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ES 2 Background information on greenhouse gas (GHG)
inventories and climate change

As a Partyo the United Nations Framework Convention on Climate Change (UNFCCC), the Czech Republic
is required to prepare and regularly update national greenhouse gas (GHG) inventories. In addition, as a
result of membership in the European Union, the Czech Rapuiist also fulfil its reporting requirements
concerning GHG emissions and removals followirggnfrthe Regulation (BUNo 20181999 and
Commission Implementing Regulation 2020/120khis edition of National Inventory Report (NIR) deals

with national gre@house gas inventges for the period 1990 t@022 with specific accent on the lase
year2021 while keeping track odlready performed/planned changes according to the previous versions.

By the tem Submission 202 (occurring in the following text) are @ant emissionsand removalsof
greenhouse gases for thigne series1990;2022 submittedin 2024.

Inventories of emissions and removals of greenhouse gases were prepared inaawewith the IPCC
methodology: IPCC 2006 Guidelinegpplication of this germal methodology on country specific
circumstances is described in categspecific chapters. When a method used to estimate emissions is
improved or when some gaps are identified, a need to recalculate the whole time series may arise in order
to maintainconsistency. This means that data presented this year can be changed in the next submission.

The National Inventory Report is elaborated in accordance with the UNFCCC reporting guidslif@sQ,)
2013.

This submission is the first using the global wagnpotentials provided by thgifth Assessment Report
of IPCC. The most apparent is the changeCtdrand N.O while computationCQ ekvivalent.

Both parts of thesubmission, which is National Inventory Report gmeldata output- Common Reporting
Format (CRF) Tables, are submitted annually ByMdrchto European Commissioince 2024 ihe last
submission postponeftom 15" Aprilto end of the year 202 UNFCCBy Paris AgreemenThe format
of reportingstarting 13" September 2024 changes from CRF to CRT (Common Reporting diathIBiD
(National Inventory Document) instead of NIR

Executive Summary 9
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ES 3 Summary of national emission and removal related
trends

ES 3.1 GHG inventory

In 2022 the most important GHG in thézech Republic w&Q contributing81.7%to total national GHG
emissions and removals expressedCi® eq., followed byCH 10.%%and N,O 4.3% PFCs, HFC3ks and
NF: contributed for3%to the overall GHG emissis in the country.

Tab. ES provides data on GHG emissions in comparidaverall trend from 1990 to 202Zor overview
of GHG emissions and removals by categories please see cE&p8r

Tab. E4 GHG emission/removal overall trends

~ Base year 2022 Base year 2022 Trend \
[kt CQeq.] % |
CQ emissions without netCQ from LULUCF 164 250.45 95 107.76 82.38 81.24 -42.10
CQ emissions with netCQ from LULUCF 155375.92 98 451.81 81.54 81.73 -36.64
CH emissions withoutCH, from LULUCF 26 813.44 13 059.82 13.45 11.15 -51.29
CH emissions withCH, from LULUCF 26 832.80 13 080.32 14.08 10.86 -51.25
N2O emissions withoutN,O from LULUCF 8 235.99 5183.35 413 4.43 -37.06
N2O emissions withN,O from LULUCF 8 255.83 5 196.86 4.33 4.31 -37.05
Fgases 86.83 3725.91 0.04 3.09
Total (without LULUCF) 199 386.71 117 076.83 -41.28
Total (with LULUCF) 190 551.38 120 454.89 -36.79
Total (without LULUCF, witimdirect) 201 338.92 117 703.95 -41.54
Total (with LULUCF, with indirect) 192 503.59 121 082.01 -37.10

Over the period 19902022CQ emissions and removals decreadgd36.6%, CH emissions decreased by
51.26 during the same period mainly due to lower emissidream 1Energyand 3 Agriculture N.O
emissions decreasday 37%over the same period due to emission reductior8 Agriculture Emissions
of HFCs and PFCs increased by orders of magnitude, wHaeamissionskept steady trend over the
whole period

Executive Summary 10
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Overview of source and sink category emission
estimates and trends, including KP -LULUCF &tivities

ES 4
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ES 4.1 GHGinventory

Tab. ES Overview of GH@mission/removal trends by CRF categories

Base year 2022 2022 2022
kt CQeq. kt CQ eq. Total share Sectoral
[%6] share [%)]

1. Energy 163204.12 87907.24 72.98 100.00 -46.14
A. Fuel combustion (sectoral approach) 149368.82 85463.09 70.95 97.22 -42.78
1. Energy industries 56830.03 42769.93 35.51 48.65 -24.74
2. Manufacturing industries and construction 47105.11 11317.57 9.40 12.87 -75.97
3. Transport 11249.47 19390.69 16.10 22.06 72.37
4. Other sectors 33989.81 11715.76 9.73 13.33 -65.53
5. Other 194.42 269.14 0.22 0.31 38.43
B. Fugitive emissions from fuels 13835.30 2444.15 2.03 2.78 -82.33
1. Solid fuels 12637.63 1927.17 1.60 2.19 -84.75
2. Oil and natural gas andther emissions from energy 1197.66 516.98 0.43 0.59 -56.83
production

C.CQ transport and storage NO NO NA NA 0.00
2. Industrial Processes 17115.22 15045.20 12.49 100.00 -12.09
A. Mineral industry 4082.45 3288.22 2.73 21.86 -19.45
B. Chemicahdustry 2825.39 2053.53 1.70 13.65 -27.32
C. Metal industry 9811.61 5658.30 4.70 37.61 -42.33
D. Nonenergy products from fuels and solvent use 125.56 119.97 0.10 0.80 -4.46
E. Electronic industry NO,NE 53.55 0.04 0.36 100.00
F. Product uses &@DS substitutes NO 3609.06 3.00 23.99 100.00
G. Other product manufacture and use 270.21 261.86 0.22 1.74 -3.09
H. Other NO 0.71 NA NA 100.00
3. Agriculture 15747.95 8422.28 6.99 100.00 -46.52
A. Enteric fermentation 6611.86 3680.70 3.06 43.70 -44.33
B. Manure management 2571.36 762.11 0.63 9.05 -70.36
C. Rice cultivation NO NO NA NO 0.00
D. Agricultural soils 5219.49 3633.76 3.02 43.14 -30.38
E. Prescribed burning of savannas NO NO NA NO 0.00
F. Field burning of agricultural residues NO NO NA NO 0.00
G. Liming 1236.71 153.77 0.13 1.83 -87.57
H. Urea application 108.53 191.94 0.16 2.28 76.85
I. Other carborcontaining fertilizers NO NO NA NA 0.00
J. Other NO NO NA NA 0.00
4. Land use, landise change and forestry -8835.33 3378.06 2.80 100.00 -138.23
A. Forest land -7471.53 5528.01 4.59 163.64 -173.99
B. Cropland 115.91 45.28 0.04 1.34 -60.94
C. Grassland -143.86 -500.87 -0.42 -14.83 248.17
D. Wetlands 24.10 56.53 0.05 1.67 134.54
E. Settlements 318.74 194.87 0.16 5.77 -38.86
F. Other land NO,NA NO,NA NA NO 0.00
G. Harvested wood products -1680.47 -1946.26 -1.62 -57.61 15.82
H. Other NO NO NA NA 0.00
5. Waste 3319.42 5702.11 4.73 100.00 71.78
A. Solid waste disposal 2007.82 3724.92 3.09 65.33 85.52
B. Biological treatment of solid waste NE,IE 803.80 0.67 14.10 100.00
C. Incineration and open burning of waste 20.43 106.65 0.09 1.87 422.08
D. Waste water treatment and discharge 1291.18 1066.74 0.89 18.71 -17.38
E. Other NO NO NA NA 0.00

TotalCQ equivalent emissions without land use, larase 199386.71 117076.83
change and forestry
Total CQ equivalent emissions with land use, landase 190551.38 120454.89
change and forestry

Total CQ equivalent emissions, including indirec€Q, 201338.92 117703.95
without land use, landuse change and forestry

Total CQ equivalent emissions, including indirec€Q, 192503.59 121082.01
with land use, landuse change and forestry
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In 2022, 87 907.24kt CQ eq., that are72.98%0f national total emissions (includidgLand Use, Landse
Change and Forestry) arose fronmEdergy 97.22% of these emissions arise from fuel combustion
activities. The most important sutategory of IEnergywith 48.69% of total sectoral emissions 2022 is
1.A1Energy Industries1A.2 Manufacturing Industries and Constructioesponses forl3.33% and
1. A3 Transportfor 22.06% of total sectoral emissions. From 19902022 emissions from Energy
decreased by6.14%.

2 Industrial Processds thesecond largest category witt?2.49% of total GHG emissions (includiigand
Use, LandJse Change and Forestry)d622(15045.2kt CQ eq.); the largest susategory is ZMetal
Production with37.61% of sectoral share From 1990 ta2022 emissions from 2ndustrial Processes
decreased by 2%.

3 Agricultureis the third largest categony the Czech Republic wigi99% share of total GHG emissions
(including4 Land Use, Landse Change and Forestry) 2022 (8 422.28kt CQ eq.); 43.14% of these
emissions arose fror®.D Agricultural SoilsFrom 1990 t@022emissions fron8 Agriculturedecreased by
46.524

4Land Use, Landse Change and Forestiy contributing with 2.8% to the total GHG emissions
(3378.06kt CQ eq.). Subcategory 4.A. Forest Land contributes to these emissiomoigythan 100%;
the total emissions are lowered thanks to the removal in 4.G Harwested Wood PradhactsC Grassland

5 Waste contribution to the total GHG emissionénsluding 4.and Use, Lardse Change and Forestry)
4.73% in 2022; 65.33% share of theseemissions arose fromd.A Solid waste disposatmissions from
5 Wasteincreased from 1990 t2022 by 71.78%to 5702.11kt CQ eq.
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ES 5 Other information

ES 5.1 Overview of emission estimates and trends of indirect GHGs and SO »

Emission estimates of indirect GHGs and f8Cthe period from 1990 to 222 are presented ifmab. ES.

Tab. ES Indirect GHGs and S@or 1990 to 202 [kt]

NO (6{0) NMVOC SG NHs

1990 762.65 2936.17 1753.81 1753.81 10.00
1991 723.26 2858.47 1649.74 1649.74 9.34
1992 679.16 2847.24 1381.96 1381.96 8.76
1993 553.05 2609.87 1302.42 1302.42 8.37
1994 458.26 1640.10 1158.97 1158.97 10.56
1995 392.13 2306.71 1058.82 1058.82 5.34
1996 374.58 2453.24 914.32 914.32 3.75
1997 346.72 2263.33 694.36 694.36 3.96
1998 330.10 1801.25 425.31 425.31 3.64
1999 305.41 1557.06 231.87 231.87 3.49
2000 314.05 1526.77 233.69 233.69 3.20
2001 311.36 1495.11 228.68 228.68 3.05
2002 304.97 1419.47 223.37 223.37 2.98
2003 309.49 1444.75 218.36 218.36 3.01
2004 310.52 1411.24 215.08 215.08 2.77
2005 308.20 1261.95 208.47 208.47 3.25
2006 299.26 1269.07 206.76 206.76 3.15
2007 298.28 1256.43 212.07 212.07 3.21
2008 280.74 1183.24 170.10 170.10 3.25
2009 264.18 1213.36 168.77 168.77 3.19
2010 260.29 1273.92 163.88 163.88 3.13
2011 247.61 1255.04 167.51 167.51 3.22
2012 235.63 1230.09 160.20 160.20 3.32
2013 222.69 1256.88 145.25 145.25 3.33
2014 218.42 1188.17 134.49 134.49 3.21
2015 211.71 1192.56 129.86 129.86 3.18
2016 202.98 1177.53 115.63 115.63 3.34
2017 197.74 1166.22 109.73 109.73 3.25
2018 189.71 1140.15 96.58 96.58 3.37
2019 176.84 1076.80 79.09 79.09 3.22
2020 162.25 1086.68 67.15 67.15 3.15
2021 166.17 1124.25 61.55 61.55 3.25
2022 159.28 1051.25 64.65 64.65 3.07
Trend % -79.11 -64.20 -65.78 -96.31 -69.34
NEC 286 - 220 265 101

Emissions of indirect greenhouse gases decreased from the period from 19902d@0RQ by 79.1%,
for CO by64.2%, for NMVOC b§5.78% and for Seby 963%. The most important emission source for
indirect greenhouse gases and>3@e fuel combustion activities, for details see chapter 9 in Pakinnual
inventory report.
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1 Introduction

1.1 Background information on GHG inventories and climate change

1.1.1 Climate change

Greenhouse gases (i.e. gases that contribute to the greenhouse effect) have always been present in the
atmosphere, buin recent historythe concentrations of a number of them are increasing as a result of
human activity. Over the past century, the atmospic concentrations of carbon dioxidEQ), methane

(CH), nitrous oxide N2O) and halogenated hydrocarbons, i.e. greenhouse gases, have increased as a
conseqguence of human activity. Greenhouse gases prevent the radiation of heat back into space and cause
warming of the climate. According to theftR Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC,12)) the atmospheric concentrations €Q have increased by0%, primarily

from fossil fuels emissions and secondarily from nedlaise change emission€H concentrations
increased by 150% ang,O concentrations have risen by 2§ compared with the prandustrial era.
Groundlevel ozone also contributes to the greenhouse effect. The amount of ozone formed in the lower
atmosphere ha increased as a result of emissions of nitrogen oxides, hydrocarbons and garboxide

Relatively new, mamade greenhouse gases that are entering the atmosphere cause further
intensification of the greenhouse effect. These include, in particular,nabeun of substances containing
fluorine (Fgases), among them HFCs (hydrofluorocarbons). HFCs are used instead ofapepne
depleting CFCs (freons) in refrigerators and other applications, andeimésisionsare on rapid increase.
Compared with carbon dkide, all the other greenhouse gases occur at I&@#,(N.O) or very low
concentrations (Fgases). On the other hand, these substances are more effective (per molecule) as
greenhouse gases than carbon dioxide, which is the main greenhouse gas.

The threat of climate change is considered to be one of the most serious environmental problems faced
by humankind. Theglobally averaged land and ocean surface temperahae risen by about 85¢c / A Y
the period 1880 to 2012ccording to the IPCGAR.The increase of the average surface temperature of
the Earth, together with the increase in the surface temperature of the oceans and the continents, will
lead to changes in the hydrologic cycle and to significant changes in the atmospheric circulaiotm, wh
drives rainfall, wind and temperature on a regional scale. This will increase the risk of extreme weather
events, such as hurricanes, typhoons, tornadoes, severe storms, droughts and floods.

In consequence of scientific indications that human actisitidluence the climate and an increasing public
awareness about local and global environmental issues during the middle of the 1980s, climate change
became part of the political agenda. Thetergovernmental Panel on Climate Chan@eCC) was
establishedn 1988 and, two years later, it concluded that anthropogenic climate change is a global threat
and asked for an international agreement to deal with the problem. Umted Nationsstarted
negotiations to create &N Framework Convention on Climate ChafujdFCCC), which came into force

in 1994. The lon¢erm goal consisted in stabilizing the amount of greenhouse gases in the atmosphere at
a level where harmful anthropogenic climate changes are prevented. Since UNFCCC came into force, the
Framework Conveidn has evolved and a Conference of the Parties (COP) is held every year. The most
important addition to the Convention was negotiated in 1997 in Kyoto, Japan.Kyb& Protocol
established binding obligations for the Annex | countries (including all &tdber states and other
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industrialized countries). Altogether, the emissions of greenhouse gases by these countries should be at
least ®olower during 2008012 compared to the base year of 1990 (for fluorinated greenhouse gases,
1995 can be used as a bagzar). In 2001 the Czech Republic ratified Ky®to Protocoand it came into

force on February 16, 2005, even though it has not been ratified by the United States.

Under theKyoto Protocolthe Czech Republic wasmmitted to decrease its emissions ofgnhouse
gases in the first commitment period, i.e. from 2008 to 2012, #c8mpared to the base year of 1990
(the base year for-gases is 1995puring the second commitment period (CP2) of Kyoto Protocol, the EU,
its member states and Iceland shouldduee average annual emissions during 2013020 by 20%
compared to base year.

Further, in 2015 the Paris Agreement was negotiated by the UNFCCC Ramtid2aris Agreement is a
legally binding international treaty on climate chan@eir reporting followghe requirements of the Paris
Agreement and specifically negotiatedodalities, procedures and guidelin¢sefotiated in Katowice,

2018.

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gas emissions and removals is one of the obligationspflem the

UN Framework Convention on Climate Chaagd its Kyoto Protocol In addition, as a result of
membership in the European Union, the Czech Republic mustfalffloits reporting requirements
concerning GHG emissions and removals following REGULATION (EU) 2018/1999 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 11 December 2018 on the Governance of the Energy Union and
Climate Action, amending Regulations (EC) No 663/2009 and (EC) No 715/2009 of the European Parliament
and of the CouncilDirectives 94/22/EC, 98/70/EC, 2009/31/EC, 2009/73/EC, 2010/31/EU, 2012/27/EU

and 2013/30/EU of the European Parliament and of the Council, Council Directives 2009/119/EC and (EU)
2015/652 and repealing Regulation (EU) No 525/2013 of the European Pamianteof the Council

The Czech Hydrometeorological Institl@HMI) was appointed in 1995 by thMénistry of Environment
(MoE), which is the founder and supervisor of CHMI, to be the institution responsible for compiling GHG
inventories. Thereafter, CHNilas been the official provider of Czech greenhouse gas emission data. The
role of CHMI was improved following implementation of NIS in 2005, when CHMI was designated by MoE
as the coordinating institution of the official national GHG inventory.

The invenbry covers anthropogenic emissions of direct greenhouse ga§g<CH, N,O, HFC, PFGF,

NF and indirect greenhouse gasB, CO, NMVOC arg0. Indirect means that they do not contribute
directly to the greenhouse effect, but that their presencdtie atmosphere may influence the climate in
various ways. As mentioned above, ozone) (® also a greenhouse gas that is formed by the chemical
reactions of its precursors: nitrogen oxides, hydrocarbons and/or camtmmoxide

The obligations of th&yotoProtocolhave led to an increased need for international supsion of the
emissions reported by the parties. The Kyoto Protocol therefore contains rules for how emissions should
be estimated, reported and reviewed. Emissions of the direct greenhousss@a, N.O, CH, HFCs, PFCs,

Sk and NF; are calculated a€Q equivalents and added together to produce a total. Together with the
direct greenhouse gases, also the emissiond@f CO, NMVOC argl are reported to UNFCCC.

Inventories of emissions antemovals of greenhouse gases were prepared according to the IPCC
methodology:2006 Guidelines for National Greenhouse Gas Inventories (IPCGC,&qd@pation of this
general methodology under countgpecific circumstances will be described in the sesmecific
chapters.Since this submission the inventory was prepared using new updated methodology. Ale changes
were conducted in the whole timseries. Details of specific changes are provided in specific chapters in
this report. When a method used to &mate emissions is improved or when some gaps are identified, a
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need to recalculate the whole time series may arise in order to maintain consistency. This means that data
presented this year can change in the next submission.

The 19. Conference of PartesINE SR 2y 5SOA&A2Y Hnk/t dmdp GwSOAAaA?2
2y Fyydzt Ay@Syi2NRASa FT2NJ t I NIASAE AyOt dzZRSR Ay 1y
requirements.This report attempts to follow this methodical handbook.

Thecurrent data submissior2024) for the EU contains all the data sets for 192022in the form of the
official UNFCCC software called CRF Rep@&tece submission reported in 2015 the CRF Reporter was
updated based on the new methodology in scopaifferent categorization and WPs.

1.2 A description of the national inventory arrangements

1.2.1 Institutional, legal and procedural arrangements

The National Inventory System (NIS), as required byKgmto Protoco[Article 5.1) and byRegulation
No0.5252013/EChas been in place since 2005. As approved bytiméstry of EnvironmentMoE), which
is the single national entity with overall responsibility, the founder of CHMI and its superior institution

TheCzech Hydrometeorological InstitfeHMI), under the qaervision of theMinistry of the Environment

is designated as the coordinating and managing organization responsible for the compilation of the
national GHG inventory and reporting its results. The main tasks of CHMI consist in inventory management,
generl and crosgutting issues, QA/QC, communication with the relfevidNFCCC artelJ bodies, etc.

Mrs. Zuzana Roskova theresponsible person at CHMI

Sectoral inventories are prepared by sectoral experts from sextwing institutions, which are
coordinged and controlled by CHMI:

1 KONEKO marketingd. (KONEKO), Prague, is responsible for congpilati the inventory in
sector 1.Energy, for stationary sources including fugitive emissions

1 Transport Research Centre (CDV), Brno, is responsible for coorpdéthe inventory in sector
1. Energy, for mobile sources

1 Czech Hydrometeorological Institute (CHMI), Prague, is responsible for compilation of the
inventory in secto®. Industrial Processes and Product Use

9 Institute of Forest Ecosystem Research LEER), Jilove u Prahy, is responsible for compilation
of the inventory in sectors 3Agricultureand4. Land Use, Land Use Change and Forestry

1 Crop Research Institute (CRI), Pragusg-iresponsible for compilation of the inventory in sector
3. AgriculturgIFER has the main responsibility)

I Global Change Research Institute of the Czech Academy of Sciences BB@RI)sco-
responsible for compilation of the inventory in sector 4. Land Use, Land Use Change and Forestry
(IFER has the main responsibility)

1 Czech Environmental Information Agency (CENIA), Prague, is responsible for compilation of the
inventory in sector 5. Waste

Official submission of the national GHG Inventory is prepared by CHMI and approved\binititey of
EnvironmentMoreover, the MoE secures contacts with other relevant governmental bodies, such as the
Czech Statistical Officthe Ministry of Industry and Tradend theMinistry of Agricultureln addition, the

MoE provides financial resources for the NIS perforreaatche CHMI, which annually concludes contracts
with sectorsolving institutionsin 2019 the national inventorgystem was enhanced by increased fundign
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and inclusion of another two organisations, which are newly officially part of the NIS and aretsuppo
the inventory in sectors 3. Agriculture (CRI) and 4. LULUCF (GCRI).

coordination

Energy WE?ste
Stationary Combustion Czech environmental

Koneko marketing Litd. information agency

Energy Agriculture
Mohile Combustion Institute of forest ecosystem research

Transport research centre Crop reseach institute

Imstitute of forest ecosystem research
Global Change Research Institute of
the Czech Academy of Sciences

and Product Use

Industrial Processes
CHMI

] LULUCF

Data providing organizations,
agencies, institutions or single
pollution sources

Fig.1-1 Institutional arrangements of National Inventory System in the Czech Republic

1.2.2 Overview of inventory planning, preparation an d management

UNFCCC, th€yoto Protocahnd the EU greenhouse gas monitoring mechanism require the Czech Republic
to annually submit @National Inventory RepoifNIR) andCommon Reporting ForméERF) tables. The
annual submission contains emission estimates for the second but last year, 02hesubmission
contains estimees for the calendar year of 282The organisation of the preparation and reporting of the
Czech greenhouse gas invent@yd the duties of its institutions are detailed in the previous section
(1.21).

The preparation of the inventory includes the following three stages:
1 inventory planning
1 inventory preparation
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{ inventory management.

During the first stage, specific respduilities are defined and allocated: as mentioned before, CHMI
coordinates the national GHG inventory, including the planning period. Within the inventory system,
ALISOATAO NBPALRAYZEPAYEAAAMNAAR (dAIRQYAKIE | ddBgoriRS&A Y S R
well as for all activities related to the preparation of the inventory, including QA/QC, data management
and reporting.

During the second stage, the inventory preparation process, experts from ssdtong institutions collect

activity daa, emission factors and all the relevant information needed for final estimation of emissions.
They also have specific responsibilities regarding the choice of methods, data processing and archiving. As
part of the inventory plan, the NIS coordinator appes the methodological choice. Sectmlving
institutions are also responsible for performing Quality Control (QC) activities that are incorporated in the
QA/QC plan, (see Chapte213). All data collected, together with emission estimates, are archfsed

below) and documented for future reconstruction of the inventory.

In addition to the actual emission data, the background tables of the CRF are filled in by the sectoral
experts, and finally QA/QC procedures, as defined in the QA/QC plan, are pedffoefore the data are
submitted to the UNFCCC.

For the inventory management, reliable data management to fulfil the data collecting and reporting
requirements is necessary. As mentioned above, data are collected by the experts from the sector solving
institutions and the reporting requirements increase rapidly and may change over time. The data and
calculation spreadsheets are stored in a central network server at CHMI, which is regularly backed up to
ensure data security. The inventory management inclualesntrol system for all documents and data,

for records and their archives, as well as documentatio®&MQC activities (see ChapteR D).

1.2.3 Quality assurance, quality control and verification plan

The QA/QC system is an integrated part of the nati@ystem. It ensures that the greenhouse gas
inventories and reporting are of high quality and meet the criteria of timeliness, completeness,
consistency, comparability, accuracy, transparency and improvement set for the annual inventories of
greenhouse gass.

The objective of the national inventory system (NIS) is to producecdighty GHG inventories. In the
context of GHG inventories, high quality provides that both the structures of the national system (i.e. all
institutional, legal and procedural amgements) for estimating GHG emissions and removals and the
inventory submissions (i.e. outputs, products) comply with the requirements, principles and elements
rising from the UNFCCC, Kyoto ProtoRakis AgreementPCC guidelines and Etporting requiements
(Regulation Eu 2018/1999nnexA5. 4provides general form for QC procedures which is used in CR by
each sectoral expert. Possible findings are examined and if possible corrected or included in Improvement
plan for future submissions.

Annuall meetings are held with Slovak National Inventory team in order to discuss the similar difficulties
that the both teams are facing while processing their GHG inventddesng the yearseveral general

issues wererosscheckedfor instance improving theaoperation in the field of QA/QW®ithin the teams

Each year specific sectoral issues are presenteccamimon approach is find to s@whem. Since 2017
guatrolateral meeting also with national inventory teams from Hungary and Potardrganised. In 2B

the meeting was focused mainly on Waste issues and was held in PlagR@19 the meeting was
organised in Poland and was focusing mainly on uncertainty issues and LULUCF. Due to the COVID
pandemic, no meeting like this was organised in 202@022the meeting was organised in online mode

only with Slovak National Inventory tearim 2023 we have had bilateral meeting with Slovakian National
inventory team held in Prague.
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1.2.3.1 CHMI as a coordinating institution of QA/QC activities

The NIS coordinator (NiBanager) and QA/QC manager from the Czech Hydrometeorological Institute
(CHMI) control and facilitate the quality assurance and quality control (QA/QC) process and hominate
QA/QC guarantors from all secteolving institutions. NIS coordinator cooperatedth the archive
administrator on implementation and documentation of all the QA/QC procedures.

The Czech NIS team, which consists of involved experts from CHMI and experts frorsdeirigr
institutions, cooperates in addressing QA/QC issues and elg@went and improvement of QA/QC plan.
QA/QC issues are discussed regularly (about four times in a year) between CHMI experts and sectoral
expert on bilateral meetings. At least once a year a joint meeting for all involved experts is organised by
CHMI (byNIS coordinator). The work of the Czech inventory team is regularly checked (at least three times
per year) by the Ministry of Environment (MoE) at supervisory days. There NIS coordinator provides MoE
with information about all QA/QC activities and consuhe possibilities for any further improvements.

MoE also annually approves the QA/QC plan prepared by CHMI in cooperation with-sse¢itog
institutions.

An electronic quality manual including e.g. guidelines, plans, templates and checklists hds\eeped
by CHMI and is available to all participants of the national inventory system via the Internet (FTP box for
NIS). All relevant documentations concerning QA/QC activities are achieved centrally at CHMI.

In addition to consideration of the specisquirements of the guidelines concerning greenhouse gas
inventories, the development of the inventory quality management system has followed the principles
and requirements of the ISO 9001:2015 standard.

The CHMI ISO 9001:2015 working manual encompasses NIS segment, which is obligatory for relevant
experts from CHMI and recommended also for experts from sesgitving institutions. NIS segment is
developed in the form of floveharts (diagrams) and consisté three subsegments: (i) Planning and
management of GHG inventories (ii) Preparation of sectoral inventory (iii) Compilation of data and text
outputs.

In this way the NIS segment defines the rules for cooperation between CHMI as coordinating institutio
and the experts from sectesolving institutions. It involves the phase of inventory planning (including
QA/QC procedures) and gives instructions for the inventory compilation and for preparation of data and
text outputs (CRF Tables, NIR). All main fpies mentioned above are incorporated also into the
contracts between the CHMI and the seegmlving institutions.

Tab. 1-1 CHMI staff for QA/QC coordination

Person Activity

Mr. Risto Saarikivi Coordinator of all QA/QC activities carried out within NIS and QA/
Jdzl NI yi2NI 2F aDSYSNIft FyR ONRA&aaC
aad® %dz Iyl w2O0]| 2 3t | NIS coordinatgrinventory compiler and archive administrator

1.2.3.2 Inventory process

The annual inventory process describes at a general level how the inventory is produced by the national
system. The quality of the output is ensured by the inventory experts in the course of compilation and
reporting, which consist of four main stages:mpiing, preparation, evaluation and improvement (Fig. 1).
The quality control and quality assurance elements are integrated into the production system of the
inventory; each stage of the inventory includes the relevant QA/QC procedures.
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A clear set of doauents is produced on the different work phases of the inventory. The documentation

ensures the transparency of the inventory: it enables external evaluation of the inventory and, where

necessary, its replication.

January - April ....................................

4. Inventory Improvement
equality assessment

emeetings and discussion on the
effectiveness of the inventory

system

esuggestions for improvements for
different step of the process

Reporting:

Final submission to the EU
by 15 March and to the
UNFCCC by 15 April

1. Inventory Planning

edefining and allocating specific
responsibilities

edetermining necessary
processes and resources
selaboration of QA/QC plan

May - June

Continuous
Improvement

3

3. Inventory Evaluation

eimplementing QA activities
eexpert peer reviews

sverification

einternational expert review

November -
February

2. Inventory Preparation

ecollecting activity data, EF
eselecting methods

edata processing and storage
einternal QC procedures

Reporting:
Preliminary data to the EU by 15
January

Fig.1-2 Timeschedule of submissions and QA/QC prodedures

1.2.3.3 Procedures for data acquisition and communication with data suppliers

In general, collection of activity data is based mainly on the official documents of the Czech Statistical
Office (CzSO), hich are published annually, where the Czech Statistical Yearbook is the most
representative example. The Czech Statistical Yearbook is published usually in the late November, but

August -
December

some relevant data tables appear even earlier on the CzSO website. Intordgorove the process of

data acquisition from CzSO, CHMI and CzSO concluded the Memorandum of understanding (2009), which
is focused mainly on prompt delivery of energy statistics data and on closer cooperation on compilation of
GHG inventory in this sex.

However for industrial processes, due to the Czech Act on Statistics, production data are not generally
available when there are less than 4 enterprises in the whole country. In such cases, inventory compilers

have to rely either on specific statistil materials, edited by sectoral associations or, in some cases, the

inventory experts have to carry out relevant inquiries. For example, data from chemical industry (including

technology specific data) are obtained from contracted externabperators & CHMIc the Institute of

Chemical Technology (prof. B. Bernauer and Dr. M. Markvart). Sector specific information concerning the

REGE FOljdAaAGAZY AyOfdRAYy3I GKS O2yidl O0d LISNE2Y 4
vikv/ LEFIYyE¢o
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The deadlire for all data acquisition 45 November. However, CzSO in some cases carries out data
corrections which are presented later. In such cases it is not possible to include corrected data into the
output for EU, which is submitted by 15 January andtresconsidered as a preliminary output of the
Czech national GHG inventory. However, practically all corrected data are incorporated into the final
submission for UNFCCC (which is also resubmitted to EU).

1.2.3.4 Inventory principles zthe framework for quality

The starting point for accomplishing a highality GHG inventory is consideration of the expectations and
requirements directed at the inventory. The inventory principles defined in the UNFCCC and IPCC
guidelines, that is, timeliness, completeness, cdesisy, comparability, accuracy, transparency and
improvement, are dimensions of quality for the inventory and form the set of criteria for assessing the
output produced by the national inventory system. In addition, the principle of continuous improvement

is included.

1.2.3.5 Quiality objectives as an integral part of planning the QC and QA procedures

The inventory planning stage includes the setting of quality objectives and elaboration of the QA/QC plan
for the coming inventory preparation, compilation and repog work. The setting of quality objectives is
based on the inventory principles. Quality objectives are concrete expressions about the standard that is
aimed at in the inventory preparation with regard to the inventory principles. The aim of objectites is

be appropriate and realistic while taking account of the available resources and other conditions in the
operating environment. Where possible, quality objectives should be measurable.

The quality objectives regarding all calculation sectors forrkeritory submissions are the following:
1) Continuous improvement
1 Treatment of review feedback is systematic
1 Improvements promised in the National Inventory Report (NIR) are introduced

1 Improvement of the inventory should be systematic. An improvement fdara longer time
horizon focused on gradual implementation of higher tiers for almost all key categories is being
developed.

2) Transparency
9 Archiving of the inventory is systematic and complete
9 Internal documentation of calculations supports emission esrdoval estimates

1 CRF Tables and the National Inventory Report (NIR) include transparent and appropriate
descriptions of emission and removal estimates and of their preparation.

3) Consistency
1 The time series are consistent
9 Data have been used in a castent manner in the inventory.
4) Comparability
1 The methodologies and formats used in the inventory meet comparability requirements.
5) Completeness
1 The inventory covers all the emission sources, sinks and gases
6) Accuracy
I The estimates are systematically their greater nor less than the actual emissions or removals
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9 The calculation is correct
1 Inventory uncertainties are estimated.

7) Timeliness
9 Highquality inventory reports reach their recipient (EUINFCCC) within the set time.

The quality objectives arttie planned general QC and QA procedures regarding all the calculation sectors
are recorded as the QA/QC plan. The QA/QC plan specifies the actions, the schedules for the actions and
the responsibilities to attain the quality objectives and to provide m#rfce in the Czech national system's
capability and implementation to perform and deliver highality inventories. The QA/QC plan is updated
annually.

1.2.3.6 Quiality control procedures

The QC procedures, which aim at attainment of the quality objectives, aferped by the experts during
inventory calculation and compilation according to the QA/QC plan.

The QC procedures used in the Czech GHG inventory comply with the IPCC good practice guidance. General
inventory QC checks (IBQ006 Guidelines, Table pidclude routine checks of the integrity, correctness

and completeness of data, identification of errors and deficiencies and documentation and archiving of
inventory data and quality control actions. In addition to general QC checks, catgumsific QC atks

including technical reviews of the source categories, activity data, emission factors and methods are
applied on a casby-case basis focusing on key categories and on categories where significant
methodological and data revisions have taken place.

Orce the experts have implemented the QC procedures, they complete the QA/QC form for each
source/sink category, which provides a record of the procedures performed. Results of the completed QC
checks are recorded in the internal documents for the calcutediod archived in the expert organisations

and at the CHMI (under responsibility of M&uzana RoskoyaKey findings are summarised in the sector
specific chapters of the NIR.

Specifically, OC procedures in the sectors are organised as described below:

Each sectosolving institutiong KONEKO, CDV, CHMI (Industrial processes), JRERGCRhd ENIAC
will suggest to the NIS coordinator/manager (CHMI, M&izana Roskoyaheir QA/QC guarantors,
responsible for the compliance of all the QA/QC procedure the given sectawith the IPCC 2006
Guidelines and 2003 and also with tQ&/QC plan.

At the basic level of control (Tier 1) individual steps should be controlled according T@ble 6.1 (IPCC
2006) The first step is carried out by the person resgible for the respective sukector (autecontrol).

Then follows the 2nd step carried out by the expert familiar with the topic. The reporting on the realized
controls is documented in a special form prepared by CHMI. The completed form with all thésre€o

the carried out checks is, in case of QC, Tier 1, submitted to the NIS coordinating insgt@idmil,
together with data outputs: (i) XML file generated by the CRF Reporter, (ii) detailed calculation spreadsheet
in MS Excel format, containing, addition to all calculation steps also all activity data, emission factors
and other parameters, as well as further supplementary data necessary for emission determination in the
given category. All these files are then submitted to the central archi@&idI. The records of the carried

out QC checks, Tier 2, are submitted later (see the schedule below).

Sectoral QA/QC guarantor, in cooperation with the NIS coordinator, will assess the conditions for Tier 2 in
the given sector (e.g. comparison with EU Bat& or with other independent sources). If everything is in
order, the sectoral QA/QC guarantor organizes the QC check according to Tier 2.
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CHMI, as the NIS coordinating institution, carries out mainly formal control of data outputs in the CRF
Reporter, & Y A f | N$yitiesisafidRsséssment O2 Yy i N2t OF NNASR 2dzi o6& (K¢
means that CHMI controls the consistency of time series, and the possible IEF exceedance of the expected
intervals (outliers), as well as the completeness andasility of the use of notation keys and
commentaries irCRF Reporter (mainly in case of NE and IE), etc. The calculation files with detailed results
are controlled in CHMI only randomly.

In addition, the QC activities directed to the Member States subarisginder the European Community

GHG Monitoring Mechanism (e.g. completeness checks, consistency checks) produce valuable information
on errors and deficiencies that is taken into account before Czech final annual inventory submission to the
UNFCCC.

1.2.3.7 Schedule for quality control procedures

In addition to the UNFCCC provisions and obligatory documents the EU member states have to observe
the relevant EU legislation, in this case the Decision of the European Parliament and of the Council No.
525/2013/ECconcerning a mechanism for monitoring and reporting greenhouse gas emissions and for
reporting other information at national and Union level relevant to climate change. Article 7 of the decision
sets that the member countries have to submit the resultthefrespective national inventories, incl. the
accompanying text to the European Commission up to 15 January. The schedule of the inventory and the
follow-up schedule of QA/QC procedures must respect this.

Tab.1-2 The schedule of QC activitiesTier 1 of the data output for EU (output deadline 15 January). The output for EU, after
further controls (see below) and possible updates is used as the output for UNFCCC (debblBeptembe)

\ Time period Activity Responsible person
15¢20 Final update of all detailed calculation sheets for the given cate¢ Compiler of the category
November using the new data. Autoontrol (1st step of QC procedure) carri¢ from the sectorsolving
out by the expert responsible for the given category. institution
21¢25 2nd step of QC procedure carried out by the expert from the sec Expert from the sector
November solving institution familiar with the topic solving institution familiar

with the topic

26-30 Data from thecalculation sheets are submitted to the sectoral modt Compiler of the category

November of the CRF Reporter and are controlled by the person responsibli and the expert from the
the given category and by the expert from the seedolving institution sectorsolving institution
familiar with the topic. familiar with the topic

1¢5 December  Finalization of the QC control of the data output and completion of Sectoral QA/QC guarantor
control form for the given category

6¢10 December Submission of all sectordhta outputs as well as records of the carric Main compiler of the secter

out QC procedures to CHMI solving institution
10¢15 Inventory compiler from CHMI (administrator of CRF Repor Inventory compiler from
December receives all data files and the records from the seswving CHMI Zuzana Roskoya

institution for archiving, carries out the formal control of data
the CRF Reporter. If necessary, the sectoral QA/QC expert is cont
to remedy possible drawbacks.

16¢20 Inventory compilefrom CHMI (administrator of CRF Reporter) carr NIS coordinator (manager
December out the final control of data ithe CRF Reporter and informs on tt (Zuzana Roskay

results the NIS coordinator who carries out independent control

informs MoE on the results.
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Time period Activity Responsible person
Up to5January CRF Tables submission to MoE for the approval MoE and Secto

coordinating group

Upto 15 CRF Tables submitted to the European Commission within MoE
January reporting procedure pursuant to Article 7of the Decision P
525/2013/EC

The reporting pursuant to the Article 7 of the Decision B®25/2013/ECincludes also the text output
containing several NIR elements. The text is created in the NIS coordinating institution (CHMI) and the
control is carried out by the NIS coordinator. Teet is submitted to MoE together with the CRF tables by

5 January

The prepared output for the European Commission will contain only the QC procedures, Tier 1, realized by
5 January The final submission for UNFCCC has the deadlia® Beptembeand thus the EU member
states can carry out further controls (e.g. QC, Tier 2), and, if necessary, to further specify the results of
their national inventories. The European Commission is informed about the final output for UNFCCC.

As mentioned above thsectoral QA/QC guarantor in cooperation with the BbSrdinator, will assess if

the given sector meets the conditions for the application of the QC procedure, Tier 2. This assessment and
discussion on the way of application will be carried out by 15 DbeenQC procedures, Tier 2, are then
applied and controlled according to the similar schedule as presented in Table 1, however with the
different deadline for the submission of the control results and the record of the carried out control to the
coordinating institution, and namely by 15 February. If there are serious drawbacks, the competent
representative of the sectesolving institution, together with th&llS coordinator, will consider the
possibility of the correction of the data output for the giveategory prior to the final submission to
UNFCCC (and simultaneously EU).

Similar procedure is applied in case of potential drawbacks detected within the control carried out by
European Environmental Agen(iyEA on behalf of the European Commission. In this case the January
data outputs will be corrected and included into the final submission for UNFCCC.

1.2.3.8 Quality assurance procedures

Quiality assurance comprises a planned system of review procedures. The QA dgyerformed after

the implementation of QC procedures to the finalised inventory. The inventory QA system comprises
reviews and audits to assess the quality of the inventory and the inventory preparation and reporting
process, to determine the conforigiof the procedures taken and to identify areas where improvements
could be made. While QC procedures are carried out annually and for all sectors, QA activities are expected
to be performed by individual sectors and not so frequently. Each sector sheuleviewed by the QA

audit approx. once in three years as far as possible. Besides, QA activities should be focused mainly on key
categories.

Peer reviews (QA procedures) are sector or categespecific projects that are performed by external
experts @ expert groups. The reviewers should preferably be external experts who are independent of the
inventory preparation. The objective of the peer review is to ensure that the inventory results,
assumptions and methods are reasonable, as judged by thosel&dgeable in the specific field. More
detailed information about peer reviews will be given in the sector specific part of this QA/QC plan.

Peer reviews may also based on bilateral collaboration. For example, the Czech and Slovak GHG inventory
teams have bout once a year meetings to exchange information, experience and views relating to the
preparation on the national GHG inventories. This collaboration also provides opportunities for bilateral
peer reviews (QA audits). An example of such collaboratidgheisQA audit focused on General and
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crosscutting issues and on the Transport, which was carried out by Slovak GHG inventory experts in
November 2009. The objectives of this QA review were (i) to judge suitability of General and crosscutting
issues (incluaig uncertainty) and to check whether the used national approach for road transport is in line
with the IPCC methodology, and (ii) to recommend improvements in both cases. Similar bilateral QA
reviews concentrated more on individual sectors are plannediuture with the expected frequency a

one QA audit for about fifth of sectors per year. Further, in later yedine cooperation was focused on
different sectors, i. e. Energy (2013), Agriculture and LULUCF (20153ndPBtertaintie$2016), Waste

and QAQC procedures (2018) and LULUCF and uncertainties (2019). Due to the COVID pandemic, no peer
review meeting was organised in 2020. In 2021 the meeting was organised, but only with Slovak National
Inventory team in online mode focused on Energy, EU EfBS@AQC procedures and cooperation with

the air pollutant team regarding indirect emissions. Sectoral experts have expressed a need for in person
peer cooperation with the Slovaks, and purpose is to continygerson meetings again in 2024

The annual NFCCC inventory reviews have similar and even more important impact on improving the
quality of the national inventory. Therefore, the Czech team analyses very carefully the comments and
recommendations of the international Expert Review Té&RTand stives to implement them as far as
possible.

1.2.3.9 Implementation of QA/QC procedures in cases of recalculations

The QA/QC procedures described to date are related particularly to standard situations, where the
emission data from previous years remain unchanged only emissions for the currently processed year

are determined. The IPCC methodology requires that, in some cases, the emissions for previous years also
be recalculated. These recalculations should be performed when an attempt is made to increase the
accuracy by introducing a new methodology for the given category of sources or sinks, when more exact
input data has been obtained or when consistent application of control procedures has revealed
inadequacies in earlier emission determinations. In additirecalculation should be performed in
response to recommendations of the international inspection teams organized by the bodies of either the
UN Framework Convention or the European Commission.

While new data are available roughly ten or eleven montfisrahe end of the monitored year for
standard emission determinations for the previous year, reasons for recalculation mostly arise well
beforehand. If the methodology is changed during recalculation, the task becomes far more difficult than
in standarddetermination of the previous year, as the new method must be thoroughly studied and tested.
In addition, in order to maintain consistency of the time series, the recalculation is generally introduced
for the entire time period, i.e. beginning with the ezénce year 1990. It is thus obvious that the danger

of potential errors or omissions is greater in recalculation than in standard determination of the previous
year using a welried methodology.

For these reasons, in recalculation, greater attentiorsirie paid to QA/QC control mechanisms where,

in addition to technical QC controfirét step), it is necessary to employ more demanding control
proceduresecond stepand, where possible, also independent QA control by an expert not participating
in the emission inventory in the given sector. While, for standardly performed QA/QC procedures, longer
time validity is assumed, planning control procedures for recalculation must be tailored for the specific
recalculation by the sector manager in cooperatiothvithe NIS coordinator and QA/QC NIS guarantor.

Specific examples of recalculation are given in the semt@nted chapters and in Chapter 10.

1.2.3.10Final approval of the inventory before submission

Regarding the national GHG inventonpsussion to the UNFCCiie same procedure will be applied as
for the corresponding reporting to the EC. The following approval procedure is within the authorization of
the Ministry of the Environment of the Czech Republic. The procedure involves that the report is sent by
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the Ministry of the Environment, well ahead via email, to the relevant ministries in the Czech Republic (e.qg.
Ministry of Finance, Ministry of Transport, Ministry of Foreign Affairs, Ministry of Education, Youth and
Sports, etc.), organizations (e.g. Czechienmental Inspectorate, Czech Environmental Information
Agency, norgovernmental organizations, etc.), as well as to the unions of different producers (e.g- Czech
Moravian Confederation of Trade Unions, Confederation of Industry of the Czech Republi@tissof
Chemical Industry of the Czech Republic, Union of Czech and Moravian Produebipar&ives, Czech
Cement Association, etc.) before the official submission to the UNFCCC for their comments and
observations. This is the so called proceedingerfernal comments. Thereafter, comments and
observations must be resolved by the Climate Change Department of the Ministry of the Environment in
consultation with CHMI. Such procedure is in accordance with the Provision no. 11/06 of the Ministry of
the Ervironment, regarding the procedure for preparation and hanar of reporting information

1.2.3.11Sectoral specifications of QA/QC plan

1.2.3.11.1 Energy z stationary combustion
KONEKO, Ltd is a seesmiving institution for this category.

The plan of QA/QC procedures imetcompany KONEKO Ltd. is based on the internal system of quality
control ensuing from the general part of the QA/QC plan for GHG inventory in the Czech Republic and is
harmonized with the QA/QC system in the Transport research centre (CDV). As the fatalfrimary

data sources for the processing of activity data are based on the energy balance of the Czech Republic the
main emphasis is given to a close cooperation with the Czech statistical office (CzSO). This cooperation is
based on the contract betwee CHMI, as the NIS coordinator, and CzSO. CzSO is a state institution
established for statistical data processing in the Czech Republic, which has its own control mechanisms
and procedures to ensure data quality.

Sectoral guarantor of QA/QC proceduresR/laY NNJ b SdzOAf 6Yhb9Yh YIylF3ISNLY
91 processes and updates the sectoral QA/QC plan
1 organizes QC procedure (Tier 1)
1 ensures QC procedure (Tier 2) and is responsible for its realization
1

is responsible for the submission of all documents and data files for thengtomn the
coordinating institution

suggests external experts for QA procedure
is responsible for the compliance of all QA/QC procedures with the IPCC 2006 Guidelines and
QA/QC plan.
Sectoral administratorAndrea+ S &:S t
1 ensures data input in the CRReporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible for the storing of documents

The QC procedures at the Tieafie related with the processing, manipulation, documentation, storing

and transmission of informain. The first step of the control (awwontrol) is carried out by the expert
NEBaLRyaArofS F2NJ 0KS aSOG2NIf | LIINRIFOK o0zt RAYNNI
QA/QC expert familiar with the topidgdrea+ S &)SAt this controllevel (Tier 1) individual steps are
controlled according to the table 6.1 (IPCC 2006).
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Data transmission to the CRF Reporter is carried out by the data administrator. After data transmission to
the CRF Reporter the control of correct data transmission dasethe summary values of activity data

and emission data is carried out. If there are any discrepancies, the erroneous data are detected and
corrected without delay.

QC procedures at the Tiera2e included upon the suggestion of the QA/QC sectoral guarafter the
consultation with the NIS coordinator. They are aimed mainly at the comparison with independent data
sources that are not based on data processing from the CzSO energy balance. The relevant independent
sources in the Czech Republic are reprged by data published and verified within the EU Emission
Trading Scheme (ETS) from the national system REZZO, used for the registration of ambient air pollutants,
and based mainly on data collection from individual plants. In addition to emissiontilet®EZZO
database includes also activity data, independent of CzSO data. The way how to optimally use the above
data sources is determined on the basis of systematic research and is covered in the national inventory
improvement plan.

Also external employes of KONEKO familiar with the assessed topic participate in the QC procedures (Tier
2). The cooperation is based on ad hoc contracts ensured by the QA/QC sectoral guarantor. As already
mentioned above, also experts from CzSO, closely cooperating with &dMIONEKO, take part in the
control procedures.

The QA procedures are planned in a way described in the general part of the QA/QC plan, i.e.
approximately once in three years.

The QA/QC staff members for this categ@nergyg stationary combustion) argiven in the following
table:

Tab.1-3 QA/QC staff members for Energystationary sources

Person Activity |

aNXp +fl RAYANI bSdzOA f Sectoral QA/QC guarantor responsible for the compliance of
QA/QC procedurewith the IPCC 2006 Guidelines and QA/QC pl:

Ms.Andrea+ S& St | Emission calculation in stationary sources, acootrol (1st step of
QC procedure, Tier 1)

Ms. Barbora Vota2 &t Control carried out by a colleague familiar with the topic (2nd s
of QCprocedure, Tier 1)

Ms. Andrea+ S é Stt = L Control of the correct uploading of data from calculation sheets

aNYp +£f ] RAYNNJ bSdzOA the respective module of CRF Reporter

External KONEKO employees QC procedures, Tier 2

(based on contract)

External expert QAprocedure assurance

1.2.3.11.2 Energy z mobile sources
TransportResearchCentre (CDV) is a sectsplving institution for this category.

The plan of QA/QC procedures in CDV is based on the inner quality control procedure system, which is
harmonized with the QA/QC system of KONEKO company. Since the transport sector belongs to the energy
sector, there is a close amperation of CDV and KONEIh the field of energy and fuel consumption data

as well as specific energy data used (in MJ/kg fuel). The KONEKO company, inapesatmm with CzSO,
ensures that thelransport ResearchCentre works with the most updated data about total energy and
specific energy consumed.

Routine and consistent checks are performed to ensure data integrity, correctness, completeness and to
identify and address errors. Documentation and arigef all QC activities is carried out within CDV. QC
activities includemethods such as accuracy checks on data acquisition and calculations, and the use of
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approved standardised procedures for emission calculations, measurements, estimating uncertainties,
archiving information and reporting. QC activities also include teethneviews of categories, activity data,
emission factors, other estimation parameters, and methods. QA and verification are guaranteed in CDV
by comparing activity data with world and European databases.

The sectoral expert from CDV is responsible foordmating the institutional and procedural
arrangements for inventory activities, including data collection from CzSO, deciding on emission factors
(default or CS) and estimation of emissions from mobile sources. The uncertainty assessment is carried out
also by the sectoral export. The last step is documentation and archiving of data.

The responsibilities for completing the QA/QC procedures for mobile sources are divided between the
sectoral guarantor, sectoral expert, and external expert. The sectaeabgtorof QA/QC procedures for
mobile sourcegMr. Led® t S)fiskebponsible for the sectoral QA/QC plan and the compliance of all
QA/QC procedures, provides for the QC procedure and is responsible for its implementation.

The sectoral expert from mdeisourcesNirs. ¥2dzl | Y | Y)lpaifofrnsNit énhission calculations for

the transport in emission model, provides for data import in the CRF table, provides for and is responsible
for the storing of documents, carries out autontrol and control of dataconsistency, performs the
uncertainty calculation, introduces improvements.

External expert d N&B ® + A f Y lconthdls yhRdR@ik timeliness, completeness, consistency,
comparability, and transparency.

The QA/QC staff members for this category (Enengpybile sources) are given in the following table:

Tab.1-4 QA/QC staff members for Energymobile sources

Person Activity |
M S20 tStAltLY Sectoral QA/QC guarantesponsible for the compliance of all QA/(
(Headof Sustainable Transport Sectipn procedures with the2006IPCC Guidelines and QA/QC plan.

Mra @ %dzl 'yl YF &Yt NB @t | Inventory compiler for transport sector. Calculations of emissil

from traffic based on emission model, autontrol (1st step ofQC
procedure, Tier 1). Uploading data from the detailed emiss
Ot Odzf FiA2Y Y2RSt G2 G(KS / wcC

Syraarzy Tl OG2NARarE O2yGNRE 27
aad *xAft Yl WFyR2Ot Control carried out by aolleague familiar with the topic (2nd step ¢
(Transport yearbook compiler) QC procedure, Tier 1)

1.2.3.11.3 Energy z fugitive emissions
KONEKO, Ltd is a seesmiving institution for this category.

The plan of QA/QC procedures in the KONEKO Ltd. is based on the internal system of quedity cont
resulting from the general part of the QA/QC plan of the GHG inventory in the Czech Republic. As the basic
data sources for activity data are taken from tkining Yearbook and are supplemented and controlled

by the data from the source part of the emgy balance of the Czech Republic, the main emphasis is given

to a close cooperation with the CzSO. This cooperation is ensured by the contract between CHMI as the
NIS coordinator, and CzSO. CzSO is a state institution established for the processtgjicélstata in

the Czech Republic and as such it uses its own control mechanisms and procedures to ensure data quality.

{SO0G2NIf 3dzk NI yi2NI FT2NJ v! kv/ LINPOSRANBEZ +fl RAYNL

91 develops and updates the sectoral QA/QC plan

1 organizes th&)C procedure (Tier 1 and Tier 2) and is responsible for the compliance of all QA/QC
procedures with the IPCC 2006 Guidelines and the QA/QC plan
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1 suggests external experts for QA procedures

9 is responsible for the submission of all documents and calculatieats for the storing in the
coordinating institution

Sectoral administratorAndreat S a:S € t
9 ensures the uploading of data to CRF Reporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible for the storing of documents

QC procedures at Tier are related to the processing, manipulation, documentation, storing and
transmission of information. The first step of the control (aatmtrol) is carried out by the expert
responsible for the sectoral approachrdrea: S a)Sahdis followed by the control of the QA/QC

Ottt S 3dz2S FLIYAEAIN gAGK GKS G2LAO 6+t RAYNNI b SdzO
controlled according to the table 6.1 (IPCC 2006).

Data transfer to the CRF Reporter is carried out byddaa administrator. After data transmission to the
CRF Reporter the control of correct transmission based on the summary values of activity data and
emission data is carried out. If there are any discrepancies, the erroneous data are detected andaorrecte
without delay.

The QC procedures at TieraPe included on the proposal of the sectoral QA/QC guarantor after the
consultation with the NIS coordinator. They are aimed mainly at the comparison with independent data
sources. The relevant independent scesdn the Czech Republic are represented by data published in the
Mining Yearbook, the source part of the energy balance of the Czech Republic, by the separate
examinations in the gas industry plants and in the companies, mining the energy raw materials.

The QA procedures are planned as described in the general part of the QA/QC plan, i.e. approx- in three
year cycles.

The QA/QC staff members for this categ@inB Fugitive emissions) are given in the following table:

Tab.1-5 QA/QC staff members for Energyfugitive emissions

Person Activities |
aNXp +fl RAYANI bSdzOA f | Sectoral QA/QC guarantor responsible for the compliance of all Q/
procedures with thdPCC 2006 Guidelines and the QA/QC.plan
Ms.Barborax 2 (i | @2 @t Calculations of fugitive emissions in coal mining, oil and gas industry,
control (1st step of QC procedure, Tier 1).

aNXP +fl RAYNNJI bSdzOA f | Control of an expert familiar with the topic (2nd step of QC procedure,
1) and QC, Tier 2

Ms.Barbora+ 2 (i | @2 @4 Control of the correct data input from calculation sheets to the respec
module of CRF Reporter
External expert Ensuring the QA procedure

1.2.3.11.4Industrial processes and product use

Czech Hydrometeorological Institute (CHMI) is a sesbbdring institution for this category. The guarantor
of the QA/QC procedures in this sector is Harbora Kocand Ms.Jitka Slamova

The plan of QA/QC procedures is in compliance with NIS gener@@plan and is based on the overall
/'laL L{h donamYuHnmp JljdzZr ftAGe& &Gl yRINRAZI c¢fndusiBal &8 LINE
LINPOSaaSacéd ¢KAA LINRPOSaa O2yaArada 2F G@2 LI NLA o
600 HNcHAT AJARIWISGAZ2Y T LYy@Syi2NE NBLRZ2NIE D
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The QA/QC system is based on the inner quality control procedure system witls@ateral cooperation
mainly with KONEKO on the field of remergy use of fossil fuels in the sectors Chemical Industry and Iron
and Steebnd with Ministry of the Environment and Czech Accreditation Institute on the field of EU ETS
data processing and verification.

The QA/QC system is based on the inner quality control procedure system witiséateral cooperation:

As for norenergy useof fossil fuels in 2.B and 2.C the relevant QA/QC procedures at the CHMI are
performed in cooperation with KONEKO company. QA/QC procedures in the field of Chemical Industry are
performed in ceoperation with Dr. Markvart and Prof. Bernauer from the Inggtof Chemical Technology
(VSCHT), Prague. Besides, close cooperation with the Ministry of the Environment, as a competent
authority for EU ETS, and with the Czech Accreditation Institute is developed for the usage of the EU ETS
data for implementation othe QC Tier 2 procedures.

Activity data are supplied mostly by state statistical bodies (CzSO, Ministries etc.) which have their own
control mechanisms to ensure quality of published data. In the case of EU ETS, the use of data is consulted
with approprige professional association (e.g. Czech Cement Association). In the cagasesFdifferent
sources of data are used (import/export statistics, direct questionnaire to all importers/exporters, MoE
guestionnaire on fgases use) and compared.

The inner gality assurance and quality control procedure consists of the setting of responsible person for
emission calculation and quality check. Summary of involved experts is given in the following table. In
general, the responsibility is divided between the p&savho implement the IPCC methodology and
control the results, data consistency and documentation process.

The QA/QC staff members for this categ@ndustrial processes and solvent and other product use) are
given in the following table:

Tab.1-6 QA/QC staff members for Industrial processes and solvent and other product use

Sector Emission Estimate and the firs QC, Tier 1 (the second ste QC, Tier Z, verification

step of QC procedure, Tier of QC procedure)
(auto-control)

2.A Ma&® . FNB2NF Y2|MsWAGTIF {ft YZg MrGemrichg2A.1
Mr. Prokopeq; 2.A.2
2.B Ms.WAGTF {f+t Y20 Ms.. | Nb2NI Y2{d Mr.Bernaue
2.C Ms.. F ND2NJ} Y26N|MsWAGT Ll {1} YZ Mr.Toman
2.D Ms.WAGLE {ftY2@[Ms..  Nb2NI Y2dMr.+f |l RAYNNJ bSdzOAf
2.E adad WAGLlF {f+ Y| Ms .l Nb2NF Y2d MrMartin Beck
2.F aao Yodzl Y w2|Ms.. I ND 2N} Y2 g Mr Martin Beck
2.G Ma® . FNB2NF Y2|Ms.WAGTF {1t YZ Mr. Bernauer

1.2.3.11.5 Agriculture

The Institute of Forest Ecosystem Research (IFER) is a-selwiog institution for this categorylhe
experts (DrY f D¢.Niolinerov) representing the Crop Research Institute (GR\Iejoined the teansince
2019. These expertzave been alstvolved in the QA/QC procedures.

The sector specific QA/QC plan for Agriculture is an integral part of the general QA/QC plan. The
agricultural greenhouse gas inventory is compiled by the experienced expert from the IFER, including
performing autacontrol. Direct inputs and independent controlling were performedtbg experts from

CRI (ChapteManure Management and Agricultur&bils).

The Slovak agricultural experts (SHMI) also participate in discussions concerning inventory improvements.
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The procedue of inventory compiling is initiated by IFER where all necessary data, obtained from the
Czech Statistical Office (CzSO), are inserted into the excel spreadsheets. The excel files are then checked
by other IFER experts. All differences are discussed aedessary also corrected.

Ministry of Agricultureof the Czech Republi€zech University of Life Sciences, Institute of Animal Science
Prague, Researdhstitute for Cattle Breeding, Research Institute of Agricultural Engineering, Insiitute
Agriculural Economics and Czech Hydrometeorological Institute thiee additional institutions
contributing information used iagriculture secto inventory.

For calculation of CS EF for cattle (Tier 2) some specific parameters, not available from CzSO, &re neede
The appropriate values in calculation spreadsheets are updated at IFER replacing the older ones. This work
is archived by sector expert (IFER).

The final checked and verified data are transferred into the CRF Reporter. The CRF tables are sent to the
NIScoordinator for the final checking and approval. All information used for the preparation of the
inventory report is archived by the author and by the NIS coordinator.

The QA/QC staff members for this categ@igriculture) are given in the following t&bl

Tab.1-7 QA/QC staff members for Agriculture

Person Activity

aad® WFyl . SNIy2@t 6L J Sector QA/QC guarantor
Emission estimation in Agriculture sector (1st step of QC procec
auto-control)
Checking o€RF tables and tirmgeries consistency
Mr. Emil Cienciala (IFER) QC verification of other expert familiar with agricultural problem (2
step of QC procedure)
Experts from CRI Consultation of QA/QC procedures and GHG estimation

1.2.3.11.6 LULUCF
Institute of Forest Ecosystem Research (IFER) is a-settarg institution for this category.

The sector specific QA/QC plan for LULUCF is an integral part of the general QA/Q@epladLUCF
greenhouse gas inventory is compiled by an experienceérexypm the IFER, including autmntrol
procedure The sector specific QC, Tier 1 was prepared by another LULUCF expartaadrarwith help
from other sectoral experts.

The procedure of inventory compiling is initiated by IFER. IFER collects thedeatptia from the Czech
Statistical Office (CzSO), the Czech Office for Surveying, Mapping and Cadastre (COSMC) and the Forest
Management Institute (FMI). The latter two institutes provide country specific information used for Tier 2
and Tier 3nventory estimates COSMC provides the annually updated areas for altdaadcategories.

FMI reports the recent data on forests (harvest, increment, felling, etc.) that are used in thedand
categories involving forest land. The preparatory calculation is jnestitformed in excel spreadsheets

and in some instances in the specific software application prepared byTieER estimates are facilitated

by CBMCFS3 modelling tool (Kurz et al. 2009, Kull et al. 2@19jiles are then checked by other IFER
experts. All differences are discussed and if necessary, appropriate corrections are made. The appropriate
values in calculation spreadsheetsd other softwareare updated at IFER replacing the older ones. This
work is archived by an IFER expert.

The final daa files including the checked and verified data are transferred into the CRF Reporter. The
sectoral CRF files are sent to the NIS coordinator for the final checking and approval. All information used
for the preparation of the inventory report is archiveg the author and by the NIS coordinator

The QA/QC staff members for this categ@ryLUCF) are given in the following table:
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Tab.1-8 QA/QC staff members for LULUCF
Mr. Emil Cienciala (IFER) Sectoral QA/QC guarantor and expert with overall techn
responsibility for the LULUCF inventory
Emission estimation in LULUCF sector, 1st step of QC procedure
control)
Checking of CRF tables and tisegies consistency
Ms. Radkaa | O1 2@t 6LCOwOL Emission estimation in LULUCF sector, 2nd step of QC procedure
aN¥» hyRnS2 2SNyée o6LCY
adad WFyl . SNIy2ggi 0 L Technical verification of emission factors and time series in the LU
sector
FMI Selected data on forests
COSMC Selected cadastral data
Experts from GCRI Consultation of QA/QC procedures and GHG estimation

1.2.3.11.7 Waste
CENIA, Czech Environmental Information Agé@&NIAjs a sectoisolving institution for this sector.

The sectoral plan of QA/QC procedures is in compliance with thgeNEsal QA/QC plan. The inner quality
assurance and quality control procedure consists of the setting of responsible persons for emission
calculationca N> a A NR &€ | M | o SiNKEIY S| @K fa %2l IME Ribtd Saarikivi (who is
focusingon was§S Ay Y2NB 3ISYSNrf GSNXYaovod aNP || OGN yS]
calculated emission till 2020.A y OS H n H mand dpdateytBelniStidlologieBrom autumn 2022,

GKS F3ISyRI 41 & 3N Rdzl fwhaperfoimgdRi RalcatigndNbe @rdissionS drNJ . O
the referenceyear 2021 Mr. Risto Saarikivi supervises the results and their consistency

Activity data are supplied mostly by state statistical bodies (CzSO, Ministries, CENIA etc.) which have their
own control mechanisms to enre the quality of published data. It is beyond the scope of this sector
review to list them all as they are used by the whole NIS.

CRF is filled by NX with Belpfof Ms. Kopedkl y R a NJb , furkhé¥ ik goBsistency between

sector worksheets, GRand NIR are controlled by the sectoral expert (Tier 1-aatdrol) and a reviewer

from NIS coordination teamMr.| | @GN} yS1 KSf LA ¢A0GK a2t dAy3 AaadzsS:
improvements.He has a longime experience in this sectoworksheets and laactivity data are stored

(so far indefinitely) by both NIS coordinator and CENIA. €rgting issues from this sector are discussed
regularly with the experts from the relevant sectors (Energy, Agriculture etc.).

Some findings from waste greenhousesgaventories are published in scientific publications, in papers,
articles or in various project reports which gives the additional layer of QA/QC for this particular sector

The QA/QC staff members for this categfiyaste) are given in the following tieb

Tab.1-9 QA/QC staff members for Waste

Person Activity

aN¥ aANBat!l @ | I NI | Sectorguarantor of QA/QC implementation.
MNXP t SGNJ . I OAf 1st step of QC procedure, Tieatd Tier Jauto-control)
Mr. RistoSaarikivi 2nd step of QC procedure, Tier 1 and Tier 2
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1.2.3.11.8 Template for documentations of performed QC procedures

C2NJ 6KS R20dzySyidlrdAz2y 2F GKS v/ LINE G&RisENBAa (dBS Riz
All used templates of the form are attaathésee the Annex).

1.2.4 Changes in the national inventory arrangements since previous annual GHG
inventory submission

In the Czech national inventory teatimere was a change of coordinator and national inventory compiler
and there are two new sector experts fiPU. fie main pillars of the national inventory system declared
Ay GKS /1SOK wSLlztAO0Qa LYyAGAFf wSLR2NI dzy RSNJ KS

1.3 Inventory preparation , and data collection, processing and storage

1.3.1 Activity data collection

Collection of activity data is based mainly on the official documents o€ttexh Statistical Offi¢€zS0),

which are published annually, where tikzech Statistical Yearboiskthe most representative example.
However for industrial processes, becaus¢he Czech Act on Statistiggroduction data are not generally
available when there are fewer than 4 enterprises in the whole country. In such cases, inventory compilers
have to rely either on specific statistical materials edited by sectoral asso@abignin some cases,
inventory experts have to carry out the relevant inquiries. In a few cases, the Czech register of individual
sources and emissions, called REZZO, is utilized as source of activity data.

Emission estimates from SectorAlFuel Combustio Activitiesare based on the official Czech Energy
Balance, compiled by thézech Statistical OfficBata from the Czech Energy balance are processed both
in the Reference Approach (TPE®Bimary sources data are used) and in the Sectoral Approach falata
fuel transformations and final consumptions). However, in the latter case, some additional data are
required (e.g. data on transportation statistics).

Recently data from EU ETS system are used as well. For the purposes of Energy sector are iresgé data
more for control purposes, more detailed information is given in relevant chapter for Energy sector.
Furthermore, for the emission estimates in IPPU sectors are EU ETS data used in much higher extend. For
some subcategories, e.g. Cement ProductioriLione Production is these data used for the complete
inventory; in the subcategories is EU ETS data used for improving emission factors and data. These
improvements are listed in the Improvement Plan.

Furthermore across different sectors are used speséatoral associations. In each chapter for subsectors
are listed data providers for the specific subsectors.

1.3.2 Data processing and storage

Data Sector A Fuel Combustion Activities are processed by the system of interconnected spreadsheets,
compiledinM® EOSt F2tf2gAy 3 a2 2 NJKSBBlines Vol [INFokKIDI TR A Y
system is extended by incorporating sheets with modified energy balance: these sheets represent an input

data system. This system was recently a bit modified to be nraresparent.

Also, in the majority of other sectors, data are processed in a similar Wwgaysing a system of joined
spreadsheets taken from thé/orkbookand slightly modified in order to respect national circumstances.
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The following examples of such casef processing can be mentioned: agriculture, waste, fugitive
emissions. For LULUCF, a specific spreadsheet system is used, respecting the national methodology.

Archiving of the inventory is carried out annualy, the archive consist of the all neceskargation sheets

and models including relevant background information, methodologies descriptions and sectoral chapters
as well as the whole final inventory. The archive is stored in the official archive depository at CHMI, is
bcked up 3x times on differg servers and in regularly saved in the overall CHMI archive.

Archiving process scheme

The NIS coordinator is responsible for the administration and functioning of the archive. The archiving
system is administered in accordance with the provisions okineto Protocol and the IPPC methodical
recommendations.

The archiving system was updated in 2017. Currently the archive is stored at secure ftp with access only
for the inventory coordinator and IT responsible expert. The archiving servers are backdings &n
secure servers owned by CHMI.

Material archived by the sectesolving organizations
91 Input data in unmodified form
Files for transformation of original data to calculation sheets (if used)
Calculation sheets
Outputs from CRF
Outputs from QA/QC
Other relevant documents

=A =2 =4 =4 =

Material archived by the coordinator
1 All administrative agenda with text outputs (contracts, orders, invoices)
1 Important correspondence related to the operation and functioning of NIS
1 Outputs from QA/QC
9 Other relevant documents

Structural arrangements of the NIS Archive

The archiving system contains and connects 4 individual units.

1) The archive of the sectesolving organization
1 Functionality and administration are based on contracts with the sestbring organizations
1 Administiation is provided by the sectoral organizations

2) Central storage site for sharing material in the context of NIS
i Storage site accessible at private ftp
1 Administered by the NIS coordinator
1 Contains working materials for current submissions intended for airgdi

3) Central closed archive of the NIS Coordinator
1 Internal central archive, administered by the NIS coordinator
1 Contains all the officially archived materials
1 The content of the archive is stored in duplicate on special media designed for data archiving
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f The archive is located in the seat of the coordinator (CEIMINI 3dzS Y2Y2njl y& o

i Entries in the archive are always performed as of 30 June of the relevant year of submission and
a detailed records of them is also archived.

91 Entries in the archive are also pemnfned after the end of resubmissions or during any other
unplanned intervention into the database or text part of already archived submissions.

9 Prior to archiving, data for archiving must be checked and authorized by the QA/QC guarantor
of the relevant setoral organization.

4) Central accessible archive

Mirror image of the central closed archive, available on the internet

Does not contain sensitive documents, but does contain a complete list of archived files
Avalilable at http://portal.chmi.cz

Administered ly the NIS coordinator

= =4 =4 =4 =

Updating corresponds to the entries in the Central closed archive, available a maximum of 3
working days after completion of archiving.

1.4 Brief general description of methodologies (including tiers used) and data
sources used

The methods used in the Czech greenhouse gas inventory are consistent with the IPCC methodology, which
has been prepared for the purpose of compilation of national inventories of anthropogenic GHG emissions
and removalsThe updated 2006 IPCC GuidelinesNational Greenhouse Gas Inventories (IPCC, 2006)
are used for the inventory since this submissiBor LULUCF sector IPCC Good Practice Guidance for Land
Use, LandJse Change and Forestry (IPCC 2003) was used as well.

Depending on the complexity of thealculation and types of emission factors used (generally
recommended default, country-specific, sitespecific and technologgpecific), the approaches described
in the IPCC methodology consist of three tiers. Ties typically characterized by simplealculations,
based on the basic statistical data and on the use of generally recommended emission theftouk) (of
global or continental applicability, tabulated directly in above mentioned methodical manuals.

Tier2 is based on sophisticated caldiga and usually requires more detailed and less accessible statistical
data. The emission factors (counspecific or technologgpecific) are usually derived using calculations
based on more complex studies and better knowledge of the source. Eveesia tlases, it is sometimes
possible to find the necessary parameters for the calculation in IPCC manuals. Procedures in Tier 3 are
usually considered to consist in procedures based on the results of direct measurements carried out under
local conditionsaand locally parameterized models

Methods of higher tiers should be applied mainly for key categories. Key categories (key source categories)
are defined as categories that cumulatively contribute 90% or more to the overall uncertainty either in

level or intrend. Apparently, procedures in higher tiers should be more accurate and should better reflect
reality. However, they are more demanding in all respects, and especially they are more expensive. An
overview of the methods and emission factors used by thec@ Republic for estimation of emissions of
IAINSSYyK2dzaS 3FrasSa Aa 3IAPSY Ay GKS /wC ¢FoftS a{dzyvyl

Because of the aboveescribed problems encountered in the application of the methods of higher tiers,
these procedures have so far been introduced oalysbme key categories. For example, for combustion
of fuels,country-specificfactors are employed only for Brown/Hard&, Brown Coal Hgnite, Bituminous
(Goal, Coking @Gal, GasWorks Gas, Refinery Gas, LPG anbatural Gas, while the default emission factors
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are employed for the rest ahe other fuels. For Bituminouso@l, Brown Coal + Lignite and Brown Coal
Briquettes are used country specific oxidation factors as well. Similarly, for Industrial Processes, only the
Tier1l method is used for the production of iron and stdelcontrast, the methods of higher tiers and/or
country-specific factors are employed far more frequently for other key categories. Chapter 10 describes
0§KS AGLYLINB@SYSyd tf I y6sdgradualfnirdductiondt mdre sophisticatedSmeidarisy LI
of higher tiers.

All direct GHG emissions can also be expressed in terms of total (or aggregated) values, which are
calculated as a sum of the emissions of the individual gases multiplied by the Blabalng Potential

values (GWP). GWP correspond to the factor by which the given gas is more effective in absorption of
terrestrial radiation thanCQ (1 for CQ, 25for CH and 298for N,O). The total amount of Hgases is
relatively small compared t€Q, CH andN2O; nevertheless their GWP values are larger #ydders of
magnitude. Consequently, total aggregated emissions to be reduced according Kyake Protocoare
expressed as thequivalent amount of2Q with the same radiation absorption effeas the sum of the
individual gases.

On the other hand, in preparing this inventory, somewhat less attention was paid to emissions of the
precursors N@ CO, NMVOC and $Which are covered primarily by th@onvention on LorBange
Transboundary Air Potion (CLRTAP) and are not directly related to the Kyoto Protocol. Their inventories
are compiled for the purposes of CLRTAP by NER Format of Reportindoy another team at CHMI.
Thus emissions of precursors in the GHG inventory (CRF) have beerkérilypvar and transferred from

NFR to CRF. A detailed description of the methodology used to estimate emisgicesuo$orss provided

in the Czech Informative Inventory Report (IIR), Submission under the AQNIRTEP Convention
(submitted annually by ¥5February)and shortly in chapter 9 of the NIR

In Septemberof 20z G KS /1 SOK ylF A2yt 3INBSyckngaizedSeviai @ Ay 3
The Czech national inventory team received annual inventory report in April 2015. Since the delay caused

by notfully functioning reporting software occurred in this submission, the recommendations were
implemented in the submission to as high extend asgiae. Other recommendations are part of the
Improvement plan for the future improvement of specific categories.

Methodical aspects are described in a greater detail in semti@nted Chapters 3 to 8 and in Chapter 10
GwS Ol f Odzf Y LINR2G S YChgipieti 16 disaeals with the reactions of the Czech team to the
comments and recommendations of the recent international review organised by UNFCCC.

1.5 Brief description of key categories

The IPCC 2006 Guidelines (IPCC, 2006) provides two approachesraifirday the key categoriedey
sources). Key categories by definition contribute to 95% percent of the overall uncertainty in a level (in
emissions per year) or in a trend. Approgtfollows from this definition, and requires thorough analysis

of the urcertainty and use of sophisticated statistical procedures and evaluation of sources in terms of the
appropriate characteristics.

Tab.1-10Identification of key categories by level assessment (LA) and trenésssient (TA) for 2022 evaluated with LULUCF
(Approach 2)

IPCC Source Categories GHG Cumulative  Cumulative KC type
Total (LA, %) Total (TA, %)

1.A.1 Energy industriesSolid Fuels CQO 41.01 88.41 LA, TA

1.A.2 Manufacturing Industries and Constructiersolid Fuels CQO 88.32 74.21 LA, TA

1.A.2 Manufacturing Industries and ConstructieiGaseous Fuels CQO 90.37 97.62 LA

1.A.2 Manufacturing Industries and Constructie®ther Fossil CQo 79.94 80.53 LA, TA

Fuels
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1.A.3.b Road Transportation CQ 55.25 76.69 LA, TA
1.A.3.b Road Transportation N.O 78.14 83.31 LA, TA
1.A.4 Other SectorsSolid Fuels CQ 81.65 67.87 LA, TA
1.A.4 Other SectorsSolid Fuels CH 87.57 78.74 LA, TA
1.A.4 Other SectorsGaseous Fuels CQO 83.25 87.56 LA, TA
1.A.4 Other SectorsBiomass CH 76.34 82.05 LA, TA
1.B.1.a Coal Mining and Handling CH 51.45 44.41 LA, TA
1.B.2.b Fugitive Emissions from Fuelil and Natural Gas CH 85.89 89.86 LA, TA
Natural Gas
2.B.8 Petrochemical and Carbon Black Production CQ 74.15 85.61 LA, TA
2.C.1 Iron and Steel Production CQ 59.01 95.24 LA
2.F.1 Refrigeration and Air conditioning Fgases 34.03 61.36 LA, TA
3.A Enteric Fermentation CH 69.06 93.27 LA
3.B Manure Management CH 93.54 89.17 TA
3.B Manure Management N>O 86.74 92.37 LA
3.D.1 Direct NO Emissions From Managed Soils N2O 65.88 92.83 LA
3.D.2 Indirect NO Emissions From Managed Soils N2O 84.57 98.10 LA
3.G Liming CQ 97.00 86.65 TA
4.A.1 Forest Land remaining Forest Land cQ 25.53 33.03 LA, TA
4.A.2 Land converted t&orest Land CQ 89.04 96.23 LA
4.C.1 Grassland remaining Grassland CQO 89.73 90.55 LA, TA
4.G Harvested wood products CO 47.60 84.48 LA, TA
5.A Solid Waste Disposal CH 12.96 52.90 LA, TA
5.B Biological treatment of solid waste CH 62.69 71.53 LA, TA
5.D Wastewater treatment and discharge CH 71.91 91.21 LA

Tab. 1-11 Identification of key categories by level assessment (LA) and trend assessment (TA) for 2022 evaluated without
LULUCF (Approach 2)

IPCGSource Categories Cumulative Cumulative KC
Total (LA, Total (TA, %) type
%)
1.A.1 Energy industriesSolid Fuels CQ 36.44 79.64 LA, TA
1.A.1 Energy industriesSolid Fuels N>O 90.18 97.57 LA
1.A.2 Manufacturing Industries and ConstructiersolidFuels cQ 88.61 67.23 LA, TA
1.A.2 Manufacturing Industries and Constructietiquid Fuels CQ 97.93 88.92 TA
1.A.2 Manufacturing Industries and Constructieiaseous Fuels CQ 89.42 95.82 LA
1.A.2 Manufacturing Industries and Constructie®ther Fossil Fuels CQ 77.87 73.02 LA, TA
1.A.3.b Road Transportation CQ 46.24 63.34 LA, TA
1.A.3.b Road Transportation N.O 75.57 77.59 LA, TA
1.A.4 Other SectorsSolid Fuels CQ 80.07 53.40 LA, TA
1.A.4 Other SectorsSolid Fuels CH 87.64 70.17 LA, TA
1.A.4 Other SectorsGaseous Fuels cQ 82.11 83.08 LA, TA
1.A.4 Other SectorsBiomass CH 73.26 75.52 LA, TA
1.B.1.a Coal Mining and Handling CH 41.37 16.43 LA, TA
1.B.2.b Fugitive Emissions from FuelSil and Natural GasNatural Gas CH 85.49 89.80 LA, TA
2.B.8 Petrochemical and Carbon Black Production cQ 70.46 81.56 LA, TA
2.C.1 Iron and Steel Production cQ 51.05 98.02 LA
2.F.1 Refrigeration and Air conditioning Fgases 27.50 43.95 LA, TA
3.A Enteric Fermentation CH 63.94 96.46 LA
3.BManure Management CH 92.76 86.96 TA
3.B Manure Management N>O 86.58 90.49 LA, TA
3.D.1 Direct MO Emissions From Managed Soils N>O 59.86 88.01 LA, TA
3.D.2 Indirect NO Emissions From Managed Soils N.O 83.80 99.15 LA
3.G Liming CQ 96.62 84.59 TA
5.ASolid Waste Disposal CH 16.61 30.46 LA, TA
5.B Biological treatment of solid waste CH 55.77 59.24 LA, TA
5.D Wastewater treatment and discharge CH 67.59 85.89 LA, TA
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Tab.1-12|dentification of key categories by level assessment (LA) and trend assessment (TA) for 2022 evaluated with LULUCF
(Approach 1)

IPCC Source Categories Cumulative Cumulative
Total (LA, Total (TA, %)
%)

1.A.1 Energy industriesSolid Fuels CQ 30.72 69.85 LA, TA
1.A.1 Energy industriesLiquid Fuels CQ 95.91 93.22 TA
1.A.1 Energy industriesGaseous Fuels CQ 81.33 84.79 LA, TA
1.A.2 Manufacturing Industries and Constructiersolid Fuels cQ 67.77 18.04 LA, TA
1.A.2 Manufacturingndustries and ConstructionLiquid Fuels CQ 94.76 80.09 LA, TA
1.A.2 Manufacturing Industries and Constructieiaseous Fuels CQ 63.87 86.39 LA, TA
1.A.2 Manufacturing Industries and Constructie®ther Fossil Fuels CQ 95.19 92.13 LA, TA
1.A.3.bRoad Transportation CQ 45.67 47.03 LA, TA
1.A.4 Other SectorsSolid Fuels CcQ 78.95 59.36 LA, TA
1.A.4 Other SectorsSolid Fuels CH 96.97 89.03 TA
1.A.4 Other SectorsLiquid Fuels CcQ 89.00 87.59 LA, TA
1.A.4 Other SectorsGaseous Fuels CQ 50.54 77.08 LA, TA
1.A.4 Other SectorsBiomass CH 91.74 92.68 LA, TA
1.B.1.a Coal Mining and Handling CH 88.03 64.96 LA, TA
2.A.1 Cement Production CQ 86.57 96.43 LA
2.A.2 Lime Production CQ 93.89 96.16 LA
2.A.4 Other Process Uses of Carbonates CcQ 92.33 89.71 LA, TA
2.B.1 Ammonia Production CQ 93.45 99.27 LA
2.B.2 Nitric Acid Production N,O 99.01 94.76 TA
2.B.8 Petrochemical and Carbon Black Production CcQ 89.80 93.74 LA, TA
2.C.1 Iron and Steel Production CcQ 59.78 91.57 LA, TA
2.F.1Refrigeration and Air conditioning Fgases 76.45 73.50 LA, TA
3.A Enteric Fermentation CH 73.63 94.27 LA, TA
3.B Manure Management CH 96.51 90.99 TA
3.D.1 Direct MO Emissions From Managed Soils N>O 83.57 95.19 LA, TA
3.D.2 Indirect NO Emissiong§rom Managed Soils N>O 91.14 98.78 LA
3.G Liming CQ 98.70 90.36 TA
4.A.1 Forest Land remaining Forest Land cQ 55.32 34.35 LA, TA
4.A.2 Land converted to Forest Land CcQ 94.33 97.94 LA
4.G Harvested wood products CQ 85.11 95.54 LA
5.A Solid Wast®isposal CH 70.72 82.59 LA, TA
5.B Biological treatment of solid waste CH 92.91 88.34 LA, TA
5.D Wastewater treatment and discharge CH 90.51 98.15 LA

Tab. 1-13 Identification of key categories by level assessment (LA) and trend assessment (TA) for 2022 evaluated without
LULUCEF (Approach 1)

IPCC Source Categories GHG Cumulative Cumulative KC
Total (LA, Total (TA, type
%) %)
1.A.1 Energy industriesSolid Fuels CQ 33.19 58.92 LA, TA
1.A.1 Energy industriesLiquid Fuels CQ 96.32 94.37 TA
1.A.1 Energy industriesGaseous Fuels CQO 82.70 83.54 LA, TA
1.A.2 Manufacturing Industries and Constructiersolid Fuels CQO 68.06 20.07 LA, TA
1.A.2 Manufacturingndustries and ConstructionLiquid Fuels CQ 95.08 77.59 LA, TA
1.A.2 Manufacturing Industries and Constructieiaseous Fuels cQ 63.84 85.82 LA, TA
1.A.2 Manufacturing Industries and Constructie®ther Fossil Fuels CQ 95.54 93.80 TA
1.A.3.b Roadlransportation CcQ 49.35 36.17 LA, TA
1.A.4 Other SectorsSolid Fuels CcQ 80.14 49.90 LA, TA
1.A.4 Other SectorsSolid Fuels CH 97.21 89.59 TA
1.A.4 Other SectorsLiquid Fuels CQO 89.33 87.07 LA, TA
1.A.4 Other SectorsGaseous Fuels CQ 54.61 69.75 LA, TA
1.A.4 Other SectorsBiomass CH 92.29 91.74 LA, TA
1.B.1.a Coal Mining and Handling CH 88.28 65.13 LA, TA
2.A.1 Cement Production CcQ 86.71 95.41 LA, TA
2.A.2 Lime Production CQ 94.61 96.33 LA
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IPCC Source Categories GHG Cumulative Cumulative KC
Total (LA, Total (TA, type
%) %)
2.A.4 Other Process Uses of Carbonates CQ 92.93 88.83 LA, TA
2.B.1 Ammonia Production CQ 94.14 98.62 LA
2.B.2 Nitric Acid Production N>O 99.08 94.93 TA
2.B.8 Petrochemical and Carbon Black Production CQ 90.20 93.12 LA, TA
2.C.1 Iron and Steel Production CQ 59.42 98.33 LA
2.F.1Refrigeration and Air conditioning Fgases 77.44 74.22 LA, TA
3.A Enteric Fermentation CH 74.39 97.15 LA
3.B Manure Management CH 96.98 92.43 TA
3.D.1 Direct MO Emissions From Managed Soils N.O 85.13 90.33 LA, TA
3.D.2 Indirect NO Emissions Fromanaged Soils N.O 91.64 99.62 LA
3.G Liming CQ 98.75 91.05 TA
5.A Solid Waste Disposall CH 71.24 80.77 LA, TA
5.B Biological treatment of solid waste CH 93.56 87.99 LA, TA
5.D Wastewater treatment and discharge CH 90.96 95.73 LA

The procedure ofthe Approacl? is based on the results of the uncertainty analysis. The key categories
were considered to be those whose cumulative contribution is less than 90%. For trend assessment, a
similar procedure is used; with the difference that here the decigivantity is defined as the product of

the relative contribution to the total emissions (determined in the previous case) and the absolute value
of the relative deviation of the individual trends from the total trend.

Itis obvious from Tab-11 (Approab 2) and Tab.-13 (Approach 1), that 1.A.1. Energy Industrieguid
Fuels, 1.A.2 Manufacturing Industries and Constructioquid Fuels, 1.A.2 Manufacturing Industries and
Construction Other Fossil Fuels, 1.A.4 Other Seci&@slid Fuels, 2.B.2tN¢ Acid Production, 3.B Manure
Management, 3.G. Limingere considered additionally as key categories in trend assessment. When
applying the Approach 1 the categories 1.A.1 Energy industrleaguid Fuels1.A.2 Manufacturing
Industries and Constructin- Other Fossil Fueld,.A.4 Other Sectors Solid Fuels, 2.B.2 Nitric Acid
Production, 3.B Manure Management, 3.G Liming were considered additionally as key categories in trend
assessmenivhen the LULUCF categories were not considefgiaen applying thé\pproach 2 categories
1.A.1. Energy IndustriesSolid Fuels, XD was considered additional as key category in level assessment
when the LULUCF categories were not consideredlaAd® Manufacturing Industries and Construction
Liquid Fuels3.B Manure Maagement, 3.D.1Direct NO Emissions From Managed Soils, 5.D. Wastewater
treatment and discharge were considered additionally as key categories in trend assesgmeanthe
LULUCF categories were not considered.

On the whole, 33 (Approach 1) and 28 (Aggmh 2) key categories were identified either by level
assessment or by trend assessment. A summary of the assessed numbers concerning key categories is
given in Tab.1L4. Complete tables for key category analysis are presented in Annex 1 of this report.

Tab.1-14 Figures for key categories assessed

T mppoachl Appoach2
Key categories (KC) with LULUCF 33 28
KC identified by LA 28 26
KC identified by TA 26 20
KC identified by LA + TA concurrent 21 18
KC identified by only LA 7 8
KC identified by only TA 5 2
Key Categories (KC) without LULUCH 30 26
KC identified by LA 24 23
KC identified by TA 24 21
KC identified by LA + TA concurrent 18 18
KC identified by only LA 6 5
KC identified by only TA 6 3
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1.6 General uncertainty evaluation, including data on the overall uncertainty
for the inventory totals

Uncertainty analysis characterizes tb&tent (i.e. possible interval) of results for the entire national
inventory and for its individual components. Knowledge of the individual and overall uncertainties enables
compilers of emission inventories better understanding of the inventory procelghwencompasses
collection of suitable input data and their evaluation. Uncertainty analysis also help in identifying those
categories of emission sources and sinks that contribute most to the overall uncertainty and thus establish
priorities for furtherimprovement of the quality of the data.

A method of uncertainty determination based on the error propagation method (Tier 1), using calculation
sheets obtained according to the prescribed methodology (IPCC, 2006), has been used in the Czech
national invenbry for a number of years. The accuracy of the calculation algorithm has been sufficiently
verified, uncertainty in the activity data and emission factors for the individual categories are updated
every submission. Experts from CHMI and all the contrilgusiectoral organizations are participating in

this work. The individual experts investigated the uncertainty parameters coming under their field of work
and proposed new ones or defended the original ones in discussions. Details are described in relevant
subchapters.

Uncertainty analysis of Tier 1, which is presented in this volume of NIR, employs the same source
categorization as used in key categories assessment. Actual results of the uncertainty analysis for 2022
after above mentioned revision of thepgat parameters are given in Annex 2.

Further, uncertainty bases are yearly evaluated for LULUCF, Waste and Energy sector, which are then used
for the overall uncertainty analysis.

Results of uncertainty assessment were obtained (i) for all sectors inglutdLUCF and (ii) for comparison

also for all sectors without LULUCF. The estimated overall uncertainty in level assessment (case with
LULUCF) reached 3.57%. The corresponding uncertainty in trend is 1.7%. For the case without LULUCF the
estimated overdluncertainty in level assessment is 3.15% and 1.66% in trend.

The same source categories used in key sources assessment have also been used even in uncertainty
analysis. In this way, the uncertainty analysis result was used later Approach 2 key solysis.ahiae
uncertainty analysis is provided in Annex 2 tables.

1.7 General assessment of completeness

CRF Table 9 (Completeness) has been used to give information on the aspect of completeness. This part of
the text includes additional information. All the tegories of sources and sinks included in the IPCC
Guidelines are covered. No additional sources and sinks specific to the Czech Republic have been
identified. Both direct GHGs as well as precursor gases are covered by the Czech inventory. The geographic
coverage is complete.

Additionally this year was used thitO 2 Y LI S (i Sy S ERFRepbrtiy/ doivdver yit was Hiscovered,
GKIFIG GKAA FdzyOlUAa2yltAlGe R2SayQid lftgleéa IADBS LINE L
the completeness chesk Example of this form is given in AnneXx Specifically, there are some empty

(L ofSa NBLRNISR Ay (KA& AdoYAAAA2YS AAYOS GKS | we
information filled in subcategories. This issue is occurring only for categories, which are not occurring in

the Czech Republic.
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1.7.1 Notation keys

The sources and sinks not considered in the inventory but included in the IPCC Guidelines are clearly
indicated and the reasons for this exclusion are explainddocumentation box in CRF Reporter and in
relevant chapter 6NIR.In addition, the notation keys presented below are used to fill in the blanks in all

the CRF Tables. Notation keys are used according to the UNFCCC guidelines on reporting and review
(FCCCICP/2002/8).

Allocations to categories may differ from PaidyParty. The main reasons for different category allocations
are different allocations in the national statistics, insufficient information on the national statistics,
national methods, and the impossibility of disaggregating the reported emission values.

IE (included elsewhere):

GL9¢ Aa dzaSR FT2N) SyraaAizya o0& a2d2NOSa yR NBY20I f
0dzi Ay Of dzZRSR St aSgKSNBE Ay (GKS Ay@Syia2NB AyadSIkR
used in the inventorythe CRF completeness table (Table 9) indicates where (in the inventory) these
emissions or removals have been included. This deviation from the expected category is explained.

NE (not estimated):

a ¢ A& dzaSR TFT2NJ SEA &G A Y 3by Snkdal grderthgude gases thathaedddS & |
0SSy SA0AYIGSR® 2KSNB Gb9¢ Aad dzZASR AYy |y Ay@Syidz2l
completeness table indicate why the emissions or removals have not been estimated. For emissions by
sources¥ R NBY2@lfa o0& airyla 2F 3INBpsakhgrageessidedtasblish Y I NJ
AT (GKSe | OlGdzatte IINB abhé¢ o6y20 200dNNAYy3IOD ! & LI
planned that these source or sink categories will b&K&tNJ S&aGA Yl SR 2NJ I £ € 20 G SR

y» O
» ©

Overview of not estimated (NE) categories of sources and sinks and categories included elsewhere (IE) and
the relevant explanations are given in CRF Table 9.
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2 Trends in greenhouse gas emissions

Asit is apparent from thegraphs below, theotal emissionshad anslightincreasing trend from 2014 to
2019.In 2020 the emissitsdecreased in comparison with previous yeahis derease vas causednainly
by the derease in emissiafrom Energy sector which was affected by @EN pandemic situationn
2021 the emissions had slightly increased adR@liease see details in the respective chapter of the NIR.

2.1 Description and interpretation of emission trends for aggregated GHG
emissions

Tab.2-1 presents a summary of GHG emissions excl. bunkers emiésiahs period from 1990 to 2022
ForCQ, CHandN;Othe base year is 1990; forgases the base year is 1995.

Tab.2-1 GHG emissions frorh990;2022 excl. bunkers [kiICQ eq.]

cat CH? NoO? HFCs PFCs NR Sk Total emission$ |
excl. LULUCF incl. LULUCF

1990 164250.45  26832.80 8235.99 86.83 201313.55 192478.23
1991 148883.28  25443.42 6462.79 86.66 182610.78 172274.75
1992 145705.82  23495.97  5720.28 NO 88.03 176618.42 166085.78
1993 140124.10 22951.11 5016.02 89.22 169805.56 158442.96
1994 132668.12  21537.12  5127.81 90.35 160985.25 150868.83
1995 131622.32  21175.02  5458.59 86.89 0.01 NO 91.40 159950.44 149568.92
1996 135018.76  21187.31  5139.51 215.49 0.68 NO 101.32 163153.61 153049.43
1997 130941.74  20591.32 5220.40 389.02 1.62 NO 99.06 158682.41 149619.64
1998 125715.92 19678.22 5183.79 529.49 1.54 NO 97.89 152611.38 143893.07
1999 116672.03  18704.80  5012.07 636.10 1.08 NO 98.88 142429.51 133490.88
2000 127236.14 17631.81  5619.34 800.04 4.43 NO 111.73 152636.19 142952.22
2001 12714452  16959.09  5936.88 998.32 9.15 NO 101.85 152317.20 142661.70
2002 123967.85  16596.30  5525.60 1098.75 15.17 NO 125.00 148460.26 139010.52
2003 127571.89  16460.55 5043.49 1212.19 8.36 NO 149.14 151546.36 142596.83
2004 128291.81  15909.12  5753.10 1343.12 12.41 NO 124.32 152501.24 143837.50
2005 125690.86 16541.88 5611.67 1347.96 14.38 NO 115.28 150439.30 141717.43
2006 126537.10  16767.69  5609.86 1600.80 29.02 NO 108.34 151810.92 144146.17
2007 128366.40 16212.63 5735.93 1958.20 27.20 NO 96.67 153500.96 146070.08
2008 122934.90 16276.20 5767.98 2217.19 37.05 NO 91.39 148404.55 139721.81
2009 114982.54 15458.08  4792.40 2233.98 42.14 NO 91.79 138572.33 130135.07
2010 117476.26 15721.11  4770.72 2450.62 44.34 0.14 85.30 141524.81 133813.24
2011 115189.18  15650.53  5528.19 2660.72 8.08 0.55 91.36 140090.97 131757.53
2012 111287.35 15587.77 5461.73 2764.27 6.17 0.83 95.28 136118.89 127563.12
2013 106722.49 14896.04  5192.34 2893.55 4.18 1.32 85.59 130620.31 122710.76
2014 104246.04 14888.14  5296.69 3073.55 3.12 2.22 82.36 128418.04 120566.48
2015 105000.92  14943.34  5893.07 3324.47 2.11 2.01 80.67 130057.11 122203.40
2016 106648.40 14516.50 6011.67 3542.93 1.78 2.01 81.04 131571.67 124625.76
2017 107745.84  14272.38  5792.18 3749.86 1.97 3.12 76.30 132367.78 127029.71
2018 106335.55  14167.23  5402.89 3815.33 2.07 2.91 72.72 130499.02 130487.31
2019 101008.82  13800.85  5221.93 3838.56 1.57 2.36 70.09 124591.16 131084.48
2020 91673.77  13096.94  4815.35 3747.36 0.97 2.02 67.16 114040.85 123740.54
2021 96645.18  13213.83  5090.52 3738.83 30.95 1.46 64.68 119425.24 126013.19
2022 95107.76  13080.32  5183.35 3610.40 47.86 1.95 65.70 117687.98 121066.04
9P -42.10 -51.29 -37.06 4212.56  10769.90 NA -24.33 -41.54 -37.10
Note: Global warming potentials (GWPs) used (100 years time hoi@dr):28 N.O = 265; Sk = 23 500; Nk = 16 100; HFCs and PFCs consis
different substances, therefore GWPs have to be calculated individually depending on substances
!GHG emissions excluding emissions/removals from LULUCF
2relative to base year
Sincl. LULUCF
4incl.indirect emissions
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GHG emissions and removals have significantly decreased in the period 1998, mainly driven by the
economy transition and pursuing major dropdown in heavy industry activities in the country. The fast
decrease has stopped aroud&8 000kt CQ eq. andcontinues fluctuating ever since (s€ey.2-1). From

2010 to 2022the total GHG emissions (incl. inditeemissions and incl. LULUCF)crdased by
approximatelyl1%or 12 747.20kt CQ eq. resulting in total emissions @21 066.04kt CQ eq. The total
emissions excluding LULUCF decreaséf#yor23 836.83kt CQ eq. Thedifferencein the trend between
including/excluding LULUCEF is caused by huge increase in emissions from inWetHDF years

The total GIG emissions and removals in 20&ere -37:10% below the base year level incl. LULUCF and
indirect emissions anét1.54%6, wherexcl. LULUCF.
200000

150000

100000

[kt COs eq.]

50000

0
1990 1905 2000 2005 2010 2015 2020

Fig.2-1 Total trend of GHG emissions, [RQ eq.]

In 1989 then Czechoslovak economy was one of the centrally planned economies with high level of
monopolization. All economic processes warentrolled through central planning. For all practical
purposes, there was no real market and this situation resulted in an ever deepening economic and
technological lag which resulted in high energy and material inefficiency. Since 1989 to the present the
economy transformed successfully to a developed matkaten economy. The transformation led to a
decline in production, investment in environmental protection, energy efficiency, fuel switch and
increasing use of renewable energgreenhouse gases emiss trend between 2007 and 2009 and
supposedly up to present days passed through significant change driven mainly by economic recession.
Apparent is also decrease in 2020 cause@€ByIB19 pandemic.
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2.2 Description and interpretation of emission trends by s  ector

2.2.1 Description and interpretation of emission trends by gas

0
1990 1995 2000 2005 2010 2015 2020 4(‘]I 990 1995 2000 2005 2010 2015 2020

10°

10

— HFCs PFCs — NF3 — SFé — F-gases — Cc0o2 CH4 — N20 — Total_incl.LULUCF

Fig.2-2 Trend inCQ, CH and N>O emissions 1990 2022in index form (base year = 109 and Trend in HFCs, PFCs9882022
and Sk (1990¢ 2022 actual emissions in index form (base year = 40

Themajor greenhouse gas in the Czech Republi@ds which represents 833% of total GIG emissions

and removals in 2@, compared to 83% in the base year (excl. indirect emissions, excl. LULUCF). It is
followed byCH (11% in 202, 13% in the base yearlN.O (4% in 20225%in the base year) and Hgases

(3% in 20220.04% in 1990) he trend of individual GHG emissionstiele to emissions in the respective

base years is presented in FigR.2

CQ

CQ emissions have been rapidly 100
RSONBIaAy3a Ay

1994 the emisions have kept at
average of 7% of the amount
produced in 1990. Inteannual
decrease inCQ emissions (excl.
LULUCF, ek indirect emissions)

from 2010 t02022 by 19%results 80
the total decrease 0f42.10%

from 1990 to 2022. Quoting in
absolute figures,CQ emissions

and removals decreased from 1990 1995 2000 2005 2010 2015 2020
164250.44 t095107.76kt CQ in
the period from 1990 to 2(-2 . 1 Energy . 2 IPPU 3 Agriculture . 5 Waste

mainly due to lower emissions

from the 1Energy category Fig. 2-3 Percentual share of GHGs-&Xis begins af70% - part of CQ share it
. . hidden)

(mainly 1.A.Manufacturing

Industries &  Constmtion,

1.A.4.aCommercial/Institutional and.A.4.bResidentigl

The main source o€Q emissions is fossil fuel combustion; within the Euel Combustiortategory,
1.A.1Energy Industrand 1.A.40ther sectorsre the most importantCQ emissions increase@markably
between 1990 and 2@from the 1.A.3Transportcategory from 11077.63to 19189.63kt CQeq.
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CH

CHemissions share decreased almost steadily during the period from 1990 to 2004, from 2004 methane
fluctuated around 60%fats base yearmissions. In 202CH emissions wer&1.23% below the base year

level (ircl. LULUCRHainly due to lower contribution of 1.Bugitive Emissions from Fuelsd emissions

from 3 Agriculture andlespite increase from the Wastecategory. Thenain sources o€Hemissions are
1.BFugitive Emissions from Fuétolid fuel), 3.Anteric Fermentatiorand 5.ASolid Waste Disposal on
Land.

N0

N.O emissions strongly decreased from 1990 to 1994 by 32% over this period and then sbaws sl
decreasing trend with inteannual fluctuationN,O emissiors decreased between 1990 and 202om
8235.99t0 5196.86kt CQ eq. (incl. LULUCF). In ZDR,0 emissions were7.0%%0 below the base year
level, mainly due to lower emissions fromAriculure and 2.BChemical Industry andespite increase
from the5 Waste

The main source ofbO emission is category 3.ABgricultural Soils (others less important sources are
1.AFossil Fuel Combustion aB@dndustrial Processes2.G Other product manufacturend use.

HFCs

HFCs actual emissions increasemharkably between 1995 and 2P2Zrom 86.89 to 3610.40kt CQ eq.

The rapid increase of emissions was driven mainly by increased consumption of HFCs in subcategory 2.F.1
Refrigeraion and Air Conditioningn 202, HFCs emissions were more thétimes higher than in the

base year 1995.

The main sources of HFCs emissions are 2.F Product Uses as ODS substitutes (specifically above mentioned
subcategory 2.F.1 Refrigeration and Air Conditioning). HFCs andh&feQsot been imported and used
before 1995.

PFCs

PFCs emissions rapidly increased between 1995 and 2010. Since 2010, PFCs amaissi@tseasingip
to 2020 (0.9t CQ eq.), however in 202there is apparent rapid increase againdin.86kt CQ eq. Rapid
decrease of emissions is caused by reduced consumption of PFCs.

The main sources of PFCs emissions ar&enikiconductor Manufacture ar@lF.1Refrigeration and Air
Conditioningequipment

Sk

Sk emissions in 1995 accounted f&9.22 kt CQ eq. Between 1995 and?022 they interannualy
fluctuated with maximum of 1494 kt CQ eq. In 2@2 Sk reached amount 065.70kt CQ eq., the level
was24.33% lower than the base year (1995).

The main sources @kemissions is 2.G Other product manufactarel use.
NF

With the technological progress a new gas is used since 2010 in semiconductor manufabligriaca
gas, used mainly for manufacturing of LCD displays, solar panels and etching semiconductoesarBase y
for this gas is 1995. In 2R#he emisions ofNFk; equalled t01.95kt CQ eq.
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2.2.2 Description and interpretation of emission trends by  categories

Tab.2-2 presents a summary of GHG emissionsdtggoriedor the period from 1990 to 22
9 Categoryl Energy
9 Categon? Industrial Processes and Product Use
9 Categony3 Agriculture
1

Category 4 Land Use, Ladde 180
Change and Forestry 160

9 Categons Waste

140

The dominant category is the 120
1 Energy which causedor 75.1% of
total GHGemissions in 202281.9% in \
1990) irl. LULUCF and indirec so
emissions, followed by the sectors

2 Industrial Processes and Produc *°
Use and 3Agriculture which caused 40 — pr— - p— o o p—
for 12.9 and 7.1% of total GHG

emissions in 202 (8.6% and7.9% in
1990, resp.), HVaste sector covered
49% (1.7% in 1990) and4 LULUCF Fig.2-4 Emission trends in 1990022 by categories index form (base year
category cawsed ®b6 (removals 100)

prevailed in 1990)Thetrend of GHG emissions loptegoriess presented irfig.2-4 (indexed relative to
the base year).

100 [t

— 1Energy — 2IPPU 3 Agriculture 5 Waste

Tab.2-2 Summary of GHG emissions bgtegory1990c2022[kt CQ eq.]

1 Energy 2 IPPU 3 Agriculture 4 LULUCF AVESE
1990 163204.12 17115.22 15747.95 -8835.33 3319.42
1991 150464.78 13767.97 13146.72 -10336.04 3482.86
1992 145724.75 14522.80 11272.09 -10532.64 3468.80
1993 141387.77 13351.21 9874.73 -11362.60 3542.85
1994 132043.93 14607.00 9060.36 -10116.41 3689.59
1995 131369.36 14160.54 9214.88 -10381.51 3671.07
1996 134178.20 14956.03 8797.92 -10104.18 3698.76
1997 128901.85 15981.74 8499.89 -9062.77 3815.72
1998 122929.68 16137.99 8179.49 -8718.32 3934.44
1999 115394.19 13547.56 8231.56 -8938.63 3933.21
2000 123740.37 15137.16 8528.71 -9683.97 3979.80
2001 123672.96 14424.27 8926.15 -9655.50 4118.03
2002 120399.33 14193.63 8495.31 -9449.74 4230.67
2003 122943.62 15280.69 7822.09 -8949.53 4378.88
2004 122614.65 16253.68 8237.86 -8663.74 4315.41
2005 121841.88 14914.54 8192.26 -8721.87 4362.37
2006 121943.42 16047.68 8221.81 -7664.75 4425.41
2007 122753.89 16780.69 8505.25 -7430.88 4340.86
2008 117523.76 16679.19 8563.57 -8682.74 4546.62
2009 111392.65 14033.46 7505.18 -8437.25 4658.77
2010 113213.37 14881.87 7519.34 -7711.58 4922.25
2011 110723.38 15220.26 8208.17 -8333.45 4971.95
2012 106911.98 14980.28 8157.85 -8555.77 5145.52
2013 101479.46 14858.11 8023.82 -7909.55 5431.57
2014 98462.27 15663.25 8034.23 -7851.57 5425.52
2015 99457.16 15396.58 8875.44 -7853.71 5512.08
2016 100690.32 15471.95 9093.25 -6945.91 5545.24
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1 Energy 2 IPPU 3 Agriculture 4 LULUCF 5 Waste
2017 101465.94 15702.63 8889.34 -5338.06 5579.54
2018 99297.44 16267.70 8594.26 1171 5630.50
2019 94283.80 15558.12 8422.67 6493.35 5669.27
2020 84886.54 14779.81 8051.05 9699.69 5675.72
2021 88699.77 16135.46 8239.51 6587.95 5702.11
2022 87907.24 15045.20 8422.28 3378.06 5702.11

1 Difference relative to previous year
2 Difference relative to base year

Tab.2-3 Overview of trends in categories and subcategor{és CQ eq ]

GREENHOUSE GAS SOURCE AND 1990

CATEGORIES

1. Energy 163204.12 131369.36  123740.37 121841.88 113213.37 99457.16 87907.24

A. Fuel combustion (sectoral approach) 149368.82 120104.82 115191.92 114216.83 106777.45 94524.12 85463.09

1. Energy industries 56830.03 61734.87 62034.93 63138.26 62175.65 53666.27 42769.93

2. Manufacturing industries and construction 47105.11 24464.51 23422.11 18842.92 12112.49 9869.85 11317.57

3. Transport 11249.47 10409.82 12237.76 17362.88 16790.04 17463.13 19390.69

4. Other sectors 33989.81 23278.66 17318.39 14605.37 15377.55 13152.44 11715.76

5. Other 194.42 216.95 178.73 267.40 321.70 372.43 269.14

B. Fugitive emissions from fuels 13835.30 11264.54 8548.46 7625.05 6435.93 4933.03 2444.15

1. Solid fuels 12637.63 10337.18 7569.76 6623.56 5436.18 4246.64 1927.17

2. Oil and natural gas and other emissions fror 1197.66 927.35 978.70 1001.49 999.75 686.39 516.98

energy production

2. Industrial Processes 17115.22 14160.54  15137.16 14914.54  14881.87 15396.58 15045.20
A. Mineral industry 4082.45 3019.09 3633.37 3345.75 3048.42 3084.24 3288.22
B. Chemical industry 2825.39 2694.75 2828.76 2706.44 2330.82 2066.89 2053.53
C. Metalindustry 9811.61 7981.27 7434.79 7080.15 6610.22 6496.16 5658.30
D. Nonenergy products from fuels and solvent 125.56 103.75 140.30 120.85 113.00 140.71 119.97
use

E. Electronic industry NO,NE NO,NE 11.16 6.17 38.28 5.20 53.55
F. Product uses as OBSbstitutes NO 86.90 802.15 1357.33 2458.45 3326.21 3609.06
G. Other product manufacture and use 270.21 274.78 286.27 297.50 282.43 276.61 261.86
H. Other NO NO 0.37 0.36 0.26 0.57 0.71
3. Agriculture 15747.95 9214.88 8528.71 8192.26 7519.34 8875.44 8422.28
A. Enteric fermentation 6611.86 4275.50 3604.25 3376.57 3309.43 3492.23 3680.70
B. Manure management 2571.36 1760.28 1573.66 1311.80 939.40 734.83 762.11
D. Agricultural soils 5219.49 2953.97 3117.03 3290.28 3045.11 4209.64 3633.76
G. Liming 1236.71 115.86 117.89 67.18 64.53 171.20 153.77
H. Urea application 108.53 109.27 115.88 146.42 160.86 267.54 191.94
4. Land use, landise change and forestry -8835.33 -10381.51 -9683.97 -8721.87 -7711.58 -7853.71 3378.06
A. Forest land -7471.53 -9714.12 -8495.86 -7364.64 -6055.51 -7208.72 5528.01
B. Cropland 115.91 153.45 127.80 101.81 100.74 81.65 45.28
C. Grassland -143.86 -301.83 -370.73 -359.50 -360.26 -427.11 -500.87
D. Wetlands 24.10 12.16 35.28 26.69 36.73 26.87 56.53
E. Settlements 318.74 294.74 289.41 306.68 186.27 150.35 194.87
G. Harvested wood products -1680.47 -827.19 -1270.88 -1433.82 -1620.46 -477.68 -1946.26
5. Waste 3319.42 3671.07 3979.80 4362.37 4922.25 5512.08 5702.11
A. Solid waste disposal 2007.82 2440.80 2830.43 3072.49 3468.89 3582.05 3724.92
B. Biological treatment of solid waste NE,|IE NE,|IE NE,IE 62.64 218.67 749.71 803.80
C. Incineration and open burning of waste 20.43 59.97 51.22 107.20 120.24 106.36 106.65
D. Waste watettreatment and discharge 1291.18 1170.29 1098.15 1120.05 1114.44 1073.95 1066.74
Memo items:

International bunkers 674.58 583.49 498.01 977.37 961.51 904.39 812.36
Aviation 674.58 583.49 498.01 977.37 961.51 904.39 812.36
CQ emissions from biomass 6445.39 5788.68 6658.55 8758.22 12491.35 16540.59 19771.00
Longterm storage of C in waste disposal sites ~ 15558.30 19691.70 24677.97 30258.81 36422.71 41699.66 49906.96
Indirect N,O 961.78 490.59 386.29 377.06 317.51 249.03 206.32
Indirect CQ 1926.85 1534.59 1250.15 1128.25 987.98 815.85 627.11
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Energy (IPCC Category 1

The trend for GHG emissions from

1 Energy category shows decreasing
trend of emissions. They strongl ©9
decreased from 1990 to 1994 and the
fluctuated by 2002. After 2002 they —
stayed relatively stable by 2007. In th
period 2002 ¢ 2007 emissions kept
around 120 000 ktCQeq. Totl
decrease between 1990 and 2020s 20
45.6%. Between 2017 to 2@2missions

from category IEnergy rapidly
decreased byl1.5%. 0

[Mt CO2 eq
I
o

From the total87907.24kt CQeq. in

202 97% comes from 1.Auel

Combustion, the rest are 1MBugitive

Emissions from Fuels (mainly Sdtigels). 1.B-ugitive Emissions from Fuedsthe largest source fdZH,
which represented®7% of allCH emissions in 202

Fig.2-5 Trends in Energy by categories 192022 (MtCQ eq.)

CQ emissions from fossil fuels combustion (category En&rgy are the main source in Czech Repuibli
inventory with a share d7% in total emissions from Energy secto© emissions from categoryBnergy
contributesfor 74% to total GHG emissiornSH for 3% and\.Ofor 0.5% in 202 (excl. LULUCF).

Industrial Processes and Product Use (IPCC Category 2)

GHG emissions from the I&dustrial
Processes and Product Useategory
fluctuated with decreasing trend during
the whole period 1990 to 202 In early

h n Q dssidBsydecrased rather rapidly. §
They reached decade minimum in 19¢ & 5
and snce then they have fluctuatedBy ©
the end of nineties they reached their =
decade minimundue toglobal economic 25
recession Between 1990 and 2@2
emissiongrom this category decreased b
12.09%. In 202 emissions amounted for ’ 2A 2B 2C 2D 2E 2F 2G
15045.20kt CQ eq.

7.5

. . . . Fig.2-6 Trends inlPPU by categories 1999022 (MtCQ eq.)
The main categories in the I@dustrial

Processes and Product Usategory are 2.®letal Industry(40%) 2.FProduct Uses as OB8bstitutes
(23%), 2.AMineral Industry(22%) and 2.EChemical Industr{14%)of the sectoral emissions in 2D2Fig.
2-6).

The most important GHG of thel2dustrial Processes and Product Wsgegory wasCQ with 74% of
sectoral emissions, followed bygases (3%).
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Agriculture (IPCC Category 3)

GHG emissions from the categor
3 Agriculturedecreased relatively steadily
over the period from 1990 to 2003 ant
then fluctuated. In 2010 emission:
reached minimumlevel which is 53%
below the base year level.

$4
[a]
S
=3
Agriculture amounted to 2
8422.28ktCQeq. in 2022 which
corresponds to 7% of national total
emissions (excl. indirect emissions, ex 0 3A 2B 3D 3G 3H
LULUCF). The most important su

category 3A Enteric FermentatiorfN,O

emissionsgontributed by44% to sectoral fig 27 Trends inAgriculture by categories 1992022 (MtCQ eq.)
total in 2022 followed by the 3.D

Agricultural Soil§CH emissions, 4%).

3 Agricultureis the largest source faN,O and second largest source f@H emissions 7% of total
emissions ofN\.O and 324 of total emissions d@H, excl. LULUCF). However it's emission trend steadily
decreases over the whole observed period.

Land Use, Lantlse Change and Forestry (IPCC Category 4)

GHG removals from theldand Use, Land
Use Change and Forestcategory vary

through the whole time series with 10

maximumof-10687.22 kt CQ eq. in 093

and minimum in 2017 (449883 kt & °
(]

CQeq). o
S N ey
O

Emissions and removals amounted 1 £

3378.06 kt CQeq. in 202, which -5
corresponds to 3% of total national
emissions. 10

LULUCF category i® longer asink for
CQ. Starting with 2015 the removals
decreaed and resulted in emissions sinc
2019. The situation is causedy the
extreme droughtinduced accelerating
bark-beetle outbreak calamity
experienced in the Czech forestry in th
recent years (since 2015).

[Mt CO2 eq]]

Fig.2-8 Trends in LULUCH Iseparate source and sink categories 19
2022 (Mt CQeq.)
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Waste (IPCC Category 5)

GHG emissions from category\Waste
substantially increaseduring the whole
period. In 202 emissions amounted for 3
570211 kt CQ eq., which is72% above
the base year level. The increase ¢
emissions is mainly due to highe
emissions ofCH from 5.ASolid Waste
Disposal and due higher emissioniB
Biological treatment of solid wast&.he
share of category 5 Wastén total
emissions was 5% in 22 0

[Mt CO2 eq.]
N

5A 5B 5.C 5D

The main source is solid 53&lid Waste

Disposal, which accounted for5% of Fig.2-9 Trends inwasteby categsies 19962022 (MtCQ eq.)

sectoral emissions in 2@2 followed by

5.D Wastewater Treatment and Discharg&9%) ands.B Biological treatment of solid wagte4%) Trends
of the separate sulzategoriesn Waste sector can be observed on Fi§. 2

94% of all emissions from Waste category &id emissionsCQ contributes by 2% antl.O by 4%.

2.2.3 Description and interpretation of emission trends of indirect greenhouse gases and
SG

Description of trends oémissions of indirect greenhouse gases is provided in Chapter 9.
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3 Energy (CRF Sector 1)

3.1 Overview of sector

The energy sector in the Czech Republic is driven by the combustion of fossil fuels in stationary and mobile
sources; howeverfugitive emissions aralso important source of emissions. The two main categories are
1.A Fuel Combustion and 1.B Fugitive Emissions from Fuels.

Activity data are based on the energy balance of the Czech Republic prepared by the Czech Statistical Office
(CzS0). Data from tlemergy balance form the basic framework for processing greenhouse gas emissions
from combustion in stationary and mobile sources. Greenhouse gas emissions from stationary sources are
calculated from the activity data and the emission factors.

Processing fothe activity data is based on the total energy balance of the Czech Republic. The energy
balance is prepared by CzSO, and is divided into issues for Solid Fuels, Liquid Fuels, Natural Gas, renewable
energy sources and production of heat and electricargy. Information on the energy balance forms the

basis for preparing a database of activity data in the Reference and Sectoral Approaches. The Reference
Approach is based on data from the source part of the energy balance; the Sectoral Approach involves
processing of data on fuel consumption in a structure corresponding to the requirements of the IPCC
categorization.

Default emission factors from the IPCC methodology have been for key categories gradually substituted
by country specific emission factors.

Inventories ofCQ, CH and N,O emissions from subsector 1.A.3 Transport are performed using the CDV
model for mobile sources. This model is fully harmonised with activity data from the official CzSO Energy
balance mentioned above.

Fugitive emissions in sr 1.B are determined by calculation from activity data and couspmycific or
default emission factors. The activity data are obtained first of all from the official CzSO energy balance.
The sector statistics and annual targeted surveys are used itiadpmses, when data missing or are
insufficient.

3.1.1 Key categories in sector 1 Energy

Combustion processes included in category 1.A make a decisive contribution to total emissions of
greenhouse gases. All £@H and NO emissions are derived from the couadbtion of fossil respectively
biofuels and other fuels in stationary and mobile sources.

On the whole, 17 key sources have been identified in sector 1, the most important of which are the first 4
given Tab 4. This group of sources contributes 59% to ktgt@enhouse gas emissions (without LULUCF).

It is apparent from the table that the first four categories are of fundamental importance for the level of
greenhouse gas emissions in the Czech Republic and, of these, the combustion of Solid Fuelesa@nstitut
decisive source. This consists primarily in the combustion of Solid Fuels for the production of electricity
and supply of heat. Another important category consists in the combustion of Liquid Fuels in the transport
sector and the combustion of Natur@as has approximately the same importance. This corresponds
mostly to the direct production of heat for buildings in the private and public sector and for households.
Consequently, increased attention is paid to it.
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The results of the inventory, includinibe activity data, are submitted in the standard CRF format. For
RANBOG 3INBSYyK2dzaS Il aSasxs GKS O2yadzyLliAzy 2F FdzSt a
for stationary sources, the fuel consumption is given in the CRF format in aggtastyateture, i.e. as Solid,

Liguid and Gaseous Fuels according to IPCC definition. All the CRF Tables in sector 1.A were appropriately
completed for the entire required time interval of 1990 to 2022.

In 1.BFugitive Emissions from Fuels category, espgclaB.1.a8Coal Mining and Handling was evaluated
as a key categorny éb.3-1). Category 1.B.2.b was also identified as a key category by the latestasaess

Tab.3-1 Overview of key categories in 1 Energy (2022)

1.A.1 Energy industriesSolid Fuels CQ LA, TA LA, TA Yes Yes Yes Yes 32.26 33.19
1.A.3.b Road Transportation CQ LA, TA LA, TA Yes Yes Yes Yes 15.71 16.16
1.A.4 Other SectorsGaseous Fuels CQo LA, TA LA, TA Yes Yes Yes Yes 5.11 5.26
1.A.2 Manufacturing Industries anc CQ LA, TA LA Yes Yes Yes Yes 4.30 4.42
Construction- Gaseous Fuels

1.A.2 Manufacturing Industries anc CQ LA, TA LA, TA Yes Yes Yes Yes 4.10 4.22
Construction- Solid Fuels

1.A.4 Other SectorsSolid Fuels CcQ LA, TA LA, TA Yes Yes Yes Yes 2.62 2.70
1.A.1 Energy industriesGaseous Fuels CQ LA, TA Yes Yes 249 256
1.B.1.a Coal Mining and Handling ChH LA, TA LA, TA Yes Yes Yes Yes 1.53 1.58
1.A.4 Other SectorsLiquid Fuels CcQ LA, TA Yes Yes 1.02 1.05
1.A.4 Other SectorsBiomass Ch LA, TA LA, TA Yes Yes Yes Yes 0.64 0.66
1.A.2 Manufacturing Industries anc CQ LA, TA TA Yes Yes Yes 0.45 0.47
Construction- Liquid Fuels

1.A.2 Manufacturing Industries anc CQ LA, TA LA TA Yes Yes Yes Yes 0.45 0.46
Construction- Other Fossil Fuels

1.B.2.b Fugitive Emissions from Fuels CH LA, TA Yes Yes 0.40 0.41
Oil and Natural GasNatural Gas

1.A.1 Energy industriesLiquid Fuels  CQ TA Yes Yes 0.36 0.37
1.A.4 Other SectorsSolid Fuels ChH TA LA, TA Yes Yes Yes Yes 0.23 0.23
1.A.3.b Road Transportation N.O LA, TA Yes Yes 0.14 0.15
1.A.1 Energy industriesSolid Fuels N.O LA Yes 0.13 0.13

KC: key category
1 including LULUCF
2excluding LULUCF
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3.1.2 Emissions Trends

CQ emissions from the 1.A sector decreadegd43% from X6 Mt CQ in 1990 to84 Mt CQ in 2022.
FurthermoreCQ emissions from the 1.B sector decreass®0% from458 kt in 1990 tod4 kt in 202, as
well asCH emissions from 1.B sectors decreased8g96 from 48 kt in 1990 to86 kt in 202. Fig.3-1
indicates overall trend iI€Q and CH emissions in the whole time series for both sectdfsrthermore
Fig.3-1 provides data for trends in 1 Energy for each gas reported in sector.
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Fig.3-1 Trend total CQ(Sectoral Approach) in 1.A and trend of €&hd CHfrom 1.B sector in period 199 2022

Tab.3-2 Emissions of greenhouse gases and their trend from 1§2022 from IPCC Category 1 Energy

~ cok] CHK]  NOK|
1990 147 099 552.81 2.36
1991 135613 509.56 2.20
1992 132 067 467.33 2.16
1993 127 484 476.49 2.12
1994 118 935 448.35 2.09
1995 118 523 438.73 2.12
1996 121 234 441.35 2.21
1997 116 383 426.49 2.18
1998 111129 401.14 2.15
1999 104 682 362.07 2.17
2000 113 903 3290.18 2.34
2001 114 655 303.11 2.00
2002 111 694 292.04 1.99
2003 114 333 287.99 2.06
2004 114 299 277.24 2.09
2005 113 050 294.43 2.07
2006 112 884 303.89 2.08
2007 114 195 285.32 2.15
2008 109 091 281.41 2.09
2009 103 746 254.40 1.98
2010 105 460 258.10 1.99
2011 103 005 256.67 2.01
2012 99 424 248.55 1.99
2013 94 926 215.38 1.97
2014 91 949 213.66 2.00
2015 93 079 208.55 2.03
2016 94 754 192.31 2.08
2017 95 842 180.88 2.11
2018 93 948 171.13 2.10
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~ cok] CHK]  NOK]

2019 89 329 157.32 2.07

2020 80 676 131.63 1.98

2021 84 380 134.32 2.11

2022 83 783 127.63 2.11

Trend 1990/2022  -43% T7% 11%

3.1.2.1 Emission trends by subcategories

The individual subsectors have different contributions to trends in emisdtogs$-2 illustrates the trends

in emissions on the example GfQ emissions and the share @Q emissionsin different subsectors
in 2022

The greatest increase in emissions was recorded in subsector 1.A.3 Transport between 1990 and 2007,
when emissionéncreased by 16%. In absolute values, this corresponded to an increase from TOlg

in 1990 to 18 Tg in 2007. A slight decrease has been apparent since 2008, etthidern2014 and 28

is apparent slight increase by 2.3. Fgr the last year 2022 ocauslight increase again. Emissidresn
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Fig. 3-2 Shae and development ofCQ emissions from 199Q; 2022 in individual subsectors; share oiCQ
emissionsn individual subsectors in 202[kt]

subsector 1.A.1 Energy Industries are almost constant with slight fluctuations over the entire period;
the greatest reduction occurred in subsectors 1.A.2 and 1.A.4 #drand 2 TgCQ in 1990 to 11 and
11 Tg CQin 2022, respectively.

Fig.3-3 demonstrate that the fugitive emissions from Solid fuels also indicate substantial decrease in the
whole timeseries, i.e91% forCQ emission and5% forCH emissions. Fugitiv€H emissions from Oil

and Natural Gas also indicate decreaseSd¥ in the time series. Fugiti@Q emissions from Oil and
Natural Gas indicates increase, however, these emissions are of minor importance iwhtie
submission.
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Fig.3-3 CQ and CH trend from the sector Fugitive Emissions from Solid Fuels and from the sector Fugitive Emissions from Oil

and Natural Gas

The trends for different subcategories are also presentetiain.3-3.

Tab.3-3 Total GHG emissions in [RQ equivalent] from 1990¢ 2022 by subcategories of Energy

1990 163204 149369 56830 47105 11249 33990 194 13835 12638 1198
1991 150465 137727 55452 39853 10190 32076 156 12738 11708 1030
1992 145725 133971 54626 43890 10613 24642 201 11753 10800 953
1993 141388 129297 54297 36746 10174 27891 188 12091 11157 934
1994 132044 120637 54818 29181 11093 25331 214 11407 10488 919
1995 131369 120105 61735 24465 10410 23279 217 11265 10337 927
1996 134178 122888 66489 24250 10636 21303 211 11290 10288 1002
1997 128902 117916 62782 24057 10616 20263 198 10986 9990 996
1998 122930 112429 60652 21702 12004 17899 172 10501 9451 1050
1999 115394 105893 58200 18504 12124 16900 166 9501 8471 1029
2000 123740 115192 62035 23422 12238 17318 179 8548 7570 979
2001 123673 115863 64217 20876 13021 17589 160 7810 6886 924
2002 120399 112867 62770 19995 13486 16379 237 7532 6556 976
2003 122944 115551 62422 19934 15367 17587 240 7393 6482 911
2004 122615 115528 62541 19567 16077 17076 268 708 6237 850
2005 121842 114217 63138 18843 17363 14605 267 7625 6624 1001
2006 121943 114059 62588 18542 17658 15018 254 7884 6880 1004
2007 122754 115403 66235 16657 18607 13564 339 7351 6351 1000
2008 117524 110288 61506 16072 18470 13871 368 7236 6317 919
2009 111393 105006 57437 15780 17796 13638 356 6387 5419 967
2010 113213 106777 62176 12112 16790 15378 322 6436 5436 1000
2011 110723 104335 61893 11144 16617 14303 378 6388 5454 935
2012 106912 100774 59023 10799 16329 14314 309 6138 5377 761
2013 101479 96370 55200 10258 16201 14407 303 5110 4400 710
2014 98462 93360 53768 9731 16716 12834 312 5102 4396 707
2015 99457 94524 53666 9870 17463 13152 372 4933 4247 686
2016 100690 96249 54432 9610 18130 13679 398 4441 3758 683
2017 101466 97412 53648 10470 18634 14206 454 4054 3369 685
2018 99297 95527 52934 10222 18826 13229 315 3771 3090 680
2019 94284 90922 49176 9780 19000 12670 297 3362 2693 669
2020 84887 82274 41592 10266 17703 12398 315 2613 1929 684
2021 88700 86100 41006 12972 18912 12843 366 2600 1918 682
2022 87917 85473 42770 11318 19400 11716 269 2444 1927 517
Total Trend  -46% -43% -25% -76% 2% -66% 38% -82% -85% -57%
1990- 2022
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3.2 Fuel combustion activities (CRF 1.A)

3.2.1 Comparison of the sectoral approach with the reference approach

In addition to the Sectoral approach (SA), used commonly for determination of greenhouse gas emissions
from sector 1.A, the IPCC methodology requires also to perform a Referepoeadp (RA), whose main
objective is to control the estimation of tHeQ emissions in the Sectoral approach. The calculation does
not require a lot of input activity data, since the reference approach requires only the basic values included
in the sourcesection of the national energy balance (primary sources) and some additional information. It
provides information only on totaQ emissions without any further division into consumer sectors.

From 2015 submission onward, it is required to use the Ret@refypproach in line with IPCC 2006
Guidelines (IPCC, 2006). Main difference between the new reference approach in contrast with the old
2ySY dzaSR dzyGAf y26 oLt/ / MPPTHSNXAZGENBRAQE NS R |
carbon), used for@ne nonenergy fuels, now a new, broader conceptis usédS E Of dzZRSR O Nb 2y
includes not only the stored carbon, but also carbon used and emittéaim other sectors, not only in

1.A (most often in sector 2 IPPU). This means that from thedatabn, calculated on the base of apparent
R2YSaidAO O2yadzYLIiaAzy o! LI NByld O2yadzYLliazyx /0
case of carbon contained in fossil fuels used: (i) as raw materials for further treatment in the industry
(feedgocks), (i) as reductants dn(iii) as norenergy products.Overview of materials, containing
4SEOf dZRSR O Rdb.34/ ¢ Aa 3IABSYy Ay

Tab.3-4 Products used as feedstocks, reductants, and for remergy products (IPCC, 2006)

Feedstocks Naphtha
LPG (propane butane)
Oils used as feedstocks
Refinery gas
Natural gas
Ethane

Reductants Metallurgical cokeand petroleum coke
Coal and coal tar/pitch
Natural gas

Non-energy products Bitumen
Lubricants
Paraffin waxes
White spirit

For fuels, which are used in other sectors, than Energy sedi@ (i.e. norenergy fuels: for example coke
or naphtha),it is necessary to know, what quantity of certain material is used outside 1.A (e.g. like
feedstock or reductant).

Ly (KS /180K yIGA2yIlt AySSyi(iz2NE 6208 YSYdAzySR ¢
the following substances:

1 Naphtha

1 Bitumen

1 Paraffin waxes

9 Oils, used for production of hydrogen by partial oxidation (further for ammonia)
1 White spirit

InTab.3-5andTab.3-6 are reported values, set by the reference approach for the years 1990, 2006,
2005, 2010, 2015, 2016, 2017, 2018, 20, 2021 and 2022nd a comparison between the reference
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and sectoral approach for the same yearsTab.3-7 is summaized comparison for all time period. In
majority of cases relative differences are less than 2%.

Tab.3-5 Activity data in energy unit§TJ, used in reference and sectoral approach for basic groups of féssis

1990 Liquid Fuels 358.54 71.77 286.78 296.23 -3.19
Solid Fuels 1315.08 86.73 1228.36 1179.22 4.17
Gaseous Fuels 219.91 219.91 205.43 7.05
Other Fuels 0.26 0.26 0.26 0.00
Total 1893.79 158.49 1735.30 1681.14 3.22
1995 Liquid Fuels 321.28 96.96 224.31 232.82 -3.66
Solid Fuels 937.64 71.03 904.15 866.61 4.33
Gaseous Fuels 274.74 274.74 260.80 5.35
Other Fuels 0.65 0.65 0.68 -4.15
Total 1534.31 167.99 1403.86 1360.91 3.16
2000 Liquid Fuels 312.99 87.58 225.41 240.01 -6.08
Solid Fuels 901.78 66.29 835.48 822.67 1.56
Gaseous Fuels 314.52 314.52 305.05 3.10
Other Fuels 1.28 1.28 1.39 -7.93
Total 1530.56 153.87 1 376.69 1369.12 0.55
2005 Liquid Fuels 387.91 111.37 276.54 292.26 -5.38
Solid Fuels 847.06 75.47 771.58 762.94 -1.12
Gaseous Fuels 323.04 323.04 318.87 -1.29
Other Fuels 5.69 5.69 5.69 0.08
Total 1563.70 186.84 1 376.86 1379.76 -0.21
2010 Liquid Fuels 370.18 99.60 270.58 277.43 -2.47
Solid Fuels 780.54 71.50 709.05 703.19 0.83
Gaseous Fuels 338.55 3.80 334.75 309.77 8.06
Other Fuels 5.89 5.89 6.20 -4.96
Total 1495.16 174.90 1 320.26 1296.59 1.83
2015 Liquid Fuels 354.66 81.87 272.78 278.53 -2.06
Solid Fuels 682.81 73.80 607.45 595.94 1.93
Gaseous Fuels 272.03 4.02 268.01 263.19 1.83
Other Fuels 8.14 8.14 8.56 -4.84
Total 1317.64 159.69 1 156.39 1146.22 0.89
2016 Liquid Fuels 330.88 52.81 278.08 278.44 -0.13
Solid Fuels 685.73 77.19 607.46 598.68 1.47
Gaseous Fuels 294.46 421 290.25 285.64 1.61
Other Fuels 9.32 9.32 9.77 -4.60
Total 1320.39 134.20 1185.11 1172.54 1.07
2017 Liquid Fuels 381.63 102.24 279.40 286.76 -2.57
Solid Fuels 657.82 67.92 588.64 600.01 -1.90
Gaseous Fuels 302.19 3.72 298.46 294.59 1.31
Other Fuels 9.17 9.17 9.62 -4.70
Total 1350.81 173.88 1175.67 1190.99 -1.29
2018 Liquid Fuels 388.22 103.21 285.01 288.33 -1.15
Solid Fuels 656.34 71.45 584.28 587.85 -0.61
Gaseous Fuels 302.19 3.74 298.45 278.81 7.04
Other Fuels 10.14 10.14 10.58 -4.15
Total 1 356.89 178.40 1177.89 1165.57 1.06
2019 Liquid Fuels 390.69 104.02 286.66 290.00 -1.15
Solid Fuels 592.79 66.07 526.18 529.83 -0.69
Gaseous Fuels 300.38 4.08 296.30 292.60 1.26
Other Fuels 10.64 10.64 11.12 -4.26
Total 1294.49 174.18 1119.78 1123.55 -0.33
2020 Liquid Fuels 354.36 83.99 270.37 272.58 -0.81
Solid Fuels 511.35 63.57 447.24 452.69 -1.20
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Gaseous Fuels 305.33 4.00 301.34 298.26 1.03
Other Fuels 10.01 10.01 10.55 -5.16
Total 1181.06 151.55 1 028.96 1034.07 -0.49
2021 Liquid Fuels 388.72 100.07 288.65 292.97 -1.48
Solid Fuels 536.05 71.09 464.95 465.84 -0.19
Gaseous Fuels 327.17 3.45 323.72 320.43 1.03
Other Fuels 9.62 9.62 10.13 -5.04
Total 1261.56 174.62 1 086.95 1 089.37 -0.22
2022 Liquid Fuels 395.32 98.36 288.65 298.24 -3.22
Solid Fuels 561.03 62.79 464.95 486.97 -4.52
Gaseous Fuels 266.25 2.49 323.72 260.68 24.18
Other Fuels 9.38 9.62 9.84 -2.19
Total 1231.99 163.64 1 086.95 1055.73 2.96

Tab.3-6 Results forCQ emissions (kt) according to reference approach and comparison with sectoral approach

1990 Liquid Fuels 26 349.44 5392.00 20957.44 22 055.35 -4.98
Solid Fuels 126 345.82 9 280.00 117 065.82 113 360.35 3.27
Gaseous Fuels 11 990.12 0.00 11 990.12 11 200.98 7.05
Other Fuels 24.04 24.04 24.04 0.00
Total 164 709.42 14 672.00 150 037.42 146 640.74 2.32
1995 Liquid Fuels 23 431.20 7 197.00 16 234.20 17 162.76 -5.41
Solid Fuels 89 857.58 7 600.00 82 257.58 86 592.46 -5.01
Gaseous Fuels 15 110.05 0.00 15 110.05 14 343.44 5.34
Other Fuels 59.83 59.83 61.98 -3.48
Total 128 458.67 14 797.00 113661.67 118 160.65 -3.81
2000 Liquid Fuels 22 778.76 6 481.00 16 297.76 17 570.35 -7.24
Solid Fuels 86 604.97 7 093.00 79 511.97 79 108.45 0.51
Gaseous Fuels 17 297.33 0.00 17 297.33 16 776.79 3.10
Other Fuels 117.00 117.00 125.38 -6.68
Total 126 798.05 13 574.00 113 224.05 113 580.97 -0.31
2005 Liquid Fuels 40 144.58 20 072.29 20 072.29 21518.14 -6.72
Solid Fuels 146 735.88 73 367.94 73 367.94 73 181.95 0.25
Gaseous Fuels 35529.19 17 764.59 17 764.59 17 535.52 1.31
Other Fuels 500.73 500.73 501.09 -0.07
Total 222 910.37 111 204.82 111 705.55 112 736.70 -0.91
2010 Liquid Fuels 27 101.06 7 394.00 19 707.06 19 977.92 -1.36
Solid Fuels 74 538.80 7 296.00 67 242.80 67 549.56 -0.45
Gaseous Fuels 18 717.09 210.00 18 507.09 17 126.77 8.06
Other Fuels 512.00 512.00 535.46 -4.38
Total 222 910.37 111 204.82 111 705.55 112 736.70 -0.91
2015 Liquid Fuels 26 058.09 6 134.00 19 924.09 20 033.59 -0.55
Solid Fuels 65 174.64 7 471.00 57 703.64 57 527.58 0.31
Gaseous-uels 15 075.90 223.00 14 852.90 14 586.54 1.83
Other Fuels 702.53 702.53 734.51 -4.35
Total 107 011.17 13 828.00 93 183.17 92 882.23 0.32
2016 Liquid Fuels 24 265.15 3980.15 20 285.00 20 092.80 0.96
Solid Fuels 65 417.75 7 825.99 57 591.76 57 804.30 -0.37
Gaseous Fuels 16 342.55 233.15 16 109.40 15 854.22 1.61
Other Fuels 804.19 804.19 838.58 -4.10
Total 106 829.64 12 039.29 94 790.34 94 589.90 0.21
2017 Liquid Fuels 27 932.59 7 526.16 20 406.43 20 647.41 -1.17
Solid Fuels 62882.14 6 928.51 55 953.64 57 900.85 -3.36
Gaseous Fuels 16 759.76 206.53 16 553.24 16 339.36 1.31
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Other Fuels 788.64 788.64 823.25 -4.20
Total 108 363.15 14 661.19 93 701.95 95 710.86 -2.10
2018 Liquid Fuels 28 436.53 7 642.59 20 793.94 20753.71 0.19
Solid Fuels 62 808.15 7 247.67 55 560.48 56 713.25 -2.03
Gaseous Fuels 16 759.72 207.40 16 552.32 15 464.26 7.04
Other Fuels 875.37 875.37 909.00 -3.70
Total 108 879.77 15 097.66 93782.11 93 840.22 -0.06
2019 Liquid Fuels 28642.51 7 681.46 20 961.05 20 849.96 0.53
Solid Fuels 56 799.93 6 670.68 50 129.25 51 235.08 -2.16
Gaseous Fuels 16 650.18 226.18 16 423.99 16 220.46 1.25
Other Fuels 903.68 903.68 939.92 -3.86
Total 102 996.30 14 578.33 88 417.97 89 245.42 -0.93
2020 Liquid Fuels 25 990.24 6 240.13 19 750.10 19 605.39 0.74
Solid Fuels 48 912.60 6 467.61 42 444,99 43 590.54 -2.63
Gaseous Fuels 16 930.38 221.52 16 708.87 16 539.26 1.03
Other Fuels 845.80 845.80 887.43 -4.69
Total 92 679.02 12929.26 79 749.76 80 622.62 -1.08
2021 Liquid Fuels 28 573.69 7 413.99 21 159.70 21 035.50 0.59
Solid Fuels 51 096.23 7 175.98 43 920.25 44 644.34 -1.62
Gaseous Fuels 18 137.63 191.45 17 946.18 17 765.23 1.02
Other Fuels 841.23 841.23 880.24 -4.43
Total 98 648.78 14 781.42 83 867.35 84 325.32 -0.54
2022 Liquid Fuels 28 964.89 7 267.80 21 697.09 21 426.18 1.26
Solid Fuels 53 580.84 6 337.36 47 243.47 46 942.75 0.64
Gaseous Fuels 14 850.32 139.01 14 711.31 14 529.80 1.25
Other Fuels 804.60 804.60 839.90 -4.20
Total 98 200.64 13 744.17 84 456.47 83 738.64 0.86

Tab.3-7 Apparent consumption in energy units (PJ) used in reference and sectoral approach for all fossil fuels and corresponding
results forCQ emissions (kt)

1990 1893.79 158.49 1735.30 1681.14 3.22 164709 14672 150 037 146 641 2.32
1991 170258 114.01 1588.57 1553.39 227 148049 10766 137283 135215 1.53
1992 1640.02 120.19 1519.83 1540.14 -1.32 140211 11327 128884 131670 -2.12
1993 1579.18 108.30 1470.88 1493.01 -1.48 134585 10250 124335 127106 -2.18
1994 1511.02 130.62 1 380.40 139497 -1.04 127864 12125 115739 118 567  -2.39
1995 153431 167.99 1 366.32 1398.46 -2.30 128459 14797 113662 118161 -3.81
1996 1576.75 174.02 1402.74 144853 -3.16 130456 15311 115145 120885 -4.75
1997 159193 171.18 1420.75 1396.81 1.71 132368 15251 117 117 116027 0.94
1998 1542.54 167.22 1375.32 1348.16 2.01 127082 14935 112 147 110789 1.23
1999 1424.49 149.05 1275.43 1281.17 -0.45 115474 12876 102598 104368 -1.70
2000 1530.56 153.87 1 376.69 1369.12 055 126798 13574 113224 113581 -0.31
2001 1555.74 151.23 1404.50 1 389.09 1.11 127887 13262 114625 114 324 0.26
2002 1537.36 158.85 1378.51 1356.21 1.64 126239 14023 112215 111 360 0.77
2003 1558.48 167.48 1391.01 1389.49 0.11 128122 14871 113251 114010 -0.67
2004 1527.10 195.67 1331.43 1394.02 -449 124541 17064 107 477 113984 -5.71
2005 1563.70 186.84 1 376.86 1379.76 -0.21 127737 16032 111706 112737 -0.91
2006 1591.18 196.82 1394.37 1378.93 1.12 130360 17090 113270 112548 0.64
2007 1591.56 187.37 1404.19 1387.61 1.19 131364 16424 114939 113892 0.92
2008 1530.32 192.37 1337.95 1333.70 0.32 125143 16524 108619 108792 -0.16
2009 1406.91 158.87 1 248.05 1265.41 -1.37 114661 13513 101 147 103487 -2.26
2010 1495.16 174.90 1320.26 1296.59 1.83 120868 14899 105969 105 190 0.74
2011 1416.33 167.37 1 248.95 125484 -0.47 115981 14342 101639 102739 -1.07
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kot
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2012 1364.62 170.23 1194.39 121490 -1.69 111079 14512 96 567 99 154 -2.61
2013 1356.64 167.65 1188.99 1169.06 1.70 110248 14393 95 855 94 721 1.20
2014 1291.21 179.77 1111.44 1127.78 -1.45 104929 15384 89 545 91 741 -2.39
2015 1316.08 159.69 1156.39 1146.22 0.89 107085 13902 93 183 92 882 0.32
2016 1319.32 134.20 1185.11 117254 1.07 106838 12048 94 790 94 590 0.21
2017 1349.56 173.88 1175.67 1190.99 -1.29 108362 14660 93 702 95 711 -2.10
2018 1356.29 178.40 1177.89 1165.57 1.06 108879 15097 93 782 93 840 -0.06
2019 1293.96 174.18 1119.78 112355 -0.33 102996 14578 88418 89 245 -0.93
2020 1180.51 151.55 1 028.96 1034.07 -049 92679 12929 79 750 80 623 -1.08
2021 1261.56 174.62 1 086.95 1089.37 -0.22 98649 14781 83 867 84 325 -0.54
2022 1231.99 163.64 1 068.35 1 055.73 1.20 98201 13744 84 456 83 739 0.86

In years 1990, 1992, 1993, 1994, 1995, 1996, 2004, 2009, 2012, 2014 and 2017 is difference between
referece and sectoral approach higher than 2%. These differences are mainly caused by statistical
differences (SD), how demonstrafab.3-8. For some years, the ratio between RA and SA did not decrease
under 2% even though SD was substracted. This effect can be caused by stock changes which have not
been propely reported into CzSO. This assumption is based on the fact that difference between RA and
SA for the surrounding years is very low.

Tab.3-8 Explanation of high differece between reference and sectoral approach

1990 2.32 63 291.46 3.64 -1.32
1992 -2.12 12 102.63 0.75 -2.87
1993 -2.18 -7 623.93 -0.49 -1.69
1994 -2.39 -15 358.56 -1.05 -1.33
1995 -3.81 -9 473.82 -0.65 -3.15
1996 -4.75 -6 487.39 -0.43 -4.32
2004 -5.71 -14 378.42 -0.98 -4.73
2009 -2.26 -13 980.44 -1.02 -1.24
2012 -2.61 -3 620.18 -0.27 -2.34
2014 -2.39 6373.25 0.49 -2.89
2017 -2.10 -3 217.46 -0.24 -1.86

3.2.2 International bunker fuels

In the Czech Republic, this corresponds only to the storage of Kerosene Jet Fuel for international air
transport since the Czech Republic does not have an ocean fleet.

Basicactivity data are available in the CzSO energy balance (Cz3g), Pab.3-9 gives the amount
of stored Kerosene Jet Fuel.

Tab.3-9 Kerosene Jet Fuel in international bunkers

5823 7257 7820 5603 5217 4902 5633 6665 6762 6976 8432 12070

14 895 14 246 13120 12990 12 297 11864 12 254 12 341 13 250 14 852 17 147 17 537

[Tdlyear] 7344 6040 6996

[TJlyear] 13182 14073 14 462

[TJ/year] 4763 6408 11085
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3.2.3 Feedstocks and non-energy use of fuels

The nethodology (IPCC, 2006) clearly sets the borders between the sectors Energy and Industrial
Processes and Product Use (IPPU). Compared to the previous methodology version (IPCC, 1997), emissions
from nonenergy use of fuels is reported mainly in sectgriPPU. To prevent doublmunting or omission

of resources it is necessary to carefully carry out a completeness ch€¢k efissions in the sectors 1.A
(Energy combustion) and 2, IPPU, for those kinds of fuels that are used for both energy aneenergy

purposes.

Nonenergy fuels are divided into three categories:

5) Raw materials for the chemical industry (FeedstockEhese fossil fuels are used in particular in
the production of organic compounds and to a lesser extent in the production of inorganic
chemicals (e.g. ammonia) and their derivatives. For organic substances normally part of the carbon
contained in the feedstock remains largely stored in these products. Typical examples of raw
materials are the feedstocks for petrochemical industry (naphthajural gas, or different types
of oils (e.g. the production of hydrogen for the subsequent production of ammonia by partial
oxidation).

6) Reductants Carbon is used as a reductant in metallurgy and inorganic technologies. Unlike the
previous case, here vam using fossil fuel as a reductant only a very small amount of carbon
remains long fixed in the products and the larger part of the carbon is being oxidized during the
reduction process. A typical example of a reductant is metallurgical coke.

7) Non-energy poducts. Nortenergy products are materials, derived from fuels in refineries or coke
plants, which unlike the previous two cases, are used directly for its conventional physical
properties, specifically it is about lubricants (lubricating oils and petwait diluents and
solvents, bitumen (for covering roads and roofs) and paraffin. In category IPPU emissiiis of
and other GHG occur only to a limited extent (e.g. during the oxidation of lubricants and paraffin).
Substantial emissions occur during theicovery and during disposal by incineration (in the sector
and in Waste).

Emissions from feedstocks in chemical industry are reported in subsector 2.B, from reductants primarily
in subsector 2.C and from neemergy products, used mainly for other purpssdhan incineration
(e.g.lubricating oils) in subsector 2.D.

The energy balance of the Czech Republic in accordance with the Regulation No 1099/2008 of the
European Parliament and of the Council on energy statistics distinguishes various types of tiueils i

use for energy and neanergy purposes. Below are listed the different kinds of fuels with a high
proportion of nonenergy use in the Czech Republic

Some types of liquid fuels are designed mainly for-anargy use. This is primarily naphtha, vahnich

CzSO indicates, since 2001, that virtually the entire amount is consumed f@mneogy purposes by the
chemical industry, mainly as petrochemicals (2.B). Less significant is thenaagyy use of LPG. Since
Naphtha is major feedstock, the emissioarh sector 2.B.8 Petrochemical and Carbon Black Production is
reported in the CRF Table 1.A(d) as arising from this feedstock. Following the recommendation of the 2019
review the emissions from neenergy use od fuels from LPG and Gas/Diesel are reportie iCRF 1AD

as well. There is apparent decrease of Ethylene production in 2016 after the accident in 2015 (see also
Chapter 4), when the rest of the LPG was used for other petrochemical production.

Another important type of liquid fuels consumed formenergy purposes of fuels is a group marked as
Other Oils. Their most significant share is Other Petroleum Products, which finds application in the
production of hydrogen by partial oxidation with steam for subsequent production of ammonia and
further par of it is al® used as a Solvent Uda 202, the consumption of Other Petroleum Products for
non-energy purposes (particularly in sskctors 2.B, 2.D) was 15 RI3 produced during ammonia
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production (2.B.1) is reported in Table 1.A(d) under Other Oil. The rest of the Other Oil useetimengy
use is processed for the Solvents. Following the IPCC 2006 Gls., from Solvent Use (2.D.3) tia®e is no
produced.

Less important categories ak&hite Spirit and Paraffin Wax, which are indeed only used forarmrgy
purposes in 2.D and naturally their consumption is small compared to Other Petroleum Products.

The liquid fuels, used specially for rRenergy purposes, include also bitumen, whosestanption in 2Q2
was19 PJ and lubricants with consumption inZ2bf 6 PJ. While in the case of using bitumen there are
no emissions ofcQ (Stored carbon), in the case of lubricants use, annually a part is oxidizE@ to
(Reported in 2.D.1xonsequerly, CQ reported in Tablel.A(d) under Lubricants is @@ which is arising

in 2.D.1.

Solid fuels for nofenergy purposes are mainly used as reductants. These include coke (Coke Oven Coke),
from which in 2@2were use®5PJ in the production of iron arsdeel (2.C.1)ConsequentlyCQ reported

in Table 1.A(d) under Coke Oven Coke isGf@ewhich is arising in 2.C.1 from Metallurgical colse. In

the Other bituminous coal in 22 were usedé PJ as no®nergy use. Other bituminous coal was used as
redudant in 2.C.1 as well.

Natural gas (NG) is in many countries also used as a feedstock. In the Czech Republic it was not until
recently, and since 2008 the CzSO indicates that approximately 1% of annual consumption of natural gas
in the Czech Republic isaasfor norrenergy purposes in the chemical industry. This-eaergy use is
reported under 2.B.10.

Fuels for norenergy use are not accounted for into the Sectoral approach in category 1.A. In the Reference
approach NEU are deducted from the apparent congtion as excluded carbon (see. Stiapter 'CQ
reference approach and comparison with sectoral approach”).

In Tab.3-10 are listed calorific values of ¢henergy balance calculation of CzSO and default emission
factors, which were used in the reference approach.

Tab.3-10 Net calorific values and emission factors of feedstocks

Non-energy Fuels NCV EF

[GJ/kt] [t CQ/TI]
LPG 45945Y 65.86"
Naphtha 43 600 73.30
Gas/Diesel Oil 42600 74.10
White Spirit 40193 73.30
Lubricants 40 193 73.30
Bitumen 40 193 80.70
Paraffin Wax 40 193 73.30
Petroleum Coke 39 400 97.50
Other Petroleum Products 38931 73.30
Refinery Gas 46 023 55.08)
Coke Oven Coke 28 032 107.00

1 country-specific value
2 used in blast furnaces

3.2.4 Methodological issues

The chapter describes procedures, which are applied for emission estimates from combustion sources in
general. Each chapter for specific subcategories then contains (if applicable) any specific procedures used
for these specific sources.
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The data for thewhole time series was constructed on the basis of data froe@@2SO Questionnaire
(CzSO0, 2023where the data on fuel consumption are provided in various ways. Data are available for
Solid and Liquid Fuels in mass units (kt p.a.), where the net cadduEswof these fuels are also tabulated.

The consumption of gaseous fuels derived from fossil fuels is given in TJ p.a. Natural Gas is given in
thousand ni and the consumption in TJ is also tabulated; however, in this case it is calculated using the
grosscaloric value. The Energy balance in mass unitsgKtfor last reported year (2028 given in Annex

4, Tables A4 ¢ A4-7.

Since 2012 submission net calorific values for Liquid Fuels for the whole time series are available. These
are now assumed toebcorrect (agreed by CzSO) and therefore used for conversion of activity data from
natural units to energy units. Except of the official NCV provided by CzSO country specific NCVs are used,
for Refinery Gas and LPG.

The principles of preparation of the @ssion inventory are further specified in detail for the individual
phases of data preparation and processing and subsequent utilization of the results of calculations with
subsequent data storage.

3.2.4.1 Collection of activity data

In collection of activity dataall the background data are stored at the workplace of the sector compiler,
where possible in electronic form. These consist primarily in datasets obtained from CzSO as officially
submitted data for drawing up the activity data. The dataset for therlgsbrted year is given in Annex 4,
Tables A4l ¢ A4-7; similar datasets for the whole time series are stored in the archive of the sectoral
expert.

If the data are taken from the Internet, the relevant passages (texts, tables) are stored in separate files
with designation of the web site where they were obtained and the date of acquisition.

Data taken from printed documents are suitably cited, the written documents are stored in printed form
at the workplace of the sector compiler and, where possible, riflevant passages (texts, tables) are
scanned and stored in electronic form.

When the stage is completed, all the stored data are transferred to electronic media (CD, external HD,
flash disks, etc.) and stored with the sector compiler; the most importairking files that contain data
sources, calculation procedures and the final results are submitted in electronic form for storage at the
coordination workplace.

In case EU ETS data are used, the original forms are stored in archive of national invesi@ry sy
coordinator, as well as officially at Ministry of Environment.

3.2.4.2 Conversion of activity data to the CRF format

The activity data are converted from the energy balance to the CRF structure in the EXCEL format. Each
g2NJ Ay3 FALS KI Hirstlsheet dJsing intercohdiecie8 systdmaof edckl Siles was created
computational model for emission estimates from the stationary sources in Energy sector.

The Title page shall contain particularly the following information:
1 the name and description ohe file
I the author of the file
I the date of creation of the file
9 the dates of the latest wglating, in order
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9 the source of the data employed
91 description of transfer of specific data from the source files
1 the means of aggregation of the data base employecbimversion
1 explanations and comments.

Separate computational files for each kind of fuels are used, which are then interconnected with the final
computational files, where are data transferred in the specific subcategories and the computation of
emissiorestimates is carried out. The operational part of the files contains whole computational approach
for estimation ofCQ, CH and N,O emissions, which includes following steps:

1 complete division of data about consumption of each kind of fuels from Enaiggde provided
by CzSO into the structure compatible with CRF Reporter (for purposes of Sectoral and
Reference Approaches)

1 complete set of NCV for specific kinds of fuels and emission and oxidation factors (if applicable)
9 computation of emission estimase

1 summation of activity data and emissions for each group of fuels (solid, liquid, gaseous etc.) into
specific subcategories

Outputs form the computational model are datasets, which are possible to import into CRF Reporter. All
computational sheets are managed in whole tiseries and units of input and output values are recorded
as well.

3.2.4.3 Calculations of emissions

Original actiity data are provided in kilotons. It means that it is necessary to convert these values to energy
units ¢ terajoules. For this conversion are used calorific values listed in Annex 5.

Coke Oven Gas, Gas Works Gas and biofuels are given directly inlesy@jotle CzSO Questionnaires
(CzSO0, 2023however, the data were calculated using the gross calorific values, so it is necessary to
recalculate these values to net calorific values.

Natural Gas is provided in the statistic reporting in the CzSO Quoeatie (CzSO, 208) in thousand
and in TJ; however, the data in TJ is determined using the gross caloric value. Volume reported by CzSO in
thousandmiA & NBf I SR (G2 GKS oldNIRS O2yRAGAZ2YEAGE APPSO

CzSO uses for tlwnversion between gross and net calorific value coefficient NCV/GCV = 0.9. In 2014 was
carried out research in order to develop methodology for determination of precise values of this
coefficient. Details concerning the research and methodology of det&tioin of the coefficient NCV/GCV

is provided in Annex 5.

It was found (see Annex 5), that the ratio NCV/GCV for natural gas can be very preciously described by
linear dependence

oo T8t 0P

08 6 m p TJOP TeogxT
where NCV and GCV are expressed imiVlih the reference temperaturesoip 6/ O0A ®Sd® (NI RS
However, improved values of the ratio NCV/GCV is not far from the IPCC default value 0.9. For example,
to the NCV = 34.5381J/m? corresponds the ratio NVC/GCV=0.9021 calculated from thetémn above.
This equation was used for calculation of NCV from GCV for all time period.
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For calculation o£Q emissions are used emission factors, which are either provided in the IPCC 2006
Guidelines (IPCC, 2006), or which were determined as cogmgific emission factors. SinceQ
emission factors depend on quality of specific of fuel, the values of emission factors are listed in the specific
chapters bellow. Default emission factors from the IPCC methodology have been for key categories
graduallysubstituted by country specific emission factors. Moreover, in ca§pémission factors from

lignite (brown coal) and bituminous coal, the previous cowsgcific emission factors were in this
submission refined by using #ip-date national data. Deeription of used countrgpecific emission factors
including ways of their evaluations is provided in Annex 3.

CH and N,O emissions from fuel combustion from stationary sources are not among the key categories.
Thus contrary taCQ emission factors, foCH and N.O emission factors are used always default values
from IPCC 2006 Guidelines (IPCC, 2@ )andN.O emission factors are listed in the specific subchapters
for specific subcategories.

GeneralCQ emission factors and NCare provided inTab.3-11. With regards that values in following

table are used in Czechia companies with obligation to report their @mni$s Emissin Trade Systerm

EU ET8which is a markebased approach to controlling pollution by providing economic incentives for
achieving reductions in the emissions of pollutants), values of country specific EF are expressed as a 5
years man i.e. mean of years028¢ 2022 This adjustment decrease inaccuracies in emission reporting

to EU ETS, which are caused by time discrepancy (companies whleussdues for reporting year 2023

Tab.3-11 Net calorific values (BV),CQ emission factors and oxidation factors used in tkebmission 2024

Crude Oil 42.560 73.300 1 73.3
Gas/Diesel Oll 43.065 74.100 1 74.1
Residual Fuel Oil 39.500 77.400 1 77.4
LPG) 45.945 65.860 1 65.86
Naphtha 43.600 73.300 1 73.3
Bitumen 40.193 80.700 1 80.7
Lubricants 40.193 73.300 1 73.3
Petroleum Coke 39.400 97.500 1 97.5
Other Qil 38.899 73.300 1 73.3
Coking Coal 29.470 93.545 1 93.55
Other Bituminous Coal 26.505 95.166 0.9707 92.38
Lignite (Brown Coal 13.622 100.557 0.9846 99.01
Brown Coal Briquettes 22.777 97.500 0.9846 96.00
Coke Oven Coke 28.603 107.000 1 107.00
Coke Oven GasJ/mill. n?) ©) 16.925 44.4 1 44.4
Natural Gas (TJ/G¢) 48.649 55.511 1 55.51
Natural Gas (TJ/mill. & 9 34.607 55.511 1 55.51

a) Emission factor without oxidation factor

b) Resulting emission factor with oxidation factor

o) TImil.ilx G mp ¢/ X LI T mamdo 1t}
d) Country specific values©0 EFs and oxidation factors

3.2.5 Uncertainties and time -series consistency

The emission inventory is based on 2 types of data accompanied by different levels of uncertainty:
1 Activity data (consumption of individual kinds of fyels
1 Emission factors

Extensive research was carried out ir2@@o obtain new, more accurate values for the uncertainties. The
results are given ibelow andAnnex 2.
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Activity data
Information on fuel consumption is taken from CzSO (CzX3).20
Uncertaintes.

CzSO does not explicitly state the uncertainties in the published data. However, the uncertainty differs for
the individual groups of datastatistical reports from the individual enterprises (economic units with more
than 20 employees); consumptiday the population is calculated on the basis of models and reports by
suppliers of network energy (gas, electricity), production of the individual kinds of fuels (especially
automotive fuels) and customs reports (imports, exports); the remainder is cwduso that the fuel
consumption is balanced. Each step is accompanied by a different level of uncertainty. Overall the
uncertainty in Natural Gas activity data should be lower than uncertainty of Solid Fuels activity data since
the Natural Gas is measuretbre accurately in comparison to for instance coal.

Uncertainties also arise during data processing. CzSO obtains data in magsamstper year (1 level

of uncertainty). The resultant balance is expressed in energy giiiisp.a. Recalculation fromass units

to energy units must be performed using the fuel calorific value. The determination of these values is
accompanied by uncertainties following from the method employed (mostly laboratory expertise) (2nd
level of uncertainty). The average fuelarific value valid for all d€zechianust be determined for each

kind of fuel. Because the calorific value differs substantially in dependence on the mine location, it is
necessary to determine the average calorific value on the basis of a weightedgaweB™ level of
uncertainty.

In 2020 was carried out an extensive study aiming to updateniertaintiesin the Energy sector. The
study follows that he lowest uncertaintie®f activity datashouldbe expected in sector 1.A,1sinceall
individual enterprisesn this sector arghe economic units with more than 20 employeeghich means
that all fuel consumption is subject tuestionnaire of the CzSO. Higher uncertainslesuldbe expected
in sectorl.A2. These are a large number of altindividual enterprisesof which only a certain number
are the economic unitsThe highest uncertaintieshouldbe expected in sector 1.A.Zhis is a diverse
group of sources that are scattered throughdTechiaand theireconomicunits arerelatively small.

Due to thehighvariabilitybetween subcategoriedescribed abovgthe uncertaintiesvasset for each type
of fuelandthe specificsubcategory eg.,uncertainty ofl.A.1.aSolid fuels, 1.A.1-Blatural Gas etcThree
independent experts gtimate of 'basic' uncertainties were doiredetail scale described in this paragraph
andthen experts estimateaveraged To determine uncertainties oooarserscale (e.g, 1.A.1 or 1.A.2) is
usedweightedaverage, where fuel consumption (TJ) is used a®ights in calculation (for details see
+SasStt SO FE® HAHNO D

For specific uncertainties of activity data used iftroduction into the trend in total national emissions
see Annex 2.

Emission factors

The above mentioned study had aim to updaiacertaintes of EF as wellCountryspecific EFfor

calculation C@emissions are used for the most important type of fuels in Czechia inventory (Brown
Coal+Lignite, Bitumenous Coal, Cokign Coal, Gas Work Gas, Natural Gas, Refinery Gas and LPG). For the
rest of fuelis used default EF, from which the most important for inventory is Coke and Fuel Oil. The
country-specific EF is determined with knowledge of carbon content in fuels and net caloric values. In this
case, theauncertainties are dependent on the accuracyajoratory determination ohet calorific values

and laboratory analyses of fuelwherelow uncertainties could be expectedue to the fact thailCoke

and Fuel oils (n which we use default ERave a very stable composition (carbon content), regardiéss

national specificdt can beconsideredhat these fuels have the same composition all over the warld

low uncertainties could be expected.
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Generallythe formation ofCH andN-Ois not widelyexplore it is necessary to consider highcertainties
(up to hundred percen. According toour internal results that have been collected so far, it is not yet
confirmed thatCH emissions at small and largguipmentsignificantly differed.

The determination of E&ncertaintieswas carried out accordindnié same methodology as in case of AD
uncertaintiesi.e. three independent experts estimate of 'basic' uncertaintiehich were averaged (see
above or fordetails S&Stt &G Ff ® HAHA

For specific uncertainties of emission factors used iftroduction into the trend in total national
emissionsee Annex 2.

Time- series consistency

The time series consistency is regularly monitored by the sector compiler and evaluated as an instrument
for revealing potential errors. As the sector compilers create the tilaia series from external CzSO data,
they cannot affect the variation in the time series of activity data during processing.

However, feedback to the primary data processor does exist. If an anomaly is identified in the time series,
CzSO is informed abotltis fact and is requested to provide an explanation.

So far, no means have been found for consistent and systematic verification of the consistency of time
series at CzSO and for analysis of the causes of fluctuations. Rather than elementary erromsaoyel
analysis indicates that the anomalies are caused solely by the methodology for ordering the statistical data
in the energy balance structure. Assignment of the statistical data on fuel consumption to the individual
energy balance chapters is penfioed by the valid methodology according to-RZCE (the former Czech
equivalent was OKECBranch Classification of Economic Activities). Th&lB&ZE code is assigned to
economic entities on the basis of their Id.No. (Identification Numbers). This cahiresubstantial inter

annual changes in the individual subcategories.

Example:

The decisive @IACE code for entity A is that for chemical production. He operates a large boiler with a
substantial fraction of fuel in the entire 1.A.2.c subsector.efeegy production is split off to independent
entity B, whose main activity is production and supply of heat. In the final analysis, the reported fuel
consumption is shifted from 1.A.2.cto 1.A.1.a.

Ly GKS /1 SOK wSLlzt A Ox thkeBturyvded a g2éod WhérRa rauts @ fayoyahk y 3
utilization of means of production was sought and changes in the ownership structure of energy
production facilities were quite frequent. Consequently, consistency of the time series is interrupted in
some subcategories. Justification for the exact causes of each such change lies outside the current
capabilities of the sector compiler.

Changes in the consistency of time series of emission data must follow changes in activity data. If different
anomalies occy these anomalies are verified and any errors in the determination of the emission data
are immediately eliminated.

Other Fuels (CRF 1.A.1-d)ncertainties and timeseries consistency
The time series comes from two data sourceisne-series was reprodred by MIT and data about current

incineration comes from ISOH (Information system of waste management). There are no <patific
uncertainties yet, as all the factors but activity data used in the equations are default IPCC factors.
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3.2.6 QA/QC and verifi cation

The general QA/QC plan was formulated since the last submission and is presented in the Chapter 1.2.3.
The QA/QC procedures applied in the company KONEKO Ltd. are based on the QA/QC plan for GHG
inventory in the Czech Republic and are harmonize thié QA/QC system of the CDV. As the basic data
sources for the processing of activity data are based on the energy balance of the Czech Republic the main
emphasis is given to close cooperation with the Czech statistical office (CzSO). This coopdrasied is

on the contract between CHMI, as the NIS coordination workplace, and CzSO. CzSO is a state institution
established for statistical data processing in the Czech Republic, which has its own control and verification
mechanisms and procedures to ensuai@a quality.

Sectoral guarantor and administrator of QA/QC procedures, Vladimir Neuzil (KONEKO manager):
1 processes and updates the sectoral QA/QC plan
9 organizes QC procedure
91 ensures verification procedures and is responsible for its realization
1

is responible for the submission of all documents and data files for the storing in the
coordinating institution suggests external experts for QA procedure

ensures data input in the CRF Reporter
carries out autecontrol ¢ control of input data and primary compuiahs
1 ensures and is responsible for the storing of documents

The QC procedures are related to the processing, manipulation, documentation, storing and transmission

of information. The first step of the control is carried out by the expert responsibléhtorSectoral

Approach (Vladimir Neuzil), followed up by the control carried out by the QA/QC experts familiar with the
G2LIAO o! yRNBI +SaStt 3z SEGSNYyIf SyLt2e8S 2F Yhboyvl
according official QA/QC metholibgy (IPCC, 2006). To minimize technical errors both in CRF and in NIR

we set up automatically connect for values transcription. In this way we connect files of CzSO, all
computation files, QA/QC files and files for creation tables for NIR.

Data transmigen to the CRF Reporter is accomplished by the data administrator. After data transmission
to the CRF Reporter the control of correct data transmission based on the summary values of activity data
and emission data is carried out. If there are any disanefs, the erroneous data are detected and
corrected.

Verification procedures are included upon the suggestion of the QA/QC sectoral guarantor after the
consultation with the NIS coordinator. They are aimed mainly at the comparison with independent data
saurces that are not based on data processing from the CzSO energy balance. The relevant independent
sources in the Czech Republic are represented by data published and verified within the EU Emission
Trading Scheme (ETS), from the national system REZZAdputee registration of ambient air pollutants,

and based mainly on data collection from individual plants. In addition to emission data the REZZO
database includes also activity data, independent of CzSO data. The way how to optimally use the above
datasources has to be determined on the basis of systematic research and will be covered in the national
inventory improvement plan.

QEGSNYLFE SyLX28S8S 2F Yhb9Yh o! yRNBIF +S5aStt o FI YA
procedures. The cooperatids based on ad hoc contracts ensured by the QA/QC sectoral guarantor. As
already mentioned above, also experts from CzSO, closely cooperating with CHMI and KONEKO, take part
in the control procedures.

The QA procedures are planned in a way described @& ganeral part of the QA/QC plan, i.e.
approximately once in three years.
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Other QC procedures were performed using data indicators which should have the same course as the
reported value. Where these data are available, details of this QC are givenfatloleng figures.

3.2.7 Public electricity and heat production (CRF 1.A.1.a)

Thiscategory is divided into 3 sabtegories:
9 Electricity Generation (CRF 1.A.1.a.i)
I Combined Heat and Power Generation (1.A.1.a.ii)
I Heat Plants (1.A.1.a.iii)

This division is used ithe new methodology (IPCC, 2006). Due to the activity data (from CzSO)
inconsistency, it was decided to do not make activity data division into three subcategories as is shown
above. The activity data are moving from one subcategory to another one @ogdadnew rules and for

the Energy sector it would mean to do recalculations almost every year. The sum of the data in 1.A.1.a
category remain same. Therefore the data will be reported as sum in the category 1.A.1.a.i.

The fraction of C&emissions fromector 1.A.1 equalled 51 % in 2022 in the whole Energy sectorq1.A)
combustion of fuels.

In 2022, the fraction of G@missions in subsector 1.A.1.a equalled 95% of totale@issions in sector
1.A1.

Under source category 1.A.1.a the energy balanclides district heating stations and electricity and heat
production of public power stations.

This category encompasses all facilities that produce electric energy and heat supplies, where this

production is their main activity and they supply their pratiito the public maing-rom the total installed

capacity of electricity generatiot®.34GWe in 2@2, 10.19GWe are accounted for thermal power plants:
Nuclear 4 290 MWe

Hydro 2100 MWe
Solar photovoltaic 2 421 MWe
Wind 339 MWe
Combustible fuels 10193 MWe
Total capacity 19343 MWe

In the final energy balance of CzSO (CzS@) 202 consumption of the individual kinds of fuels in this
sector is reported in section Transformation Sector under the items:

9 Main Activity Producer Electricity Plants
I Main Activity Producer CHP Plants
I Main Activity Producer Heat Plants

The category includes consumption of all kinds of fuels in enterprises covered by the NACE Rev. 2:
35.11Production of electricity

35.30Steam and air conditioning supply (producti@ojlection and distribution of steam and hot water
for heating, power and other purposes)

The volume of production of electricity and heat and the structure of the sources are shown in the
following overview.
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Electricity production (GWh)

Main actvity producer electricity plants
Main activity producer CHP plants
Autoproducer electricity plants
Autoproducer CHP plants

Heat production (TJ)

Main activity producer CHP plants
Main activity producer heat plants
Autoproducer CHP plants
Autoproducer heat plants

84 848
68 729
8782
625
6712
110 314
77120
17 989
6 991

8 087

Fig.3-4 presents an overview of development G0 emissions in source category 1.A.1.a.

CQ emissions indicate stable trend with only a few oscillations in the whole time series. For few years

backit can be seen tha€Q emissions have decreasing trend.

The trend in emissions is mainly shaped by the development and structures of the electricity generation

installations involved, since these installations account for the majority of the pertinergs@ns. As is

clear from the figure, Solid Fuels are the main driving force for emissions in this source category. Brown

Coal and Lignite are the most important, witital consumption 0f425PJ, corresponding té1 945kt
CQlyear on an average for thelole 1990¢ 2022 period.

Since 2007, the countrgpecific emission factor for Brown Coal + Lignite has been equal to 26.97 t C/TJ; a
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Fig.3-4 Development of C@emissions in 1.A.1.a category

country-specific emission factor equal to 25.79 t
C/TJ for Other Bituminous Coal and Coking Coal
has been used to calcula@Q emissions. In 2015
was conducted research in order to update these
emission factors. The detailed description of the
research is provided in Annex 3. As mentioned
above, this means that approximately 95% of the
emissions from fuels in this category were
determined using coumy-specific emission
factors, i.e. at the level of Tier 2.

Since submission in 2014 country specific
oxidation factors for Other Bituminous Coal,
Brown Coal and Lignite and Brown Coal
Briquettes were applied. The detailed description
of the research is gen in Annex3.

The item Other Fuels irig.3-4 represents waste consumption for waste incineration.

3.2.7.1 Category description (CRF 1.A.1.a.i)

Thestructure of fuels, their consumption, used emission factors and emissions of individual greenhouse

gases are shown in the following outline.

Structure of Fuels Activity CQO CH N>O
data EF OxF Emission EF Emission EF Emission
[TJ] [t CO/TI] [ [kt] [kg CH/TJ] [Kki] [kg N2O/TI]  [ki]
Rafinery Gas 644.32 55.08 1 35.49 1 0.00064 0.1 0.00006
LPG 367.56 65.86 1 24.21 1 0.00037 0.1 0.00004
Heating am Other Gasoil 127.80 74.10 1 9.47 3 0.00038 0.6 0.00008
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Structure of Fuels Activity CQO CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [ [kt] [kg CH/TJ] [Kkt] [kg NoO/TJ]  [ki]
Fuel Oil- Low Sulphur 276.50 77.40 1 21.40 3 0.00083 0.6 0.00017
Fuel oil- High Sulphur 474.00 77.40 1 36.69 3 0.00142 0.6 0.00028
Other Bituminous Coal 37 145.37 95.26*) 0.9707*) 3434.83 1 0.03715 15 0.05572
Brown Coal + Lignite 339 061.46 100.63*) 0.9846*) 33 594.15 1 0.33906 15 0.50859
Coal Tars 21.54 80.70 1 1.74 1 0.00002 15 0.00003
Brown Coal Briquets 1.02 97.5%)  0.9846%) 0.10 1 0.00000 15 0.00000
Coke oven gas 5182.93 44.40 1 230.12 1 0.00518 0.1 0.00052
Natural Gas 49 860.39 55.78%) 1 2 780.98 1 0.04986 0.1 0.00499
Waste- fossil fraction 2 850.40 91.70 1 261.38 30 0.08551 4 0.01140
Waste- biomass fraction 4 275.60 100.00 1 427.56 30 0.12827 4 0.01710
Wood/Wood Waste 26 077.76  112.00 1 2 920.71 30 0.78233 4 0.10431
Gaseous Biomass 1694.898 54.60 1 92.54 1 0.00169 0.1 0.00017
Total year 2022 433 162.89 40 169.17 1.43273 0.70346
Total year 2021 425 009.38 38 782.75 1.42426 0.67731
Index 2022/2021 1.02 1.04 1.01 1.04
Total year 1990 568 512.77 54 560.85 0.61880 0.81167
Index 2022/1990 0.76 0.74 2.32 0.87

) Country specific data

Liquid Fuels play a minor role in the electricity supply of the Czech Republic. They are used for auxiliary
and supplementary firing in power statioggor instance stabilization of burners. Use of Liquid Fuels has
decreased by more than half since 1990.

Natural Gas (NG) plays a role in this source category. Use of NG does not exhibit a substantially oscillating
trend. At the beginning of the period, it shows increasing trend, but later only minor changes were
observed, which can be considered insignificBetween years 1994 and 1995 the share of gaseous fuels

in total consumption was 1.8 and 2.4 %, which corresponds to a fluctuation of 0.6 % in terms of all fuels in
the sector. Such fluctuations are command are based on the fuel market as well aslegislative

requirements.

The origin of the data, the emission factors used and the method of calculating the level of emissions for
the individual gases are presented in detail in the following outline.

Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N2O CQO CH N2O

Rafinery Gas CzSO D D D Tier 1 Tier 1 Tier 1
LPG CzSO D D D Tier 1 Tier 1 Tier 1
Heating and Other Gasaoill CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Gas Works Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Coke oven gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Waste- fossil fraction ISOH, MTI D D D Tier 1 Tier 1 Tier 1
Waste- biomass fraction ISOH, MTI D D D Tier 1 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tierl Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1
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3.2.7.1.1 Other Fuels (CRF 1.A.1.a.i): Waste Incineration for energy purposes

This category consists of emissions caused by incineration of municipal solid waste for energy purposes.
Originally thichapter was part of 5.C Waste Incineration but, based on the suggestion of {&Rritry

review), this chapter was shifted under the energy sector. This chapter is prepared by CENIA, Czech
Environmental Information Agenaythe organization responsibleif the Waste sectorlf the waste is
incinerated for the purpose of obtaining energy in a dedicated facility (i.e., a waste incineration plant), it
is reported to the Energy sector. All other waste is reported in the waste category.

Source of data about waste incineration is (V)IS@idblic) information system of waste management of

the MoE. (V)ISOH contains bottom up data from waste management companies (individual data) and it is
consistently used as a data source by waste sedowall. Its obligatory to report in to this system and
about 60 thous. subjects reports in system each year. Dai)iBOH are crosschecked between subjects
and on selected cases verified by Czech Environmental Inspection where discrepancies appear. Data
(VISOH are based on evidence, data from
other sources are based on statisti¢g)lISOH

is official data source for national
environmental policies, their design and
evaluation. Waste incineration in inventory is

split between energy and waste sectord way

that all waste (predominantly municipal solid
glaisSo GKFdG Aa AYyOAYySNI G
(waste incinerator with energy use) is
accounted in energy sector, rest of incinerated
waste is accounted in waste sector.
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Fig.3-5trend of GHG emissions from waste incineration for ene This category consists of emimss ofCQ from
purposes incinerated fossil carbon in MSW and
emissions of methane a0 from incineration of MSW as it is shownRig.3-5.

Tab.3-12 shows fourmunicipal solid waste (MSW) incineration plants in the Czech Republic. One is
located in Prague (ZEVO Malesice), one in Brno (SAKO), one in Liberec (Termizo) andghens
aAyO0S Hnwmc A It fIKQIBWisB@stimes abicinéated in other facilities, too.

Tab.3-12 Capacity of municipal waste incinerationghts in the Czech Republic, 2022

TERMIZO (Liberec) 96
t NI O&a1S &fdzOoé | ®dad o6t NI KI 0O 330
SAKO a.s. (Brno) 248
tfi1Szalt GSLIt NByalt oad otfiSzo 120

There are also several dozen facilities incinerating éncoerating wastewithout energy useThis waste iseported under 5C.

3.2.7.2 Uncertainties and time -series consistency (CRF 1.A.1n

See chapter 3.2.5.

3.2.7.3 Category-specific QA/QCand verification (CRF 1.A.1.9)

Fig.3-6 shows the correlation of fuel consumption in category 1.A.1.a and total gross electricity and heat
production. Total energy production should have a similar trend to total fuels consumpticatagory
1.A.la.
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Throughout the whole time period it is
possible to seea good correlation

between the total fuel consumption

and gross energy production. There
are minor fluctuations, caused by
variation of the ratio between the

electricity and the amount of heat
produced.

Fuels consumption [P)/year]
Energy production [PJ/year]

T i For additional information please see
chapter 3.2.6.
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Fig. 3-6 The ratio between the total consumption of fuels from the he
sources in the category 1.Al.a and overall energy production

3.2.7.3.1 Other Fuels (CRF 1.A.1.a.i): Waste Incineration for energy purposes

Waste incineration is reported in the energy but in NIS it is still managed under waste sector and for this
particular chapter all relevant QA/QC procedures are described in waspeecha

3.2.7.4 Category-specific recalculations (CRF 1.A.1.9

Based on the changes of Activity data (CzSO, 2023) recalculation was done for the Solid fuels for the year
2021, see th@ab.3-13.

IntheTab.3-14 s listed the recalculation of Gaseous fuel due to the change of Activity datain CzSO, 2023,
for the year 2018.

Tab.3-13 Changes after recalculation in 1.Adlifor Sdid Fuels.

Submission 2023 TJ 364286.90 Submission 202¢ TJ 0.36
Submission 2024 TJ 381 412.3Z Submission 2024 TJ 0.38
Difference TJ 17 125.2 | Difference TJ 0.02
Submission 2024 % 4.70| Submission 2024 % 4.70
CQemissions 2021 NOemissions 2021
Submission 2023 TJ 35421.15/ Submission 202< TJ 0.54
Submission 2024 TJ 37 260.94 Submission 2024 TJ 0.56
Difference TJ 1839.79| Difference TJ 0.03
Submission 2024 % 5.19| Submission 2024 % 4.87

Tab.3-14 Changes after recalculation in 1.Adlfor Gaseous Fuel.

Submission 2023 TJ 47471.0648 Submission 2023 TJ 0.0475
Submission 2024 TJ 47471.912C Submission 2024 TJ 0.0475
Difference TJ 0.8472| Difference TJ 0.0000
Submission 2024 % 0.0018| Submission 2024 % 0.0018
Submission 2023 TJ 2632.2480 Submission 2023 TJ 0.0047
Submission 2024 TJ 2632.8547 Submission 2024 TJ 0.0047
Difference TJ 0.6067| Difference TJ 0.0000
Submission 2024 % 0.0230| Submission 2024 % 0.0018
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3.2.7.5 Category-specific planned improvements (CRF 1.A.1.&

Furthermore,attention will be focused on determining the country specific emission factors for other
fuels, while considering the significance of the individual types of fuel.

3.2.7.6 Category description (CRF 1.A.1.b)

The structure of fuels, their consumption, used emisdaxtors and emissions of individual greenhouse
gases are shown in the following outline.

Structure of Fuels Activity CQ CH N>O

data EE OxF Emission EF Emission EE Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
Refinery Gas 5292.65 55.08%) 1 291.50 1 0.00529 0.1  0.00053
Natural Gas 3846.08 55.78%) 1 214.52 1 0.00385 0.1  0.00038
Total year 2022 9138.73 506.01 0.00914 0.00091
Total year 2021 8681.43 479.35 0.00868 0.00087
Index 2022/2021 1.05 1.06 1.05 1.05
Total year 1990 8705.45 492.56 0.01017 0.00124
Index 2022/1990 1.05 1.03 0.90 0.74

) Country specific data

The origin of the data, emission factors used and the method for calculating the emissions for each gas is
shown in details itthe following outline.

Structure of Fuels Source of Emission factors Method used

Activity data cQ CH N>O CQ CH N2O
Refinery Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1

This category includes all facilities that process raw petroleum imported into this country as their primary

raw material Domestic petroleum constitutes approximately 1% of the total amount in 28R 8uels used

in the internal refinery processes, intél £ O2y adzYLJiA2y ONBLRNISR o0& O2
production of electricity and heat and heat supplied to the public mains are included in emission
calculations in this subcategory. This corresponds primarily tOREENJNIPETROL RPA Ltd. company

GKS /1T SOK wSLlzntAO0d ¢KS O2YLI ye OKFIYy3ISR YyICMS Ay
emissions are included in category 1.B.2.a Fugitive Emissions from Bilels

The fraction ofCQ emissions in subsector 1.A.1.b@® emissions in sector 1.A.1 equalled 1% in202
contributed 0.6% taCQ emissions in the whole Energy sector.

In the CzSO Questionnaire (CzSO, pak& consumption of the individual kinds of fuels in this sector is
reported under the item:

1 Refineryruel
1 Relevant NACE Rev. 2 code: 19.Banufacture of refined petroleum products
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Starting with submission in 2013, the greenhouse gas emissions doonfbustion of refinery gas are
estimated using countrgpecific emission factor. Detailed description of the research carried out in 2013

is provided in Annex 3 of this NIR. The default emission factors were used for the rest of the liquid fuels. A
country-specific emission factor is used also for Natural Gsse the outlines at the beginning of each
subchapter.

LI I e
Fig.3-7 shows an overview of emissiongirds in

source category 1.A.1.b. ol e

No consumption of Solid Fuels occurred in tf
category.

CO, emission [Mt]

Liquid Fuels are of the greatest importance a
exhibit an increaing trend in the whole period.
The fluctuations that have occurred over th
years can be explainedas resulting from
differences in productin quantities (see alsbig.
3-8). The maximum production equal to 716 |
CQ occurred in 2008, followed byalue of 697 Fig.3-7 Development of C@emissions in 1.A.1.b category

kt CQ in 2006. Thereafter, production decreased

to the resulting level of 357 IBQ in 2015, resp. 29kt CQ in 2022 There is apparent decrease of Ethylene
production in 2016 after the accident in 2015, when the rest of the LPG wadarseither petrochemical
production. The explanation of the ethylene production decrease is already included in NIR in the
respective chapter in IPPU sector
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The second greatest role is played by Natural Gas, wiikstons in the range between 288CQ in 2004
and 360 kiCQ in 1997 and resulting witdecrease to 21%t CQ in 2Q22.

3.2.7.7 Methodological issues (CRF 1.A.1.b)

Basic methodological approaches were presented in the section 3.2.4. In Chapter 3.2.8. no specific
approaches were used for performing @XZ in category 1.A.1.b.

3.2.7.8 Uncertainties and time -series consistency (CRF 1.A.1.b)

See chapter 3.2.5.

3.2.7.9 Category-specific QA/QC and verification (CRF 1.A.1.b)

Fig.3-8 contains a comparison of fuel consumption in the sector 1.A.1.b with the total amount of crude oil
- 9000 processed in the Czech Republic in the separate
8000 years.

r 7000

18 ~
16 -
14 +

12 4 - 6000

From the figure is apparent that since 2000 the
relation between the amount of crude oil

processed and the amount of fuel used are in
line. In the period from 1990 to 2000, it is clear

10 + - 5000

r 4000

r 3000

Fuels consumption [P)/year]
efinery intake [kt/year]

L 2000 =

B | 1000 that the specift energy consumption for

0 : : . I processing crude oil was lower than at present,

EEEEEEEEEEEEEEEER and went through certain fluctuations. They
T Fuelsconsumetion Fefinery intake were driven by the fact that, in this period the

Fig.3-8 Comparison of fuel consumption in the sectarA.1.b anc Production capacity of both refineries were
amount of crude oil processed
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expanded (Litvinov and Kralupy nad Vltavoujadods deeper crude oil processing (especially using of
cracking units since the end of the 90s).

The other QA/QC procedures were performed as described in chapter 3.2.6.

3.2.7.10 Category-specific recalculations (CRF 1.A.1.b)

Based on the change of Net Calorifadue in the CzSO, 2023 for the year 2018, recalculation for the
Gaseous fuels had to be done. The recalculation is listed ifiahe3-15.

Tab.3-15 Changes after recalculation in 1.AHfor Gaseous Fuel.

Submission 2023 TJ 3621.0664 Submission 202 TJ 0.0036
Submission 2024 TJ 3621.1310 Submission 202« TJ 0.0036
Difference TJ 0.0646 Difference TJ 0.0000
Submission 2024 % 0.0018| Submission 202« % 0.0018I
Submission 2023 TJ 200.7864| Submission 2027 TJ 0.0004
Submission 2024 TJ 200.8327, Submission 202« TJ 0.0004
Difference TJ 0.0463 Difference TJ 0.0000
Submission 2024 % 0.0230/ Submission 202 % 0.0018

3.2.7.11Category-specific planned improvements (CRF 1.A.1.b)

No further improvements in this subcategory are currently planned.

3.2.8 Manufacture of solid fuels and other energy industries  (1.A.1.c)

This category is divided into two subcategories:
1 Manufacture of Solid Fuels (1.A.1.c.i)
1 Other Energy Industries (1.A.1.c.ii)

Given that this division is used in the new methodology (IPCC, 2006) and the fact that there are no precise
data for moredetailed classification, in this submission, the data is reported as a summary in category CRF
1.A.1.c.ii. Production of briquettes, which would fall under 1.A.1.c.i in the Czech Republic has been
terminated and in terms of the share of the emissionss gioduction had, it was negligible and further
accurate data on fuel consumption in this category are now hardly accessible.

3.2.8.1 Category desaiption (CRF 1.A.1.c.ii)

The structure of fuels, their consumption, the emission factors and emissions of variemhguse gases
are shown in the following outline.

Structure of Fuels Activity CQ CH N>O
data EF OxF  Emission EF Emission EF Emission
[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
Heating and Other Gasoill 127.80 74.10 1 9.47 3 0.00038 0.6 0.00008
Brown Coal + Lignite 13083.16 100,63*) 0.9846*) 1 296.28 1 0.01308 1.5 0.01962
Coke Oven Gas 6 497.2 44.40 1 288.47 1 0.00650 0.1  0.00065
Natural Gas 110.4 55.78%) 1 6.16 1 0.00011 0.1 0.00001
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Total year 2022 19 818.52 1600.38 0.02007 0.02036
Total year 2021 16 684.08 1 258.12 0.01694 0.01491
Index 2022/2021 1.19 1.27 1.19 1.37
Total year 1990 28 984.58 1516.42 0.03348 0.00824
Index 2022/1990 0.68 1.06 0.60 2.47

“) Country specific data

The table shws that while the index for 2022990 of fuel consumption i8.68, the same index fo€Q
emissions is significantly higher. It is caused by the high proportion of coke oven gas in the fuel structure
in 1990, which haa relatively low emission factor. Later, part of coke oven gas was reallocated to other
subsectors (1.A.1.a and 1.A.2.a). Even more markedly the high proportion of coke oven gas, combined with
relatively low emission factor, compared to other fuels, ocedrin N,O emissions.

The origin of the data, the emission factors used and the method of calculating the level of emissions for
each gas is presented in details in the following outline.

Structure of Fuels Source of Emission factors Method used

Activity data co CH N,O (ole} CH N.O
Heating and Other Gasoil CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1

This category includes all facilities that process Solid Fuels from mining through coking processes to the
production of secondary fuels, suchBi®wnCoal Briquettes, Coke Oven Gas. It also includes fuels for the
production of electrical energy and heat for

8000 - - - internal consumption (reported by companies as
G2y dzaS¢0 o

7000
6000
There are a number of companies in the Czech
Republic that belong to this categoryhese are
mainly companies performing underground and
surface mining of coal and its subsequent
processing, located in the vicinity of coal deposits.
The category also includeCoke plants and the
2 production of Gs Works Gas. Other energy
HCoals  mGasWorksGas +Coke Oven Coke = Liquid Fuels  ~ Gaseous industries, suchas facilities for extraction of
Natural Gas and Petroleum are of minor
Fig.3-9 Development of C@emissions in 1.A.1.c.ii category importance in the Czech Republic.
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The visible decrease for the 2021 was caused by
aKdziGAy3a R2¢6y GKS FdzSt O2Y0AYyS +nSaz2gt ogKSNB 41l a
effect there was an increase of coal in the Czech market, which led to higher consumption of Lignite in
Manufacturing industries and constructig¢h.A.2)

The fraction of COemissions in subsector 1.A.1.c in@&mMissions in sector 1.A.1 was equalled 4n% i
2022. It contributed only 2 % to @@missions in the whole Energy sector 1.A.

In the CzSO Questionnaire (CzS@3R0ahe consumption of the individual kinds of fuels in this sector is
reported in capture Energy Sector under the items:

1 Coal Mines

1 Oiland Gas Extraction

1 Coke Ovens (Energy)

1 Patent Fuel Plants (Energy)
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1 BKB Plants (Energy)
1 Nonspecified (Energy)

There are embodied the fuels of economic part according to NACE Rev. 2
05.10 Mining of Hard Coal

05.20 Mining of Lignite

06.10 Extractionf Crude Oil

06.20 Extraction of Natural Gas

19.20 Manufacture of refined petroleum products (this class also includes: manufacture of Peat
Briquettes, manufacture of Harcbal and Lignite fuel Briquettes)

= =4 =4 =4 =

Fig.3-9 provides an overview of emission trends in source category 1.A.1.c. The figure clearly shows the
sharp increase in emissions in 1992012 period. The use of Coal predominated in the whole period
followed by the consumption of Gas Works Gas and Coke Oven Gas. There is very low use of Liquid Fuels
and Natural Gas in this categofhe sharp increase in the fuel consumption in 1995 is dependent on the
economic situation of the respective companies, where fhels are used. The Czech Republic is using
official data reported by the official reporting authority in the Czech Republic and not even this authority
would have updated data for the activity data which occurred 20 years ago.

{212t 20a1t Kektlefgndtesticofitdbdtiorytd the consumption of Solid fuels. The section for
processing Brown Coal was established in 1950 and also produced Gas Works Gas and other chemical
products. Formally, the existence of this combine ended in 1974 when thisyfa&s moved under the

| ySR2dzKStyS R2fe& | oNRAR]1SOtNye O2YLIyed ¢23a3SHKSNI |
The new combineaycle power station started to operate in 1996. This power station was closed in
September 2020 (http://www.suasz).

Between 1990 and 1995, production of Coal Gas, which was distributed in the Czech Republic by Gas Work
+njSaz2gt s KFa 0SSy FibldRaubéséed a delffine in priaduciaizividToah Gas and

the starting up of production of Gas Works Gas for the production of electricity and the supply heat.
Pipelines used to distribute Coal Gas at that time were converted for Natural Gas and took over the role
for its longdistance transport and local distribution. Coke Oven Gas is produced in the Ostrava area where
the Coke Plants are operating.

3.2.8.2 Methodological issues (CRF 1.A.1.c.ii)

¢KS FdzSt O2yadzvYLiAzy Ay GKS +nSaz2gt sudpibriin 2 Yo A y ¢
category. This fuel is used for its own gasification process, as well as for production of technological steam,
which enters into the process as a raw material. The producedgriggsure synthesis gas is then purified

by acidic component§CQ and HS) and is used for power generation and supplied heat. From a
methodological point of view, the whole combined production is divided into two gactsnsumption of
produced Gas Work Gas (and associated GHG emissions) for the productiotricftglaod heat and fuel
consumption for technological purposes (input coal to produce technological steam). Not to né@ect
emissions and other greenhouse gases, which are produced from the gasification of pressure gas, it was
necessary to replace theonsumption of Gas Work Gas in the model with coal, which enters into the
process. The emission factor for lignite was used for the calculati@@Qpénd the value of total coal
consumption in the technological part of the process was used as the pdtatd.

The amount of coal that was used for the production of technological steam is not directly accessible from
the CzSO energy balance. Data from CHMI REZZO national emission database was used to determine the
amount of coal. The quantity of coal forrgauction of technological steam is given in
Tab.3-16.
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Tab.3-16 Consumption of Lignite for production oktchnological steam i€ dzSt 02 YO0 A y Sc2a28jSa 2 @t M dp

Lignite [kt/year] 1439 159 1536 1571 1588 1651 1715 1746 185 1931 2064

Lignite [kt/year] 2003 2088 2107 1938 2044 2094 2117 1994 1951 2013 2005

Lignite [kt/year] 2140 2054 1904 1449 2 0

This amount of coal is in the data calculation of CzSO included in the total fuel consumption in the sector
"Transformation autoproducer heat plants". To avoid double counting of the quantity of coahhaunt
was deducted from the other calculations in the model for fuels used in autoproducers.

No other specific approaches were used in this category.

3.2.8.3 Uncertainties and time -series consistency (CRF 1.A.1.c.ii)

See chapter 3.2.5.

3.2.8.4 Category-specific QA/QC ard verification (CRF 1.A.1.c.ii)

Fig.3-10 contains a comparison between consumption of lignite in sector 1.A.1.c (data from the REZZO
national emissiomatabase) and the total amount of lignite, entering the transformation process (gasified
coal) in the Czech Republic @&zS0O) in the period 192822

Apart from the early years, when combined
cycle was starting to reach his full power (1995
to 1998), the trends of the two curves are very
similar. The minor fluctuations are caused b
annual climatic influences, the technological
steam is also used as a heating medium in the
entire company and its consumption also
0 I . . . . depends on the average annual temperatures.
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As a QA/QC procedure for this part of the
calculations was utilized internalkpertise of
experts from the Department of emissions and
Fig.S—lO_Qomparison of lignite consumption for steam producti  gources at CHMI. Other procedures were
and gasification performed as described in chapter 3.2.6.

== | jgnite consumption for steam production

Intake Lignit in gasification process

3.2.8.5 Category-specific recalculations (CRF 1.A.1.c.ii)

Based on the update of activity data from Cza8€alculation for Sdli fuelsfor the year 2002 and 2021
were done For the resulted changes see tables below for Solid Flats3-17).

Furthermore, activity data was changed in Cz€i23or Natural gas in 2021 and therefore recalculation
was performed, see théab.3-18.

These recalculations resulted from the change of the activity data (Cz3&), 20
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Tab.3-17 Changes after recalculation in 1.A.1.c.ii for Solid Fuels

Submission 2023 TJ 62028.40 16475.23 Submission 202¢ TJ 0.06 0.02
Submission 2024 TJ 62004.10 16455.81 Submission 202« TJ 0.06 0.02
Difference TJ -24.30 -19.41 Difference TJ 0.00 0.00
Submission 2024 % -0.04 -0.12 Submission 202« % -0.04 -0.12

Submission 2023 TJ 5552.65 1244.92 Submission 202¢ TJ 0.05 0.01
Submission 2024 TJ 5550.37 1243.08 Submission 202« TJ 0.05 0.01
Difference TJ -2.28 -1.84 Difference TJ 0.00 0.00
Submission 2024 % -0.04 -0.15 Submission 202« % -0.07 -0.20

Tab.3-18 Changes after recalculation in 1.A.1.c.ii fGaseoud-uels

!

Submission 2023 TJ 100.46| Submission 202: TJ 0.00
Submission 2024 TJ 100.47| Submission 202« TJ 0.00
Difference TJ 0.01 Difference TJ 0.00
Submission 2024 % 0.01| Submission 202 % 0.01

Submission 2023 TJ 5.57| Submission 202 TJ 0.00
Submission 2024 TJ 5.57| Submission 202¢ TJ 0.00
Difference TJ 0.00 Difference TJ 0.00
Submission 2024 % 0.01| Submission 202« % 0.01

3.2.8.6 Category-specific planned improvements (CRF 1.A.1.c.ii)

Currently there are no planned improvements in this category.

3.2.9 Manufacturing industries and construction  z Iron and Steel (1.A.2.a)

3.2.9.1 Category description (CRF 1.A.2.a)

The structure of fuels, their consumption, used emission factors and emissions of individual greenhouse
gases are shown in the following outline.

Structure of Fuels Activity CQO CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
Anthracite 2 253.03 98.30 1 221.47 10 0.02253 1.5 0.00338
Other Bituminous Coal 10.99 94.08*) 0.9707%) 1.00 10 0.00011 1.5 0.00002
Brown Coal + Lignite 453.65  98.94%) 0.9846%) 44.19 10 0.00454 1.5 0.00068
Coke 7298.54  107.00 1 780.94 10 0.07299 1.5 0.01095
Coke Oven Gas 4 531.98 44.40 1 201.22 1 0.00453 0.1 0.00045
Natural Gas 6 694.71 55.78%) 1 373.40 1 0.00669 0.1 0.00067
Wood/Wood Waste 0.64 112.00 1 0.07 30 0.00002 4.0 0.00000
Total year 2022 21 242.89 1622.23 0.11141 0.01615
Total year 2021 28 604.68 2 115.85 0.13829 0.01992|
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Index 2022/2021 0.74 0.77 0.81 0.81
Total year 1990 155 319.22 14 860.68 1.39496 0.20941
Index2022/1990 0.14 0.11 0.08 0.08

“) Country specific data

The origin of the data, the emission factors used and the method of calculating the level of emissions for
each gas is sown in details in the following outline.

Structure of Fuels Sourceof Emission factors Method used
Activity data CQ CH N20O CQ CH N2O
Anthracite CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

This category includes manufacturing in the area of pig iron (blast furnaces), rolling stegbrcasteel

and alloys and is related only to ferrous metals. In the CzSO Questionnaire (& QAh&@onsumption

of the individual kinds of fuels in this sector is reported in section Industry Sector under the item: Iron and
Steel. There are embodietie fuels of economic part according to NACE Rev. 2 Iron and steel: NACE
Divisions 24.%, 24.3 and 24.51, 24.52.

The fraction of C&emissions in subsector 1.A.2.a in2@issions in sector 1.A.2 equalled 14 % in 2022.
It contributed only 2% to G@missons in the whole Energy sector.

Important facility belongs to this category is ArcelorMittal Ostrésleanged its name to Liberty Ostrava
as.in202 I ®ad FyR ¢nAySO1S OStSTHNye Fdaod . 20K YSil
blast urnaces, coke production, iron processing in oxygen converters for steel and casting of steel in
electric furnaces and in tandem furnaces. Production of steel using Sievemtis process was stopped

before 1990.

The graph irFig.3-11 shows apparent sharp decline in emissions in the early 90s, which was mainly due
to the loss of markets, following the sharp political changes in the country. At the same time, an impact

16000

on the emissions was caused by the new legislation on
air pollution and other environmental components.
Gradual implementation and introduction of new,
more stringent requirements for the protection of the
environment is reflected in the decrease of emissions
since about 1998. On the course of emissions after
2000 the comptition of metallurgical plants in
countries outside of Europe caused an impact. Minor
fluctuations are caused by market demand and to a
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lesser extent, the necessary restructuring undertaken
Fig.3-11 Development of C@emissions in source categc in individual companies.
1.A2a

Further, from Fig. 3-11 is clear that the main
proportion of the CQ emissions is due to the use of fossil fuels, which are in this sector completely
dominant.

3.2.9.2 Methodological issues (CRF1.A.2.a)

All CQ emissions from metallurgical coke used in blast furnaces are reported under the Industrial
processes sector (2.C.1) and estimated from the amount of carbon in the coke (see Chapter 4.4). Most of
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the blast furnace and converter gas is corstaed in the two metallurgical plants (complexes) and only
partly is used elsewhere. At present we are not able to identify exactly amount of these gases combusted
outside metallurgical complexes. In order to prevent doutienting, we report alCQ emissons coming

from metallurgical coke under 2.C.1. As a consequence of such approach we do not calculda@ any
emissions from blast furnace and converter gas.

3.2.9.3 Uncertainties and time -series consistency (CRF 1.A.2.a)

See chapter 3.2.5.

3.2.9.4 Category-specific QA/QC and verification (CRF 1.A.2.a)

As a basic indicators for verification of fuel consumption in the sector of production of pig iron and steel,
it is necessary to consider the indicators of the overall production of agglomerates of iron ore and pig iron.
This is due to their high energy intensifyig.3-12 shows the relationship between fuel consumption and
total production of sinter and iron in mill. tons.

From the graph ifFig.3-12 is clear that the fuel
consumption decreases faster than the actu
production. This is due to the gradual reductig
of overall energy intensity throughout the
metallurgical industry. Thitrend is particularly
evident in the early 90s, when there was a maj
restructuring of production. This restructurin
enabled, after the decline in 1990 and 1993,
return the volume of production almost to the
level of 1990, but the decrease in totélel
consumption went further. Additional reductions
in energy intensity are evident then until the en
of the period.

Lignite - steam prod. [P)/year]
Iron and sinter [mil. ton/year]

Fig.3-12The trend in the manufacture of agglomerates of iron «
and iron, in comparison with the development of fu
consumption in the sector 1.A.2.a

Generally accepted methods of QA/QC ac

described in section 3.2.6.

3.2.9.5 Category-specific recalculations (CRF 1.A.2.a)

Based on changes of tagty data in CzS(023, fuel consumptions ofolidfor the year 2021were
corrected. See the differencestime Tab.3-19. Due to the change of Activity data of Natural Gas, Gaseous
fuels were recalculated for the year 2018 and 2021 , sed #ie3-20.

Tab.3-19 Changes after recalculation in 1.A.2.a f8olid fuels.

Fuel consumption 2021
Submission 2023 TJ 17356.45
Submission 2024 TJ 17404.96
Difference TJ 48.51
Submissior2024 % 0.28
CQ emission 2021
Submission 2023 kt 1490.04
Submission 2024 kt 1494.97
Difference kt 4.93
Submission 2024 % 0.33
CH emission 2021
Submission 2023 kt 0.13
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Submission 2024 kt 0.13
Difference kt 0.00
Submission 2024 % 0.38
Submission 2023 kt 0.02
Submission 2024 kt 0.02
Difference kt 0.00
Submission 2024 % 0.39

Tab.3-20 Changes after recalculation in 1.A.2.a fGlaseous fuels.

Submission 2023 TJ 9458.448 11198.553
Submission 2024 TJ 9458.617 11199.717
Difference TJ 0.169 1.164
Submission 2024 % 0.002 0.010

Submission 2023 kt 524.466 620.818
Submission 2024 kt 524.587 620.882
Difference kt 0.121 0.065
Submission 2024 % 0.023 0.010

Submission 2023 kt 0.009 0.011
Submission 2024 kt 0.009 0.011
Difference kt 0.000 0.000
Submission 2024 % 0.002 0.010

Submission 2023 kt 0.001 0.001
Submissior2024 kt 0.001 0.001
Difference kt 0.000 0.000
Submission 2024 % 0.002 0.010

3.2.9.6 Category-specific planned improvements (CRF 1.A.2.a)

We are planning to find data making possible to identify portions of both blast furnace and converter
gases, which areombusted outside metallurgical complexes (see 3.2.10.2.).

3.2.10 Manufacturing industries and construction

3.2.10.1Category description (CRF 1.A.2.b)

Z Non-Ferrous Metals (1.A.2.b)

The structure of fuels, their consumption, used emission factors and emissions of uladligidenhouse

gases are shown in the following outline.

Structure of Fuels Activity CQO CH N>O
data EF OxF Emission EF Emission EF Emission
[TJ] [t COQ/TI] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
Brown Coal + Lignite 25.51 98.94*) 0.9846 2.49 10 0.00026 1.5 0.00004
Coke 120.42 107.00 1 12.88 10 0.00120 1.5 0.00018
Natural Gas 2383.16 55.78%) 1 132.92 1 0.00238 0.1 0.00024
Total year 2022 2 529.09 148.29 0.00384 0.00046
Total year 2021 3217.04 186.39 0.00466 0.00055
Index 2022/2021 0.79 0.80 0.82 0.84
Total year 1990 1476.34 101.96 0.00572 0.00081
Index 2022/1990 1.71 1.45 0.67 0.56
) Country specific data
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The origin of the data, the emission factors used and the methazhloilating the level of emissions for
the individual gases are shown in details in the following outline.

Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N>O CQ CH N>O
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1

This category encompasses combustion processes in various areas of productioferfoons metals. In
the Czech Republic, this corresponds mainhfoiandry processes; primary production of nonferrous
metals is not performed on an industrial scale in this country. In the CzSO Questionnaire (35 M0
consumption of the individual kinds of fuels in this sector is reported in the section Indiesttgr under
the item:

Non-Ferrous Metals

There are embodied the fuels of economic part according to NACE Rev. 2

Non-ferrous metals: NACE Divisions 24.4, 24.53, 24.54

LYLRNIIFIYG FrOAtAGe o0St2y3a G2 (KEGAemSdioisthIabdektor A &
1.A.2.b inCQ emissions in sector 1.A.2 equall@d% in 202. It contributed only ®% toCQ emissions

in the whole Energy sector.

It can be said that this is one of the sectors that rank according to its emissions of greenrsrsargang
the least important in the entire sector Fuel combustion.

The following figureRig.3-13) provides an overview @Q emissions in the varigs subsource categories
in 1.A.2.b.

The trend ofCQ emissions corresponds to the
trend of consumption of individual types of
fuels. After a decline in the early 90s, it is
apparent a sharp increase in emissions, which
was caused by the recovery in the industry. The
recovery of the industry has happenedthis
sector, especially due to the increase in
demand for parts, made of ferrous metals in
the emerging automotive industry. Decrease in
emissions at the end of the period was caused
by the crisis between 2008 and 2012, as well as
the reduction of the enagy intensity of
production. With this is also related a shift
from fossil fuels in favour of natural gashis effect can be seen especially in the year 2021. However, due
to the war in Ukraine, the Natural gas consumption is decreasing again, see thgeéas022.
Furthermore, electrical energy is increasingly used for heating the melting furnaces, which has a positive
impact on greenhouse gas emissions.
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Fig.3-13 Development of C@emissions in source category 1.A.2.|

3.2.10.2Methodological issues (CRF 1.A.2.b)

In this subcategory, specific methodologies are not usadlesciption of the general proceduressee
Section 3.2.4.
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3.2.10.3Uncertainties and time -series consistency (CRF 1.A.2.b)

See chapter 3.2.5.

3.2.10.4Category-specific QA/QC and verification (CRF 1.A.2.b)

In this subcategory, specific methodologies are not usadlescriptim of the general proceduressee

Section 3.2.6.

3.2.10.5Category-specific recalculations (CRF 1.A.2.b)

Based on the change of activity data of Solid fuels (CzSO, 2023), recalculation was done for the year 2021,
see theTab.3-21. Based on the change of activity data of Natural Gas (CzSO, 2023), Gaseous fuels were

recalculated for the year 2018, 2021, see frah.3-22.

Tab.3-21 Changes after recalculation in 1.At2for Solid fuels.

Submission 2023 TJ 160.322
Submission 2024 TJ 160.275
Difference TJ -0.047
Submissior2024 % -0.029
Caemission 201
Submission 2023 kt 16.936
Submission 2024 kt 16.932
Difference kt -0.005
Submission 2024 % -0.027
CHemisson 201
Submission 2023 kt 0.002
Submission 2024 kt 0.0
Difference kt 0.000
Submission 2024 % -0.029
NOemission 201
Submission 2023 kt 0.000
Submission 2024 kt 0.000
Difference kt 0.000
Submission 2024 % -0.029

Tab.3-22 Changes after recalculation in 1.At2for Gaseous fuels.

Submission 2023 TJ 2496.196 4777.859
Submission 2024 TJ 2496.240 3056.762
Difference TJ 0.045 -1721.097
Submission 2024 % 0.002 -56.305
Ca@emisson 208 2021
Submission 2023 kt 138.413 264.872
Submission 2024 kt 138.445 169.459
Difference kt 0.032 -95.413
Submission 2024 % 0.023 -56.305
CHemission 208 2021
Submission 2023 kt 0.002 0.005
Submission 2024 kt 0.002 0.003
Difference kt 0.000 -0.002
Submission 2024 % 0.002 -56.305
NeOemisson 208 2021
Submission 2023 kt 0.000 0.000
Submission 2024 kt 0.000 0.000
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Difference kt 0.000 0.000
Submission 2024 % 0.002 -56.305

3.2.10.6Category-specific planned improvements (CRF 1.A.2.b)

Currently there are no planned improvements in this category.

3.2.11 Manufacturing industries and construction z Chemicals (1.A.2.c)

3.2.11.1Category description (CRF 1.A.2.c)

The structure of fuels, their consumption, used emission factors and emissions of individual greenhouse
gases are shown in the following outline.

Structureof Fuels Activity CQ CH N2O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 155.07  65.86%) 1 10.21 1 0.00016 0.1 0.00002
Fuel Oil- High Sulphur 79.00 77.40 1 6.11 3 0.00024 0.6 0.00005
Other Oil 4944.24 73.30 1 362.41 3 0.01483 0.6 0.00297
Other Bituminous Coal 5.07 94.08%) 0.9707%) 0.46 10 0.00005 1.5 0.00001
Brown Coal + Lignite 22 141.13 98.94*) 0.9846*) 2 156.88 10 0.22141 1.5 0.03321
Natural Gas 12 905.71 55.78%) 1 719.82 1 0.01291 0.1 0.00129
Wood/Wood Waste 26.99 112.00 1 3.02 30 0.00081 4.0 0.00011
Gaseous Biomass 663.94 54.60 1 36.25 1 0.00066 0.1 0.00007
Total year 2022 40 230.22 3 255.90 0.25107 0.03771
Total year 2021 40 779.66 3247.03 0.24483 0.03656|
Index 2022/2021 0.99 1.00 1.03 1.03
Total year 1990 33576.71 2 996.37 0.26480 0.03975|
Index 2022/1990 1.20 1.09 0.95 0.95

“) Country specific data

The origin of the data, the emission factors used and the methazhloiilating the level of emissions for
the individual gases are shown in details in the following outline.

Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N.O CQ CH N.O

LPG CzSO D D D Tier 1 Tier 1 Tier 1
FuelOil - High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other QOil CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

This subcategory includes all the processes in the organic and inorganic chemical industry and all related
processes, incl. petrochemistry. The petrochemptahts are linked to two major refinery enterprises in
Litvinov (Unipetrol RPA, sro) and in Kralupy (Synthos Kralupy as). Due to the historical linkage between the
two units, it is very difficult to determine the fuel combusted in the refinery and petrotbal parts of

the two plants separately. Furthermore, other major plants for processing organic chemistry products are
AY 2LISNIGA2y Ay GKS /1 S QKorocesSihgded torl Gar, SSNTHESIA la.® d ®
Pardubice basic organic chemistry) and a number of factories for manufacturing of inorganic products

Annual irventory submission 89



CHMI NATIONAGHGNVENTORREPORT OF TIEECHREPUBLIA990;2022

6{th[!Db! | ®dd bSNI G208A0Ss {th[/19aL9 | ®ad "adN ylI
plants are also equipped with energy resources, with a sogmf share of electricity and heat
(autoproducers); this results in relatively high consumption of fossil fueld~ge®14). Heat is generated

using abundant nat@l gas and, to a lesser extent, liquid fuels or, in some cases, electrical energy. In total,

the natioral emission database recorded 00 production units that fall within sector 1.A.2.c.
Thefluctuation in fuel consumption are influenced by many factimsluding economic development, the
production plan of companies and their stocks, meteorological conditions and efforts to reduce the energy
intensity of processes in the chemical industry.)

In the CzSO Questionnaire (CzSQ@3R0ahe consumption of théndividual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

I Chemical (including Petrochemical)

There are embodied the fuels of economic part according to NACE Rev. 2:

Chemicals: NACE Division 20

The fraction ofCQ emissions in subsector 1.A.2.cA® emissions in sector 1.A.2 equalle8l2 in 202.
It contributed 4% to COemissions in the hole
Energy sector.

7000

6000
The following figure Hig. 3-14) provides an

overview of CQ emissions in the subategory in
1.A2.c.

CO, emissions [kt]

The course o€Q emissions is not directly related

to the volume of chemical production, since it is
primarily emissions from burning fossil fuels to
produce electricity and heat (autoproducers). For
msold fueks  mUguidfuels  Biomass = Gaseous fuels this reason, the development of emissions in time
cannot be commented.
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Fig. 3-14 Development of C@emissions in source categc

3.2.11.2 Methodological issues (CRF 1.A.2.c)

Given that in the IPCC 2006 GI. (IPCC, 2006) is used an updated approach to the allocation of feedstocks
and nonenergy use of fuels into IPPU. The new distribution of liquid fuels is to be considered as category
specift methodological issue. This methodological approach is in the same time based on the new
reallocation of fuel consumption for energy and remergy use in the questionnaire from Cz3@23. The
reallocation of feedstocks and nemergy use of fuels in IBHs in details described in chapter 3.2.3.

Other methodological approaches were applied as in the other subcategories, and their description is
provided in chapter 3.2.4.

3.2.11.3Uncertainties and time -series consistency (CRF 1.A.2.c)

See chapter 3.2.5.

3.2.11.4Category-specific QA/QC and verification (CRF 1.A.2.c)

In this category, no specific QA/QC procedures were used. Given that the fuel consumption in this sector,
reported directly, is not related to the production volume of chemicals, there cannot be used thamnelev
comparison with specific commodities.
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Description of the QA/QC procedures is given in chapter 3.2.6.

3.2.11.5Category-specific recalculations (CRF 1.A.2.c)

Based on changes éttivity data in CzSO, 282fuel consumptions of Solid fuels for the ye&r21was

recalculaed. See the differences in tablab.3-23 below. Due to the change of activity data in CzSO 2023

for Natural Gas, Gaseous fuels were recalculated for ¢aesy2018 and 2021, see thab.3-24.

Tab.3-23 Changes after recalculation in 1.A.2.c f8olid fuels

W

Submission 2023 TJ 21599.45 Submission 2023 kt 0.22
Submission 2024 TJ 21560.54, Submission 2024 kt 0.22
Difference TJ -38.90/ Difference kt 0.00
Submission 2024 % -0.18| Submission 2024 % -0.18

ﬂ

Submission 2023 kt 2107.54| Submission 2023 kt 0.03
Submission 2024 kt 2103.74| Submission 2024 kt 0.03
Difference kt -3.80/| Difference kt 0.00
Submission 2024 % -0.18| Submission 2024 % -0.18
Tab.3-24 Changes after recalculation in 1.A.2.c fGaseous fuels
Submission 2023 TJ 10264.27 14777.34
Submission 2024 TJ 10264.45 12905.71
Difference TJ 0.18 -1871.62
Submission 2024 % 0.00 -14.50
Submission 2023 kt 569.15 819.22
Submission 2024 kt 569.28 719.82
Difference kt 0.13 -99.40
Submission 2024 % 0.02 -13.81
Submission 2023 kt 0.01 0.01
Submission 2024 kt 0.01 0.01
Difference kt 0.00 0.00
Submission 2024 % 0.00 -14.50
Submission 2023 kt 0.00 0.00
Submission 2024 kt 0.00 0.00
Difference kt 0.00 0.00
Submission 2024 % 0.00 -14.50
3.2.11.6Category-specific planned improvements (CRF 1.A.2.c)
Currently there are no planned improvementsiliis category.
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3.2.12 Manufacturing industries and construction

3.2.12.1Category description (CRF 1.A.2.d)

Z Pulp, Paper and Print (1.A.2.d)

The structure of fuels, their consumption, used emission factors and emissions of individual greenhouse
gases are shown in the foling outline.

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQITI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 103.38  65,86%) 1 6.81 1 0.00010 0.1 0.00001
Fuel Oil- High Sulphur 118.50 77.40 1 9.17 3 0.00036 0.6 0.00007
Other Bitumenous Coal 4.25 94.08*) 0.9707%) 0.39 10 0.00004 1.5 0.00001
Brown Coal + Lignite 3761.00 98.94*%) 0.9846%) 366.38 10 0.03761 1.5 0.00564
Brown Coal Briquets 1.92 97.50 0.9846%) 0.18 10 0.00002 1.5 0.00000
Natural Gas 5058.76  55.78%) 1 282.15 1 0.00506 0.1 0.00051
Wood/Wood Waste 21232.15 112.00 1 2378.00 30 0.63696 4.0 0.08493
Gaseous Biomass 12 571.12 54.60 1 686.38 1 0.01257 0.1 0.00126
Total year 2022 9 047.81 665.08 0.69273 0.09242
Total year 2021 11 189.57 778.05 0.70907 0.09456
Index 2022/2021 0.81 0.85 0.98 0.98
Total year 1990 25900.78 2 285.33 0.18784 0.02890
Index 2022/1990 0.35 0.29 3.69 3.20

) Country specific data

The origin othe data, the emission factors used and the method of calculating the level of emissions for
the individual gases are shown in details in the following outline.

Structure of Fuels Source of Emission factors Method used
Activity data CQ CH, N2O CcQ CH N2O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bitumenous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

This subcategory includes all manufacturing processes related to the production of paper, cardboard and
print in printing plants. There are tw@rimary paper production factories in the Czech Republic
~GSAaN I

@QIP-t | LINNY &

processing industry.

+ShnyNz |
processes. The other plants select the kind of fuel on the basis of the same criteria as thé thest

0]

aedvxr a

2 Y RA

Pa do
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In the CzSO Questionnaire (CzS@3Rahe consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

Paper, Pulp and Printing

There are embodied the fuels of econanpiart according to NACE Rev. 2

Pulp, paper and print: NACE Divisions 17 and 18

The fraction ofCQ emissions in subsector 1.A.2.d@® emissions in sector 1.A.2 equalled 6 % in 2022.
It contributed 0.8 % to G@missions in the whole Energy sector.
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From the graph orrig.3-15is clear that at the end of
the 90s there was significant substitution, therefore
used fossil fuels (primarily lignite) with wood and later
biogas. Both biofuels represent waste products from
the production of paper and pulp from the two largest
plants in the CzecheRublic. Following the decline in
2003 and 2004, the consumption of fuels after 2005
was relatively stable, while the share of biofuels further
increased.

€O, emissions [kt]

Biofuel consumption has a beneficial effect on the
production ofCQ, which is included in the balaa®f
greenhouse gases. IrFig. 3-15 is shown the
Fig.3-15 Development of C@emissions in source categc  development of CQ emissions from fossil fuels and
1A2d biomasonly in sector 1.A.2.d.

3.2.12.2Methodological issues (CRF 1.A.2.d)

No specific methodological approaches were applied in this subcategory, otherwise see chapter 3.2.6.

3.2.12.3Uncertainties and time -series consistency (CRF 1.A.2.d)

See chapter 3.2.5.

3.2.12.4Category-specific QA/QC and verification (CRF 1.A.2.d)

No specitt methods for QA/QC in this category were usetherwise see chapter 3.2.7.4.

3.2.12.5Category-specific recalculations (CRF 1.A.2.d)

Based ora changef activity data in CzSO, 28Zuel consumption of Solid fuels for the yedi21was
recalculaed. See the differences the Tab.3-25. Due to the change of Net Calorific Value in CzS@ 202
for Natural Gas, Gaseous fuels were recalculatedhferyear2018, 2021 see theTab.3-26.

Tab.3-25 Changes after recalculation in 1.A.2.d f8olid fuels

Submission 2023 TJ 3696.97| Submission 2023 kt 0.04
Submission 2024 TJ 3689.37, Submission 2024 kt 0.04
Difference TJ -7.60/| Difference kt 0.00
Submission 2024 % -0.21| Submission 2024 % -0.21
Submission 2023 kt 360.83| Submission 2023 kt 0.01
Submission 2024 kt 360.09| Submission 2024 kt 0.01
Difference kt -0.74 | Difference kt 0.00
Submission 2024 % -0.21| Submission 2024 % -0.21

Tab.3-26 Changes after recalculation in 1.A.2.d f@aseous fuels

Submission 2023 TJ 4775.923 7349.772
Submission 2024 TJ 4776.008 7350.536
Difference TJ 0.085 0.764
Submission 2024 % 0.002 0.010
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Submission 2023 kt 264.823 407.452
Submission 2024 kt 264.884 407.494
Difference kt 0.061 0.042
Submission 2024 % 0.023 0.010
Submission 2023 kt 0.005 0.007
Submission 2024 kt 0.005 0.007
Difference kt 0.000 0.000
Submission 2024 % 0.002 0.010
Submission 2023 kt 0.000 0.001
Submission 2024 kt 0.000 0.001
Difference kt 0.000 0.000
Submission 2024 % 0.002 0.010

3.2.12.6Category-specific planned improvements (CRF 1.A.2.d)
Currentlythere are no planned improvements in this category.

3.2.13 Manufacturing industries and construction  z Food Processing, Beverages and
Tobacco (1.A.2.e)

3.2.13.1Category description (CRF 1.A.2.e)

The structure of fuels, their consumption, used emission factors and emgseioindividual greenhouse
gases are shown in the following outline.

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 155.07  65.86%) 1 10.21 1 0.00016 0.1 0.00002
Heating and Other Gasoil 85.20 74.10 1 6.31 3 0.00026 0.6 0.00005
Fuel Oil- Low Sulphur 39.50 77.40 1 3.06 3 0.00012 0.6 0.00002
Fuel Oil- High Sulphur 118.50 77.40 1 9.17 3 0.00036 0.6 0.00007
Other Bituminous Coal 448.45  94.08%) 0.9707*) 40.95 10 0.00448 1.5 0.00067
Brown Coal + Lignite 3103.37 98.94*) 0.9846%) 302.31 10 0.03103 1.5 0.00466
Coke 205.31 107.00 1 21.97 10 0.00205 1.5 0.00031
Natural Gas 12 024.45 55.78%) 1 670.67 1 0.01202 0.1 0.00120
Wood/Wood Waste 62.02 112.00 1 6.95 30 0.00186 4.0 0.00025
Gaseous Biomass 3881.53 54.60 1 211.93 1 0.00388 0.1 0.00039
Total year 2022 16 179.85 1 064.66 0.05622 0.00764
Total year 2021 18 818.44 1182.67 0.05799 0.00759
Index 2022/2021 0.86 0.90 0.97 1.01
Total year 1990 37 616.46 2988.18 0.21342 0.03226
Index 2022/1990 0.43 0.36 0.26 0.24

“) Country specific data

The origin of the data, the emission factors used and the method of calculating the level of emissions for
the individual gases are shown in details in the following outline.

Structure of Fuels Source of Emission factors Method used

Activity data CQ CH N2O CQ CH N2O
LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and Other Gasoil CzSO D D D Tier 1 Tier 1 Tier 1
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e
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N.O CcQ CH N.O
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- HighSulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

2000 This subcategory includes all manufacturing

processes related to the production of foodstuffs,
beverages and foodstuff preparations. The
subcategory also includes fuebrisumption in the

tobacco industry. The nature of the production
processes permits the use of a relatively high fraction
of biofuels, especially towards the end of the period.
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In the CzSO Questionnaire (CzSO23R0 the
consumption of the individual kindsf fuels in this
Fauidfuels - Esolidfuels 1 siomass 1 Gaseous fucls sector is reported in the section Industry Sector

Fig. 3-16 Development of C@ emissions from fossil fue Under the item:
combustion in source category 1.A.2.e
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Food, Beverages and Tobacco
There are embodied the fuels of economic part according to NACE Rev. 2
Food processing, beverages and tobacco: NACE Divisions 10, 11 and 12

The faction of CQ emissions in subsector 1.A.2.e@@® emissions in sector 1.A.2 equallé@%b in 2022.
It contributed 1 % to C{emissions in the whole Energy sector.

The following figure provides an overview of fuels consumption in thecatdgory inl.A.2.e.

It is obvious from the graph iRig.3-16 that natural gas is the dominant fuel over the entire time series
with quite balanced consumption. The high shafdassil fuels at the beginning of the period reduced
continuously and with replacement of fossil fuels by solid and gaseous biofuels towards the end of this
period. The overall amount of fuel consumed decreased until 2008. Since 2008 there has beesaae inc

in fuel consumption, which is covered by increasing consumption of biofuels, in response to the
development of the financial crisis in the period at the end of the first decade of the 21st century. Since
2014 the consumptiomvas stable, twgears aga slight decrease started.

Biofuel consumption has a beneficial effect on the productio@@f which is included in the balance of

greenhouse gasegig.3-16 shows the development d€Q emissions from fossfliels and biomasenly
in sector 1.A.2.e.

3.2.13.2Methodological issues (CRF 1.A.2.e)

No specific methodological approaches were applied in thisagigory, otherwise see chapter 3.2.6.
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3.2.13.3Uncertainties and time -series consistency (CRF 1.A.2.e)

See chapter 3.2.5.

3.2.13.4Category-specific QA/QC and verification (CRF 1.A.2.e)

No specific methods for QA/QC in this category were usglerwise see chapter 3.24..

3.2.13.5Category-specific recalculations (CRF 1.A.2.e)

Based ominor changes of activity data in CzSO, 20Rel consumption of Solid fuels for the ye021
wasrecalculaed. See the differences the Tab.3-27. Activity data were also changed for Liquid fuels for
the year 2021, see the recalculation in thab.3-28 Due to the change of activity data in CzSO 2023 for
Natural Gas, Gaseous fuels were recalculated for the years 2018 and 2021, $ab.8:29.

Tab.3-27 Changes after recalculation in 1.A.2.e f8polid fuels

!
a

Submission 2023 TJ 3190.50 Submission 2023 kt 0.03
Submission 2024 TJ 3186.73 Submission 2024 kt 0.03
Difference TJ -3.77| Difference kt 0.00
Submission 2024 % -0.12| Submission 2024 % 0.00
Submission 2023 kt 310.23| Submission 2023 kt 0.00
Submission 2024 kt 309.88| Submission 2024 kt 0.00
Difference kt -0.35| Difference kt 0.00
Submission 2024 % -0.01| Submission 2024 % -0.02

Tab.3-28 Changes after recalculation in 1.A.2.e fbiquid fuels

W
J

Submission 2023 TJ 376.392 Submission 2023 kt 0.001
Submission 2024 TJ 397.692 Submission 2024 kt 0.001
Difference TJ 21.300| Difference kt 0.000
Submission 2024 % 5.356| Submission 2024 % 0.000
‘CQemission 2021 NOemission 201
Submission 2023 kt 26.683| Submission 2023 kt 0.000
Submission 2024 kt 28.261| Submission 2024 kt 0.000
Difference kt 1.578| Difference kt 0.000
Submission 2024 % 0.397| Submission 2024 % 1.587

Tab.3-29 Changes after recalculation in 1.A.2.e fGasous fuels

Submission 2023 TJ 13817.700 15232.439
Submission 2024 TJ 13817.947 15234.022
Difference TJ 0.247 1.584
Submission 2024 % 0.002 0.010
Submission 2023 kt 766.185 844.446
Submissior2024 kt 766.361 844.533
Difference kt 0.177 0.088
Submission 2024 % 0.023 0.010
Submission 2023 kt 0.014 0.015
Submission 2024 kt 0.014 0.015
Difference kt 0.000 0.000
Submission 2024 % 0.002 0.010
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‘NOemission 2018 2021
Submission 2023 kt 0.001 0.002
Submission 2024 kt 0.001 0.002
Difference kt 0.000 0.000
Submission 2024 % 0.002 0.010

3.2.13.6Category-specific planned improvements (CRF 1.A.2.e)

Currently there are no planned improvements in this category.

3.2.14 Manufacturing industries and construction z Non-metallic Minerals (1.A.2.1)

3.2.14.1Category description (CRF 1.A.2.1)

The structure of fuels, their consumption, used emission factors and emissions of individual greenhouse
gases are shown in the following outline

Structure of Fuels Activity CQO N>O

data ER OxF Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 103.38  65.86%) 1 6.8 1 0.00010 0.1 0.00001
Heating and Other Gasoi 85.20 74.10 1 6.3 3 0.00026 0.6 0.00005
Fuel Oil- Low Sulphur 39.50 77.40 1 3.1 3 0.00012 0.6 0.00002
Fuel Oil- High Sulphur 118.50 77.40 1 9.2 3 0.00036 0.6 0.00007
Anthracite 19.04 98.30 1 1.9 10 0.00019 1.5 0.00003
Other Bituminous Coal 3432.49 94.08*) 0.9707%) 313.5 10 0.03432 1.5 0.00515
Brown Coal + Lignite 373.80 98.94*) 0.9846%) 36.4 10 0.00374 1.5 0.00056
Coke 1510.77 107.00 1 161.7 10 0.01511 1.5 0.00227
Coal Tars 111.11 80.70 1 9.0 10 0.00111 1.5 0.00017
Brown Coal Briquets 1420.12 97.50 0.9846%) 136.3 10 0.01420 1.5 0.00213
Coke Oven Gas 82.21 44.40 1 3.6 1 0.00008 0.1 0.00001
Natural Gas 21550.42 55.78%) 1 1202.0 1 0.02155 0.1 0.00216
Other fuels- liquid 582.29  71.93%) 1 41.9 30 0.01747 4 0.00233
Other fuels- solid 5944.65 84.33%) 1 501.3 30 0.17834 4 0.02378
Wood/Wood Waste 4311.92 112.00 1 482.9 30 0.12936 4 0.01725
Total year 2022 35 373.47 2 432.90 0.41630 0.05598
Total year 2021 41 313.09 2 760.30 0.42203 0.05653
Index 2022/2021 0.86 0.88 0.99 0.99
Total year 1990 59962.36 4527.12 0.29373 0.04487
Index 2022/1990 0.59 0.54 1.42 1.25

“) Country specific data

The origin of the data, the emission factors used and the method of calculating the level of emissions for
the individual gases are showndatails in the following outline.

Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N.O CQ CH N.O
LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and Other Gasoill CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Antracit CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
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Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N2O CQ CH N2O
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Other fuels- liquid ETS, CzSO CS D D Tier 2 Tier 1 Tier 1
Other fuels- solid ETSCzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

Category 1.A.2.f now comprises all industrial processes for the treatment efitegrals raw materials

and products suchs cement, lime, burnt building materials and refractory materials, ceramics, glass etc.
Category 1.A.2.f was established by dividing the original category into 2 groups, i.e. in 1.A.2.g are included
remained sources of greenhouse gases from the categdanufacturing industries and construction."”

The category is characterized by high energy intensity, and for it is also typical consumption "Other fuels",
that are burned at the cement works furnaces. The cement kilns in the Czech Republic are the only one
facilities (except the industrial waste incinerators reported in sector 5 Waste), in which it is allowed
incinerating waste, respectively an alternative fuels made from waste.

In the CzSO Questionnaire (CzSQ@3R0he consumption of the individual kindé fuels in this sector is
reported in the section Industry Sector under the item:

NonMetallic Minerals
There are embodied the fuels of economic part according to NACE Rev. 2:

NACE Divisions 23

23 Manufacture of other nommetallic mineral
products
23.1Manufacture of glass and glass produc
23.2Manufacture of refractory products
23.4Manufacture of other porcelain and
cerarric products
23.5Manufacture of cement, lime and plaste

Production [Mt]

clinker —cement —|imE

The fraction ofCQ emissions in subsector 1.A.2.f i ik cemn e
Q0 emissions in sector 1.A.2 equalle2P2 in 2022. It === Total production

contributed 3 % to C&missions in the whole Energyig.3-17 production of the most important mineral products
sector.

Between the most importanbusinesses are included mainly cement (a total of 5 facilities), which are
operated in the northern, central and eastern Bohemia and Central Moravia and lime (a total of 3 facilities)
in southern and eastern Bohemia and North Moravia.

Total production othe most important mineral productis shown in the graph ohRig.3-17.

Fig.3-18 provides an overview of fuels consumption ab@® emissions in the subategory in 1.A.2.f.
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The graph shows the evolution @Q emissions,
that has the same pattern as the fuel consumptio 5000
The high consumption of fossil fuel at th — >°
beginning of the period decreased gradually, anc 3500
is evident that the most important fuel in this 3000
sector is natml gas. The high consumption ¢ & 2%
fossil fuels gradually was declining and liquid fue 1500
from 2002 gradually were replaced by alternativ 1000
fuels (Other fuels). The increase in fu 503
consumption between 2005 and 2008, we
interrupted by the crisis developmenof the
economy and after some recovery in 262011,
followed by another decline. From 2014 wasg.3-18 Development of C@emissions in source category 1.A.2.
recorded slight increase and from 2016 slight

decreaseSlight increase since 2017 can be observed for biomass
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3.2.14.2Methodological issues (CRF 1.A.2.1)

The categoryof NontMetallic Minerals reports consumption of alternative fuels (Other fuels). The
compilation consumption balance and the determination of the emission factors are different from the
procedures used for other fuels, as described in section 3.2.4. d$ie bource of information is tHeU

ETS database, where the emission factors for different types of alternative fuels are available. The resulting
processed data on consumption of alternative fuels is further corrected according to the data on the server
of the Union of cement and lime manufacturers (www.svcement@zijte extense recalculation were

done for the year 2020, based on the change of the methodology. Biocomponent was separately added to
the 1.A.2.f category since 2003. It was found outthatiK S / T { h ljdzSadGA2y Yyl ANB a/ *
aKSS{ daLy R?2actdallySéntain @ iidtudekof fossil and biopartslethough these data are
marked as noswren (information from the Ministry of Industry and TradeJhe proportion of the
biocomponentwas calculated as a linear decrease from 50% to zero. This procedure must be used, as
there was a very low proportion of solid biofuels in this subcategory, which is gradually growing. The linear
decrease between 2003 and 2012 must be chosen because tibdsg is no longer any basis for
determining the share of the bioomponent in alternative fuel®ue to the refinement of solid and liquid

other fossil fuels calculations quite steady consumption in years were achiMeztnative fuel
consumption is shon in Tab.3-30.

Tab.3-30 Consumption of alternative fuels in sector 1.A.2.f

Solid fuels 2 424 3 200 3 517 3 398 3726 3222 3 236 3 224 3 885
Liquid fuels 1 266 1 156 589 1014 240 557 682 708 661
Total 3 690 4 356 4 105 4 412 3 966 3779 3918 3 932 4 546
Solid fuels 2 279 2 904 3739 4 640 5 512 5 448 6 182 6 769 6 435
Liquid fuels 1029 1138 1153 1022 1091 978 1257 1118 687
Total 3 309 4 042 4 893 5 662 6 603 6 426 7 438 7 887 7 122
Solid fuels 6 192 5945
Liquid fuels 582 582
Total 6773 6 527

Emission factors for calculatifg® emissionss based on the consumptiaf fuel (solid, liquid fuels). The
resulting emission factor corresponds to the relative representation of individual types of fudlabln
3-31is show an overview of emission factors used for solid and liquid alternative fuels in different years.
It can be seen that the EF is quite stable.
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Tab.3-31CQ emission factors used in the consumption of alternagi fuels in sector 1.A.2.f

Solid fuels 87.55 87.46 8854 8454 7826  80.98  79.14 8523  85.78
Liquid fuels 75.42 7580 75.09  76.16  73.00 7193  70.42 8121  77.40
Solid fuels 92.61 87.46 8752 8498 8520 8483 8543 8331 82.26
Liquid fuels 80.08 7875 7878 7930 77.91 7679 7886  77.81  75.64
Solid fuels 86.58 84.33

Liquid fuels 75.21 71.93

For the calculation o£H and N.O emissions were used default emission factors in line with the IPCC
2006 Gl. (IPCC 2006), for the entire time series ZD22 (Tab.3-32).

Tab.3-32 Emission factors fo€H and N,O emissions used in the consumption of alternative fuels sector 1.A.2.f

Solid fuels 30 4
Liquid fuels 30 4

3.2.14.3Uncertainties and time -series consistency (CRF 1.A.2.f)

See chapter 3.2.5.

3.2.14.4Category-specific QA/QC and verification (CRF 1.A.2.f)

As a basic indicator for verification of fuel consumption in the sector of production of pig iron and steel,
should be regarded indicators tife overall production of basic goods such as cement, lime, clay tiles and
roof tiling or glass and fine ceramics. This is a
T - 18 relatively large mass flows, which also exhibit
I ij high energy demandgig.3-18). Comparison of

total production and total fuel consumption in
the sub sector 1.A.2.f is shownhig.3-19.
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Fuels consumption [PJ/year]
Mineral production [mil. ton/year]

a0 o - 6 The basic trend flow of production of mineral
P : products in total corresponds well with the total
o . . . . o fuel consumption. Given that this is a rough
Eekkgssggsteceacgs comparison, it might be that the minor variations
CrThsEEEEEEEEEE RS are caused by different specific energy intensities
== Fuels consumption Minerals production

of the individual kinds of mineral products.

Fig.3-19 Trends in production of mineral products compared w
the development of fuel consumption in the sector 1.A.2.f Other QA/QC procedures are set out in section
3.2.6.

3.2.14.5Category-specific recalculations (CRF 1.A.2.f)

Based orminor changes of activity data in CzSO, 202e consumptionof Solid fuels for the ye&2021
was recalculad. See the differences the Tab.3-33. Based on the minor changes in activity data CzSO,
2023, fuel cosumption of Liquid fuels was recalculated for the year 2021, sed #te3-34. Due to the
change of activity data in CzSO 2023 for Natural Gas, Gaseous fuels vedcalated for the year 2018
and 2021, see th&ab.3-35. In the subcategory 1.A.2.f was found out wrong emission factor ferirCO
2021. The emission factors weredgied and recalculation of G@missions was performed, see thab.
3-36.
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Tab.3-33 Changes after recalculation in 1.A.2.f for Solid Fuels

Submission 2023 TJ 6121.10 Submission 2023 kt 0.06
Submission 2024 TJ 6628.51 Submission 2024 kt 0.07
Difference TJ 507.42| Difference kt 0.01
Submissior2024 % 7.66| Submission 2024 % 7.74
‘CQemission 2021 NOemission 201
Submission 2023 kt 568.97| Submission 2023 kt 0.01
Submission 2024 kt 622.72| Submission 2024 kt 0.01
Difference kt 53.75| Difference kt 0.00
Submission 2024 % 8.63| Submissior2024 % 7.74

Tab.3-34 Changes after recalculation in 1.A.2.f farquid Fuels

!
a

Submission 2023 TJ 516.40| Submission 2023 kt 0.00
Submission 2024 TJ 537.70| Submission 2024 kt 0.00
Difference TJ 21.30| Difference kt 0.00
Submission 2024 % 3.96| Submission 2024 % 4.55
CQemission 2021 NOemission 201
Submission 2023 kt 38.64| Submission 2023 kt 0.00
Submission 2024 kt 40.22| Submission 2024 kt 0.00
Difference kt 1.58]| Difference kt 0.00
Submission 2024 % 3.92| Submission 2024 % 4.66

Tab.3-35Changes after recalculation in 1.A.2.f f@aseoug-uels

Submission 2023 TJ 23867.17 27370.69
Submission 2024 TJ 23867.60 27373.53
Difference TJ 0.43 2.85
Submission 2024 % 0.00 0.01
CQemission 2018 2021
Submission 2023 kt 1323.42 1517.36
Submission 2024 kt 1323.73 1517.52
Difference kt 0.31 0.16
Submission 2024 % 0.02 0.01
CHemisson 2018 2021
Submission 2023 kt 0.02 0.03
Submission 2024 kt 0.02 0.03
Difference kt 0.00 0.00
Submission 2024 % 0.00 0.01
NOemisson 2018 2021
Submission 2023 kt 0.00 0.00
Submission 2024 kt 0.00 0.00
Difference kt 0.00 0.00
Submission 2024 % 0.00 0.01

Tab.3-36 Changes after recalculation in 1.A.2.f f@Q emissions.

Submission 2023 TJ 2670.50
Submission 2024 TJ 2725.99
Difference TJ 55.49
Submissior2024 % 2.04
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3.2.14.6Category-specific planned improvements (CRF 1.A.2.1)

Currently there are no planned improvements in this category.

3.2.15 Manufacturing industries and construction  z Other (1.A.2.9)

3.2.15.1Category description (CRF 1.A.2.9)

The structure of fuels, thectonsumption, used emission factors and emissions of individual greenhouse
gases are shown in the following outline.

Structure of Fuels Activity CQO CH N>O

data ER OxF Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 723.64  65.86%) 1 47.66 1 0.00072 0.1 0.00007
Fuel Oil- Low Sulphur 39.50 77.40 1 3.06 3 0.00012 0.6 0.00002
Fuel Oil- high Sulphur 592.50 77.40 1 45.86 3 0.00178 0.6 0.00036
Anthracite 1.94 98.30 1 0.19 10 0.00002 1.5 0.00000
Other Bitumenous Coal 23.62 94.08%) 0.9707%) 2.16 10 0.00024 1.5 0.00004
Brown Coal + Lignite 883.68 98.94*) 0.9846%) 86.08 10 0.00884 1.5 0.00133
Coke 33.20 107.00 1 3.55 10 0.00033 1.5 0.00005
Brown Coal Briquets 307.86 97.50 0.9846%) 29.55 10 0.00308 1.5 0.00046
Natural Gas 32 140.33 55.78%) 1 1792.64 1 0.03214 0.1 0.00321
Wood/Wood Waste 8598.60 112.00 1 963.04 30 0.25796 4 0.03439
Total year 2022 34 746.26 2 010.75 0.30522 0.03994
Total year 2021 44 919.30 2 579.20 0.33995 0.04432
Index 2022/2021 0.77 0.78 0.90 0.90
Total year 1990 232 304.69 19 063.89 1.80697 0.26619
Index 2022/1990 0.15 0.11 0.17 0.15

) Country specific data

The origin of the data, the emission factors used andntfghod of calculating the level of emissions for
the individual gases are shown in details in the following outline.

Structure of Fuels Source of Emission factors Method used
Activity data CQ CH, N2O CcQ CH N2O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Antracit CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

This subcategory includes the remaining enterprises in the processing industry not included in
subcategories 1.A.2.a to 1.A.2.f. This is an enrdegganding branch with fuel consumption, such as the
textile and leather industry, wood processing and subsegyproduction processes, the entire machine
industry, incl. production of means of transport and the construction industry.

In the CzSO Questionnaire (CzS@3Rahe consumption of the individual kinds of fuels in this sector is
reported in the sectiorindustry Sector under the item:

9 Transport Equipment
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Machinery

Mining (excluding fuels) and Quarrying
Wood and Wood Products
Construction

Textiles and Leather

= =4 =4 4 -4 =4

Nonspecified (Industry)

There are embodied the fuels of economic part according to NACE Réwer2 RACE Divisions @309,
13¢ 16, 21¢ 22, 25¢ 33 and 41c 43.

The fraction ofCQ emissions in subsector 1.A.2.g i
CQ emissions in sector 1.A.2 equall28% in 2022.
It contributed 2 % to COemissions in the whole| 2%0®

25000

Energy sectorOverall emissions have exhibited %15000
decrease since 1990. At the beginning of the peri¢ £

Solid Fuels were of major importance, but this h| & *®®
corstantly decreased until 2020. Liquid fuels ha) g suo

also constantly decreased in importance since 19
Natural Gas is also important fuel in this catego
This importance of NG can be seen as a sli
increase for the year 2021.
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Fig.3-20 Development of C@emissions in source categc

The graph irFig.3-20 shows that the beginning of**29

the period was characterised by highly enengiensive types of industrial processes in this category.
Social changes occurring in the Czech Republic in the early 90s resulted inganvéngymeasures being
introduced by newyf privatized enterprises. Together, these influences led to an end to inefficient
production and suppression of consumption, particularly of fossil fuels, which were the dominant fuels at
the beginning of the period and virtually disappeared by 2005, vthey were replaced by biomass. At

the same time, the importance of liquid fuels decreased. All this was reflected very significantly by a decline
in the CQ emissiongand other greenhouse gases). This is the category with the largest relative decrease
in CQ emissions from 1990 to 2022 (@2decrease).

3.2.15.2Methodological issues (CRF 1.A.2.9)

Sector specific methodological approaches were not used, the general approaches are given in chapter
3.2.4.

3.2.15.3Uncertainties and time -series consistency (CRF 1.A.2.9)

See chafer 3.2.5.

3.2.15.4Category-specific QA/QC and verification (CRF 1.A.2.9)

See chapter 3.2.6.

3.2.15.5Category-specific recalculations (CRF 1.A.2.9)

Based ormminor changes of activity data in CzSO, 20Rel consumptions of Solid fuelespectivelyfor
Liquid fueldor the year 2021vererecalculaed. See the differences the
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Tab.3-37, resp.Tab.3-38. Due to the change of activity data in CzSO 2023 for Natural Gas, Gaseous fuels
were recalculated for the years 2018 and 2021, se€Tie.3-39.

Tab.3-37 Changes after recalculian in 1.A.2.g for Solid Fuels.

Submission 2023 TJ 1335.52| Submission 2023 kt 0.01
Submission 2024 TJ 1332.75| Submission 2024 kt 0.01
Difference TJ -2.77/| Difference kt 0.01
Submission 2024 % -0.21| Submission 2024 % -0.21
Submission 2023 kt 130.12| Submission 2023 kt 0.00
Submission 2024 kt 129.85| Submission 2024 kt 0.00
Difference kt -0.27| Difference kt 0.00
Submission 2024 % -0.21| Submission 2024 % -0.21

Tab.3-38 Changes after recalculion in 1.A.2.g for Liquid Fuels.

!
a

Submission 2023 TJ 2217.59 Submission 2023 kt 0.00
Submission 2024 TJ 2089.79 Submission 2024 kt 0.00
Difference TJ -127.80| Difference kt 0.00
Submission 2024 % -6.12| Submission 2024 % -9.49
CQemission 2021 NOemission 201
Submission 2023 kt 158.34| Submission 2023 kt 0.00
Submission 2024 kt 148.87| Submission 2024 kt 0.00
Difference kt -9.47| Difference kt 0.00
Submission 2024 % -6.36| Submission 2024 % -11.01

Tab.3-39 Changes after recalculion in 1.A.2.g for Gaseousuels.

Submission 2023 TJ 31033.86 39827.34
Submission 2024 TJ 31034.41 41496.76
Difference TJ 0.55 1669.42
Submission 2024 % 0.00 4.02
CQemission 2018 2021
Submission 2023 kt 1720.81 2207.92
Submission 2024 kt 1721.21 2300.47
Difference kt 0.4c0 92.55
Submission 2024 % 0.02 4.02
CHemisson 2018 2021
Submission 2023 kt 0.03 0.04
Submission 2024 kt 0.03 0.04
Difference kt 0.00 0.00
Submission 2024 % 0.00 4.02
NOemisson 2018 2021
Submission 2023 kt 0.00 0.00
Submission 2024 kt 0.00 0.00
Difference kt 0.00 0.00
Submission 2024 % 0.00 4.02

3.2.15.6Category-specific planned improvements (CRF 1.A.2.9)

Currently there are no planned improvements in this category.
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3.2.16 Transport (1.A.3)

For the purposes ofireenhouse gas emissioralculations the type of transport modes and vehicle
categories are differed according to a vehicle type. A particular category consists of the transport mode,
the fuel used and the type of emission standard that the vehicle mesdt (in the road transport). The
categories of vehicles are not so detailed for froad transport.

Activity data (AD) for road transport are calculated with the help of combining Czech Car Registry (CCR)
and Database of Technical Control Stations (TO®).result is average traffic performance for each
category in vehicle kilometres per year. These data are entered into CORERIE@Eation program (see
chapter3.2.16.3.

The data required for calculations in other categories (aviation, rafwsayigation) aréuel consumption
statistics provided by Czech Statistical Office (CzSO). Activity data are further obtained from

EUROCONTROL database foaki2 Y F YR FNRY /1 SOK wlAfole ! RYAYAA

The categories of mobile sources #ne following:

Domestic Aviation (CRF 1.A.3.a)

9 airplanes fuelled by aviation gasoline
9 airplanes fuelled by jet kerosene

Road Transport (CRF 134b)

1 motorcycles, mopeds, micrcars, quad & ATVs-fategory):
0 conventional, Bro 1 ¢ Euro 5,
0 petrol, diesel,
1 passenger cars (PCs)
0 PRE ECE, ECE 15000 ECE 15/02, ECE 15/03, ECE 15f6dyentional,improved
conventional, open loofEuro 1 ¢ Eiuro 6,
o petrol, petrol hybrid, petrol PHEWiesel,diesel PHEM,PGbifuel, CNG bifuelbattery
electric,

1 light duty vehicles (LDVS)
0 conventional, Bro 1 ¢ Euro 6,
0 petrol, diese]

1 heavy duty vehiclegHDVSs):

0 conventional, Bro | ¢ Euro V|,
0 petrol, diese]
1 buses
0 conventional, Bro | ¢ Euro V|,
o diesel, diesel hybrid, biodiesel, CNG

Railways (CRF 1.A.3.c)

9 diesellocomotives: linehaul, shunting, rail cars,
1 steam locomotivesbituminous coal, lignite.

Domestic Navigation (CRF 1.A.3.d)
9 ships with diesel engines
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3.2.16.1 Methodological issues

The methodology for road transport in
the Czech Republic is based on
COPER3 methodology from 2018 (see
chapter 3.2.16.3. Other sectors
operate with emission factors {g.kg!]

of fuel instead of [g.T3] of energy

300000 -

250000 -

200000 -

ém 000 because the countrgpecific measured

§ data of eery greenhouse gas are in the

S 100000 | weight unitsin theinternal database.

‘ The AD calculated for the CRF Reporter
50000 1 in TJ are affected by CS calorific value

I (which is variable in different years) of

- R

0

2000 ’ 20'02 ‘ 20104 ’ 20'06 ' 20'08 ' Zt)rl[] ’ 20'12 ‘ ZOIM ’ 20r16 ‘ 2018 ‘ 2020 2022 a partICUIar fuel The fuel Consumptlon
entered to the CRF Repert must be

Road Transport - Gasoline Road Transport - Diesel Oil converted from Weight to energy units

Road Transport - LPG Road Transport - CNG (using the calorific value)Therefore,
B Road Transport - Biomass B Railways - Diesel Cil the t|me SerieS Of |EF dependS partla”y
on the trend of calorific values and
mostly on EF ifg.kg']. In case of road
transport, all is done automatically in COPERT Emission factors of transport subsectors are always
given forthe current submission year. All calorific values used for calculations in the transport sector are
presented in thechapter 3 (Energy).

O Aviation - Jet Kerosene M Aviation Gasoline

Railways - Coal Navigation - Diesel Qil

Fig.3-21 Annual fuel consumption bynode of transport

In the table belowactivity databy mode of transpat are displayeda graphical comparison is shown in
Fig.3-21.

Tab.3-40 Fuel consumption by mode of transport

Aviation Road Transport Railways Navigation
~ Aviation | Jet Gasoline Diesel LPG CNG Biomass DieselOil Coal DieselOil |
Gasoline Kerosene Qil

M (mJ (mJ M (mJ (M (M (mJ (M [t
2000 131 8 256 79 855 74322 2852 97 2 480 4 440 NO 213
2001 88 8774 81712 82493 2792 97 1842 4 066 NO 335
2002 131 7576 82 574 89452 2838 97 2 586 3942 NO 168
2003 131 10 186 90 191 105862 2884 146 2480 3857 NO 168
2004 131 13 097 89 883 116 057 3015 146 1275 3810 NO 251
2005 88 13610 88 234 135003 3104 146 106 3848 14 209
2006 88 14 116 87 332 144135 3298 146 727 4107 15 257
2007 88 14 809 91 070 152 072 3527 195 1204 4061 13 214
2008 88 15675 87 701 152639 3506 244 4 469 4501 14 171
2009 88 14 332 85 499 148039 3242 293 7913 4083 14 215
2010 88 13 423 77 631 142060 3374 343 9374 3959 15 172
2011 44 13 293 74618 142 631 3417 392 12 140 3869 15 129
2012 88 12 384 69 510 144170 3767 489 11 136 3737 15 215
2013 88 11951 65 316 146 332 3898 736 11 205 3652 16 86
2014 88 12 341 64 662 153487 4292 1032 12817 3697 43 129
2015 131 12 427 65178 162927 4336 1528 12 000 3607 43 129
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2016 131 13 380 67 180 170197 4336 2076 11 875 3308 41 172
2017 131 15025 66425 177508 4205 2320 12440 3436 41 172
2018 131 17 320 66 471 180111 4030 2 615 12 273 3435 28 129
2019 131 17710 66450 182483 3854 3106 13602 3308 13 215
2020 88 4 850 60 380 171429 3241 3157 14 872 2927 8 172
2021 88 6 495 62798 186581 3285 3205 13624 2852 11 173
2022 88 11171 65692 190184 3723 3174 12850 3109 13 130

3.2.16.2 Aviation (CRF 1.A.3.a, 1.D.1.a)

Burning processes in air transport are quite different from those in land and water transport. This is caused
by its operation in a wider range of atmosphesanditions (namely by substantial changes in atmospheric
pressure, air temperature, and humidity). These variables are changing vertically vattitiade and
horizontally with air masses. The categories 1.A.3.a (domeghation) and 1.D.1.@nternationalaviation)

are reported with respect to distinctive flight phases: LTO (Landing/@tike to 3 000 feet) and RUISE
(above 3000 feet). Emissia@from helicopters used for public and private purposes are included in this
category. Emissionfom military aircrafs and helicopters are not includednd are reportedin the
categoryl.A.5.b Military: Mobile Combustion.

3.2.16.2.1 Methodological issues

ForlER flightsbottom-up data from EUROCONTR@e usedin time series 2005 to present yedrime

series 199@2004 was estimated by extrapolation of EUROCONTROL fuel consumption with the help of
fuel consumption from Czechil questionnaire provided byCzSOEmissions were calculated with
EUROCONTROL implied emission factors. RIBEatios were calculeed from EUROCONTR@dta
(Tab.3-41). In 2024 submissiorthe entire time series 1992022 was recalculated based on the latest
EUROCONTROL data (sesptdr 10.1.1.2.

For VFR flightsratio between LTO aCRUB&S2 6 0 F AYSR FTNRBY “ /|
there is no database for VFR flight characteristics in CZ. The LTO/CRUISE ratio and EFs a2@@x@ling to
IPCC Guidelinesere applied on fuel consumption obtained fro@zS0On CzechOil questionnaire. kel
consumption forhelicopterswasalso obtained fronCzSO. &io between LTO andRUISE was obtained

" dc¢odingxd@086IPCCuidelineswere applied on fuel consumptiobTO and RUISEatios

TNRY

are presented in thdab.3-41.

a

GKSANI S

To ensure comparability of statisticsiel consumption for aviation is fuel balanced on fuel consumption
stated in CzecbBil questionnaire for jet kerosene and aviatigasoline on national level.

Tab.3-41Ratio of fuel usage between LTO an®QISHlight mode in 202

1.A3.a (IFR)

1.A3a (VFR,
Helicopters)

CRUISE

CRUISE

0.264

0.763

0.900

0.100
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1Dla LTO 0.130

CRUISE 0.8

Activity data

450 ~pmm e eeemmmmmmmmmmmmmmmmmmnmmmeeeeemeemmmemmmmmmmmmmmmnns Activity data are gained fror@zSO
800 b e and EUROCONTROL. Data are
s ] divided between LTO andRUISE
£ . . .
S 0 flight mode according to ratio
Bl which is stated in theTab. 3-41.
2 The total consumption of jet
g 0 | kerosene in the Czech Republic is
5 o0 | divided into five categories
T (Domestic Aviation, International
m Aviation, Army, Industry and
Ozuoo 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 Commercial and Public Services).
m Domestic Jet Kerosene LTO | International Jet Kerosene LTO The Jet kerosene Consumption as
Domestic Jet Kerosene Cruise International Jet Kerosene Cruise well as relevant emissions from
categories Army, Industry,

Fig.3-22 Annual jet kerosene consumption in aviation according to flight mode Commecial and Public Services
are not reported in CRF tables in
Transport sector 2A.3, but in sectors A5.b, LA.2.gand 1A.4.a respectively. Data fatomestic aiation
and international aviation are gained from EUROCONTROL (IFR flight$)oamCzSVFRilights and
helicopters).Fig.3-22 displays jet kerosene consumption according to flight mode.

Emission factors

The emission factors fdFR flightsare on Tier 2 level for G@nd on Tier 3 level fak,O. Those EFare
based on EUROCONTROL database. EFs for VFR flights and hedicooe3H for IFR flightgare Tierl.
They are based on calorific value of fugbdatedevery year by Czech Oil Gtiennaire for EEA) and EF
(kg/TJ) stated in 200 CCGzuidelinesfor aviation.

Tab.3-42 Emission factors fo€Q, CH, and N,O for aviation in [g.kg'] of fuel in 202

Subsector FuelType EMNO

[9-kg'] [9-kg'] [9-kg]
Aviation-LTO Aviation Gasoline 3050 0.022 0.086
Aviation - CRUISE Aviation Gasoline 3050 0.022 0.086
Aviation-LTO Jet Kerosene 3150 0.022 0.086
Aviation - CRUISE Jet Kerosene 3150 0.022 0.086
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Fig.3-23 Emissions of COCH and NO from aviation

CQ emissions fromdomestic air transport
make a very small contribution to overall
emissions from aviation2¢o in average for
years 20052022 asthey aremainly limited to
flights between the five largest airports in the
Czech Republi¢Prague, Brno, Karlovy Vary,
Pardubice and Ostraya Similarly to road
transport, the consumption of aircraft fuels is
not monitored centrally by the Czech Statistical
Office. Aircrafts are mainly fuelled by jet
kerosene while the consumption of aviation
gasoline andCQ emissions from aviation
gasoline are limited to small aircrafts used in

agriculture, sports andbr recreational activitiesSmall aircrafts fuelled by aviah gasoline include VFR
flights. There are no small aircrafts fuelled by jet kerosene for VFR flights in the Czech Republic.

Fig.3-23 showsGHGemissions from aviation in the Czech Repufliee emissions were decreasing from
2008 to 2013 as a result of the economic crisis. From 2014, the emissions were increasaigugetitirop
in 2020and 2021caused by COVAD® pandemic situationn 2022, KS SYA adai 2y a 3INB g

reach the level of years before pandemic.

3.2.16.3 Road Transport (CRF 1.A.3.b)

This category covers all GHG emissions from motor roatspat in the Czech Republic. It includes all
private as well as public transport excdpt agricultura) forestand militarytransportwhich are reported

in separate categories. Estimations are made forftilowing vehicle categories: passenger cars (PCs),

light duty vehicles (LDVs), heavy duty vehicles (HDVs), buselscatelgory vehigds For calculation
purposes, the vehicle categories were broken down by a type of fuel amchBrms.

3.2.16.3.1 Methodological issues

The appropriate distribution is necessary to assign a relevant emission factor. Sektb Road

Transport is split into fousubsectors:

1.A.3.bi Passenger Cars

1.A.3.hii Light Duty Vehicles

1.A.3.hiii Heavy Duty Vehicles and Buses
1.A.3.biv Mopeds and Motorcycles

=a =4 -8 -9

For estimationof road transportemissions COPERT 5.7 model was use®@PERI§ based on the 2023
Emissioninventory Guidebook and 2016 IPCC Guidelines and also incorporates results of several
technology, research and police assessment projects. Model is being regularly updated (usually new
version each year).he basis for emission calculations in COPERTruianiger of vehicles, average annual
mileage, and average total mileage for COPERT categories. Other important variables are:

I CS meteorological information

1 EU average information about driver behaviour (trip length, trip duration, average speed on

different roads etc.)

9 technical parameters of vehicles (technologies for emissions reduction, A/C in vehicles, tank size,

ydzYo SNJ 2F FEf S&aX0
1 fuel quality and composition of fuel
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9 calorific value of fuels (frol€zSQ
f H:C and O:C ratips

9 share of fossil fractiomi biodiesel
I ETBE content in biogasoline

This is only a brief summary. Full description of COPERT 5 program is possible itoG@BERT
Documentation Full methodology of applicatiasf COPERT 5 izé&thiais described in Pelik andBrich
2017 and Pelikn andBrich 2018.

Activity data

AD for COPERT program are gained from two large datah&3ssch Car Registry (CCR) and Database of
Technical Control Stations (TCS). CCR contains information about numbers and technical details of vehicles
registered in particular categories in CZ. TCS dgeéinaual traffic performance for a particular car. By
combining these two databases it is possible to obtain numbers of vehicles, average annual mileage, and
average total mileage for all COPERT categories which are relevant in CZ. Results are in full accuracy four
years beforghe actual reported yearThereason is that new cars in CZ must undertakechnical control

after four years after signing in CCR. To have precise average annual mileage and emissions, éistimates

is necessary to recalculate results 4 years backward repeatedly. This calculattedyefor average

annual mileage in Czech conditions was developed by Brich in 2014 and improved in 2019. Methodology
was certified by Czech MoT. COPERT uses these AD to calculate fuel consumption in all categories. Fuel
consumption in categories is norfimed with the help of total fuel consumption provided By Sdor

national level.

Fig.3-24 shows trends of fuel consumption after 2000. General rising trend of fuel consumption by PCs
and LDVs is in line with general trend in the whole Europe. There is an obvious influence of economic crisis
between 2008 and 2013 to fossil fuels
300000 consumption Tab.3-43). From 2014,
— there is a significant increase of fuel
m . . . .
| consumption of main fossil fuels. In

250000
-y
200 000

. -
- 3 I II 2017, almost 10% lower prices of
.- I I I I I I I I II I I diesel and gasoline nfluenced
| | II I II increase of fossil fuels consumption.
III The  consumpti [
ption of gasoline
fluctuated around 9®O0 TJ from
2003 to 2009, but istarted todecline
0 significantlysince 2010. This decline
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 Was espeCIa”y Caused by the
downward trend in an average fuel
consunption of modern passenger
cars. In 2013 the gasoline
consumption decreased to56320 TJ.
Since thenit has been fluctuating around this value. Exception is year 2020 influenced by COVID situation,
when gasoline consumption wa® 378TJ In 2021, it ros to almost 6300 TJ and in 2022 it again reached
the prepandemic level Diesel @iel consumption was steadily growing from 2000 until 20@8en
economic crisis startedhfter the crisis, steep increase began in 2014 and was related to economic growth
andgrowing popularity of diesel P3ue to COVID pandemic, diesel consumption dropped to4181TJ
in 2020. In 2021, it sharply increased to B3® TJ and the growth was continuing in 2022.

100000

Fuel Consumption [TJ]

50000

Passenger Cars ® Heavy Duty Vehicles Light Duty Vehicles W Buses L-Category

Fig.3-24 Trend of fuel consumption according teehiclecategories

Bioethanol was almost not used, and biodiesel was only usedimnadl sharen Czech Republic until 2008

The consumption of gasolinalso includsthe consumption of bioethanol, whicstarted to beadded to

all gasoline in the amount of 2% sirfcdanuary2008 The share of bioethanol as a renewable resource in
gasolne reached a value 4.1% in 2010 and the share of fatty acid methyl esters (FAME) as a renewable
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resource in diesel oil reached a value 6% in 2010 and both viahwesnot changed since theBhare of
biofuels in fossil fuelsncrea®d too (6.8% in 2010 an8.5% in 2015). These facts (the reduction in
aconsumption and an increasing share of-b@mponents) have a favourable impact 6@ emissionsin
2015, bwer taxes for blends with high percentage of biodiasete implemented, but customers slowly
accefped this changeSince2016, the consumption of biodiesdlas been steadily increasing and it reached
more than 12500 TJ in 202@ince 2021, it has been slightly decreadBigethanol shows no specific long
term trend. The highest consumption of bioethanol was before C@¥ihidemicn 2019 (2078 TJ).

Tab.3-43 Fuel consumptiorin road transport in the Czech Republic

M (M M M M (m
2000 79 889 74 325 2852 97 2590 0
2001 81 750 82 499 2792 97 1924 0
2002 82616 89 458 2838 97 2701 0
2003 90 237 105 871 2884 146 2590 0
2004 89 934 116 072 3015 146 1332 0
2005 88 289 135 024 3104 146 111 0
2006 87 371 144 165 3298 146 703 54
2007 91 148 152 101 3527 195 1258 0
2008 87 722 152 660 3506 244 3145 1458
2009 85 503 148 052 3242 293 5698 2 457
2010 77 632 142 065 3374 343 7252 2430
2011 74 615 142 624 3417 392 10 027 2538
2012 69 510 144 167 3767 489 9176 2 349
2013 65 320 146 329 3898 736 9 361 2241
2014 64 650 153 478 4292 1032 10 508 2754
2015 65173 162 926 4 336 1528 9768 2 646
2016 67 189 170 196 4 336 2076 10 286 2025
2017 66 422 177 508 4 205 2320 10 397 2484
2018 66 470 180 112 4030 2615 10 138 2 565
2019 66 432 182 481 3854 3106 10989 3078
2020 60 378 171 416 3241 3 157 12 654 2754
2021 62 808 186 576 3285 3205 11 803 2322
2022 65 695 190 186 3723 3174 10 656 2 646

CNG busebave beerused in the Czech Republic from 1994 and CNGr&@G2006. The steep increase

of the CNG consumptidn 2012 wascaused by subsidies from public resources in order to encourage the
use of CNG buses. Other subsidies were determine@NG LDVs anélCs whiclwere used by local
authoritieswhat resulted insteady increase of CNG consumpti@amd is continuing in the psent LPG
consumption was continuously growing until 2016. After 201®&egan todecreag what was probably
caused by low prices of diesel and gasoline, and in the last gsarthanks to the introduction ohew
alternative fuels.

Emission factors

Emision factors are COPERT based. EFSGpare on Tier 2 level anfior CH andN.O on Tier 3 level.
Generally, EFs for all Gel&e composed fronmot EFscold EFs and they are additionally dependent on
vehicle category and driving mode (share of urbanalithighway driving).
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Tab.3-44 Implied EFs fo€Q for road transport

Year Gasoline Diesel Oll LPG (e\[€] Biomass ‘
AR AR [t/TJ] [t/TJ] [t/TJ]
2010 7041 7311 68.95 56.23 74.75
2011 70.27 7320 68.96 56.25 75.03
2012 70.28 7324 68.98 56.38 75.02
2013 70.26 7324 68.98 56.18 75.08
2014  70.06 7319 68.98 56.09 74.99
2015  69.96 7327 68.98 55.95 74.95
2016 70.44 7325 68.98 55.79 75.25
2017 70.11 73.26 68.98 55.86 75.08
2018 70.04 73.28 68.98 55.89 75.02
2019 69.72 73.25 68.98 55.93 74.92
2020  69.74 7311 68.98 55.89 75.16
2021 70.14 72.80 68.98 55.91 75.25
2022 69.99 72.88 68.98 52.89 75.04

EFs folCQ count with using A/C, SCR, and lubricant consumption. Implied EFs are additdepalident

on calorific value of fuel (kg/TB&cause input data about primary fuel consumption provideCh$Gre

2yt e | @+ At | Thérorehtye prigdary fQel amysimptiordmust NS OF £ Odzt I G &R G2 W
the help ofthe fuel energy cotent (calorific valueyvhich is updated based on tligzech Oil Questionnaire

for EEAevery year. COEF also depends aountry-specific H:C and O:C ratiahich were calculated

based on the laboratory analysis2 S NJ/ & he rest of thé parameter@/C usage, SCR, and lubricant
consumption) are influencingow CQ production is distributed between fuel combustion and other
processes. This is implemented in COPERT methodology which is in line with EMEP/EEA Emission Inventory
Guidebook EIGR023. Implied EFs fo€Q after year 201Gare shownin the Tab.3-44.

Tab.3-45Implied EFs fo€H, for road transport

Year Gasoline Diesel Oil LPG CNG Biomass

[ka/Td ka/T3  [kg/T]  [kg/TT  [kg/T]
2010 1615 2.29 1079 4881 883
2011 1503 1.85 1064 4883 685
2012 1408 1.58 1047 4294 632
2013 1354 135 1040 3977 569
2014 1263 1.20 1008 3588 556
2015 1228 1.03 1000 3405 539
2016 1172 0.85 1001 3182 408
2017 1131 0.86 992 3230 451
2018 1149 0.79 976 2952 468
2019 1020 0.62 961 2951 437
2020 1001 0.57 968 3150 361
2021 9.82 053 973 2993 326
2022 938 051 955 2749 366

In the Tab.3-45and Tah.3-46, there are shown implied EFs f@H and N,O for road transport after year
2010.
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Tab.3-46 Implied EFs foN>O for road transport

Year Gasoline Diesel Oil LPG CNG Biomass

[ka/T] [ka/T3  [ka/TI  [kg/T]  [kg/T]
2010  1.90 2.09 235  4.09 2.60
2011 1.80 2.23 226 397 2.66
2012 168 2.39 212 359 277
2013 158 251 201 341 2.85
2014 148 2,64 193 321 2.93
2015 139 259 184 304 2.84
2016 127 2,67 179 281 2.92
2017 117 2.68 173 288 2.87
2018 110 273 164 270 2.88
2019 094 275 154 280 281
2020  0.88 2.88 149  3.06 2.99
2021 0.82 2.89 141 293 3.02
2022 0.76 2.92 132 272 2.96

CQ emissions

20000 - Carbon dioxide emissions were
18000 o “aEER B calculated on the basis of the total
s —uREEERRRnRERRRR 7 consumption in all COPERT vehicle
oo L=HH IIIII i1l III II , categories which are relevant in CZ.
— | III II II COPERT  separately calcusate
II emissions from hot engines, cold
6000 engines, emissions originated from
o0 A/C and SCR usage (diesel cars) and
1o emissions caused by lubricant
o e consumption during burning
OVs  mLCotegory processes. Emissions from lubricants
Fig.3-25 Emissions of C&rom road transport according to subcategories combusted in Zstroke moped and
motorcycle engines are perted
within 1.A.3.biv  subcategory
accordingto 2006 IPCC Guidelines

16 000

8000

Emissions [kt]

2019
2020
2021 |
2022

~
—
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2000
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2011
= 5012 |
2014 |
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2016

and based on EIG 2Band COPERT methodology.

A gradually increasing share of transport in tof® emissions in the Czech Republic became evident
RdzZNAy 3 GKS dn OauedwitiR20ar Mndididual ekl wrid fre@Bt jfainspoft make the greatest
contribution to energy consumption in road transport (seg.3-25). It is obwus, according to the
methodology of calculationf CQ emissions described above, that trendd@ emissions copies trend in
fuel consumption (sedig.3-26). Adecreasen emissions of carbon dioxide from road transpass
recorded in 2008&or the first time In the same year, @ownward trend started which continued until 2014
(Jedlékaet al., 2014). From 2014 till 201emissions from road transpomvere growing and reached
almost18500 kt of CQ in 2019. The next yeathere wasa decreaseto around17 000kt due to COVID
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situation. It was the first drogn CQ emissions after theconomiccrisis.The emissions jumped back to
the value before COVID in 2021 and reached almo800%kt in 2022The carbon dioxide emissions trend
is primarily a result of the changesthe traffic performance by gasoline and dieselscAccording to the
Fig.3-26, the CQ emissiongrom road
300000 20000 transport are following the trend of
20000 1800 energy consumption. There are no
o disproportions. Small fluctuation can
be caused by the fact that EFs are
calculatedbased ona slightly variable
calorific value of a particular fuel.
These values are givday CzSO every

14 000
200 000

12 000
150 000 10000

8000

Emissions [kt]

100 000 £000

4000

Energy Consumption [TJ]

soone 000 year. Other factor is tha€CQ emissions
0 Lo are dependent on the ratio of energy
8 8§ 8§ 8 8§ § R EE E 8 8§ consumption of a particular type of
= Energy Consumption CO2 Emissions fuel .

Fig.3-26 Comparison of energy consumption andogemissions from roa
transport

CH, emissions

Methane emissions derived froroad transportrelated greenhouse gas emissidra/e being successfully

mitigated in Czech Republitrend inCH emission production according to stdtegoriesare shown in

Fig. 3-27. The annual trend in these emissioissconstantly decreasing anid very similar to other

hydrocarbon emissions which are limited in accordance witino Eegulations. New vehicles must
substantially fulfil higher W&o

35 standards for hydrocarbons than

older vehicles (currently theugo 6

I I I I I I standard for passenger cars and
h
I|Il

3,0

~
wn

Euro VI for heavy duty vehicles and
buses). The greatest problems are

15

associated with alow renewal of

Emissions [kt]

Lo iy REEEn 1 the car fleet. Average age of
05 personal cars wa45.93years and
00 average age of trucks wa%8.22
SE8HE3E8858858¢:838:8¢:88¢88¢¢ yearsin 2022(SDA,2023).Car park
pes LDVs  mHDVs+Buses  mL-Category renewal in CZ is still in progress and
older vehicles are frequently used in
Fig.3-27 Emissions of CHrom road transport according to subcategories the construction and food

industries. The potential problem in

CH emissions could be growing
share ofCNG vehicles (especially buses from 2012). CNG is composed of approxCe#8%nfthe other
hand, CNG is beneficial for other G&-4@ad pollutants.
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Fig. 3-28 shows the opposite
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trend in emission production of
CH and energy consumption in
road transport The continuous
decrease started in 1996 when
the Buro 2 (II) standard was

implemented. The decrease in the
following years was intensified by
toughening the THC limits in 2005
by the Eiro 4 standard. Another

cause of the downward trend is
an increasing ratio of diesel
passenger cars within the car fleet
over the past few years, which
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Fig.3-28 Comparison of energy consumption and £#nissions from road transpo

produce lessCH. In 2018 and
2019, increase of energy
consumption continued  (not
sointensively compared to the

last years) buCH emissionshavestill beendecreasingin 2019, emissions ew fellunder 1 ktthanks to

car fleet renewal

N.O emissions

Trend in NO emissions production according to sabegoriesis shown inFig.3-30. There is a huge drop
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in emissions after 2000 which was probably
related to Euro 3 standard implementation.
Smilarly to carbon dioxide emissionthe next
decrease of itrous oxide emissionstartedin
200 as aconsequence of reduced
consumption of gasoline and diesel oil. New
vehicles exhibit higher emissions compared to
older models because they are equipped with
3-way catalytic converters which reduce only
NOx emissions but not N.O emissons.
However, this effect is suppressed in new
vehicles because of a lower fuel consumption.
Between 2008 and 201Ghe N>O emissions
were decreasing because of economic crisis and
lower traffic performance. From 2@1to 2019,
N.O emissions were more signiicantly
increasing. This fact is caused by a higher
consumption of a diesel oil which is influenced
by progress in the national economy and by
increase in a transport of goods and material. In
2018 increase of fuel consumption continued
but not so intensively as in the last yeaffiere
was adecrease to 0.61 kt due to COVID situation
in 2020. In 2022N,0 emissions reached 06&t
what is the highest value since 200This

Fig.3-29 Comparison of energy consumption and,® emission

from road transport

increase is mitigated bynodernization of car

fleet in the Czech Republic.
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Over the past years, except for 2020 influenced by CON4Demissions hee been increasinglhe main
reason is growing share of vehicles with high® emissions. Consequentli,O emissions from mobile
sources represent higher contribution th&H emissions. ItN.O emissions from mobile sources, the most
important source seems to be passenger automobile transport, especially gafaditerl passenger cars
with catalysts.Fig.3-29 shows a similar trend itNO emissions from road transport compared to the
energy consumption trend. Between years 2@hd 2013 there was more significant decreagtrendin

N2O emissiors compared to fuel consumption. This effect could be related to introduction of more
advanced emission control technologies.

3.2.16.4 Railways (CRF 1.A.3.c)

3.2.16.4.1 Methodological issues

The Czech railway sector is undergoing a@mng modernization process. The aimtdsmake electricity

the main energy source for rail transport. Use of electricity, instead of diesel fuel, to power locomotives
has been continually increasing and electricity now provides 86% of all railway traffic volumes. Energy
consumption share of tmmotives powered by electricity is 54%. Railway power stations for generation of
traction current are allocated to the stationary component of the energy sector (1.A.1.a) and are not
included in the further text. In energy inputs used by trains, dies#lifuthe only energy source that plays

a significant role apart from electric power.

In 2023 submission, new methodology for calculation of railway emissions from diesel oil was introduced
which increased detail and accuracy of calculation from TielTleio2 level as per EEB23. Based on the

ySs OGA@GAGEe RFEGF 200l AYSR FTNRY /1 SOK wlAtgle ! R
CzSO0, national diesel fuel consumption statistics were broken down by locomotive type in order to apply
three different sets of emission factors (EIG, 2023). There are three diesel locomotive categories:

M line-haullocomotives,
9 shunting locomotives,
M rail-cars.

Calculation of railway emissions from diesel consists of three main steps:

1) Rail traffic performancealculationc Average traffic performance of liAdgaul locomotives and
ralkOF NBE A& OF f Odzf SR o6lFlaSR 2y (GKS tFadSad | g Af
the given year. In each category, five the most frequent locomotives and their shaeel traffic
performance in brtkm is defined. Final value is weighted traffic performance of these locomotives.
{Kdzy GAy3 t202Y20A3S GNIFFAO LISNF2NXIYyOS A& ol .

2) Calculation of traction diesel consumptiqrSpecific taction diesel consumption is calculated for
each locomotive category. Final traction diesel consumption is a product of activity data and
specific traction diesel consumption. Based on this value, share of each locomotive category on
the total rail diesefuel consumption given by CzSO is set.

3) EFs application Tier 2 EFare appliedon final diesel consumption calculated for each category.

Steam locomotiveare operated in the Czech Republic as well. However, their contribution to emissions
is very small as they only serve as tourist attractions. EFs used for calculation of railway emissions from
coal are on Tier 1 level according to 2006 IPCC Guidelines.

Activity data

' OGAQGAGE REGE Fo2dzi NI Af GNIFFAO LISNF2NXIE YOS &SN
OStSTyA00 IyR FTNBY G(KS YI22N) /T SOK NIAftgla 2LISN
consumption were provided by CzSegular raihay operation usesliesel oil. Coal ienly used within

historical rides and the percentage of its consumption is very small. In general, fuel consumption by
railways has a slightly decreasing trend from 2000. The only excepémyears2006¢2008. Afterthis
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period, the fuel consumptio fell to84 kt in 2015and then oscillated around 80 kecause of the economic
crisis and replacement of diesgbwered locomotives by electric oneSince 2016, biodiesel has been
dzaSR ' a 5Sftf & L iwdydiesklkdndilBptiéhyias belérbaroling 820020 ndldbid diesel
consumptiondropped to68 kt due to restrictionsduring COVID pandemic which still continued in 2021
Coal lignite) started to be used at Czech railways for purposes of historical nd28G5. From 2014,
bituminous coalvas used too. Total coal consumptibas beerdecreaing since 2018The reason is no
consumption of lignite from 2018oth diesel and coal consumption increased in 2022 as the result of
general return to pe-pandemic taffic performance.

Tab.3-47 Fuel consumption by railways

Year Non-bio Biodiesel  Coal [kt]
Diesel Oll

| 2000 1040 0.0 0.0
2001 97.0 0.0 0.0
2002 94.0 0.0 0.0
2003 92.0 0.0 0.0
2004 91.0 0.0 0.0
2005 92.0 0.0 1.0
2006 96.0 0.0 1.0
2007 95.0 0.0 1.0
2008 1050 0.0 1.0
2009 95.0 0.0 1.0
2010 92.0 0.0 1.0
2011 90.0 0.0 1.0
2012 87.0 0.0 1.0
2013 85.0 0.0 1.0
2014 86.0 0.0 2.0
2015 84.0 0.0 2.0
2016 77.0 8.0 2.0
2017 80.0 7.0 2.0
2018 80.0 6.0 1.0
2019 77.0 5.0 0.5
2020 68.0 5.0 0.3
2021 66.0 6.0 0.4
2022 72.0 6.0 0.5

Emission factors

The emission factors for diesel aile Tier 2 for all GHGs. £EF is countrgpecific,CH andN.O EFs are
applied according to EIG 2023. EFscfoal forCQ, CH and NoO are Tier 1 They arebased on calorific
value of fuel ¢pdatedevery year by Czech QOil Questionnaire for EEA) and EF'[lgydfdd in2006 IPCC
Guidelinedor railways se@ab.3-48.
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Tab.3-48 Emission factors fo€Q, CH and N,O for railways in [g.kd!] of fuel in 202

[9-kg'] [9-kg'] [9-kg"]
Line-haul Diesel Oil 3146 0.182 0.024
Shunting Diesel Oil 3146 0.176 0.024
Railcars Diesel Oil 3146 0.179 0.024
Steam Coal 2553 0.053 0.040
Emissions
350 Emissions from railways are strongly
20 SO dependent on fuel consumption due the
) (DRt B ~ methodology.GHG enissiors are given in
3 w im the Fig. 3-31. The #arpest decrease in
B oo emissionswas happeninguntil 1994. This
vom was related to the decrease of freight
» transport because of significantly lowest

0
I A I T R R L T BN N S T TN S T B, R e A )
& H ,_S)G q’aﬁ ) .90 ‘190 ’POO ’uag ’5’0 q’aﬁ "P\’ R I A N N A S

coal mining intensity compared to period
A o Ly before 1989. Next factowas electrification
: of core network and modernization of rolling
Fig.3-31 Trend inemissions of C® CH and N:O from railway: stock during these years. In the following
years, GHG emissions wereslightly
decreasing except for peric2D05-2008whenan increase connected wittonomic growttwas ecorded
After 2008,the emissionsvere decreasing again due ézonomic crisisSince2012, GHGemissions were
oscillating around 20 kt depending on triic performance on railways in the particular year. In 2620
2021, they dropped to 210kt due to @VID pandemidn 22, GHGemissionsfrom diesel oilrose to
227 kt andfrom coal to 13 kt what was related to pospandemic traffic performance increase. Emissions
from burning coal have been produced by usage for historical rides since 2005 buaewnly minor
share (1%) on overall railway emissions.

3.2.16.5 Domestic Navigation (CRF 1.A.3.d)

3.2.16.5.1 Methodological issues

Primary data on fuels available via tGeS@r other statistics do not allow a proper differentiation into
national and internationahavigdion on inland waterways in the Czech Republic. Therefore, all activity
data are allocated t@RF1.A.3.dDomesticNavigation for the time being.

Activity data

Fuel consumption bgomesticnavigation is very low (s€Eab.3-49). TheCzShave been providing data

about diesel oil consumption since 1997. The data before 1997 are based on the CzSO expert judgement.
All data are related taliesel oil consumion within recreational fleet which basically represents most of

the fuel consumption bylomesticnavigation in the Czech Republic. fiehis noCzech merchant fleet.
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Tab.3-49 Fuel consumption bylomesticnavigation

Diesel Oil
[kt]

2000 5 2011 3
2001 8 2012 5
2002 4 2013 2
2003 4 2014 3
2004 6 2015 3
2005 5 2016 4
2006 6 2017 4
2007 5 2018 3
2008 4 2019 5
2009 5 2020 4
2010 4 2021 4

2022 3

Emission factors

The emission factors fa2Q, CH and N,O are Tier 1 based on calorific value of fugbdatedevery year
by Czech Oil Questionnaire for EEA) and EF (kg/TJ) sta@@6ili°PCCGuidelinesfor navigation.

Tab.3-50 Emission factors o€Q, CH and N,O for domesticnavigation in [g.kd!] of fuel in 202

Subsector FuelType

[9-kgl] [9-kgY] [9-kg1]

DomesticNavigation Diesel Oil 3199 0.302 0.086

Emissions

Emissions fromdomestic navigation are strongly dependent on fuel consumption. Values are quite
fluctuating because of irregularities in traffic performance on Czech inland waterways. GuEI@l|
emissions are given in th&g.3-32.

Fig.3-32Trend in emissions o£Q, CH, and N>O from domesticnhavigation

Emissions [kt]

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

3.2.16.6 Other Transport (CRF 1.A.3.e)

The consumption of Natural Gas to power compressors for transit gas pipelines is included in this
subcategory under mobile combustion sources but it is actually a stationary combustion source. This
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consumption is reported in the IEACzSQCzSO, 2032Quwestionnaire in the Transport Sector section
under the item:

Pipeline Transport

There are embodied the fuels of economic part according to NACE Rev. 2 Pipeline Transport: NACE
Divisions 35.22, 49.50.

3.2.16.7 Uncertainties in Transport (CRF 1.A.3.)

Uncertainties wee calculated according tohapter A.5BG 2023. The uncertainties given here were
evaluated forthe entire time series (199€R022) and for all reported categoriegsee Annex 2)
Uncertainties of national emissions within transport sector for particulaG@ie givern Tab.3-51.

Tab.3-51 Uncertainty data for transport from uncertainty analysis

IPCC Source GHG Base Year Year 202 Contribution to
Category Emissions (1990) Emissions Variance by Categor

in Year 202

CQ 11742 20902 0.79
1A3 Transport

CH 87.34 26.03 58.72

N20O 89.48 18047 39.00

3.2.16.8 Source-specific QA/QC and verification

QC carried out in the Transport Research Centre (CDV) is based on routine and consistent checks to ensure
data integrity, correctness, completeness and to identify and address errors. Documentation and archiving
of all QC activities is carried out. QCétisis include methods such as accuracy checks on data acquisition
and calculations, and the use of approved standardised procedures for emission calculations,
measurements, estimating uncertainties, archiving information and reporting. QC activities clste

technical reviews of categories, activity data, emission factors, other estimated parameters and methods.
QA and verification of activity data is guaranteed in the CDV by comparing activity data with world and
European databases and third persorecks.

An inventory compiler is responsible for coordinating the institutional and procedural arrangements of
inventory activities. These cover data collection from @&SQdeciding of usage of emissions factors
(according to CS or EIG) and estimatioprafssions from mobile sources. The uncertainty assessment is
carried out by the inventory compiler too. The last step is a documentation and archiving of data. The
inventory compiler designs responsibilities for implementation QA/QC procedures among gersbn
directly involved in the compilation of inventory and among organizations.

A QA/QC plan is a fundamental element of a QA/QC and verification system. The plan of QA/QC procedures
in the CDV is based on the inner quality control procedure system, wghiddrmonised with the QA/QC
system of Czech Hydrometeorological Institute (CHMI). Since the transport sector belongs to the energy
sector, there has been a close cooperation between CDV and CHMI in the field of energy and fuel
consumption data as well &pecific energy data used in calculations in units [VH.&ffuel. The CHMI

in close cooperation witlCzS@nsure that the Transport Research Centre works with the most updated
data about total energy and specific energy consumed.
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a. QA/QC activities
QCActivities:

1 Checking criteria for the selection of activity data, emission factors and other estimated
parameters are documented.

Checking that emissions and removals are calculated correctly.

Checking that parameters and units are correctly recorded hatappropriate conversion factors
are used.

Checking the integrity of database files.
Checking for consistency in data between categories.
Checking that the movement of inventory data among processing steps is correct.

= = =A =

Checking that uncertainties in emigss and removals are estimated and calculated correctly.
1 Checking time series consistency.

QA Activities:

1 Checking completeness (confirming that estimates are reported for all categories, all years, all
subcategories and confirm that entire categorynudbile sources is being covered).

1 Trend checks (checking value of implied emission factors and unusual, unexplained trends noticed
for activity data or other parameters across the time series).

1 Checking of internal documentation and archiving.
b. Responsibili ties in CDV

The sectoral guarantor of QA/QC procedures for mobile sources:
9 is responsible for the sectoral QA/QC plan and the compliance of all QA/QC procedures,
91 provides plan for the QC procedure and is responsible for its implementation.

Inventory comgder of inventory from mobile sources:

performs the emission calculations from transport in the emission model,
provides for data import in th€RRable,

is responsible for storing of documents,

carries out autecontrol and control of data consistency,

performs the uncertainty calculation,

=A =4 =4 =4 -4 =

introduces improvements.

The third person check (Mr. Jiri Dufek, MOTRAN RESEARGH), s.
1 detailed control of timeliness, completeness, consistency, comparability and transparency.

The sectoral guarantor of QA/QC pealures for Agricultural and Forestry nramad mobile sources:
f  Martin DSdina (Research Institute of Agricultural Technology)

C. QA/QC procedure in CDV

During every submission, in the beginning of summer, the inventory compiler first receives preliminary
activity data fromCzS@nd makes first calculations which are compared with previous years regarding to
a trend in data from last years. If there are some discrepancies, activity data will be consulté&tz®ith
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and inaccuracies will be corrected. During auty@zS@rovides final activity data. Then final calculations

are made. Also, the QC is made by the inventory compiler, afterwards by a person responsible for
compilation of Transport yearbook in CDV and Mr. Jiri Dufek from MOTRAN RESEARCH. Every error is
described, documented and saved. The next quality control is made by an expert in CHMI. Last step of QC
are European reviews. The QA is made on activity data by comparing it with databases like Eurostat and
IEA. Main discrepancies are consulted withSCGand explained during reviews. Emission estimates are
prepared for a submission until 5 February and send to an inventory coordinator. The Stage 1 review
guestions are processed during the second half of March. The Stage 2 review questions are processed
during May and June.

3.2.16.9 Recalculations and improvements

All recalculations and improvements dredetaildescribed in chaptet0.1.1.2 In this chapter, there are
onlymentionedchanges due to review process and improvement plan andimigmvementsplanned in
the future.

3.2.16.9.1 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

3.2.16.9.1.1 Recalculations due to methodol ogy changes
1.A.3.b ¢ Road Transport

New version of COPERT programme (update from the version 5.5.1 to 5.7.2) was used to calculate
emissions from road transport. Due to this update, entire time series -P922 were recalculated. The
methodologicakchanges include, inter alia, revision and update of emission factors for Euro 6 passenger
cars and Euro VI buses or addition of battery electric passenger cars category.

1.A.3.cc Railways

Recalculation of CQGemissions due to the methodology updatesepaation of nonbio and biodiesel
consumption. Emissions were recalculated in time series 20P2.

3.2.16.10 Source-specific planned improvements, including tracking of those identified
in the review process

Planned improvement is to update the process of calculation of emissionsni@eigationto Tier 2. This
should be finishedby the end of 202.

3.2.17 Other Sectors z Commercial/Institutional (1.A.4.a)

3.2.17.1Category description (CRF 1.A.4.a)

The structure of fuels, #ir consumption, used emission factors and emissions of individual greenhouse
gases are shown in the following outline.

1.A.4.a, 202
Structure of Fuels Activity CQ CH N>O
data EF OxF  Emission EF Emission EF Emission
[TJ] [t COITI] [kt] [kg CH/ITJ] [kt] [kg NNO/TJ] [kt]
LPG 275.67 65.86*) 1 18.15 5 0.00138 0.1 0.00003
Other kerosene 85.60 71.90 1 6.15 10 0.00086 0.6 0.00005
Fuel Oil- Low Sulphur 79.00 77.40 1 6.11 10 0.00079 0.6 0.00005
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Fuel Oil- High Sulphur 118.50 77.40 1 9.17 10 0.00119 0.6 0.00007
Other Bituminous Coal 25.98 94.14*)  0.9707%) 2.37 10 0.00026 1.5 0.00004
Brown Coal + Lignite 756.00 97.83*) 0.9846*) 72.82 10 0.00756 1.5 0.00113
Coke 10.92 107.00 1 1.17 10 0.00011 1.5 0.00002
Brown Coal Briquets 380.95 97.50 0.9846*) 36.57 10 0.00381 1.5 0.00057
Natural Gas 38 853.83 55.78%) 1 2 167.08 5 0.19427 0.1 0.00389
Wood/Wood Waste 472.77 112.00 1 52.95 300 0.14183 4 0.00189
Gaseous Biomass 896.44 54.60 1 48.95 5 0.00448 0.1 0.00009
Total year 2022 40 586.46 2 319.61 0.35653 0.00782
Total year 2021 45 197.38 2 559.02 0.39922 0.00836
Index 2022/2021 0.90 0.91 0.89 0.94
Total year 1990 119 864.09 9 907.15 1.00085 0.10113
Index 2022/1990 0.34 0.23 0.36 0.08

“) Country specific data

The origin of the data, the emission factors used and the method of calculating the level of emissions for
the individual gases are shown in details in the following outline.

Structure of Fuels Source of Emission factors Method used
Activity data CcQo CH N,O CcQ CH N,O
LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Other kerosene CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- HighSulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1
o The whole category 1.A.4 includes emissions

which are not included in the 1.Adnd 1.A.2
categories. They can be generally defined as
heat production processes for internal
consumption.

9000
8000
7000
6000

. The main driving force fo€Q emissions in

category 1.A.4 is energy consumption for
purposes of space heating. The fluctuations in
consumption then can be ascribed to
differences in cold winter periods. The trend of
decreasingCQ emissions is a result of higher
standards for new buildings and of successful
execution of energefficiencyoriented
Fig.3-33 Development of C@emissions in source category 1.A.« Modernisations of existing buildings. The trend

has als been supported by shifting to fuels with
lower CQ emissions (emission factors). The importance of Solid Fuels at the beginning of the period
constantly decreases in time. On the other hand, the consumption of Natural Gas increased during the
period as vell as Biomass consumption. Liquid Fuels play a minor role in this category.
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CQ emissions produced in category 1.A4epresent in 2022 22% of whole 1.A.4, which is 3% ef CO
emissions from the Energy sector 1.A.
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The 1.A.4.a subcategory includes all bwoistion sources that utilize heat combustion for heating
production halls and operational buildings in institutions, commercial facilities, services and trade.

In the CzSO Questionnaire (CzSQ@3R0ahe consumption of the individual kinds of fuels in théstor is
reported in capture Other sectors under the item:

1 Commercial and Public Services

1 Nonspecified (Other)

Last point is included under 1.A.4.a Commercial/Institutional on the basis of an agreement with CzSO.
There are embodied the fuels of economiart according to NACE Rev. 2 Commercial/Institutional: NACE
Divisions 35 excluding 1.A.1.a and 1.A.3.&; 38, 45¢ 99 excluding 1.A.3.e and 1.A.5.a.

Fig.3-33shows that at the beginning of the period in the subsector 1.A.4.a predominatembtiseimption

of fossil fuels, which was coupled with liquid fuels, and gradually substituted primarily with natural gas.
The share of biofuels in this subsector is a migofihe overall decrease in fuel consumption is about 65%,
which resulted in a decrease in £¥nissions by about 77%igher decrease in emissions than the one in
the fuel consumption is determined by the changes in the structure of fuels in favour ofahafas.
Estimates o€Q, CH andN:Oemissions from gaseous fuels for 198294 inthe subcategory 1.A.4.a were
revised using interpolation as is described in 2006 IPCC Guidelines (vol. 1, chap. 5, section 5.3.3).

3.2.17.2Methodological issues (CRF 1.A.4.a)

During processing data for the subsector 1.A.4.a among the used fuels are also included fuels, which are
in the questionnaires of CzSO, listed in section "Transport sector". The amount of these fossil fuels is given
in Tab.3-52in TJ.

Tab.3-52 Quantities of fuels used in the sector transport in stationary sources

Year 2005 2006 2007 2008 2009 2010 2011 2012
TJlyear 12.7 35.2 33.7 35.9 12.4 12.5 12.1 12.2
Year 2013 2014 2015 2016 2017 2018 2019 2020
TJlyear 12.0 40.2 38.9 36.9 38.7 27.5 13.2 8.3
Year 2021 2022

TJlyear 11.0 13.2

According to the communication to CzSO, this is a fuel for he#timduildings of the stat®wned
company Czech Railways and that is why its combustion was situated in the subsector 1.A.4.a. This is the
consumption of bituminous coal and lignite worti21kt per year. The amount of these fuels in the total
balance of 1A.4.a virtually has no effect.

No other sectosspecific methodological issues are applied, the general issues are given in chapter 3.2.4.

3.2.17.3Uncertainties and time -series consistency (CRF 1.A.4.a)

See chapter 3.2.5.

3.2.17.4Category-specific QA/QC and verification (CRF 1.A.4.a)

See chapter 3.2.6.
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3.2.17.5Category-specific recalculations (CRF 1.A.4.a)

Based ormminor changes of activity data in CzSO, 2d2el consumptios of Solid fuels for thgear 2021
wererecalculaed. See the differences the Tab.3-53. Due to the change of activity data in CzSO, 2023,
for Natural Gas, Gaseous fuels were recalculated for the years 2018 and 2021, $ab.8164.

Tab.3-53 Changes afterecalculations for Solid fuels in 1.A.4.a.

Subm|SS|on 2022 1067.67 Submission 2022 0 01
Submission 2023 TJ 996.98| Submission 2023 kt 0.01
Difference TJ -70.70| Difference kt 0.00
Submission 2023 -7.09| Submission 2023 -7.09
_
Submission 2022 102.23| Submission 2022 0.00
Submission 2023 kt 96.08| Submission 2023 kt 0.00
Difference kt -6.15| Difference kt 0.00
Submission 2023 % -6.40| Submission 2023 % -7.09

Tab.3-54 Changes afterecalculations for Gaseous fuels in 1.A.4.a.

Submission 2023 TJ 47678.76 43338.42
Submission 2024 TJ 47679.61 43382.19
Difference TJ 0.851 43.775
Submission 2024 % 0.002 0.101
CQemission 2018 2021
Submission 2023 kt 2643.76 2402.57
Submission 2024 kt 2644.37 2404.99
Difference kt 0.609 2.427
Submission 2024 % 0.023 0.101
CHemisson 2018 2021
Submission 2023 kt 0.238 0.217
Submission 2024 kt 0.238 0.217
Difference kt 0.000 0.000
Submission 2024 % 0.002 0.101
NOemisson 2018 2021
Submission 2023 kt 0.005 0.004
Submission 2024 kt 0.005 0.004
Difference kt 0.000 0.000
Submission 2024 % 0.002 0.101

3.2.17.6Category-specific planned improvements (CRF 1.A.4.a)

Currently there are no planned improvements in this category.
3.2.18 Other Sectors z Residential (1.A.4.b)

3.2.18.1Category description (CRF 1.A.4.b)

The structure of fuels, their consumption, used emission factors and emissions of individual greenhouse
gases are shown in the following outline.
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- 1A4b202
Structure of Fuels ' Activity CQ ' CH N2O
data EF OxF Emission EF Emission EF Emission
M [tCO/TI] k]  [kgCHTJ] [k  [kg NOMI] [k
LPG 1 975.66 65.86*) 1 130.11 5 0.01 0.1 0.0002
Other Bituminous Coal 5326.41 94.14*) 0.9707*) 483.56 300 1.60 1.5 0.0080
Brown Coal + Lignite 22 757.00 97.83*) 0.9846%) 2158.69 300 6.83 1.5 0.0341
Coke 462.33 107.00 1 49.47 300 0.14 1.5 0.0007
Brown Coal Briquets 3438.29 97.50 0.9846%) 330.07 300 1.03 1.5 0.0052
Natural Gas 69 780.08 55.78%) 1 3892.00 5 0.35 0.1 0.0070
Wood/Wood Waste 90 014.15 112.00 1 10081.58 300 27.00 4 0.3601
Charcoal 522.77 112.00 1 58.55 200 0.10 1 0.0005
Total year 2022 103 739.76 7 043.89 37.06 0.4157
Total year 2021 119 821.56 7 847.61 38.45 0.4389|
Index 2022/2021 0.87 0.90 0.96 0.95
Totalyear 1990 208 699.35 18 374.86 60.62 0.4149
Index 2022/1990 0.50 0.38 0.61 1.00

“) Country specific data

The origin of the data, the emission factors used and the method of calculating the level of emissions for
the individual gases aghown in details in the following outline.

Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N2O CQ CH N2O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal -tignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Charcoal FAOSTAT D D D Tierl Tier 1 Tier 1
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Fuel consumption in households is determined

on the basis of the results of the statistical study

GO9YSNHEE O2¢2ddSKR2 RakY
in 1997 and 2004 by the Czech Statistical Office
according to the PHARE/EUROSTAT method.

In the CzSO Questionnaire (CzSO23R0the
consumption of the individual kinds of fuels in
this sector is reported in capture Other Sector
under the item: Residential

Fig.3-34 Development of C@emissions in source category 1.A.

The fraction of C&emissions in subsector 1.A.4.b
in CQ emissions in sector 1.A.4 equalled 67% in

2022 1t contributed 8% to C{&zmissions in the whole Energy sector 1.A.

At the beginning of the period, a majority of household¢hie Czech Republic used coal as a heating fuel

LJdz

(mainly brown coal + lignite). This habit has changed over time and Natural Gas began to be used more
than Solid Fuels. The same trend appears in the institutional sphere. The number of households using
biomass for heating (biomass boilers) in the Czech Republic has increased in the last few years. This trend
is also apparent in theig.3-34.

The graph shows that at theeginning of the period in the subsector 1.A.4.b dominated consumption of

fossil fuels, which have been gradually substituted primarily by natural gas, but also biofuels (in the case
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of households, it is mainly firewood). The share of liquid fuels (LP&jligible. Small annual fluctuations

in fuel consumption are to be attributed to the average annual temperatures. Throughout the sector
Residential, a slight decrease can be observed in fuel consumption, which was affected by the replacement
of old boilas with more modern with higher efficiency and most importantly building insulations, which is
controlled by the national programs "Green Savings". Increasing share of biomass has a positive effect on
reducingCQ emissions, which are included in total grénouse gas emissionghe total fuel consumption
declines in this subsector abo28%,CQ emissions from theombustion of fossil fuels decreased by about
62%.

3.2.18.2Methodological issues (CRF 1.A.4.b)

No specific methodological approaches were appligdneial approaches are given in section 3.2.4.

3.2.18.3Uncertainties and time -series consistency (CRF 1.A.4.b)

See chapter 3.2.5.

3.2.18.4Category-specific QA/QC and verification (CRF 1.A.4.b)

See chapter 3.2.6.

3.2.18.5Category-specific recalculations (CRF 1.A.4.b)

Due to the change of activity data in CzSO 2023 for Natural Gas, Gaseous fuels were recalculated for the
year 2018, see th&ab.3-55.

Tab.3-55 Changes after recalculation in 1.A.4.b f@aseous fuels

Submission 2023 TJ 78843.94| Submission 2023 kt 0.39
Submission 2024 TJ 78845.35| Submission 2024 kt 0.39
Difference TJ 1.41| Difference kt 0.00
Submission 2024 _ % ~0.00 Submission 2024 _ % 0.00
‘CQemisson 2018 NOemission 2018
Submission 2023 ~ kt  4371.86 Submission 2023 Kkt 0.01
Submission 2024 kt 4372.87| Submission 2024 kt 0.01
Difference kt 1.01| Difference kt 0.00
Submission 2024 % 0.02| Submission 2024 % 0.00

3.2.18.6Category-specific planned improvements (CRF 1.A.4.b)

Currently there are no planned improvements in this category.

3.2.19 Other Sectors z Agriculture/Forestry/Fishing  (1.A.4.c)

The subsector is further divided into:
9 Stationary sourceg 1.A.4.c.i

1 Off-road Vehicles and Other MachinegyL.A.4.c.ii
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The structure of the fuels throughout the subsector 1.A.4.c, their consumpiged emission factors and
emissions of individual greenhouse gases are shown in the following outline.

Structure of Fuels Activity CQ CH N2O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQITI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 137.84  65.86%) 1 9.08 5 0.00069 0.10 0.00001
Gasoline 311.35 69.30 1 21.58 15.93 0.00496 0.84 0.00026
Diesel Oil 13 600.13 74.10 1 1007.77 1.48 0.02013 3.07 0.04171
Fuel Oil- Low Sulphur 39.50 77.40 1 3.06 10 0.00040 0.60 0.00002
FuelOil - High Sulphur 158.00 77.40 1 12.23 10 0.00158 0.60 0.00009
Other Bituminous Coal 16.00 94.14%) 0.9707%) 1.46 300 0.00480 1.50 0.00002
Brown Coal + Lignite 214.27  97.83*) 0.9846%) 20.64 300 0.06428 1.50 0.00032
Coke 491 107.00 1 0.53 300 0.00147 1.50 0.00001
Brown Coal Briquets 8.44 97.50 0.9846%) 0.81 300 0.00253 1.50 0.00001
Natural Gas 1718.45 55.78%) 1 95.85 5 0.00859 0.10 0.00017
Wood/Wood Waste 425.79 112.00 1 47.69 300 0.12774 4.00 0.00170
Gaseous Biomass 5303.17 54.60 1 289.55 5 0.02652 0.10 0.00053
Total year 2022 16 208.88 1172.99 0.26368 0.04488
Total year 2021 16 874.80 1211.22 0.25919 0.04464|
Index 2022/2021 0.96 0.97 1.02 1.01
Total year 1990 46 022.87 3671.66 5.47293 0.07847|
Index2022/1990 0.35 0.32 0.05 0.57

) Country specific data

The high emission d@H in 1990 is mainly due to the high consumption of other bituminous coal and
lignite in the early periods, that have high emission factors (300DH(F J) compared tother fuels. At the

end of the period there was a significant decrease in the consumption of solid fossil fuels.
The origin of the data, the emission factors used and the method of calculating the level of emissions for
each gas is detailed in the followjoutline.

Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N2O CQ CH N2O
LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Gasoline CzSO D D D Tier 1 Tier 1 Tier 1
Diesel Oil CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- HighSulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1
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This subcategory includes both combustion at
stationary sources for heating buildings,
breeding and cultivation halls and other
operational facilities. These are areas from the
agriculture (crop andlivestock production),
forest and fishing. In rural areas is also about the
very energyintensive operations, such as
greenhouses, drying grain and hops.

€0, emissions [kt]

In accordance with the IPCC 2006 Gl., data on

B P PP RPN NNKNENKRNNRNNRNN . . . P
B3B8 8E88838_ER__ES fuel consumption and emission data are divided
o N & 0 O N B2 OO0 O N B O 0 O N

into two subcategories, as mentioned above. In

rural areas is mainly about fuel consumption for

land cultivation and harvesting mechanisms, in
forestry are mainly mining mechanisms. The fishing area has minor importance in the Czech Republic and
is concentrated almst exclusively on fish farming.

Gaseous fuels W Solid fuels Biomass M Liguid fuels

Fig.3-35Development of C@emissions in source category 1.A.4

In the CzSO Questionnaire (CzS@3Rahe consumption of the individual kinds of fuels in this sector is
reported in capture Industry Sector under the item:

1 Agriculture/Forestry
9 Fishing

The distribution of fuels is doneceording to their nature motor fuels are allocated to the subcategory
1.A.4.c.ii, all other fuelsnto subcategory 1.A.4.c.i. This division is subsequently agreed annually with the

CzSO during mutual consultation.

There are embodied the fuels of econanpart according to NACE Rev. 2 Agriculture/Forestry/Fisheries:

NACE Divisions @103.

The fraction ofCQ emissions in subsector 1.A.4.cA® emissions in sector 1.A.4 equall&tb in 202.
It contributed 1% to C£emissions in the whole Energy sector.
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Fig. 3-36 Development of C@ emissions in source categc
1.AA4.ci

Development of fuel consumption and the
corresponding CQ emissions throughout the
subcategory 1.A.4.c are visible Big.3-35.

From the graph oirig.3-35is evident, that the stake

in the entire subsector and in the overall period is for
the liquid fuel (as it will be shown later, it is mainly
about propellant fuel). At the beginning of the
period a significant share is for the fossil fuels, but
their consumption during the entire period declines
due to the cancelation of the inefficient ways of
heating of buildings and process plants. Biofuels are
increasingly used until the end of the period.

In charton Fig.3-36is shown the fuel consumption and the correspond@ emissions of only stationary
sources and in the following graplirig. 3-37) are represented the consumption of fuetsd the
corresponding C£emissionsn off-road transportation and other mechanisms in the agriculture, forestry

and fisheries.
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In the stationary sources decreased decisively consumption of fossil solid and liquid fuels. The role of
.o natural gas throughout the period wasrtually
1600 | oo o o oL stable and at the end of the period is evident an
1400 | s o mm e mmm e increased use of biofuels, especially biogas,
E 1200 | R oo produced in the biogas stations, built on individual
£ 1000 : agricultural farms.
2 800
E jﬁ To the mobile sources and other mechanisms are
S to a large extent attributed e consumption of
o diesel fuels, motor gasoline has minor
% % % g % § % % § % g E E § E g E importance, other fuels are virtually absent.
Gasoline Diesel Ol During the period, a noticeable decrease in fuel
, — consumption roughly in the first half of the period
Fig. 3-37 Development of C® emissions in source categc . . . .
1 A4 cii is observed, which was caused by higher technical

level of engines and especially a decline in demand
in all subsectors for agricultural products.

3.2.19.1Methodological issues (CRF 1.A.4.c)

The basic requirement for processing fuel consumption from mobile sources is their division between
subsectors 1.A.3 Transpprl.A.4.c.ii Offoad vehicles and other machinery and 1.A.5 Other. This
distribution is done in coordination with CDV. The aim is that no fuel is included in the balance twice, nor
that any fuel is omitted. Therefore, the following distribution is penfed:

Motor fuels, which are consumed in the subsector 1.A.4.c.ii are used only fayaaffvehicles and other
mechanisms.

Motor fuels, which are consumed in the subsector 1.A.5 are allocated to 1.A.3. This is the fuel consumption
of the army (transport omand off road, kerosene jet fuel consumption for air transport), and consumption

in the fields of construction, extraction of fuels and minerals, industry (only areal transport). Furthermore,
the consumption of motor fuels for mobile sources in the pubkctor (ambulance, fire brigade, etc.),

both on and off roads as well as the consumption of aviation fuel are included here.

Based on our improvemeniSH and N>O emission for the categories 1.A.4.c.ii were recalculafBais

need arised because the emissifactors has not been updated for many yeamich thus cause
inaccurate reporting of emission$he aim was to unify the emission factors with the emission factors use
in 1.A.3 for this type of fuels. Howevéaking over the EFs determined always tloe year in which the
inventory is taken is currently, due to the time available for calculating the produced emissions, unfeasible
Time series anadjs have been performed, which show that the thigear moving average will replicate

the emission factorsised well

3.2.19.2Uncertainties and time -series consistency (CRF 1.A.4.c)

See chapter 3.2.5.

3.2.19.3Category-specific QA/QC and verification (CRF 1.A.4.c)

QA/QC procedures in this subsector must be coordinated with CDV. KONEKO, as the company responsible
for processinghe entire sector 1.A, performs before each submission distribution of motor fuels between

the various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii. Simultaneously, after processing the data part of the
submission, checks whether the predetermined distributiminfuel was properly applied and if it is
necessary proposes corrections in order to avoid double counting of fuels, or their omission.
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Other QA/QC and verificatiorsee section 3.2.6.

3.2.19.4Category-specific recalculations (CRF 1.A.4.c)

Based on changes éttivity data in CzSO, 282fuel consumptions of Solid fuels for the y@&aR1lwere
recalculaed. See the differences in tabl@b.3-56 below.Based on changes Attivity data in CzSO, 282

fuel consumptions offiquid fuels was recalculated for the year 2021, se€léie3-57. Due to the change

of activity data in CzSQ023 for Natural Gas, Gaseous fuels were recalculated for the year 2018, see the

Tab.3-58.

Tab.3-56 Changes after recalculation in 1.Acfor Solid fuels

!
a

Submission 2023 TJ 283.55| Submission 2023 kt 0.09
Submissior2024 TJ 254.13| Submission 2024 kt 0.08
Difference TJ -29.42| Difference kt -0.01
Submission 2024 % -11.58| Submission 2024 % -11.58

Submission 2023 kt 27.06| Submission 2023 kt 0.00
Submission 2024 kt 24.49| Submission 2024 kt 0.00
Difference kt -2.57| Difference kt 0.00
Submission 2024 % -10.47| Submission 2024 % -11.58

Tab.3-57 Changes after recalculation in 1.Ac%or Liquid fuels

Submission 2023 TJ 14324.99| Submission 2023 kt 0.03
Submission 2024 TJ 14396.87| Submission 2024 kt 0.03
Difference TJ 71.89| Difference kt 0.00
Submission 2024 % 0.50| Submission 2024 % -0.41

W
«

Submission 2023 kt 1058.05 Submission 2023 kt 0.04
Submission 2024 kt 1063.45 Submission 2024 kt 0.04
Difference kt 5.40| Difference kt 0.00
Submission 2024 % 0.51| Submission 2024 % 0.60

Tab.3-58 Changes after recalculation in 1.Acfor Gaseous fuels

!
a

Submission 2023 TJ 2211.69| Submission 2023 kt 0.01
Submission 2024 TJ 2211.73| Submission 2024 kt 0.01
Difference TJ 0.04 | Difference kt 0.00
Submissior2024 % 0.00| Submission 2024 % 0.00

Submission 2023 kt 122.64| Submission 2023 kt 0.00
Submission 2024 kt 122.67| Submission 2024 kt 0.00
Difference kt 0.03| Difference kt 0.00
Submission 2024 % 0.02 | Submissior2024 % 0.00

3.2.19.5Category-specific planned improvements (CRF 1.A.4.c)

Currently there are no planned improvements in this category.
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3.2.20 Other (1.A.5)

The subsector is further divided into:

9 Stationary sourceg 1.A.5.a (Non specified stationary; Emissions ffaei combustion in stationary
sources that are not specified elsewhere)

1 Mobile sourceg 1.A.5.b (Non specified mobile; Mobile Emissions from vehicles and other machinery,
marine and aviation (not included in 1.A.4.c.ii or elsewhere). Includes emissoonguel delivered
for aviation and wateiborne navigation to the country's military as well as fuel delivered within that
country but used by the militaries of other countries that are not engaged in.)

The structure of fuels throughout the subsector 1.Aleir consumption, used emission factors and
emissions of individual greenhouse gases are shown in the following outline.

Structure of Fuels Activity CQO CH N>O

data ER OxF Emission ElS Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O TJ] [kt]
Gasoline 311.35 69.30 1 21.58 15.93*)  0.00496 0.84*)  0.00026
Kerosene Jet Fuel 692.80 7150 1 49.54 4.94%)  0.00342 1.98*)  0.00137
Diesel Oil 2 633.68 7410 1 195.16 1.48*)  0.00305 3.03*)  0.00799
Total year 2022 3637.83 266.27 0.01143 0.00962
Total year 2021 4982.01 362.61 0.01802 0.01237
Index 2022/2021 0.73 0.73 0.63 0.78
Total year 1990 2 591.59 192.04 0.02274 0.00658
Index 2022/1990 1.40 1.39 0.50 1.46

“) Country specific data

The origin of the data, the emission factors used and the method of calculating the level of emissions for
each gas is detailed in the following outline.

Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N2O CcQ CH N2O
Gasoline CzSO D CS CS Tier 1 Tier 2 Tier 2
Kerosene Jet Fuel CzSO D CS CS Tier 1 Tier 2 Tier 2
Diesel Oil CzSO D CS CS Tier 1 Tier 2 Tier 2

Given that all stationary sources have been reported in subsectors 1.A.1., 1.A.2. and 1.A.4., in this
subsector (starting with this submission) will be reported only mobile sources, which were not disclosed
in the subsectors 1.A.3. and 1.A.4.c.

In accordance with the IPCC 2006 Gl., the subsector 1.A.5.b. is subdivided into:
1 1.A.5.b.ig Mobile (aviation component)
1 1.A.5.b.iiig Mobile (other)
In the subsector 1.A.5.b.i is reported fuel consumption and corresponding emissions of greenhouse gases

from aviation, besides the public air transport. This is primarily the consumption of aviation fuels in the
army,in state institutions (aerial vehicles from Integrated Rescue System) or private air transport.
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Subsector 1.A.5.b.ii is not exploited in the
O submission of the Czech Republic, especially as it
800 fm oA relates to maritime transport which is not
350 [ommoommeoooooooooooooooiioooo oo present in the Czech Republic.
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Subsector 1.A.5.b.iii is used for the reporting of
all remaining fuels (and greenhouse gases) that
have not been reported elsewhey it is mainly
the consumption of motor fuels for ground
vehicles in the military and in governmental
e erosene et bl institutions  (Integrated Rescue  System).
Furthermore, it includes the consumption in the

Fig.3-38 Development of C@emissions in source category 1.A.E ﬁeflds Of_ConStrUCtion’ mining of fuels and
minerals, industrydnly areal transport).

CO, emissions [kt]

The fraction of C@emissions in subsector 1.A.5 in 2022 contributed 0.3% toe@ssions in the whole
Energy sector 1.A.

Development of fuel consumption and the correspondid® emissions throughout the subcategory
1.A.5.b. are seen iRkig.3-38. Data of Kerosene Jet Fuel and Gasoline before 1998 are not available in
sufficient details. Shas of fuels and corresponding emissions before 1998 are reported in the sector 1.A.3.
Transport.

The graph orfrig.3-38shows that a decisive proportion has dieselanilpther significant share is appertain
to kerosene jet fuel (mainly army), the proportion of gasoline is minor.

3.2.20.1Methodological issues (CRF 1.A.5.b)

The basic requirement for processing fuel consumption by mobile sources is their division between
subsectos 1.A.3 Transport and 1.A.4.c.ii and 1.A.5. This distribution is carried out in coordination with
CDV. The aim is to ensure that no fuel is included in the balance twice and that no fuel is omitted.
Therefore, the following distribution was performed:

Motor fuels which are consumed in subsector 1.A.4.c.ii are used only fooarifvehicles and other
mechanisms in the agricultural sector, forestry and fisheries.

Subsector 1.A.5.b.i reports fuels from aviation, which have been reallocated from consumptighi3n

since 1998. This corresponds to the consumption of kerosene jet fuel by the army and aviation in state
organizations (aerial rescue equipment). Subsector 1.A.5.b.iii reports motor fuels for ground transport
systems, which have been reallocated fraonsumption in 1.A.3 since 1990. This corresponds to the
consumption of motor fuels for mobile sources by the army and the public sector (ambulance, fire brigade,
etc.), both on and off road.

Based on our improvementSH and N>O emission for the categorgel.A5 were recalculatedThis need
arised because the emission factors has not been updated for many ydach thus cause inaccurate
reporting of emissionsThe aim was to unify the emission factors with the emission factors use in 1.A.3 for
this typeof fuels. Howevertaking over the EFs determined always for the year in which the inventory is
taken is currently, due to the time available for calculating the produced emissions, unfe@sideseries
analyzes have been performed, which show thatttiree-year moving average will replicate the emission
factors used well
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3.2.20.2Uncertainties and time -series consistency (CRF 1.A.5.b)

See chapter 3.2.5.

3.2.20.3Category-specific QA/QC and verification (CRF 1.A.5.b)

QA/QC procedures in this subsector must be coordidatith CDV. KONEKO, as the company responsible
for processing the entire sector 1.A, evaluates the distribution of motor fuels among the various subsectors
1.A.3, 1.A5and 1.A.4.c.ii before each submission. Simultaneously, after processing the dateopdng
submission, it checks whether the predetermined distribution of fuels was properly applied and, if
necessary, proposes corrections in order to avoid double counting of fuels or their omission.

Other QA/QC and verificatiorsee section 3.2.6.

3.2.20.4Category-specific recalculations (CRF 1.A.5.b)

Based on the change of activity data in CzSO #tr2the year 2021, Liquid fuelgere recalculatedsee
the Tab.3-59.

Tab.3-59 Changes after recalculation in 1.8\bfor CH and N2O emission

Submission 2023 TJ 4348.27| Submission 2023 kt 0.02
Submission 2024 TJ 4982.01| Submission 2024 kt 0.02
Difference TJ 633.73| Difference kt 0.00
Submission 2024 % 12.72| Submission 2024 % 3.53
CQemisson 2021 NOemisson 2021
Submission 2023 kt 315.58| Submission 2023 kt 0.01
Submission 2024 kt 362.61| Submission 2024 kt 0.01
Difference kt 47.03| Difference kt 0.00
Submission 2024 % 12.97| Submission 2024 % 15.80

3.2.20.5Category-specific planned improvements (CRF 1.A.5.b)

Currently there are no planned improvements in tbégegory.

3.3 Fugitive emissions from solid fuels and oil and natural gas and other
emissions from energy production (CRF 1.B)

Mining, treatment and all handling of fossil fuels are sources of fugitive emissions. In the Czech Republic,
CH emissions from underground mining of Hard Coal are significant, while emissions from surface mining
of Brown Coal, Oil and Gas production, transmission, storage and distribution are less important.

The current inventory includeSH emissions for the faliwing categories:
1 1.B.1 Solid fuels
9 1.B.2 Oil and Natural Gas
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In 1.B Fugitive Emissions from Fuels category, especially 1.Bdl &i@img and Handling was evaluated
as a key categoryTéb.
3-1). Category 1.B.2 also
was identified as a key
category by the latest
assessment, but onlyn
one from the four tests
SEEBEBEEESEEEEEEER | (LA Moreover,
identifiers placed this
category just over the
borderline between key
and nonkey categories.
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Development of
individual emissions of
greenhouse gases in
sector 1.B is shown on the
graphs inFig.3-39. NoO emissions for category 1.B.1 are NA,NO and for the category 1.B.2 the difference
is visible on the fourth decimal number. Therefore, graph showing this tveaslnot added because it
would be unclear. Development of,® emission can be described with the increasing values till 2005
(maximum emissions was between 262305) and then decreasing trend can be observed.

CO, eq. emissions [kt/year]

Fig.3-39 GHG emissions trends from Fugitive emissions from fuels [kt/year]

Sector 1.B is dominated by methane emissions from
subcategory 1.B.21-. Solid fuels, while emissiorisom
sector 1.B.2.- Oil and Natural gas represemnton
average 20% of the totaimissionsCQ emissions arise
primarily in subcategory 1.B.% Solid fuels. N,O
emissions originate only from the subsector 1.B.2.a
Oil and there are insignificant.
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The importance of individual greenhouse gases from
the total emissions, expressed &0 equivalent, is
02 visible fromFig.3-40.
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Fig.3-40 The share of individual GHG emissions from

total emissions, expressed as Gex, (1B.) From the graphs ofig.3-39 andFig.3-40is also clear

that during the period occurred a significant decrease
in GHG emissions across category 1.B. As it is shown
below, the decrease was mainly due to a decrease in subcategory 1lid fuels, in which vital source

of emissions is underground mining of hard coal. F&22the decrease of total GHG emission82%o
compared to the 1990 level.

3.3.1 Solid Fuels (CRF 1.B.1)

The category is further divided into the following subcategories according to IPCC 2006 Gl.:
1 1.B.1.a Coal mining and handling

o 1.B.1.a.1 Underground mines
i 1.B.1.al.i Mining
U 1.B.l.a.l.iiPostmining seam gas emissions
U 1.B.l.a.l.ii Abandoned underground mines

o 1.B.1.a.2 Surface mines
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i 1.B.1.a.2.i Mining

U 1.B.1l.a.2.ii Pognining seam gas emissions
9 1.B.1.b Solid fuel transformation
9 1.B.1.c Other

3.3.1.1 Category description (CRF 1.B.1)

The struture of the sector, corresponding activity data, used emission factors and emissions of individual
greenhouse gases are shown in the following outline.

Activity CH CcQ N.O
Structure of sector data EE Emission EF  Emission EE Emission
[Ggl [kgCH/] [k [tCQoi]  [k]  [kgNOt]  [ki]
1B.1l.a Coal mining/handl. 35.12 67.18 22.7 39.32 NO
1B.l.a.l Underground mines 1.73 20.20 22.7 39.32 NA
1.B.1l.a.l. Mining 8.122 14.08 22.7 39.32 NA NA
1.B.1.a.lii Postmining activ. 1.675 2.90 NA NE NA NA
1.B.1.a.1.iii Abandoned mines +) 3.21 NE NA
1B.1.a.2 Surface mines 33.39 46.98 NE NA
1.B.1.a.2. Mining 1.340 44.74 NA NE NA NA
1.B.1.a.2.i Postmining activ. 0.067 2.24 NA NE NA NA
1.B.1.b Solid fuel transformation  0.01 30 0.18 NA NE NA NA
Total year 2022 67.18 39.32 NA
Total year 2021 66.49 51.25 NA
Index 2022/2021 1.01 0.77 NA
Total year 1990 435.02 456.24 NA
Index 2022/1990 0.15 0.09 NA

+) Methodology and emission factors are explained in 3.3.1.2.

The origin othe data, the emission factors used and the method of calculating the level of emissions for
each gas is shown in detail in the following outline.

Structure of sector Source of Emission factors Method used
Activity data CH CQ N20O CH ca N.O
1.B.1la Coal mining/handl. CzSO Tier X2 Tier 22 -
1.B.1.a.l1 Underground mines CzSO Tier X2 Tier 22 -
1.B.1.a.1.i Mining CzSO CS CS NA Tier 2 Tier 2 -
1.B.1.a.1liii Postmining actvity CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.1l.iii Abandonednines various) D D NA Tier 1 Tier 1 -
1.B.1.a.2 Surface mines CzSO Tier 1 Tier 1 -
1.B.1.a.2.i Mining CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.2.ii Postmining actiity CzSO D D NA Tier 1 Tier 1 -
1.B.1b Solid fuel transformation FAOSTAT D D NA Tier 1 Tier 1 -
+) Methodology and emission factors are explained in 3.3.1.2.

The source category 1.B.1 Solid Fuels consists of thregsaulyce categories: source category 1B.1.a Coal
mining and Handling, source category 1.B.1.b Coal transformation and smategmry 1.B.1.c Other.

The main processoal mining andandling emits 99 % of methane emissions from the category $did

Fuels category is underground mining of Hard Coal in the OsadvaNJJA yt | NBI & | f S&3aSN
Brown Coal mining bgurface methods and poshining treatment of Hard and Brown Coal. Coal mining
(especially Hard Coal mining) is accompanied by an occurrence of methane. Methane, as a product of the
coalormation process, is physically bonded to the coal mass or is presetne free gas in pores and

cracks in the coal and in the surrounding rocks.
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Besides methane, during mining of coal mass a certain amount of carbon dioxide is released, that
accompanies methane in the firedam@Q is reported only for the undergroundiming of hard coal, for
surface mining of lignite emission factor is not available.

The proportion ofsubcategory 1.B.2 Solid fuel
transformation in the total emissions of
greenhouse gases is quite minor. Subcategory
1.B.1.c- Other is not used, because for reporting
the previous subcategories are used.

The graph orfFig.3-41 shows the time trend of

total emissions of greenhouse gases in the entire
subsector 1.B.1The chart also demonstrates the
share ofCQ emissions in the total GHG emissions,
which on average makes about2%. The
contribution of the individual subsectors to the

total emissions oCH, depending on the volume

of mining from underground mines (hard coal) and surface mines (lignite) in category 1.B.1 is shown on
the graph inFig.3-42.
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Fig. 3-41 The trend of GHG emissions and the relations
between emissions of C&nd CH (1.B.1)

The Czech Republic has historically mined and is still mining large volumes of lignite, primarily for energy
purposes. Hard coal is used for energy purposes, as well as for the production of metallurgical coke.

Hard coal mining, although its volume is about 9 % of the total volumegc@mrganied by considerably
more significanCH emissions than mining of ligei
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Fig.3-42 The ratio of methane emissions from Underground mines and Surface mines and the correspt
development of mining of Hard Coal and Lignite (1.B.1)

3.3.1.1.1 Coal Mining and Handling (CRF 1.B.1.a)

In the Czech Republic, mainly Hard Coal is mined in underground mines (i.e. Hard Coal: Coking Coal and
Bituminous Coal). Currently, uedyround mines are in operation in the Ostra¥d NJA Yyt O2 | f YA YA
In the end of year 2016, the part of Ostra¥a- NDA Yyt O2Ff YAYAyYy3d | NBlF 41 a
decreasing of amount of mined Hard Coal and emissions. In the past, Hard Coalonagals in the

vicinity of the city of Kladno. These mines were closed in 2808wn Coal was mined in only one
underground mine in the Northern Bohemia. This mine was closed in 2016. Emissions from this mine used

to be reported together with surface mimj of Brown Coa Lignite in subcategory 1.B.1.a.2 Surface Mines

until the last submission. However, a recalculation was made and the data from underground mining of
brown coal in the Northern Bohemia were added to the 1.B.1.a.1 Underground Mines. ThataohGH

emissions from brown coal underground mine in the Northern Bohemia contidtatteut 6 % of average

to the CH emissions of hard coal underground mines.
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Data for mining of various types of coal are taken from the CzSO report for the IEA/EORMDETéport
CZECH_COAL.xls). For control purposes are used data from the miners yearbooks issued by the State
Mining Administration and the Employers' Association of Mining and Oil Industries.

Underground Mines (CRF 1.B.1.a.1)

In underground Hard Coal niing,CH is released from the coal mass and from the surrounding rocks into
the mine air and must be removed to the surface to prevent formation of dangerous concentrations in the
mine.

Underground Mining Activities (1.B.1.a.1.i)

Hard-coal mining is the fincipal source of fugitive emissions 6H. The mine ventilation must be
regulated according to the amounts of gas released to keep its concentration on safe level. At the end of
MppnQa YAYS 3IlLa NBY2QIf aeaidsSvya o&aSEn theyOstNEER dzOS R
Y | NJJ A yniningGaged, Which permitted separate exhaustion of partial methane released in the mining
activity in the mixture containing the mine air. The total amount of methane emitted can be balanced
quite accurately from the mthane concentrations in the mine air and their total annual volume.

PostMining Activities (1.B.1.a.1.ii)

The activity data are the same as in category 1.B.1.a.1.i Mining Activities. It is assumed that the entire
mined volume undergoes manipulation durimdpich residual methane is released.

Abandoned underground mines (1.B.1.a.1.iii)

Abandoned underground mines in the Czédpublic are located in Kladno Basin (near Kladno, 30 km
northwest of Prague), in the Ostra¥aarvina coalfield OKR (North Moraviagnd mine Kok-noor

60/ SYGdNHzyo Of2aS (G2 52fyN WAnN] 2 6 methanebemidslpris are 2 K S Y
relevant only abandoned mines in OKR. Coal mining in the Kladno Basin was terminated in 2002. In these
mines methane was absent, so theethane emissions estimate is made only from OKR mines.

¢2 3IASG Y2NB AYyF2N¥YIFGA2Y | 062dzi FolFlyR2YSR YAySa A
contacted. Based on our request we received an official answer about this issue. Mining of coal was shut
down in 2002 and within the mining period the mines were liquidated. Currently the major of all
abandoned underground mines are disposed of in accordance with mining legislation. Basically it means
that mines were filled with backfill material and the miiseclosed by a special mining cover. This method

reliably eliminates C£and CH emissions, which is also controlled by portable detection device. More
information are stated in the official letter, which can pevided upon request

In the OstraveKarvina coalfield coal has been extracted for more than two hundred years. Crucial decline
of mining in this area started in 1991, but the closure of mines occurred in the 20s of the 20th century.

Ostrava mines have always been significant sources of coal gaanand in terms of mine safety
regulations they were categorized under the mines with greatest threat of occurrence of methane.
Methane is observed more than 100 years and reached its peak in the sixties when was the maximum in
mining in Ostrava. At thatme, exceeded the daily amount of gas is 500 thousantdChi. The gas was
discharged from the mines using ventilation with 17 air pits and mine degassing. Amount on the gas in
abandoned mines today, after the destruction of almost all pits, is stathibiteround 40 thousand. i

CH per day. Based on the amount of methane escaped in recent years and using the international
experience, can be forecasted that the gas will continue to be released from the underground spaces in
Ostrava for a number of years

Annual irventory submission 138



CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA99052022

Parts of abandoned mines ha@H recovery systems. There is company, which has established mining
areas for mining of firdlamp in Ostrav&y I NJA Yyt | NBF ® Ly (GKS FolyR2ySR Y)
devices and firedamp stations. Firedamp arisesnflabandoned mining pits and surface boreholes into
abandoned areas. Mined firedamp is used at the place of mining in autonomous cogeneration units
(aggregate for electricity energy production with an ignition combustion engimig):(/www.dpb.cz/).

Surface Mines (CRF 1.B.1.a.2)
Surface Mining Activities (1.B.1.a.2.i)

Lignite (Brown Coal) is mined in surface mines in the Czech Republic. Lignite is mined primarily in the
Northern Bohemia area. Small parts of very youngitéagnines are located in Southern Moravia.

Prior to the commencement of surface mining in northern Bohemia, where today a decisive amount of
lignite in the Czech Republic is mined, there were underground mines. The abundance of methane in these
mines hasever been a problem. If there was an explosion in the mines, it was caused by swirling of coal
dust. Surface mining began in the 50s of the 20th century and in the period after 1990 the underground
mines were already not in use.

PostMining Activities (B.1.a.2.ii)

The activity data are the same as in category 1.B.1.a.2.i Mining Activities. It is assumed that the entire
mined volume undergoes treatment during which residual methane is released.

3.3.1.1.2 Solid Fuel Transformation (CRF 1.B.1.b)
Production of Cokitom Coking Coal

Fugitive methane emissions from coal treatment prior to the actual coking process are listed under
1.B.1.a.1l.ii PogMining Activities. Emissions from the actual production of Coke are given under 2.
Industry.

Production of briquettes froBrown Coal

Fugitive methane emissions from coal treatment prior to the actual briquetting process are listed under
1.B.1.a.l.ii Postining ActivitiesCQ emissions from the actual production of briquettes are included in
subcategory 1.A.2.g.

Productionof charcoal

CH emissions from charcoal production were estimated by using EF provided by the Revised 1996
Guidelines (IPCC, 1997); the value 600 kgCH/TJ of charcoal produced was used. Since there are no
available official activity data aboegharcoal production in the Czech Republic, theoffitial data from

FAOSTAT statistics were used. The missing data were extrapolatei@fabie net calorific value 3®J/kg

(Table 113 in Revised 1996 Guidelines) was used to convert activity data tendagy units. Resulting

CH emissions please see inti@b.3-600 | yF2NIlidzyt §St& Lt/ / Hnnc Dfd oL
emissions factors forufjitive emissions from charcoal production. From this reason the emission factor
provided in Revised 1996 Guidelines (IPCC, 1997) is still used. Since these emissions are very low national
inventory team consider this approach to be relevant in this case.
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Tab.3-60 CH, emissions from charcoal production

1990 1.00 30.00 0.03
1991 1.00 30.00 0.03
1992 1.00 30.00 0.03
1993 1.00 30.00 0.03
1994 1.00 30.00 0.03
1995 1.00 30.00 0.03
1996 1.00 30.00 0.03
1997 1.00 30.00 0.03
1998 1.80 54.00 0.05
1999 2.60 78.00 0.08
2000 3.40 102.00 0.10
2001 4.20 126.00 0.13
2002 5.00 150.00 0.15
2003 6.00 180.00 0.18
2004 6.00 180.00 0.18
2005 6.00 180.00 0.18
2006 6.00 180.00 0.18
2007 6.00 180.00 0.18
2008 6.00 180.00 0.18
2009 6.00 180.00 0.18
2010 6.60 198.00 0.20
2011 6.40 192.00 0.19
2012 6.00 180.00 0.18
2013 6.00 180.00 0.18
2014 6.00 180.00 0.18
2015 6.00 180.00 0.18
2016 6.00 180.00 0.18
2017 7.98 239.49 0.24
2018 5.60 168.03 0.17
2019 6.07 182.13 0.18
2020 6.07 182.13 0.18
2021 6.07 182.13 0.18
2022 6.07 182.13 0.18

FugitiveCQ emissions are not estimated or are negligible and no known method is available for their
determination in this category (notation key NE). FugitN® emissions are not estimated because,
according to the current state of knowledge, these emissions damerur (notation key NA) and also IPCC
2006 Gl. (IPCC, 2006) do not provide default emission factor.

3.3.1.1.3 Other (CRF 1.B.1.c)

No other subcategory of fugitive methane emissions is known in the Czech Republic.

3.3.1.2 Methodological issues

Underground Mines (CRF 1.Ball)

Underground Mining Activitied B.1.a.1)i

Country specific emission factors were determined for calculation of fugitive methane emissions in

dzy RENENR dzy R YAYSa Ay (GKS aS02yR KIEF 2F (KS mMddnG
emissons is given iTab.361> 4SS o0¢lF 1fF IyYyR b2@t6S12X MPppT O D
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Tab.3-61 Coal mining andCH, emissions in the OstravaKarvina coaimining area

[mil. t/year] [mil. m3/year] [m3/t]
1960 20.90 348.9 16.7
1970 23.80 589.5 24.7
1975 24.11 523.8 21.7
1980 24.69 505.3 20.5
1985 22.95 479.9 20.9
1990 20.60 381.1 19.0
1995 15.60 270.7 17.4
1996 15.10 276.0 18.3
Total 167.31 38153 20.2
1990 till 19% 50.76 927.8 18.3

Only the values for 1990, 1995 and 1996 were used from this table to determine the emission factors.

The average value of themission factor of 18.3 #t was recalculated to 12.261 kg/t using a density of
methane of 07 m¥kg. This emission factor is used for coal mined in the Ost¥akaNJZA yt O2 1 £ YA y )
for years 19901999. The emission factor set by estimation at 50%isfvalue was used for the remaining

Hard Coal from underground mines in other areas. This is valid for coal with minimum coal gas capacity
6021t FNRY GKS YflIRy2 FINBI 2 wnnuw YR O21If FNRY

For the period after 2000 were determad new, revised emission factafsd/t mined coal.

The management of OKD, a.s. (Osteavla NIA Yyt YAy Sas 22Ayid akKlFNB 02YLJ
company monitors in very detail the issues about methane production. In response to a request from the
reporting team, the company provided a document in which the total amount of gas released by OKD
mines was determined, together with the amount of methane withdrawn by degassing, the amounts of
methane used for industrial purposes, venting of methane fromadsing and the total amount of

methane released into the atmosphere. A summary of the information provided is givViebiB8-62.

Tab.3-62 Methane production from gas absorption of mines and its use

year total amount pumped out by industrial venting from gas absorption released into the
of gas gas absorption use into the atmosphere atmosphere- total

2000 236.7 84.1 77.9 6.2 158.8

2001 210.7 73.9 71.1 4.0 140.8

2002 210.0 81.0 70.3 1.3 130.3

2003 200.6 74.8 72.8 2.0 127.8

2004 194.6 77.1 73.4 3.2 120.7

2005 207.7 73.9 70.3 3.6 137.4

2006 221.1 76.9 75.9 0.8 145.0

2007 194.7 71.5 71.0 0.5 123.7

2008 199.5 68.8 68.5 0.3 131.0

This data was used to calculate the emission factors and to determine the average emission factor, which
is used for the period after 2062008.

The emission factors givenTiab.3-63are used for 200Q 2008. After 2008, the emission factor calculated
as the average value from the values for 2008, i.e. 8.12 t/kt, is usedResearch with aim to develop
this emission factor was performed in 2011.
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Tab.3-63 Calculation of emission factors from OKD mines for period 2000 onwards

[kt/year] [t/lyear] [t CH/kt]
2000 11 514 106 396 9.24
2001 11 844 94 336 7.96
2002 12 049 87 301 7.25
2003 11 301 85 626 7.58
2004 10 901 80 869 7.42
2005 10 822 92 058 8.51
2006 11 656 97 150 8.33
2007 10 153 82 879 8.16
2008 10 030 87 770 8.75
2000- 2008 100270 814 385 8.12

Tab.3-61 shows the average emission factor used for the years 2198® for calculation o€H emissions
from OKD mines. For the time period 2000 to 2008 were used emission factors determined fromitige m
and emissions given by OKD mines (Bale.3-63). Based on these values an average emission factor, from
the period 20062008 was set up, which w&s12 {CH/kt. This average value has been used since 2009
6¢l 1t FTYR b2@t6S1Z MPppTO P

This emission factor can be considered as emissions factor on the level Jigridl countryspecific
emission factor, which is applicable for Ostraad NJJA Yyt | NB I @

Fa other mines in the Czech Republic where hard coal was also mined, the value of 6.7 t/kt was used
the same as in previous submissions. Howgités necessary to remind that underground mining in the
mines of other areas than OKD is really minor anthatend of the first decade of 21st century was
completely stopped.

Country specific emission factors were determined for calculation of fugitive carbon dioxide emissions. An
extra study was performed to determine tHeéQ emission factor for undergrountiard coal mining.
Monthly data on the concentrations and amounts@® were processed for all the exhaust air shafts in

the OKD area for 2009, 2010 and for part of 2011. These data yielded an average value of the emission
factor, which is related to thealume of mining. The emission factor is equal to 22.Z&kt of mined

coal and this emission factor is country spedifi€ier Il level. This value is valid for the OKD area. The
author of the study recommended that the determined emission factor fd®®0l® 2009 be used. He
determined an emissiofactor 22.68t CQ/kt of mined coal for 2010 and it was recommended that this
value also be used for the subsequent years. These emission factors were used to extend the@ata for
emissions for underground hé coal mining; the values are given in thab.3-64.

Tab.3-64 Emission factors and emissions from undergral mining of hard coal

[kt/year] [t CQOYkt] [kt CQlyear]
1990 22 415 22.75 456.24
1991 20 201 22.75 395.10
1992 18 637 22.75 392.83
1993 18 355 22.75 373.45
1994 17 376 22.75 362.60
1995 17 738 22.75 356.21
1996 17 453 22.75 343.65
1997 16 570 22.75 349.18
1998 16 112 22.75 332.53
1999 14 343 22.75 306.33
2000 14 855 22.75 315.13
2001 15138 22.75 324.03
2002 14 467 22.75 322.98
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2003 13 645 22.75 309.65
2004 15 579 22.75 301.87
2005 13 254 22.75 300.85
2006 13 385 22.75 324.80
2007 12 894 22.75 293.09
2008 12 663 22.75 288.00
2009 11 001 22.75 250.22
2010 11 593 22.68 262.88
2011 11 441 22.68 250.44
2012 11 652 22.68 264.22
2013 8 746 22.68 198.32
2014 8 900 22.68 201.82
2015 8 426 22.68 191.07
2016 7015 22.68 159.07
2017 5601 22.68 127.00
2018 4562 22.68 103.45
2019 3540 22.68 80.28
2020 2 200 22.68 49.89
2021 2 260 22.68 51.25
2022 1734 22.68 39.32

PostMining Activities (CREB.1.a.1.)

Methane emissions in the subcategory of RBhing Activities are calculated using a uniform emission
factor based on the default value of 1.68®B¥/t coal; the activity data are employed at the same level as
in subcategory 1.B.1.a.1.i Mining Activities

Tab.3-65 Used emissions factors and calculation @H emissions from underground coal miningpost minesoperations in
period 1990- 2022

1990 22 415 1.68 39.98
1991 20 201 1.68 36.71
1992 18 637 1.68 33.12
1993 18 355 1.68 34.77
1994 17 376 1.68 32.64
1995 17 738 1.68 32.75
1996 17 453 1.68 32.35
1997 16 570 1.68 30.76
1998 16 112 1.68 29.61
1999 14 343 1.68 26.49
2000 14 855 1.68 26.73
2001 15138 1.68 26.04
2002 14 467 1.68 25.74
2003 13 645 1.68 24.10
2004 15579 1.68 23.51
2005 13 254 1.68 23.48
2006 13 385 1.68 25.18
2007 12 894 1.68 22.82
2008 12 663 1.68 22.16
2009 11 001 1.68 19.22
2010 11 593 1.68 19.98
2011 11 441 1.68 19.65
2012 11652 1.68 19.95
2013 8 746 1.68 15.13
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2014 8 900 1.68 15.54
2015 8 426 1.68 14.73
2016 7 015 1.68 12.02
2017 5601 1.68 9.63
2018 4 562 1.68 8.04
2019 3540 1.68 6.23
2020 2 200 1.68 3.77
2021 2 260 1.68 3.79
2022 1734 1.68 2.90

The amount of brown coal mined from undergralmine Kohinoorbetween 20022016 was added to the
total amount of extracted hard coaAs the EF default value was used 18nTo converted to CH/kt, it
was necessary to use conversion factor 0.67 Bg®ee thelab.3-66.

Tab.3-66 Used emissions factors and calculation @fls emissions from underground coal miningin period 20022016.

[ktlyear] [t CH/k] [kt CH/year]
2002 380 0.012 458
2003 460 0.012 5.55
2004 458 0.012 5.52
2005 464 0.012 5.60
2006 466 0.012 5.62
2007 467 0.012 5.63
2008 298 0.012 3.59
2009 350 0.012 4.22
2010 425 0.012 5.13
2011 430 0.012 5.19
2012 455 0.012 5.49
2013 356 0.012 4.29
2014 480 0.012 5.79
2015 408 0.012 4.92
2016 55 0.012 0.66

Abandoned underground mines (CRB.1.a.1.)

Calculation of methane emissions from abandoned mines has been carried out in accordance with the
methodology IPCC 2006 Gl. at the level Tier 1. For the purposes of this calculation, the number of closed
minesin the OstravaKarvina coalfield was determined in prescribed intervals (intervals years119%H,
19261950, 19511975, 1976¢ 2000, 2001 to the present). Given that in the Ostrédaavina coalfield

occur only mines with high amount of the gas, weredugalues for the percentage of coal mines that are
gassy from the column High (IPCC 2006 GI. (IPCC 2006): Tab. 4.1.§:ABERDONED UNDERGROUND
MINES, DEFAULT VALUBESRCENTAGE OF COAL MINES THAT ARE GASSY, page 4.24.), the following:
1901¢ 1925: 10%

1926¢ 1950: 50%

1951¢ 1975: 75%

1976¢ 2022 100%

Emission factors from Table 4.1.6, p. 4.25 were used for calculating the emissions (TABLE 4.1:6: TIER 1
Abandoned UNDERGROUND MINESISSION FACTOR, MILLIGN&thane/MINE).

Since 2005, total emissions of methane from abandoned mines have gradually decreased in the context of
increased degassing of abandoned mines by the Green Gas company (electricity generation at
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cogeneration units, stationed for egite extraction of methaa). The overall data and the calculation
procedure are shown iflab.3-67.

Tab.3-67 Emission ofCH, on abandned mines

1990 0.46 2.40 0.00 2.86 2.86
1991 0.46 2.36 1.79 4.60 4.60
1992 0.45 2.32 3.96 6.73 6.73
1993 0.45 2.28 7.18 9.90 9.90
1994 0.44 2.24 9.27 11.95 11.95
1995 0.44 2.21 10.49 13.13 13.13
1996 0.43 2.17 10.43 13.04 13.04
1997 0.43 2.14 9.87 12.43 12.43
1998 0.43 2.11 9.38 11.92 11.92
1999 0.42 2.08 9.46 11.96 11.96
2000 0.42 2.05 9.55 12.03 12.03
2001 0.42 2.02 9.19 0.00 11.63 11.63
2002 0.41 1.99 8.86 0.00 11.27 11.27
2003 0.41 1.97 8.56 1.18 12.12 12.12
2004 0.41 1.94 8.31 0.97 11.63 11.63
2005 0.40 1.92 8.05 0.85 11.22 5.00 10.66
2006 0.40 1.90 7.84 0.76 10.90 7.50 10.08
2007 0.40 1.87 7.62 0.69 10.59 20.00 8.47
2008 0.40 1.85 7.44 0.64 10.33 25.00 7.75
2009 0.39 1.83 7.26 1.80 11.29 50.00 5.65
2010 0.39 1.81 7.09 1.70 10.99 60.00 4.40
2011 0.39 1.79 6.94 1.61 10.73 70.00 3.22
2012 0.38 1.77 6.79 1.53 10.48 70.00 3.15
2013 0.38 1.76 6.65 1.47 10.25 70.00 3.08
2014 0.38 1.74 6.53 141 10.05 70.00 3.02
2015 0.38 1.72 6.41 1.36 9.86 70.00 2.96
2016 0.37 1.71 6.28 1.75 10.11 70.00 3.03
2017 0.37 1.69 5.88 251 10.45 70.00 3.14
2018 0.37 1.67 5.79 2.43 10.26 70.00 3.08
2019 0.37 1.66 5.70 2.36 10.07 70.00 3.02
2020 0.36 1.64 5.61 3.05 10.67 70.00 3.20
2021 0.36 1.63 5.53 2.97 10.50 70.00 3.15
2022 0.36 1.62 5.47 3.27 10.71 70.00 3.21

Surface Mines (CRF 1.B.1.a.ii)

Total emissions, used activity data and emission factors for proper extraction of lignite (Brown Coal) from
surface mines angost-mining related adjustments are presented in thab.3-68.

Tab. 3-68 Used activity data, emissions factors and calculation ©f; emissions from surface coal mining and post mines
operations in period 19906 2022

I

1990 77 169 1.34 0.067 108.58
1991 74 516 1.34 0.067 104.84
1992 66 665 1.34 0.067 93.80
1993 63 878 1.34 0.067 89.88
1994 56929 1.34 0.067 80.10
1995 54 893 1.34 0.067 77.23
1996 57 365 1.34 0.067 80.71
1997 55 206 1.34 0.067 77.67
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1998 49 151 1.34 0.067 69.16
1999 43 047 1.34 0.067 60.57
2000 48 925 1.34 0.067 68.84
2001 50 461 1.34 0.067 71.00
2002 47 766 1.34 0.067 67.21
2003 49 326 1.34 0.067 69.40
2004 47 583 1.34 0.067 66.95
2005 47 816 1.34 0.067 67.28
2006 48 589 1.34 0.067 68.36
2007 48 824 1.34 0.067 68.70
2008 46 828 1.34 0.067 65.89
2009 44824 1.34 0.067 63.07
2010 43 357 1.34 0.067 61.00
2011 46273 1.34 0.067 65.11
2012 43210 1.34 0.067 60.80
2013 40 027 1.34 0.067 56.32
2014 37 704 1.34 0.067 53.05
2015 37 643 1.34 0.067 52.96
2016 38 328 1.34 0.067 53.93
2017 39121 1.34 0.067 55.04
2018 38 904 1.34 0.067 54.72
2019 37 261 1.34 0.067 52.41
2020 29 371 1.34 0.067 41.32
2021 29 279 1.34 0.067 41.20
2022 33 388 1.34 0.067 46.98

Determination of activity data and emission factors for mining and-pasing treatment is given in the
description of the individual activities on surfacgnes.

Surface Mining Activities (1.B.1.a.2)
PostMining Activities (1.B.1.a.2.ii)

Data from the source part of the questionnaire completed in the CzSO Questionnaire (C2Z§0wae
employed to determine activity data on extraction of Brown Coal laigdite. The mining yearbooks and
other data sources continue to be used only for control purposes.

During surface mining, escaping methane is not related to specific flow of air and thus it is far more difficult
to monitor the amount of methane escapingté the air. Consequently, default IPCC emission factors are
employed to calculate methane emissions from surface mining and fromrpiméhg treatment (IPCC
2006).

The emission factor for surface mining activities is used following due to the recomnmandati9 from
FCCC/ARR/2016/CZE. The description of recommendation E.19 from FCCC/ARR/2016/CZE
(2016Centralised UNFCCC Review of Czech Republic), states that the upper limit of the proposed range of
the Tier 1 EF from the 2006 IPCC GLs is applied by ¢ob Republic because the average overburden
depths of the surface mines varies from 120 to 200 m.

3.3.1.2.1 Solid Fuel Transformation (CRF 1.B.1.b)

Emission calculation was performed for the production of wood charcoal at Tier |, using default emission
factors- seechapter 3.3.1.1.2.
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CH emissions from charcoal production were estimated by using EF provided by the Revised 1996
Guidelines (IPCC 1997); the value @00 kgCH/TJ of charcoal produced was used. Since there are no
available official activity data abowgharcoal production in the Czech Republic, theoffictial data from

FAOSTAT statistics were used. The missing data were extrapolated. The default net calorificMalikg 30

(Table 113 in Revised 1996 Guidelines) was used to convert activity data goetfergy units.

'Y TF2Nlidzyl 4§Ste Lt/ / wnnc Df® 6Lt/ / HnncO R2y QG LINE
charcoal production. From this reason the emission factor provided in Revised 1996 Guidelines (IPCC 1997)

is still used. Since thesenissions are very low the team consider this approach to be relevant in this case.

3.3.1.3 Uncertainties and time -series consistency

The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year 0080 to 20D.

In 2020 was carried out an extensive study aiming to updageuhcertainties in thesector 1.B.1From

the study follows that in tis category higher uncertainties should be expectdn in 1.A The
uncertainties in the activitydata result primarily from inaccuracies in weighing of extracted coal.
Conversely, imports and exports of raw materials are sensitive economic data and low uncertainties should
be expected.

Uncertainties in calculating methane emissions further follow from the eamiskictors employed. The
emission factors for determining emissions from underground mining of hard coal are based on
measurement of the methane concentrations in the air ventilated from underground mines in the second
KFEtF 2F GKS ™ ddile @missionkadtorsizguld BeNdliite fow, divBileh uncertainty in

the CQ emission factoshould be expectedigher.

The determination ofincertaintieswas carried out according the same methodology as in case of category
1.A, i.e. bree independent egerts estimate of 'basic' uncertaintiesvhich were averaged (see chapter
3.25.orfordetails S&aStt $G Ffd Hnun

For specific uncertainties used fiotrodudion into the trend in total national emissiorsee Annex 2.

3.3.1.4 Category-specific QA/QC and verification

General quality control and sourgpecific quality control (Tier 1 and Tier 2), in conformance with the
requirements of the QSE handbook and its associated applicable documents, have been performed to the
full extent.

QC activities at the level dfier 1 were performed according to the QA/QC plan by the sector compiler.
Routine control was performed in the framework of the following activities:

9 activity data employed,

1 emission factors employed,

9 calculation procedures employed,

1 transfer of numericatlata from the working set to the CRF Reporter.

During control of the activity data, the CzSO data were compared with the data from the Mining Yearbook.
Good agreement was found.

In control of the emission factors employed, the emission factors used i@zkeh Republic methodology
were compared with the emission factors of Slovakia, Poland and Germany in the context with the default
emission factors. It was found that the emission factors employed for calculation of emissions in the Czech
Republic methodlmgy correspond, in their range, to the emission factors employed in the other countries.
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Furthermore, the correct usage of the methodology at Tier | level for the calculatioh emissions from
abandoned mines and the performance of own calculatioesavchecked. The calculation procedure was
consulted with an independent expert from the \V&8chnical University of Ostrava. It was concluded that
the input data and the method of calculation are in line with the methodology.

Control that the transfer ofiumerical data from the working set to the CRF Reporter does not reveal any
differences. The final working set in EXCEL format is locked to prevent intentional rewriting of values and
archived at the coordination workplace. The protocols on the perform@dQ@ procedures are stored

too.

3.3.1.5 Category-specific recalculations

Based on our improvemenhe emission factor of Abonded mines were updated due to2086 IPCC
Guidelines for National Greenhouse Gas Inventorléss update covered years from 2017 tilR20n a
subcategorylBlaliij but only for ChHlemissions. See thgab.3-69.

Tab.3-69 Changes after recalculation in 1.B.11dUnderground mines
Extracted coal 2017 2018 2019 2020 2021
Submission 2023 kt 5.79 4.86 3.77 2.26 2.26
Submission 2024 kt 5.79 4.86 3.77 2.26 2.26

Difference kt 0.00 0.00 0.00 0.00 0.00
Submission 2024 % 0.00 0.00 0.00 0.00 0.00
CH emissions 2017 2018 2019 2020 2021

Submission 2023 kt 3.30 3.30 3.30 3.56 3.69
Submission 2024 kt 3.14 3.08 3.02 3.20 3.15
Difference kt -0.16f -0.22| -0.27| -0.36/ -0.54
Submission 2024 % -5.10f -7.11| -9.06| -11.15 -17.14

3.3.1.6 Category-specific planned improvements

Given that the issue of emissions from abandoned mines was included in the same timdraggii®n

to new methodology IPCC 2006 Gl., Tier 1 approach was used. Planned improvements assume a change to
a higher level, at least Tier Il. In terms of the planned improvements, was ensured cooperation with the
specialist on the issue of leakage ofthene from abandoned mines in the Ostraarvina coalfielénd

with experts from Czech Geological Survey

In the other subsectors no improvements are planned at the present.

3.3.2 Oil and Natural Gas (CRF 1.B.2)

The category is divided according to IPCC 2006m@ CRF Reporter into subcategories:

1 1.B.2.a Qil
1.B.2.a.1 Exploration

1.B.2.a.2 Production

1.B.2.a.3 Transport

1.B.2.a.4 Refining/Storage
1.B.2.a.5 Distribution of Oil Products
1.B.2.a.6 Other

1 1.B.2.b Natural Gas
0 1.B.2.b.1 Exploration

o O O O o o
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1.B.2.b2 Production

1.B.2.b.3 Processing

1.B.2.b.4 Transmission and Storage

1.B.2.b.5 Distribution

1.B.2.b.6 Other

o O O o o

1 1.B.2.c Venting and Flaring
o 1.B.2.c.1Venting

o 1.B.2.c.2 Flaring

3.3.2.1 Category description (CRF 1.B.2)

The structure of the sector, the correspondiagtivity data, the used emission factors and emissions of
individual greenhouse gases can be seen on the following outline.

Activity CH CQ N2O
Structure of sector data EF  Emission EF Emission EF Emission
[t
[PJ] CH/PJ] [k [t CQ/PI]  [ki] [kg N:O/PJ] [kt]

1B.2a.l Exploration NE
1.B.2.a.2 Production and Upgr. 3.23 4.735 0.015 7.576 0.0245 NA -
1.B.2.a.3 Transport 316.92 0.146 0.046 0.013 0.0042 NA -
1.B.2.a4 Refining 316.92 0.585 0.185 NA - NA -
1.B.2.a.5 Distrib. ofOil Prod. 316.92 NA - NA - NA -
1.B.2.a.6 Other NO
1.B.2.b.1 Exploration NE
1.B.2.b.2 Production 7.75 37.68 0.292 +) 0.0001 NA -
1.B.2.b.3 Processing NO
1.B.2.b.4 Transmission and 946.06  6.42 6.071 +) 0.0253 NA -

Storage 176.26 1.57 0.276 +) 0.0011 NA -
1.B.2.b.5 Distribution 110.05 97.22 10.699 +) 0.0426 NA -
1.B.2.b.6 Other I.E.
1.B.2.c.1 Venting- Oil 3.23 2354 0.760 48.7 0.1573 NA -
1.B.2.c.2 Flaring- Oil 3.23 0.568 0.002 919.9 29713 0.015 0.0001
Totalyear 2022 18.348 3.225 0.0001
Total year 2021 24.233 3.580 0.0001
Index 2022/2021 0.76 0.90 0.91
Total year 1990 42.695 2.202 0.00003
Index 2022/1990 0.43 1.46 1.74

+) As emission factor is used the average an@@tontent in natural gas

The origin of the data, the emission factors used and the method of calculating the level of emissions for
each gas is shown in details in the following outline.

Structureof sector Source of Emission factors Method used
Activity data CH, CQ N2O CH CcQ N2O

1.B.2.a.1 Exploration NE

1.B.2.a.2 Production and Upgrading CzSO CS D NA Tier 2 Tier 1 -
1.B.2.a.3 Transport CzSO D D NA Tier 1 Tier 1 -
1.B.2.a.4 Refining CzSO D NA NA Tier 1 - -
1.B.2.a.5 Distribution of Oil Products NA

1.B.2.a.6 Other NO

1.B.2.b.1 Exploration NO

1.B.2.b.2 Production CzSO CS CS NA Tier 2 Tier 2 -
1.B.2.b.3 Processing NO
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.
Structureof sector Source of Emission factors Method used
Activity data CH, cQ N20 CH CcQa N2O

1.B.2.b.4 Transmission and CzSO CS CS NA Tier 2 Tier 2 -

Storage ERU CS CS NA Tier 2 Tier 2 -
1.B.2.b.5 Distribution ERU CS CS NA Tier 2 Tier 2 -
1.B.2.b.6 Other NO
1.B.2.c.1 Venting- Oil CzSO D D NA Tier 1 Tier 1 -
1.B.2.c.2 Flaring- Oil CzSO D D D Tier 1 Tier 1 Tier 1

Approximately 8%of fugitiveemissions are formed in the Czech Republic from gas industry in extraction,
storage, transport and distribution of Natural Gas and in its final use. Crude Oil extraction and refining
processes are very less important.

Determination of methane emissions from the processes of refining of Crude Oil is based on the
recommended (default) emission factors according to the IPCC 2006 Gl. (IPCG-@096ars prior to

2000, the maximum values &fH EFs published in the Revised 1996 IPPC Guidelines (Workbook,-table 1
6) were selected, this conservative approach attempts to replicate the poor condition of refineries during
the 1990s. From 2002 to 2012, the maximum value of th€EFor developedcountries was selected in

the IPCC 2006 Guidelines (vol.2 chap.4, table 4.2.4). From 2013 to 2020, the average value 6Hhe EF
for developed countries was selected in the 2006 IPCC Guidelines was used, reflecting recent
improvements in the fuel refinopprocess taking place in Czechia.

Methane emissions from the gas industry were determined using national emission factors based on the
specific emission factors for the individual parts of the gas industry system.

The graph irFig.3-44 gives an overview of the trend in emissions in this category in the time series since
1990.
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Fig. 3-44 The trend of GHG emissions and
relationship between C@and CHemissions (1.B.2)

=]

.B.2.a

Fig.3-44b The ratio of methane emissions from subsector
(1.B.2.a) and Natural Gas (128b)

The graph orFig.3-44 shows that the proportion of totaCQ emissions from the total GHG emissions is
negligible (approximately 0.1%).

The contribution of the individual subsectors (Oil and Natural Gas) to the@btamissions throughout
the period in the category 1.B.2 is shownfeig.3-44b.

As shown orig.3-44 for the amount ofCH emissions in sector 1.B.2. Oil and Natural Gas are therefore
crucial the emissions, producédthe gas industry.

Annual irventory submission 150



e
CHMI

NATIONAGHGNVENTORREPORT OF THEECHREPUBLIA 9902022

3.3.2.1.1 Oil (CRF 1.B.2.a)

In subcategory Oil are reported emissions from minir
processing of domestic crude oil and emissidrom

refining of imported crude oil. The share of domest
crude oil is very smallabout 2.4% (from 0.4 to 4.9%)
The time profile of domestic production and imports ¢
crude oil in the Czech Republic is showrFan3-45.

GHG emissions from Crude Oil transport and refin
and from Crude Oil production, which is performed
the Czechrepublic in combination with mining of
Natural Gas, are reported in this tegory. CQ
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emissions from the refinery resulting from combusticrig 3-45 crude Oil production and import in theZin 199¢

processes (including flaring) are included in 1.A.c
Crude Oil Refining.

Exploration (1.B.2.a.iii.1)

2022

Emissions from this subcategory are not estimated, since activity data are not availalidke means that

Ay [/ wC

GFof S y2iExpléraighisin@ gegularly peiforned in tei E&PRepublic. The

statement of MND a.s. (dpn company with licence for exploration in Czechia) is that they perform

exploration but only very random and this activity do n
release emissions at all.

Level of emissions in accordance with paragraph 37(b
the UNFCCC Annex | inventory reportinglglimes
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greenhouse gas emissions."

The total greenhouse gas emissions of the Czech Republic are: 136.39 million topsgof CO

Emissions from domestic oil production in the Czech Répig0.051 kt C£q

ATAON

If the survey represented a whole tenth of mining (exaggerated assumption), then there would be an
emission of about 0.0051 kt, which is 0.00003% of the total annual emissions of the Czech Rémitblic
is 1 300 times lower than thecommended limit. These values are example from the inventory year2021

2023.

Production and Upgrading (1.B.2.a.iii.2)

Crude QOil is mined in the Czech Republic in Southern Moravid-ig846 gives the amount of mined

Crude Oil in the territory of the Czech Republic.
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The quantity of crude oil extracted in each year depends on the amount of recoverable reserveBig-rom
3-44b is visible that the maximum extraction was in the period from 2003 to 2006. It is expected that the
decline in productiorafter 2022will continue.

Transport (1.B.2.a.iB)

Transport of Crude Qil in the territory of the Czech Republic is performed only in closed systems (pipeline
transportch A f LA LISt Ay S 5NHzO6l FNRY wdzaaAl FyR Ly32fa&ail
used to calculate fugitiv€H and CQ emissions in this subsector.

Refining (1.B.2.a.iii.4)

Crude Qil is processed in the territory of the Czech Republic in two main refinery facilities. The total volume
of Crude Oil processed in the Czech Republic is presenkdd.845.

Distribution of Oil Products (1.B.2.a.iii.5)

The final products after processing Crude Oil no longer contain dissolved methane or carbon dioxide and
thus fugitive emissions are notowgsidered in this subcategory. For completeness, activity data
corresponding to the volume of processed Crude Oil in the individual years were recorded in CRF.

Other (1.B.2.a.iii.6)

No other operations are considered.
3.3.2.1.2 Natural Gas (CRF 1.B.2.b)

In the subcategory Natural Gas are reported GHG
emissions from domestic natural gas production a
emissions related to the operation of individyzdrts
of the gas system (import, transit, storage ar
distribution to end users The share of the domesti
natural gas production is vegmall- about 2.7% (from
1.7 to 4.9%). The time profile dbmesticproduction
and import of natural gas in the Cze&epublic is
shown onFig.3-47.
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The development of domestic extraction is relatively stable over time. Fluctuations in individual years are
due to technical and geological conditions of mining and market demand.

Processing (1.B.2.b.iii.3)

Gas treatments, except for drying, are not performed in the Czech Republic. The drying process is not a
source of GHG emissions.

Transmission and Storage (1.B.2.b.iii.4)

The calculation of GHG emissions in this subcategegriied out in two stepsndependently In the first
step is carried out an estimation of the emissions for the transit system andphégisure gas pipelines
This estimate is based on calculation of a pipeline length and the corresponding enfisgtas. he
second step emissions from underground gas storage facilitiesaem directly from the operational
records of company which provides natural gas storage in Czechia

A transit gas pipeline runs through the territory of the Czech Repubdinsporting Natural Gas from
Russia to the countries of WesteBurope, with a length of 059km. Since 2022 this pipeline is gradually
used for domestic Natural Gas transpadntil the conflict in Ukraine is resolved, emissions from this
pipeline will ke reported in 1.B.2.b.iii.4n addition to this central gas pipeline, a system of kpgbssure

gas pipelines is in operation in the territory of the Czech Republic, providing supplies of Natural Gas from
the transit gas pipeline and underground gas stgrareas to centres of consumption. In 20the high
pressure gas pipelines had an overall length of Z2km.

This subcategory also includes all the technical equipment orgiggsure gas pipelines. On the transit
gas pipeline, this consists primardy compressor stations and transfer stations, while measuring and
regulation stations are located on domestic ledigtance gas pipelines.

Methane emissions formed during controlled technical discharge of Natural Gas at compressor stations,
during inspedbns and repairs to pipelines and emissions from pipeline accidents are estimated. These
emissions are recorded by the gas companies. In addition, escapes of Natural Gas from leaks in the entire
pipeline system, including technical equipment, are alsouated. The control of calculated data are
performed according to the Czech public databse IFRRER), where methane emissions are reported on
each compression stations (from the reporting treshold 100 t/emissions site).

Emissions from storage (injecti@nd mining) of Natural Gas in the territory of the Czech Republic are
reported in thissubcategory. The total turnover (injection and mining) of Natural Gas in underground
storage areas corresponded talZ6mil. m*in 202.

Distribution (1.B.2.b.iii.5)

Enissions from distribution gas pipelines, with an overall length in226279 098km, and during
consumption at the end consumer are reported in this category. The distribution networks are being
continuously lengthened and the number of customers is iasigg. The large fluctuations in AD in the
period 199@2011 are because for that period AD were collected from individual gas companies. This data
collection led to inaccuracies, which were addressed following the availability of updated official statistic
from Energy Regulatory Office since 2012. In the beginning of the monitoring period (after 1990), it was
necessary to increase technological level of gas facilities. Emissions were calculated from EF, which arise
from the length of pipeline, number of stomers and regulation stations, to the consumed amount of
natural gas in individual years (from the CzSO questionnaire). For the yeah20fimber of gas pressure
station controlwas4 500 and number of gas use in household and small customers8 22, medium

and large costumers 864. These data are taken from tlyearbook ofEnergy Regulatory Office.
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Other (1.B.2.b.iii.6)

No additional emissions are reported.
3.3.2.1.3 Venting and Flaring (CRF 1.B.2.c)

In the Czech Republic there is only one deposit, wisiah South Moravia. Crude oil extraction takes place
there, along with natural gas production.

Tab.3-70 gives theCH and CQ emissions from Venting for domestic production (mining) of Crude Oil;
N-O emissions are not included in this subcategory since no emission factor is available for their
calculation.Tab.3-70 further contains values of emissioi@H, CQ and N.O from Flaring in domestic
production of Crude Oil. From the table it is clear that this is a minor proportion from the total emissions
in whole subcategory Oil and Gas (1.B.2.a

Tab.3-70 Emissions oCH, CQ and N,O from Venting and Flaring in 1992022

1990 0.49 0.10 0.001 1.92 0.00003
1991 0.68 0.14 0.002 2.64 0.00004
1992 0.80 0.17 0.002 3.14 0.00005
1993 1.09 0.23 0.003 4.25 0.00007
1994 1.25 0.26 0.003 4.90 0.00008
1995 1.43 0.30 0.003 5.59 0.00009
1996 1.49 0.31 0.004 5.82 0.00009
1997 1.60 0.33 0.004 6.24 0.00010
1998 1.75 0.36 0.004 6.85 0.00011
1999 181 0.37 0.004 7.06 0.00011
2000 1.73 0.36 0.004 6.76 0.00011
2001 1.81 0.37 0.004 7.06 0.00011
2002 2.62 0.54 0.006 10.24 0.00016
2003 3.13 0.65 0.008 12.23 0.00019
2004 3.02 0.62 0.007 11.78 0.00019
2005 3.08 0.64 0.007 12.05 0.00019
2006 2.62 0.54 0.006 10.23 0.00016
2007 2.44 0.50 0.006 9.52 0.00015
2008 2.39 0.50 0.006 9.35 0.00015
2009 2.19 0.45 0.005 8.58 0.00014
2010 1.76 0.36 0.004 6.86 0.00011
2011 1.65 0.34 0.004 6.44 0.00010
2012 1.56 0.32 0.004 6.08 0.00010
2013 1.54 0.32 0.004 6.01 0.00010
2014 1.50 0.31 0.004 5.85 0.00009
2015 1.28 0.26 0.003 4.99 0.00008
2016 1.17 0.24 0.003 4.56 0.00007
2017 1.08 0.22 0.003 4.21 0.00007
2018 111 0.23 0.003 4.33 0.00007
2019 0.81 0.17 0.002 3.17 0.00005
2020 0.92 0.19 0.002 3.60 0.00006
2021 0.84 0.17 0.002 3.28 0.00005
2022 0.76 0.16 0.002 2.97 0.00005

3.3.2.2 Methodological issues

5dzNAy 3 GKS wmophpnQaszr /1 SOK NBFAYSNASE KI FS dzy RSNE
reconstruction, to decrease technical losses of raw materials and final products. Comprehensive
verification has been carried out of the seals of the individitthgs, pumps and all the technical
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equipment. This entire process, which was carried out mainly for economic reasons, also led to a decrease

in overall emissions, especially of NMVOCs. Consequently, the emission factors taken from the IPCC GI.
(IPCC, 2w6) can be considered to correspond to the current technical condition of refineries in this
country. In this connection, it should be pointed out that fugitive emissions from refinery technology
O2dzf RyQli o©06S RSUSNNAYSR o0& dasoNdded withh SpeciidzitBuresyoi & = |
chimneys. Thus, they can be determined only on the basis of professional estimates from balance losses
or using emission factors. The resultant emissions of the individual substances were compared with the
data inthe national emission database and are of the same order of magnitude.

In general, it can be stated that fugitive greenhouse gas emissions occur in this subcategory only in
operations in which Crude Oil saturated in carbon dioxide and methane is in caiittathe atmosphere.

All operations involving Crude Qil in the Czech Republic are hermetically sealed. Thus, fugitive emissions
are formed only through leaks in the technical equipment. Following thermal treatment of Crude Oil, the
resultant products nodnger contain any dissolved gases and no fugitive emissions need be considered in
subsequent operations.

3.3.2.2.1 Oil (CRF 1.B.2.a)

CH emissions from Crude Qil transport and refining and from Crude Oil mining, which is performed in the
Czech Republic in combination with mining of Natural Gas, are reported in this cat€gpgmissions

from the refinery resulting from combustion process(including flaring) are included in 1.A.1.b Crude Oil
Refinirg.

Exploration (1.B.2.a.iii.1)

Exploration is not systematically performed in the Czech Republic. For this reason, there are no known
procedures for the determination of emissions in this sdier.

Activity data: number of mined boreholesnotation key NE, default emission factors have not been
published folCQ andCH ¢ notation key NEN>Oemissions: notation key NALOemissions are practically
not formed in exploratory work.

Productionand Upgrading (1.B.2.a.iii.2)

Activity data for determiningCH and CQ emissions are taken from the Cz&TEA questionnaires and
controlled using data from the Mining Yearbook.

CH emissions are determined as the product of annual Crude Oil mining @&ndntiission factor. The
emission factor has a value 6f1771 kgCH/m?® and was determined on the basis of published data in
(Zanat et al.,1997). The emission factor was determined as the sum of the individual emission factors from
pumping of raw Crude Odnd from storage of raw Crude Oil. These data were obtained by direct
measurement. The resultant emission fagtarhich is used for the calculation 68H emissions is based

also on the net calorific values and density of crude oil.

CQ emissions are estiated based on the default emission factor (IPCC 2006 Gl. (IPCC 2006), Table 4.2.4,
Tier 1 Emission factors for fugitive emissions from Oil and Gas operation in developed countries, page
4.52).

EFCQ: 2.8E04 Gg per 1dmd total oil production = 576 kg/PJ
For the estimation oN,O emissions, no emission factor was available.

Transport (1.B.2.a.iii.3)
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In this case, the activity data correspond to the total amount of petroleum transported through the
territory of the CzecliRepublic by the pipeline system in the individual years. This amount corresponds to
the Total Crude Oil input to refineries. The default emission factors from IPCC 2006 Gl. (IPCC 2006),
Table4.2.4, Tier 1 Emission factors for fugitive emissions from @il Gas operation in developed
countries, page 4.52 are employed to calculate @4 and CQ emissions.

EFCH: 5.4E06 Gg per 10m?® oil transported by pipeline = 146 kg/PJ

EFCQ: 4.9E07 Gg per 10m? oil transported by pipeline = 13 kg/PJ

These emissiofactors were used to calculate fugitive emissions for the years since 1990.
For the estimation oN.O emissions, no emission factor was available.

Refining (1.B.2.a.iii.4)

Methane emissions from refining are calculated using IPCC Tier 1 methodolbig/4Pa4 in IPCC 2006
Gl. (IPCC 2006 Emissions are calculated by multiplying the amount of Crude Oil input to refinery by the
emission factor. The emission factor value used was 585 kg/PJ.

This emission factor is based on the data from IPCC 2006PGLC (2006), Table 4.2.4, Tier 1 Emission
factors for fugitive emissions from Oil and Gas operation in developed countries, page 4.52

EFCH: 2.6x1C° to 41.0x1® Gg per 1®dm? oil refined = 585 kg/PJ (average)

The value decreased during years and it was tb the improvements in technology of refining. For
example for storage of crude oil, Czech companies use modern technologies contain double flootin roof
and the bottom of the tank is double with a vacuum gap divided into four separate sections witiatgepa
pressure sensors that constantly monitor the tightness. Also during refining processes they follow BAT
document for refining mineral oils.

Based on ERT recommendation (2022CZEQAZ28) recalculation of emission factor was done for the
submission 2022023. For the period 1999 1999 the highest emission factor from Guidelines 2006 IPCC
(1148, respectively 150 kg/PJ) was usedhis conservative approach attempts to replicate the poor
condition of refineries during the 1990s. For 2QRQ12, the maximumalue of the CH4 EF for developed
countries was taken from the 2006 IPCC Guidelines (vol.2 chap.4, table 4.2.4), which was a linear transition
to an average value was applied and since 2013 the average value is used (585 kg/PJ). This average value
comes fron the minimum and maximum of default emission factor stated in Guidelines 2006 IPCC and
reflecting recent improvements in the fuel refining process in Czelbig recalculation was held in
response to the ERT recommendati@®22CZEQA2&nd eventhoughhe emission are higher, they are

still under the threshold of significance for the Czech Republic.

TKS RSONBIF&AS Ay GKS L9C Aa olFaSR 2y (GKS | &aadzyLXiA
refineries and oil storage facilities, whereby oil canjges invest a significant amount of money to upgrade
their equipment to minimize environmental damage. In the past, these investments were mainly aimed to
reduce the usual pollutants, including nomethane volatile organic compounds (NMVOCs). The
equipmen upgrades aimed to reduce NMVOCs also led to a decrea€g¢iiemissions from 1.B.2.iv
(refining/storage). The operators in Czechia are legally required to estimate and report NMVOC emissions
in the integrated central system, which uses these data foionat environmental policy decisions as well

as for international reporting (e.g under European Monitoring and Evaluation Prograrfoehetter
expression of the situatioa graphwhich demonstrated the correlation between the EF @ emission

from 1B.2.iv (refining/storage) and that for NMVQ@&sshown irFig.3-49. The graph clearly showed that

the decrease in EF for NMVOC, which is based on direct repostingdvators (i.e. tier 3), is even more
significant than the decrease @H emission factor used for the GHG inventory.

Annual irventory submission 156



L N )
CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA99052022
The IPCC method does not give any EE@r

or N2O. Consequently, the notation key NA is
10000 .
9000 used in CRF.
E‘ 8000
g ;ggg Distribution of Oil Products (1.B.2.a.iii.5)
%“ iggg The available IPCC methodology does not
E 3222 provide any EF faEQ, CH or N,O ¢ notation
1000 key¢ NA. The products which originate during
0 oil processing cannot contai€Q or CH.
1990 1995 2000 2005 2010 2015 2020 ¢ K S N\B 7\ é, y- Q l:l 1 y- 2 é y- LJN\E C") S é é
CS EF CH4 [kg/P)] EF NMVOC [kg/Pl] fugitive CQ or CH emissions during the

Fig.3-49 Correlation between EF for NMVOC and {&rhissions. distribution of oil products.

Other (1.B.2.a.iii.6)

Activity data: mtation key: NOCH, CQ andN;O emissiong; notation key NO.
3.3.2.2.2 Natural Gas (CRF 1.B.2.b)

Leakages in the distribution network and household distribution pipes can be considered to constitute the
most serious source of emissions. In the 1990's, the didtabunetwork was newly constructed almost
entirely from welded plastics and the old pipeline was reconstructed to a major degree in the same
manner. Household distribution pipes are subject to strict standards and any poor seals can be identified
by the claracteristic smell. In addition to safety aspects, all leakages also have an economic impact both
for the distribution company and for the end user, so this aspect is carefully monitored and, as soon as
possible, immediately remedied. As a whole, the gafitution in the Cis at a high technical level and

it can be stated that all leakages are carefully sought out and eliminated.

As a method was developed in the last few years for determining methane emissions in the gas industry
using specific emissidiactors, this sophisticated method of calculation continues to be used, although,
from the standpoint of ref. (IPCC 2006), calculation using default values would probably suffice. Qualified
estimation of methane emissions is thus carried out using speaifission factors for the individual parts

of the gas industry system (Table 4.2.8. Classification of Gas losses as low, medium or high at selected
types of Natural gas facilities, IPCC 2006 Gl. (IPCC 2006), pagE&rhigsdon factors were determined by

the International Gas Union (IGU) in 1998 in Study Group 8.1 Methane Emissions (Gas and the
Environment, 2000). These EF were corrected on the basis of consultation with Czech Gas experts to the
Czech conditions (technical conditions of the individuatspaf the gas supply system).

Currently, companies from the gas industry are preparing on the fulfilling demands from Regulation of the

European parliament and the council on methane emissions reduction in the energy sector and amending
Regulation (EU) 2@/942. Partial results could already be used in the submission 2022/2024, as it can be

seen from theTab.3-71. The total emissions are summarized in Tab.3-72.

The total emission value given correspondsibout 0.22%of the total consumptiorof Natural Gas in the
Czech Republic. The detailed calculation given corresponds to Tier 2.

In general, it can be stated that the determined methane emissions in category 1.B.2 Gas are basically
formed in several ways:

9 through poor seals in the flanges dipints, fittings, probes in mining and storage fields and other
parts of the pipeline system,

9 through pipeline perforation,
9 through technical discharge of gas into the air,
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1 through accidents.
Exploration (1.B.2.b.iii.1)

Exploration of Natural gas is noarried out in the Czech republic regularly, but only very randomly
Therefore notation key NE was used in CRF Report tables for the emaigaibactivity data. The statement
of MND a.s. (only company with licence for exploration in Czechia) is thapéré&yrm exploration but
only very random and this activity do not release emissions ,ated| chapteExploration (1.B.2.a.iii.Tpr
more explanation.

Production (1.B.2.b.iii.2)

Transmission and Storage (1.B.2.b)ii.4
Distribution (1.B.2.b.iii.5)

Othe (1.B.2.b.iii.6)

1.B.2.b.6 is reserved for "others". We have used this "empty" category only to report the volume of stored
gas, since separately stored gas cannot be reported anywhere else. Gas storage is reported according to
the IPCC methodology in stddegory 1B.2.b.4 (transit and storage) together with emissions from transit
transport. The data in.B.2.6 should only be taken as additional information.

Fugitive methane emissions are calculated in these subcategories using an internal calculatidon mode
based on the methodology proposed in 1997 in IGU (Alfeld, 1998). Calculations of emissions are
supplemented by data from the national Integrated Pollution Register (IPR) and investigations at individual
distribution companies on registered units of NatlGasand in this submission also from direct data on
methane emissions from some gas companies.

Tab.3-71 Model calculation ofCH, emissions in the Natural Gas sector %)

value units [milmdyear]

Production 0.2 % vol. 222 mil. m? 0.4 0.42
Total production 0.42
High pressure pipelines 600 m3km.year 12 727 km 7.636 7.18
Transmission pipelines 200 md3/km.year 4059 km 0.812 0.76
Compressors **) 0.733
Storage ***) 0.395
Total Transmission and storage 9.07
CNG filling to cars 0.47 % vol. 91.039 mil. m? 0.42 0.40
Technological leaks***) 0.709
Fugitive leaks***) 10.972
Regulation stations aneheasurement 1000 m3/pc.year 940.5 pc 0.941 0.88
Distribution networks 300 md3/km.year 4260 km 1.278 1.20
Number of customers 2 m?3/consumer 595137 pc 1.190 1.12
Total distribution 15.28
Total 1.B.2.b- Gas 24.77
Emissions irGg (07 kg/m3) 17.34

“) conversion to methane content in natural gas x 0.94
) datafrom IRZ (Integrated Pollution Register of CZ versiorPRER)
) data from operating register of leakage Natural G&zech Gas Companies
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Emissions calculated in thisodel are then transformed to the structure of the sectors and subsectors
according to the IPCC methodology.

Tab.3-72 Recapitulation of methane emissions in 1.B.xl§5as.

Total production 0.292
Total Transmission and storage 6.348
Total Distribution 10.699
Total 1.B.2.b Gas 17.339

3.3.2.2.3 Venting and Flaring (CRF 1.B.2.c)

The estimations 0€Q, CH and N.O emissions from venting and flaring in the course of oil production
were obtained by using the default EFs provided by the IPCC 2006 GI. (IPCC 2006) (see table 4.2.4, pages
4.48¢ 4.54). In this case the following EFs were taken:

Venting (Default Weightedotal)

CH: 8.7E03 Gg per 1dm?3total oil production
CQ: 1.8E03 Gg per 1dm?3total oil production
N.O: NA

Flaring (Default Weighted Total)

CH: 2.1E05 Gg per 1dm?3total oil production
CQ: 3.4E02 Gg per 1dm?3total oil production
N.O: 5.4E07 Gg per 10m? total oil production
Owing to the fact that activity data are required in kg/PJ, the value was converted to kg/PJ by using the

typical value of density for crude oil of 880 kg/t and value NCV was taken from CzSO questionnaires IAE as
a sinple average for domestic oil (42 MJ/kg):

Venting

CH: 235 390 kg/PJ
CQ: 48 701 kg/PJ
Flaring

CH: 568.2 kg/PJ
CQ: 919913 kg/PJ

N2O: 14.61 kg/PJ

3.3.2.3 Uncertainties and time -series consistency

The inventory methods used in this inventory were consisteethployed across the whole reporting
period from the base year of 1990 to 22
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In 2020 was carried out an extensive study aiming to updageuncertainties in thesector 1.B.2From

the study follows that in tts category higher uncertainties should le&pectedthan in 1.A During fuel
mining/production is expected relatively high uncertainties due to used measuring instruments (for large
guantities - millions of tonnes have relatively low accuracy) as well as the overall difficult operating
conditions. Conversely, imports and exports of raw materials are sensitive economic data and low
uncertainties should be expectedenting and flaring is minor subcategory in inventories of Czechia, but
this subcategory is less explored than others and thus the uaiceids are quite high.

The emission factors for determining emissions in extraction of Natural Gas and Crude Oil are based on
specific measurement€Emission factors used to determine emissions in transport and distribution of
Natural Gas are based on lated measurements and estimates by experts in the gas industry.
Determination of gas leaks in technical operations, startipgof compressors and accidents, as
appropriate, are evaluated on the basis of calculations with knowledge of the necessarycédchni
parameters, such as the gas pressure, pipeline volume, etc. The uncertainties then correspond to
knowledge of these technical parameters

The determination ofincertaintieswas carried out according the same methodology as in case of category
1.A i.e.three independent experts estimate of 'basic' uncertaintiefich were averaged (see chapter
3.25.orfordetails SAStt Qi Ff ®X HAHnAN

For specific uncertainties used fiotrodudion into the trend in total national emissiorsee Annex 2.

3.3.2.4 Category-specific QA/QC and verification

General quality control and sour@pecific quality control (Tier 1 and Tier 2), in conformance with the
requirements of the QSE handbook and its associated applicable documents, have been performed to the
full extent.

QC aavities at the level of Tier 1 were performed according to the QA/QC plan by the sector compiler.
Routine control was performed in the framework of the following activities:

9 activity data employed,

1 emission factors employed,

9 calculation procedures employed

9 transfer of numerical data from the working set to the CRF Reporter.
In control of the emission factors employed, the emission factors used in the Czech Republic methodology
were compared with the emission factors of Slovakia, Poland and Germany ontiesttcwith the default
emission factors. It was found that the emission factors employed for calculation of emissions in the Czech
Republic methodology correspond, in their range, to the emission factors employed in the other countries.
Comparison of theemission factors used in the Czech Republic with the emission factors of the
surrounding countries corresponds to the level of Tier 2.

Control of the transfer of numerical data from the working set to the CRF Reporter did not reveal any
differences.

The fnal working set in EXCEL format was locked to prevent intentional rewriting of values and archived
at the coordination workplace.

The protocols on the performed QA/QC procedures are stored in the archive of the sector compiler.

3.3.2.5 Category-specific recalculations

There are no specific recalculations for this category.
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3.3.2.6 Category-specific planned improvements

No specific improvements are planned for this category.

3.4 CQ transport and storage (CRF 1.C)

Not performed in the Czech Republic.
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4 Industrial processesand product u se (CRF Sector 2)

The sector of industrial processes of GHG emission inventory includes emissions from technological
processes and not from fuel combustion used to supply energy for carrying out these processes. Consistent
emphasis is put othe distinction between the emissions from fuel combustion in the Energy sector and
the emissions from technological processes and production.

For example, in the production of cement, consideration is given only to emissions derived from the
thermal deconposition of mineral raw materials (specifically £&issions from the decomposition of
limestone) and not from fuel used to heat the rotary kiln (considered in category 1.A.2.f). However, the
situation in iron and steel production is more complicated.|&@on of the C@emissions is based on
consumption of metallurgical coke in blast furnaces, where coke is used dominantly as a reducing agent
(iron is reduced from iron ores), even though the resulting blast furnace gas is also used for energy
production mainly in metallurgical plants.

In 2022, the total aggregate GHG emissions from industrial processes were 15045.20JaaiiZadents,
which represent decrease of 78&mpared to the previous year. Emissions decreased by 12% compared
to the referenceyear 1990.

4.1 Overview of sector

4.1.1 General description and key categories identification

The major share of G@missions in this sector comes from ssdiurce categories 2.C.1 Iron and Steel
Production, 2.F.1 Refrigeration and Air Conditioning and 2.A Mimehastry. NO emissions coming from

2.B Chemical Industry are less significant. Iron and Stegelsés Use in Refrigeration and Air Conditioning,
Cement Production, Petrochemical and Carbon Black Production, Other Process Uses of Carbonates,
Amonia Produdbn, Lime Production and Nitric Acid Production can be considered to be key categories
(KC) according to IPCC 2006 Gl. (IPCC ZDéI6).4-1 gives a smmary of the main sources of direct
greenhouse gases in this sector, shows share of national emissions in 2022 and lists type of key category
analysis for key categories.

Tab. 4-1 Overview of key categories in sector Industrial Processes (2022)

2.C.1 Iron and Steel Production CQ LA, TA LA Yes Yes Yes Yes 4.68 4.81
2.F.1 Refrigeration and Air Fgases LA, TA LA TA Yes Yes Yes Yes 2.97 3.05
conditioning

2.A.1 Cement Production CQ LA, TA Yes Yes 1.53 1.58
2.B.8 Petrochemical and Carbo CQ LA, TA LA, TA Yes Yes Yes Yes 0.84 0.87
Black Production

2.A.4 Other Process Uses « CQ LA, TA Yes Yes 0.61 0.63
Carbonates

2.B.1 Ammonia Production CQ LA Yes Yes 0.57 0.58
2.A.2 Lime Production CQ LA Yes Yes 0.46 0.47
2.B.2 Nitric Acid Production N>O TA Yes Yes 0.09 0.09

KC: key category
1 including LULUCF
2excluding LULUCF
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4.1.2 Emissions trends
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Fig.4-1 Trend of emissions from IPPU [kt €€x.]

This chapter describes the
emissions of greenhouse gases in
more disaggregated way than
chapter2: Trends in Greenhouse
Gas emissions.

GHG emissions in this category
are driven mainly by economic
development, supply and
demand of products, where
abatement technology is used
only in speific cases (e.g. nitric
acid production) or the driving
force is different (e.g. substitutes
to ozone depleting substances).

GHG emission trend from Industrial Processes and Product Use from base year 1990 to 2022 is depicted in
Fig. 41. CQeq. emissions have shown stable trend since 2010 with slightly increasing fluctuations.
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Fig.4-2 Emissions from principal subcategories of IPPU [kb@Q]

GHG emission trends for the
principal categoes of IPPU are
depicted on Fig. 2 for years
1990, 1995, 2000, 2005, 2010,
2015, 2020 and 2022. Emissions
in 2009 and 2010 were rather
influenced by the economic crisis
and in 2019 and 2020 by Co\i@
pandemic  Emissions  from
category 2.A decreased by %9
compared to 1990. Decreasing
trend of emissions is observed
also for categories 2.B and 2.C.
Emissions decreased by 27% for
2.B and by 42% for 2.C compared

to 1990. It can be seen that the emissions of fluorinated greenhouse gases from category aristmetly
increasing since 1995. A brief description of the relevant category trends is provided for all the categories
in the following chaptersTab.4-2 lists all categories under IPPU sector with indicated type of emissions.

Tab.4-2 Overview of categories in sector Industrial Processes and Product Use (2022)

2.A Mineral Industry X
2.B Chemical Industry X X X
2.C Metal Industry X X

2.D Non Energy Products from Fuels ai
Solvent Use

2.E Electronics Industry

2.F Product Uses as Substitutes for OD

2.G Other Product Manufacture and Us

2.H Other X

1 Hydrofluoroolefins (HRD234yf and HFQ234ze)
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4.2 Mineral Industry (CRF 2.A)

This category describes GHG
emissions from the non

combustion processes from the
following  categories: 2.A.1
Cement Production, 2.A.2 Lime
Production, 2.A.3 Glass
Production, 2.A.4 Other Process
Uses of Carbonates.

3000 4000

Emissions [kt CCs eq)]
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0

Emission trend for category 2.A
Mineral Industry is depicted on
Fig. 43. The major share 56%
belongs to 2.A.1 Cement
Fig. 4-3 Trend of emissions from 2.A Mineral Industry and share of spe Production, 17% belongs to 2.A.2
subcategories [kt C&) Lime Production, 4% belongs to
2.A.3 Glass Productiand 19% to 2.A.4 Other Process Uses of Carborfabs4-3 lists the C@emissions
in the individual subcategories in 2.A Mineral Products in 2022.

Tab. 4-3 CQ emissions in individual subcategories in 2.A Mineral Products category in 1922

Category 2.A CQ emissions [kt]

2.A.1 2.A.2 2.A.3 2.A4.a 2.A4b
Cement Lime Production Glass Ceramics Other use of
Production Production Soda Ash
1990 2489.18 1336.65 142.75 113.86 NO NE,NO
1991 2308.92 844.66 122.40 89.98 NO NE,NO
1992 2468.42 831.46 120.77 85.36 NO NE,NO
1993 2194.55 778.67 117.14 105.49 NO NE,NO
1994 2208.38 806.53 126.65 108.31 NO NE,NO
1995 2005.01 817.53 96.05 100.49 NO NE,NO
1996 2116.49 830.73 101.01 123.10 NO 76.00
1997 2083.36 852.73 111.98 146.87 NO 240.63
1998 2067.65 797.00 116.83 200.61 NO 417.31
1999 1962.91 787.47 120.29 145.88 NO 536.94
2000 1936.86 828.53 138.18 177.02 NO 552.77
2001 1628.84 827.06 138.88 156.33 0.10 571.20
2002 1403.48 815.33 155.73 113.01 0.21 576.40
2003 1484.85 808.00 163.47 119.83 0.33 589.07
2004 1626.76 808.73 191.86 118.51 0.44 584.10
2005 1624.53 762.82 190.94 141.15 0.47 625.84
2006 1748.45 758.02 202.02 109.05 0.35 627.62
2007 2043.08 794.07 194.87 135.06 0.50 659.02
2008 1996.15 742.01 175.38 112.43 0.56 648.19
2009 1566.08 625.43 153.46 90.78 0.41 639.40
2010 1469.00 655.77 127.78 100.43 0.86 694.57
2011 1664.53 676.44 113.84 100.31 1.06 800.61
2012 1517.15 597.44 128.09 108.31 1.09 740.32
2013 1331.79 612.99 126.25 116.73 1.03 723.73
2014 1482.73 630.90 135.23 89.94 1.11 710.00
2015 1558.16 611.54 151.96 68.64 1.01 692.93
2016 1697.60 639.82 138.06 70.26 1.01 673.52
2017 1728.27 673.53 155.01 79.03 1.15 661.44
2018 1867.54 749.37 147.68 90.41 0.75 649.40
2019 1977.24 680.95 143.60 110.04 0.79 529.87
2020 1891.03 650.80 138.83 96.50 0.81 432.66
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2021 1957.87 667.02 143.92 91.17 1.00 582.98
2022 1846.97 555.89 145.87 100.01 0.99 638.50

Tab. 4-4 gives an overview of the emission factors and methodology used for computations of emissions
in category 2.A Mineral Products in 2022.

Tab. 4-4 CQ emission factors and methodology used for computations of 2022 emissions and removals in category 2.A

2.A.1 Cement Production 0.53 t CQJt sinter EU ETS Tier 3
2.A.2 Lime Production 0.70 t CQsit CaO CS Tier 3
2.A.3 Glass Production 0.11 t COut Glass EU ETS Tier 3
2.A.4.a Ceramics 0.13 t CQ/tiles thousand M CS (EU ETS) Tier 3
0.05 t CQ/brick unit CS (EU ETS) Tier 3
C t CQ/roofing tiles CS (EU ETS) Tier 3
2.A.4.b Other Usesf Soda Ash C t CQ/t soda ash PS Tier 3
2.A.4.d Other
Fluegas desulfurisation 0.44 t CQ/t desulfurated fluegas CS (EU ETS) Tier 3
Mineral wool production 0.25 t CQJ/t mineral wool Default (IPCC 2006) Tier 1
Denitrification 0.72 t CQ/t urea CS (EETS) Tier 3

The column source or type of EF indicates the way how was the certain emission factor determined. Detailed informatfon for ea
emission factor is given in the relevant chapters.

4.2.1 Cement Production (CRF 2.A.1)

CQ emissions from cement produon have decreased since 1990 2826. Total C{emissions equal to
1846.97ktin2022t KS RSONBI &S Ay (KS SYAadaArAz2ya RdzZNAYy3I mdbdn
economy to market economy. This led to decline in industrial production and coestguo decrease in
emissions. Since 2003, the cement production began to recover and production has increased. Decrease

in emissions since 2008 was caused by the economic crisis and related construction constraints. Cement
production was identifiedasgS@ OF 1 SA2NE Ay GKA& &SI NRa &adzoYAaaa

4.2.1.1 Source category description

Cement production is one of the traditional anthropogenic sources of carbon dioxide included in
inventories; however, its importance is incomparably smaller than the total combustiéossil fuels.

Approx. 60% of the GUs emitted during transformation of raw materials (mainly decarbonisation of
limestone). Proceseelated CQ@is emitted during the production of clinker (calcination process) when
calcium carbonate (CagQs heated it OSYSy G {(Afy dzLd G2 GSYLISNI G dz2NB &
process, calcium carbonate is converted into lime (€edlcium oxide) and carbon dioxide. Lissions

from combustion processes taking place in the cement industry (especially heatiotaof kilns) have

been reported in IPCC category 1.A.2.f Limestone (and dolomite). This category contains also small amount

of magnesium carbonate (Mgg)nd fossil carbon (C), which will also calcinate or oxidize in the process
causing Cg@emissions.

4.2.1.2 Methodological issues

CQemissions from 2.A.1 Cement Production are calculated according to the Tier 3 methodology described
in IPCC 2006 GlI. (IPCC 2006). This methodology describes an approach based on direct data from individual
operators of cement kilns.

Four cement plants operate in the Czech Republic. Information submitted directly by the cement kiln
operators is available for years 199®@986, 1998 2002 and 2005 2022 For these years, the emission
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factor value was derived from CCA (Czech Cemestchion) data (activity data about production of

clinker) and individual installation data about emissions. For years 12995, 1999- 2001 EFs were
interpolated. Since 2010, G@&missions are based on data submitted by the cement kiln operatorsin th

EU ETS system. EU ETS system covers all cement kiln operators in the Czech Republic. The content of
calcium/magnesium oxide (CaO/MgQ) and composition of the limestone and dolomite are measured and
independently verified. These parameters are used focudation of the C@emissions and, therefore,
substantial attention is devoted to their determination.

The methodology usedforGO YA da A2y a Ydzad 6S Ay | O0O2NRIyOS 6AGK
2 LERRYNY(1tOK 200K2R2 0t yNt Siy NP2@etOKy LI YRAY k! O Y A& S3b
Greenhouse Gas Emission Allowance Trading Act) and the EU legislation (Commission Decision of 18 July
2007 establishing guidelines for the monitoring and reporting of greenhouse gas emissions pursuant to
Directive 2003/87/EC of the European Parliament and of the Council).

All operating cement plants in the Czech Republic are equipped with dust control technology and the dust
is then recycled to the kiln. Use of dolomite or amount of magnesium carbonate irathenaterial, as

well as fissile carbon (C) content is known, all above mentioned variables are used for emission estimates
in the EU ETS system.

Data on cement clinker production is published yearly by the Czech Cement Association (CCA), which
associategll Czech cement producers. Clinker production data together with interpolated EFs were used
for years without direct data from cement kiln operators (199995, 1999 2001). IEF, which is calculated
based on Cgemissions and clinker production, varisring the whole time series from 0.527 to 0.553 t

CQt clinker.

Tab. 4-5 introduces the activity data for clinker production, emission factor and €&issions for the
whole time series.

Tab. 4-5 Activity data, C@Qemission factor and C&emissions in 2.A.1 Cement Production category in 192022

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Clinker

oroduction 47260 43680 46530 41220 41340 37400 39340 38290 37580 3547.0

EF CO t[(t:"i%r] 0527 0529 0531 0532 0534 0536 0538 0544 0550  0.553

gn?issions k] 24892 23089 24684 21946 22084 20050 21165 2083.4 2067.7 1962.9
Unit 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

;'L” dklfétion [kt 3537.0 2954.0 2549.0 27250 3017.0 30451 3287.7 3837.0 37587 29232

EF CO t[(t:lﬁ%r] 0548 0551 0551 0545 0539 0533 0532 0532 0531 0536

gn?issions k] 1936.9 1628.8 14035 14849 16268 16245 17485 20431 1996.1  1566.1
Unit 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

;'L” dklfétion [ki] 27485 31323 2837.6 24722 27921 29192 3188.1 32360 35143 3722.2

EF CO t[élﬁfér] 0534 0531 0535 0539 0531 0534 0532 0534 0531 0531

gr?]issions k] 1469.0 16645 1517.1 1331.8 14827 1558.2 1697.6 1728.3 1867.5 1977.2
Unit 2020 2021 2022

;'L” dkue(;tion k] 3556.0 3673.0 3497.0

EF CO t[(t:"i%r] 0532 0533 0528

gﬁssions k] 1891.0 1957.9  1847.0
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4.2.1.3 Uncertainties and time -series consistency

In 2012 a research was conducted in order to develop new uncertainty estimates. The uncertainties for
this category aréased on the IPCC 2006 GI. (IPCC 2006). Since Tier 3 method is used for determining
emissions in this category the uncertainties were estimated at the level of 2% both for activity data and
emission factors. Overall uncertainty data are given in Chapéer 1

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2022.

4.2.1.4 Source-specific QA/QC and verification
The input information and calculations are arad by the sectoral expert and the coordinator of NIS.

Verification is provided by comparison of the activity data obtained from CCA, CzSO, ISPOP and EU ETS.
The cement clinker production data provided by CCA, which are used as input activity data for the
submission, are compared with data provided by CzSO, ISPOP and data obtained from EU ETS forms. The
percentage differences betweerement production data for 202@btained from CCA and other sources

are as follows:

9 Difference between the data from CCA a0uSO: 0.001%
9 Difference between the data from CCA and ISPOP:0.001%
i Difference between the data from CCA and EU ETS.001%

In addition to verification of the input data, the intannual changes in the implied emission factors are
analysed. The EETS reports, which have been used for emission estimates since 2010, have been
substantiated by independent verifiers.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.2.1.5 Source-specific recalculations, including changes made i n response to the
review process and impact on emission trend

In this year, no recalculations were performed in this sector.

4.2.1.6 Source-specific planned improvements, including tracking of those identified in
the review process

Since the Tier 3 method is uskm emission calculations in this category, no significant improvements are
planned.

4.2.2 Lime Production (CRF 2.A.2)

CQ emissions from lime production have decreased considerably since 1998%y The decrease in
emissions between 1990 and 1991 was cauggdhe transition from a planned economy to a market
economy and closing of lime kilns, together with a decrease in industrial production. Since then, lime
production has varied slightly around 1 100 kt/year. In 2012 the production of lime dropped tgtarion
minimum of 758.07 kt. In 2022, production of lime decreased by 149.57 kt compared to previous year to
a new minimum of 728.3RBt. The reason is higher import of lime. Local lime production is still identified
Fa | 1Se& OFdS32Nbnthoygh. G KA & &SFNQRAa &dzoYAaaa
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4.2.2.1 Souce category description

From a chemical point of view, lime is calcium oxide. 8Qeleased during calcination. During the
production of lime, the limestone is heated up which leads to decomposition (i.e. calcination) of
CaC@MgCQtothef AYS 0o/ | hX | Jisthéirm Bleasedlini Bhe dtnosphere.

4.2.2.2 Methodological issues

Five lime producers operate in the Czech Republic. €dssions from 2.A.2 Lime Production are
calculated according to the Tier 3 methodology described in IPCCR0Q&CC 2006) since 2010.

CQ emissions are based on data submitted by the lime producers in the EU ETS system. The ETS data are
available for time period 2012022 for each process. This data are at the Tier 3 level. Data in EU ETS take
into accountthe actual carbonates present, impurities in the raw material and LKD (LKD is included in the
data and thus emission estimates also include LKD). IEF is not constant because emissions reported in EU
ETS forms are calculated separately as pure CaO andoaddlitarbonate additives. The ratio of their
composition varies, and therefore IEF fluctuates between 0.788 and 088t CaCQ@since 2010.

EU ETS data are also available for time period 20089, but only in the form of total emissions for each
plant (including emissions which are reported in the Energy sector) and this is not sufficient for their use
for this reporting. Only C{emissions generated in the process of the calcination step of lime treatment
are considered in this category. £€nissions from combustion processes (heating of kilns and furnaces)
are reported under category 1.A.2.f.

For the time period 1990 2009, the

activity data is based ahe data from

CLA (the Czech Lime Association) and
emissions were calculated by using the

Tier 1 method. These data were
considered to be more accurate than

the data provided by CzS@hich do

not differentiate between lime and
DN Erovaed hydrated lime (the data from CLA

Emissions accoraing EUETS differentiate  between lime and

T T ' hydrated lime). This period's

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 Ol £ Odzt  GA2Y Ada ol aSR
research, which states’According to

provided information by CLA, the

content of catium oxide (CaO) in
manufactured lime is 93%. Particle 0.93 is added to the computation formula in order to recalculate lime

to pure 100% CaO. " The national EF, used for the time period-2889, reflects the production of lime

and quick lime (0.7884GQk G f AYSU0O o6+t OKFZ HAanno ® ¢RIOSis ased andzt | G A
the following formula.

600 700 800 900

Emissions [kt CO,]

500

400

Fig.4-4 Final emission values [kt GPwith applied EF 0.7332 and 0.788¢
CO2/t lime] compared to EETS data

DaQi | B2 id0aé o0& RQOR £ QAR QP UOD Gj 06 OB T8 0

Combination of the average purity (93%) and tla¢gional EF resuting emission factor is 0.733 #Citne.
The reason of lower IEF for the time period 1992009 than IEF for the time period 202019 is in
different source of activity data for each time series. E)g.4-4 is depicted that emissions would be
overestimated if just national EF (without considering purity) was used.

In 2015, research was carried out related to the cowsfpgcific emision factor from lime production
(Beck, 2015). This research clarified the very small fluctuation of the emission factor (depending on the
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composition of the limestone) and further successfully defended the connection between Tier 1 data for
the 1990- 2009 period and Tier 3 data for the 2012014 period. Detailed information about the research
is provided in Annex 3.

Tab.4-6 lists activity data foritne production, emission factors and £€missions for the whole time
series.

Tab.4-6 Activity data, CQemission factor and C&£emissions in 2.A.2 Lime Production category in 199%022

Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
";'r’:guction [kt] 18230 11520 11340 10620 11000 11150 11330 11630 1087.0 1074.0
EF CO [tt”(r:n%g 0733 0733 0733 0733 0733 0733 0733 0733 0733  0.733
gn?issions [kt] 1,336.6 8447 8315 7787 8065 8175 8307 8527 797.0 7875
2002 2003 2004 2005 2006 2007 2008
r';'r';‘guction k] 11300 1128.0 11120 11020 1103.0 10404 10338 1083.0 10120  853.0
EF CO [tt”cr;n%g 0733 0733 0733 0733 0733 0733 0733 0733 0733  0.733
gn?issions [kt] 8285 8271 8153 8080 8087  762.8 7580 7941 7420 6254
Unit 2010 2011 2012 2013 2014 2015 2016 2017  2018] 2019
r';'r’;‘guction [ki] 8317 8581 7581 7780 8162 8002 8358 8880 9856  897.9
EF CO [ttlgn%g 0788 0788 0788 0788 0773 0764 0766 0758 0760  0.758
gn?issions k] 6558 6764  597.4 6130 6309 6115 639.8 6735 7494  680.9
Unit 2020 2021 2022
:'r’;‘jucﬂon [kt 8557 8780  948.2
EF CO [tt“(r:n%/] 0761 0760  0.763
gr?ﬂssions kt] 650.8  667.0  555.9

4.2.2.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the IPCC 2006 GI. (IPCC 2006). Since activity data are
based on the EU ETS for time period 208022, which include all the lime producers in the Czech
Republic, the uncertainty in the activity data svastimated at the level of 2%.

For time period 1990 2009, the countryspecific emission factor is used and the uncertainty was
estimated to be at the same level as that for the activity data, i.e. 2%. The overall uncertainty data are
given in Chaptet.6.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2022.

4.2.2.4 Source-specific QA/QC and verification
The input information and calculations aaechived by the sectoral expert and the coordinator of NIS.

Verification is provided by comparison of the activity data obtained from CLA, CzSO and EU ETS. The lime
production data obtained from EU ETS forms (input activity data for the submission) aparezhwith

the data provided by CLA and CzSO. The percentage differences between the lime production data for
2022 obtained from EU ETS and other sources are as follows:
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w Difference between the data from EU ETS and CLA: 7.4%
w Difference between thelata from EU ETS and CzS0:24.4%

In addition to verification of the input data, the intannual changes in the implied emission factors are
analysed. The EU ETS reports, which have been used for emission estimates since 2010, are substantiated
by indepen@nt verifiers. The emission estimates are compared with the sum of the emissions from
technological processes reported by the individual kiln operators. The coespégific emission factor

used for emission estimates for 1992009 was compared with themission factors used for the
calculation by individual operators.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.2.2.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

In this year, no recalculations were performed in this sector.

4.2.2.6 Source-specific planned improvements, including tracking of those identified in
the review process

Since the Tier 3 method is used for emission calculations in this category, ficagmnprovements are
planned.

4.2.3 Glass Production (CRF 2.A.3)

CQ emissions from glass production have increased by 5% since 1990. The production of glass reached a
maximum value in 2006, equalling 1750.00 kt., @issions from 2.A.3 Glass production eled
145.87kt CQin 2022.

4.2.3.1 Source category description

CQ emissions from Glass Production (2.A.3) are derived particularly from the decomposition of alkaline
carbonates added to glassaking sand.

4.2.3.2 Methodological issues

CQ emissions from 2.A.3 Glass Buation were calculated according to the Tier 3 methodology described
in the IPCC 2006 Gl. (IPCC 2006) since 2010.

Since 2010, G@missions have been based on data submitted by the glass producers in the EU ETS. The
ETS data are available for the time ipelr2010- 2022 for each process. These data are at the Tier 3 level.
The activity data for total glass production were obtained from CzSO.

Emissions for 1990 2009 were calculated according to Tier 1 methodology with the country specific
emission factorThe country specific emission factor was calculated as the average emission factor from
data submitted directly by the manufacturers in EU ETS for 2Q022. The country specific emission
factor used for emission estimates in 199Q009 equals 0.115@Q/t glass, which indicates that the
country specific emission factor is slightly higher than the default emission factor multiplied by cullet ratio
50%, which equals 0.1/t glass. The activity data for the emission estimates were obtained from the
Association of the Glass and Ceramic Industry for 128909.
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Tab.4-7 lists activity data for glass production, emission factors and éd@ssionsfor the whole time
series.

Tab.4-7 Activity data, CQemission factor and C&£emissions in 2.A.3 Glass Production category in 182022

Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
S:gjjction [kt] 1236.6 1060.2 1046.1 1014.7 1097.1 832.0 875.0 970.0 10120 10420
EF C® t[tgcl:;:/s] 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115
gn?issions [kt] 142.8 122.4 120.8 117.1 126.7 96.0 101.0 112.0 116.8 120.3
Srlc?jlsjction [kt] 11970 1203.0 1349.0 14160 1662.0 16540 1750.0 1688.0 1519.2 1329.3
EF C® t[tgcl:e::sz/s] 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115
ca [kt] 138.2 138.9 155.7 163.5 191.9 190.9 202.0 194.9 175.4 153.5

emissions

Unit 2010 2011 2012 2013 2014 2015 2016 2017 ‘ 2018 2019

Sr'gjjction [k§ 10225 10555 10884 1157.6 11193 12547 12953 11945 12194 1179.0

EF CO t[tgigls] 0125 0108 0118 0109 0121 0121 0107 0130 0121 0122

gr?issions [kt 1278 1138 1281 1262 1352 1520 1381 1550 1477 1436
Unit 2020 2021 2022

Sr'gjjction k] 11517 12005 12988

EF CO t[tg%:/s] 0121 0120 0.112

CO one [kt 1388 1439 1459

4.2.3.3 Uncertainties and time -series consistency

Since activity data are based on the EU ETS for time period 202Q, the uncertainty in the activity data
was estimated at the level of 2%.

Time series consistengyensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2022.

4.2.3.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral eqperthe coordinator of NIS.

Activity data on glass production provided by CzSO were discussed with a representative of the Association
of the Glass and Ceramic Industry, who confirmed their reliability. In addition to verification of the input
data, the iner-annual changes of the implied emission factors are analysed. The EU ETS reports which are
used for emission estimates since 2010 are proved by independent verifiers.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.2.3.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

In this year, no recalculations were performed in this category.
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4.2.3.6 Source-specific planned improvements, including tracking of those identified i n
the review process

Since the Tier 3 method is used for emission calculations in this category, no significant improvements are
planned.

4.2.4 Other Process Uses of Carbonates (CRF 2.A.4)

The 2.A.4 category Other Process Uses of Carbonates summarizes, metheRepublic, G@missions
from 2.A.4.a Ceramics, 2.A.4.b Other uses of Soda Ash and from 2.A.4.d Otfemi&3®ns from 2.A.4
Other Process Uses of Carbonates have increased since 1990 by 649%.

CQ emissions from 2.A.4.a Ceramics equalled to 100t0d R022. The decrease in emissions from 2015
was caused by changes in methodology of laboratory analysis for emission estimates used by one of the
ceramics manufacturers in EU ETS é@@ssions from 2.A.4.b Other Uses of Soda Ash amounted td&0.99
CQin 2022. C@emissions from 2.A.4.d Other amounted to 638.50 ki @Q022.

4.2.4.1 Source category description

CQ emissions from 2.A.4.a Ceramics are derived particularly from the decomposition of alkaline
carbonates, fossil and biogenic carbbased substanceincluded in the raw materials.

CQ emissions from 2.A.4.b Other Uses of Soda Ash category come from soda ash use for the Glass
production category, soda ash is used in only one other installatione@{3sions from this category are
small and insigni¢ant (varied between 0.10 and 1.15 ktL£LGmpared to the other categories.

CQ emissions from the 2.A.4.d Other category include emissions from mineral wool productiegafiue
desulphurisation and denitrification. The CRF reporter does not allow separation of these four categories
by adding new nodes under 2.A.4.d Other categ@gnsequently, these four categories are reported
collectively.

4.2.4.2 Methodological issues
2.A.4.aCeramics

CQ emissions from 2.A.4.a Ceramics have been calculated according to the Tier 3 methodology described
in the IPCC 2006 Gl. (IPCC 2006) since 2010.

The ativity data and emissions are taken directly from EU ETS forms forZIPI) Emissions for 1990
2009 were calculated according to the Tier 1 methodology with the country specific emission factor, which
was derived as the average emission factor calculaed EU ETS data for 201R2013. The activity data

for production were obtained from CzSO. The calculation is based on the total production of ceramic
products (fine ceramics, tiles, roofing tiles, and bricks) and the emission factor value.

2.A.4.b.Other Uses of Soda Ash

In category 2.A.4.b Other Uses of Soda Ash is considered, that for each mole of soda ash used, one mole
of CQ is emitted, so that the mass of g@mitted from the use of soda ash can be estimated from a
consideration of the consumptiomnlata and the stoichiometry of the chemical process. The data,
considering the amount and purity of the soda ash used, were obtained directly from the installation
operator. The activity data for soda ash use and IEF have been reported as C since 20463 drdganne
manufacturer uses soda ash and thus these data are confidential.
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2.A.4.dOther

CQ emissions from the 2.A.4.d Other category include emissions from mineral wool producticgafiue
desulphurisation, denitrification by using urea and remo¥@s CaCe@production.

Emissions from mineral wool production are estimated according to Tier 1 methodology, using default EF.
Activity data about mineral wool production are obtained by CzSO. Activity data are available for time
period 2000- 2002 and 207 - 2022. CQ emissions for time period 20032006 were interpolated. Data
before 2000 are not available but, according a representative of the mineral wool industry, a small amount
of production took place before 2000. The total amount of @@issiondefore 2000 would be lower than

the total amount of emissions in 2000. The total amount of emissions in 2000 is under the threshold of
significance and thus emissions before 2000 are reported as NE.

Emissions from flugas desulphurization are obtainedom EU ETS forms which correspond to Tier 3
methodology with CS EF. £8nissions from sulphur removal were calculated from coal consumption for
electricity production, the sulphur content and the effectiveness of sulphur removal units between 1996,
when the first sulphur removal units came into operation, and 2005. In 2005, these data were verified by
comparison with data from the individual operators, which were collected for EU ETS preparation and
cover the years 19992005. The EU ETS data forms havenbesed since 2006. The methodology used

for estimation ofthe CES YA da A2y a Ydzad o06S Ay I O0O2NRIFIYyOS gAGK GF
{0od %t 12y 2 LRRYNY(tOK 200K2R2@t yN a LR@2tSy 1l YA
The Acton conditions for trading in greenhouse gas emission allowances) and the EU legislation
(Commission Decision of 18 July 2007 establishing guidelines for the monitoring and reporting of
greenhouse gas emissions pursuant to Directive 2003/87/EC of the éaurdparliament and of the
Council).

Denitrification by using urea appeared in EU ETS for the first time in year 2017, at the same time when this
technology was introduced in the Czech Republic, following new legislation based on the EU Industrial
Emission®irective 2010/75/EU. Data for year 2016 were due to the transitional period negligible and thus
NBL2NISR a dab9¢éd t NA2NJ 02 HnamcX dzZNBF gl a y20 dza:
NBLRZ2NIOSR dzaAy3 y20l (A 2nfirifitafod bydiding dred is o redluge Nefuiziddg 3 S 2 F
which are produced during combustion processes. As a reducing agent in the denitrification process is
used aqueous urea solution (CO@MH Denitrification process can by described using the fofigwi

equation:

6000 ¢q0O pcij ©¢b 060 OO0

It is obvious that as a side effect of this process; €@flssions are emitted. In 2022, 21 facilities (power
plants, heating plants and chemical plants) reported @@issions from denitrification processes. Data
(activity data, emission factors and £€nissions) are obtained directly from users of this process and
thus methodology used for emission estimates is Tier 3.éb@ssions from denitrification amounted to

6.99 kt in 2022; emissions are under the threshold of significance. The denitrification process is closely
linked to heat and electricity production, and for clarity and consistency with EU ETS, it is reported in this
category together with desulphurizatio

Previously, production of Cagi@ one paper mill in the Czech Republic was included. During this process,
CQ reacts with hydrated lime, forming CagC®or each mole of CagProduced, one mole of GGs
absorbed, so the mass of €@moval can be eshated from the produced amount of Cagénd the
stoichiometry of the chemical process. In reality, when lime and cement products are used in construction,
the same reaction occurs, and these processes are not included in estimdtimisfore it was deded

to remove the absorption of Ganh CaC@production from the inventory.
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These three categories (mineral wool production, figes desulphurization and denitrification) are
reported collectively in CRF Reporter. Activity data for this categomgpogted as C (NK). It is not possible
to add up activity data for mineral wool production, flgas desulphurization, denitrification and CaCO
production because activity data describe completely different type of inputs.

Tab.4-8 lists the C@emissions and removals in the individual subcategories in 2.A.4 Other Process Uses
of Carbonates for time period 199@022.

Tab.4-8 CQ emissions and removals in individual subcategories in 2.A.4 Other Process Uses of Carbonates categorygn 1990
2022

Category 2.A.4 CQ emissions [kt]

2.A4a 2.A4b 2.A.4.d 2.A4.d 2.A4.d
Ceramics G Ml V.VOO| Flueggs : Denitrification
of SodaAsh production desulphurization
1990 113.86 NO NE NO NO
1991 89.98 NO NE NO NO
1992 85.36 NO NE NO NO
1993 105.49 NO NE NO NO
1994 108.31 NO NE NO NO
1995 100.49 NO NE NO NO
1996 123.10 NO NE 76.00 NO
1997 146.87 NO NE 240.63 NO
1998 200.61 NO NE 417.31 NO
1999 145.88 NO NE 536.94 NO
2000 177.02 NO 13.08 539.69 NO
2001 156.33 0.10 19.82 551.38 NO
2002 113.01 0.21 25.02 551.38 NO
2003 119.83 0.33 29.03 560.04 NO
2004 118.51 0.44 33.04 551.06 NO
2005 141.15 0.47 37.06 588.79 NO
2006 109.05 0.35 41.07 586.55 NO
2007 135.06 0.50 45.08 613.93 NO
2008 112.43 0.56 41.19 607.00 NO
2009 90.78 0.41 39.40 600.00 NO
2010 100.43 0.86 43.57 651.00 NO
2011 100.31 1.06 61.31 739.31 NO
2012 108.31 1.09 41.63 698.70 NO
2013 116.73 1.03 42.83 680.90 NO
2014 89.94 1.11 46.89 663.11 NO
2015 68.64 1.01 47.62 645.31 NO
2016 70.26 1.01 46.00 627.52 NE
2017 79.03 1.15 48.99 609.72 2.72
2018 90.41 0.75 49.78 591.93 7.69
2019 110.04 0.79 46.63 478.63 4.62
2020 104.32 0.81 47.32 380.60 4.74
2021 91.17 1.00 47.60 529.07 6.30
2022 100.01 0.99 47.60 583.90 6.99

Annual irventory submission 174



CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA99052022

4.2.4.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the IPCC 2006 GI. (IPCC 2006), i.e. at the level of 5% for
the activity data and 10% for the €é@mission factor. Overall uncertainty data are given in Chapter 1.6.

For 2.A.4.a Ceramics the time series consistency is ensured as the inventory approaches concerned are
employed identically across the whole reportipgriod from the base year 1990 to 2022.

For 2.A.4.b Other uses of Soda Ash the time series consistency is ensured as the inventory approaches
concerned are employed identically across the whole reporting period from 2001, when the use of soda
started, to D22.

For 2.A.4.d Other the time series consistency is ensured as the inventory approaches concerned are
employed identically across the whole reporting period for mineral wool production from 2000 to 2022
and for fluegas desulphurization from 1996 to 2022

4.2.4.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

Data for the emission estimates, except of category 2.A.4.d Mineral wool production, are obtained from
EU ETS fms. The EU ETS forms are proved by independent verifiers. In addition to verification of the input
data, the interannual changes of the implied emission factors are analysed.

The quality control was held by fulfilling the QA/QC form presented in Annex 5

4.2.4.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

2.A.4.dOther

Process Uses of CarbonateSeramics data of total production of tiles for the year 2021 were updated
which resultedn minor change of emission factor.

4.2.4.6 Source-specific planned improvements, including tracking of those identified in
the review process

The search for AD for mineral wool production is scheduled for the period 19999. Since the Tier 3
method is used foemission calculations in this category (except for mineral wool production), no other
significant improvements are planned.
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4.3 Chemical Industry (CRF 2.B)

From the categories of
sources classified under
the Chemical industry
(2.B), categories
1 [ ™ Ammonia _ F_’roductiqn
(2.B.1), Nitric  Acid
| n Production (2.B.2),
Caprolactam  (2.B.4.a),
Titanium Dioxide
Productin (2.B.6),
o Petrochemical and
rrrrrrrrrr S Carbon Black Production
RERRRRRKKRERE (2.B.8) are relevant for
O 2B8g @ 2B.10 the Czech Republic, while
Adipic Acid Production
(2.B.3), Glyoxal (2.B.4.b),
Fig.4-5 Trend of emissions from 2.B Chemidabustry and share of specific subcategor Glyoxylic Acid (2.B.4.c),
[kt CQeq] Carbide Production
(2.B.5), Soda Ash
Production (2.B.7) and FluorochemiPaibduction (2.B.9) are not occurring. The subcategory 2.B.10 Other
(please specify) includes two subcategories: Other@oergy use in chemical industry and Non selective
catalytic reduction.
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The major share 52% belongs to 2.B.8 Petrochemical and CBrack Production, 33% belongs to 2.B.1
Ammonia Production, 7% to 2.B.10 Other, 5% to 2.B.2 Nitric Acid Production and 3% to 2.B.4.a
Caprolactam Production. The emission trend for the category 2.B Chemical Industry is detagetisn

Tab.4-9 lists the exact amount of G@q. emissions from the individual subcategories in 2.B Chemical
Industry for time period 19902022.

Tab.4-9 CQeq. emissions in individual subcategories in 2.B Chemical industry category in 12@22

1990 990.80 932.80 68.82 832.97 IE
1991 933.44 598.90 66.58 631.83 IE
1992 989.89 760.55 59.02 710.28 IE
1993 933.98 572.40 62.58 728.02 IE
1994 1055.82 749.95 53.71 907.97 IE
1995 903.19 863.90 65.88 861.78 IE
1996 989.20 829.45 63.67 906.57 IE
1997 931.15 855.95 64.24 924.33 IE
1998 886.50 922.20 55.85 1020.63 IE
1999 788.90 752.60 65.65 1061.64 IE
2000 936.02 861.25 67.68 963.80 IE
2001 761.75 850.65 63.90 1014.49 IE
2002 638.58 731.40 39.13 944.47 IE
2003 850.60 728.75 58.55 926.46 IE
2004 843.43 837.40 63.55 1156.16 IE
2005 721.70 789.70 71.10 1123.94 IE
2006 683.27 702.25 71.64 1078.24 IE
2007 617.11 575.05 71.87 971.42 IE
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2008 700.21 535.30 56.79 1084.11 222.76
2009 744.18 402.80 58.65 985.48 136.47
2010 705.45 288.85 65.66 1060.69 210.17
2011 628.05 328.60 70.13 968.83 220.22
2012 653.79 336.55 68.21 1032.19 224.54
2013 601.13 188.61 57.57 996.84 214.76
2014 689.05 255.52 61.42 1140.53 219.50
2015 741.66 280.18 65.60 756.39 223.06
2016 685.72 216.44 59.18 327.56 233.58
2017 743.75 134.32 61.44 1064.77 206.53
2018 585.60 112.24 64.36 1074.84 207.40
2019 582.93 91.88 58.08 1050.43 226.18
2020 381.79 72.10 60.47 884.01 221.53
2021 701.31 121.11 64.35 1067.84 191.45
2022 682,45 104.49 55.44 1072.18 139.01

Tab.4-10 gives an overview of the emission factors used for computations of emissions in category 2.B
Chemical Industry for year 2022.

Tab.4-10 Emission factors used for computations of 2022 emissions in category 2.B

2.B.1 Ammonia Production kt CQ/kt NHs CS Tier 2
2.B.2 Nitric Acid Production 0.68 kg NO/t HNG; PS Tier 3
2.B.4 Caprolactam, Glyoxal and kg NO/t )
Glyoxilic Acid Production c caprolactam €S Tier 1
2.B.8 Petrochemical and Carbon Blacl Default (IPCC .
production 1.90 t CQ/t ethylene 2006) Tier 1
Default (IPCC __.
3.00 kg CHIt ethylene 2006) Tier 1
Default (IPCC _.
0.29 t CQ/t VCM 2006) Tier 1
Default (IPCC _.
0.02 t CH/t VCM 2006) Tier 1
C t CQJ/t carbon PS Tier 3
black
kg CHIt carbon Default (IPCC _.
0.06 black 2006) Tier 1
C t CQJt styrene PS Tier 1
Default (IPCC _.
0.004 t CHY/t styrene 2006) Tier 1
2.B.10 Other 2.70 t CQ/t Other IEF Tier 1

The column source or type of EF indicates the way how was the certain emission factor determined. Detailed informatfon for ea
emission factor is given the relevant chapters.

Following table Tab.4-11) contains information about chemical production in the Czech Republic and
number of manufactures. itan be seen, that except of nitric acid production, only one manufacturer for
each product operates in the Czech Republic and thus due to confidentiality reasons is very difficult to
obtain direct information about production and emissions related to pheduction from manufacturers.

Each manufacturer (in the case of the Czech Repgbliemical plants) reports their emissions in EU ETS
but only as bulk emissions which is not sufficient for emission estimates because emissions are related to
the total emissions from all processes carried out in a plant (other production, combustion processes etc.).
For those reasons, Tier 1 methodology is used for emission estimates, exce@ efiésions from nitric
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acid production, C®emissions from ammonia productioand C®@ emissions from carbon black
production.

Tab.4-11 Chemical production in the Czech Republic with number of manufacturers

2.B.1 Ammonia Production 1
2.B.2Nitric Acid Production 3 (4 installation units)
2.B.4 Caprolactam 1

2.B.8.b Ethylene

2.B.8.c Ethylene Dichloride and Vinyl Chloride Monomer
2.B.8.f Carbon Black

2.B.8.g Styrene

P leR| e

4.3.1 Ammonia Production (CRF 2.B.1)

The production of ammonieonstitutes an important source of G@erived from norenergy use of fuels

in the chemical industry. G@missions from ammonia production in 2022 equalled to 682.45 kt ef CO
emissions decreased by 26,9 % compared to 1990 (999 &0CQ eq.). Emissias in period 2005 2022
fluctuate slightly every year with minimum in 2020 and maximum in 2009. The sharp decrease of emissions
in 2020 was probably due to the Coviil pandemic and lockdown and ther impact on the production.
Increase of emissions from 20 was mainly caused by the end of urea production, which has not been
produced since 2014.

4.3.1.1 Source category description
Industrial ammonia production is based on the catalytic reaction between nitrogen and hydrogen:
0 0c0©°¢gdO

Nitrogen is obtained Y cryogenic rectification of air and hydrogen is prepared using starting materials
containing bonded carbon (such as, e.g., Natural Gas, Residual Oil, Heating Oil, etc.). Carbon dioxide is
generated in the preparation of these starting materials.the @ech Republic, hydrogen for ammonia
production is derived from residual oil from petroleum refining, which undergoes partial oxidation in the
presence of water vapour. In order to increase the hydrogen production, the second step involves
conversion of cdrton monoxide, which is formed by partial oxidation, in addition to carbon dioxide and
hydrogen. The final products of this tvabep process are hydrogen and carbon dioxide. The production
technology has practically not changed since 1990.

4.3.1.2 Methodological is sues

Tier 2 approach is used to estimate the emissions from amonia production. As there is only one producer
for amonia in Czech republic, all provided data (process type, fuel type, amonia production data, CO
recovered for urea production data) are plasgecific.

The equation used for calculation of emissions differs from the equations in the IPCC 2006 Gl., Volume 3,
Chapter 3 but is still consistent with the Tier 2 methodology in the 2006 IPCC guidelines. Emissions are
calculated from the correspondingmount of ammonia produced, using the default emission factor
provided in IPCC 2006 GI. 3.273 kt/&(NH; (IPCC 2006). This emission factor was obtained from IPCC
2006 Gl., Volume 3, Chapter 3, Table 3.1, corresponding to the total fuel requirement, ig/ldi2z.5 GJ
(NCV)/t NH(IPCC 2006). Total &€nissions from ammonia production were lowered by G§2d in urea
production and thus the emissions were calculated using the following equation
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Urea production decreased to 1.1 kt in 2013. Untill 2013, the-veésted emissions were allocated under

the agriculture sector (please se chapfe8 for details, CRF 3.H). Since 2014, urea has not been produced
in the Czech Republic and emissions are calculated without subtraction 0€o@8umed in urea
production. Apotential uncertainty in the emission factor for ammonia would not influencettita sum

of CQ emissions, because a corresponding amount of oil is not considered in the energy sector. The
relevant activity data and corresponding emissions are givéham4-12. Related COemissions from
ammonia production are reported in TalkleA(d) under Other Oil, which is the feedstock used, as well
(please see chapter 3.2.3. for details).

Tab.4-12 Activity data and C@emissions from ammonia production in 19302022

Unit 1990

Residual fuel oil used

[TJ] 14997 14534 14985 14012 15644 13812 14865 13623 14044 11963
for NHs product

Ammonia produced [kt] 335.86 325.51 335.59 313.8 350.35 309.32 332.91 305.1 314.52 267.91
CQfrom 2.B.1 [kt]  990.80 933.44 989.89 933.98 1055.82 903.19 989.20 931.15 886.50 788.9
CQ consumed in urea

production [kt] 108.48 131.94 108.48 93.09 90.89 109.22 100.42 67.44 14294 87.96

Residual fuel oil used
for NHs product

[TJ] 13690 11522 10052 13084 12987 11326 10802 10119 11453 11793

Ammonia produced [kf]  306.59 258.04 225.12 293.03 290.84 253.65 241.91 226.62 256.49 264.10
CQfrom 2.B.1 [kf]  936.02 761.75 638.58 850.60 843.43 721.70 683.27 617.11 700.21 744.18

CQ consumed in urea
production

[kt] 67.44 82.83 08.22 108.48 108.48 108.48 108.48 124.61 139.27 120.21
2010 2011 2012 2013 2014 2015 2016 2017  2018] 2019

[TJ] 11484 10278 10659 8212 9400 10118 9355 10146 7989 7953

Residual fuel oil used
for NHs product

Ammonia produced [kt] 257.19 230.18 238.72 183.91 210.53 226.60 209.51 227.24 178.92 178.10
CQfrom 2.B.1 [kt]  705.45 628.05 653.79 601.13 689.05 741.66 685.72 743.75 585.60 582.93

CQ consumed in urea .. 13534 12534 12754 081 NO NO NO NO NO NO
production

Unit | 2020 | 2021 2022

Residual fuel oil used
for NHs product [TJ)] 5209 9568 9310

Ammonia produced [kt] 116.65 214.27 208.51
CQfrom 2.B.1 [kt] 381.79 701.31 682.45

CcQ cor?sumed in urea [k( NO NO NO
production

4.3.1.3 Uncertainties and time consistency

In 2014, estimates of the uncertainty parameters were verified in the study (Bernauer and Markvart, 2015)
which, in addition to aexpert opinion, also takes into account data given in the IPCC 2006 GlI. (IPCC 2006).
The uncertainty in the activity data remains unchanged at 5% and the uncertainty in the emission factor
(CQ EF) was also left at a value of 7%.

Time series consistencyaasured as the above mentioned methodology are employed identically across
the whole reporting period from the base year 1990 to 2022.

4.3.1.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert ancltbrdinator of NIS.

During verification, attention is focused on identifying gaps. Attention is also focused on checking sources
from inter-sector boundaries (Energy, Industry) that they are neither omitted nor counted twice.
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Therefore C@emissions fronresidual oil used for ammonia production are not taken into account in
Energy sector. This part of QA/QC procedure is carried out in cooperation with KONEKO marketing, Ltd.
(see Chapter 3.6).

The quality control was held by fulfilling the QA/QC form pnése in Annex 5.

4.3.1.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

In this year, no recalculations were performed in this category.

4.3.1.6 Source-specific planned improvements, including trackin g of those identified in
the review process

In this year, no sourespecific improvements are planned.

4.3.2 Nitric Acid Production (CRF 2.B.2)

The production of nitric acid constitutes one of the most important sourcés©fn the chemical industry.

N.O emissions from production of nitric acid in 2022 equalled to 0.38®, emissions have decreased

by 82.6% compared to 1990; the substantial decrease in recent years has been a consequence of the
gradual introduction of mitigation technology and improvirg) éffectiveness

4.3.2.1 Source category description

The production of nitric acid is one of the traditional chemical processes in the Czech Republic. It is carried
out in three factories, where one of them manufactures more than 60% of the total amount. Nitticsac
produced using the classical method, higimperature catalytic oxidation of ammonia (Ostwald process)

and subsequent absorption of nitrogen oxides in water. Nitrous (dinitrogen) oxide is formed at ammonia
oxidation reactor as an unwanted side protluditric acid production can be described using the following
stoichiometric equations:

a) Ammonia oxidation in the gas phase

100 VO © 100 @O0

b) NO oxidation in the gas phase

¢cOO O P OO

c) NGO absorption in water

o0 0 ™O0P ¢OOU VU

The nitric acid is manufactured at three pressure levels (at atmospheric pressuratfAospheric
pressure), slightly elevated pressure (lImedium pressure) (approx. 0.4 MPa) and at elevated pressure
(HP¢ high pressure) (0.7 0.8 MPa)). While produan processes prior to 2003 mostly progressed at
atmospheric pressure and only to a lesser degree at medium elevated pressure, the process at elevated
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pressure had predominated since 2004. Since 2004, the technology to redOcemssions, based on
catalytic decomposition of this oxide, has been gradually introduced at units working at elevated pressure.
It has been possible to substantially improve the effectiveness of this process in recent years.

All the nitric acid production processes in the Czech Blpare equipped with technologies for removal

of nitrogen oxides (N£), based on selective (SCR) or sefective catalytic reduction (NSCR). Non
selective catalytic reduction (NSCR) also makes a substantial contribution to remowyél. dfdlowing
table shows more detailed information about technology used for nitric acid production and technologies
used for removal of Ny units.

Tab. 4-13 Pressure level and removal technology used by unit in the CzegpuBlic

Unit Pressure level

Removal technology

1 MP NSCR
2 HP SCR
3 MP NSCR
4 MP SCR
5 A SCR

4.3.2.2 Methodological issues

Nitrous oxide emissions from 2.B\&tric Acid Production are generated as agsgduct in the catalytic
process of oxidation of ammonia. It follows from domestic studies (Markvart and Bernauer, 1999, 2000,
2003), describing conditions prior to 2004, thhé resulting emission factor depends on the technology
employed: higher emission factor values are usually given for processes carried out at normal pressure,
while lower values are usually given for medipnessure processes. Two types of processes wanged

out in this country before 2004, at pressures of 0.1 MPa and 0.4 MPa. The amount of nitrous oxide in the
exit gases is also affected by the type of process employed to remove nitrogen dv@gse. NO and

NQ). In this country, the process of Selective Catalytic Reduction (SCR) is mostly used, which slightly
increases the amount &0, and also to a certain degree N&elective Catalytic Reduction (NSCR), which
also removeqN,Oto a considerable degree.

Studes (Markvart and Bernauer, 2000, 2003) recommend the following emission factors for various types
of production technology and removal processes that are givaraim4-14. The emission factors for the
basic process (without DEN@chnology) are in accord with the principles given in IPPC 2006 GI. (IPCC
2006). The effect of thBO«removal technology on the emission factor igOwas evaluated on thbasis

of the balance calculations presented in studies (Markvart and Bernauer, 2000, 2003).

Tab.4-14 Emission factors foN,O recommended by (Markvart and Bernauer, 2000) for 1992003

Emission factoriN,O
[kg N2O/t HNQ)] 9.05 9.20 1.80 5.43 5.58 | 1.09 ‘

During 2003, conditions changed substantially as a result of the installation of new technologies operating
under higher pressure of 0.7 MPa. At the same time, some older units operating under atmospheric
pressure of 0.1 MPa were phased out. These chaimyeéschnology were monitored in the study of
Markvart and Bernauer (Markvart and Bernauer, 2005). This study presents a slightly modified table of
N2O emission factors, while those for new technologies were obtained from a set of continuous emission
measuements lasting several months. Other values are based on several discrete measurements. A table
of these technologygpecific emission factors is given below.
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Tab. 4-15 Emission factors foN,O recommended by Markvart and Bernauer, for 2004 and thereafter

Emission factord\,O [kg NoO/t HNG] 9.05 4.9 1.09 7.8%

8 EF withoutN,O mitigation.

In the last quarter of 2005, a neW.O mitigation unit based on catalytic decomposition O was
experimentally installed for 0.7 MPa technology, and became the most important such unit in the Czech
Republic. As a consequence of this technology, thevaglieEF decreased from 7.8 to 4.68Ne@/t HNG;
(100%). Therefore, the mean value in 2005 for the 0.7 MPa technology was equal to REZtKGNO;
(100%) (Markvart and Bernauer, 2006).

In 2006- 2021, the mitigation unit described above was utilized imore effective way. The decrease in
the emission factor for 0.7 MPa technology as a result of installation dfi@enitigation unit and gradual
improvement of the effectiveness is givenTiab.4-16.

Tab.4-16 Decrease in the emission factor for 0.7 MPa technology due to installation ofNb®@ mitigation unit

EF [kg\N20/t HNO3
(100%)]
Effectiveness of
mitigation [%]

10.00 23.85 43.97 38.21 63.46 83.46 83.33 81.41

EF [kg\N20/t HNO3
(100%)]
Effectiveness of
mitigation [%]

1.86 2.81 3.07 2.00 1.52 0.93 0.64 0.68 0.96

76.18 64.02 60.60 74.31 80.56 88.02 91.78 91.25 87.73

EF [kg\20/t HNO3
(1009)] 0.83
Effectiveness of 89.33

mitigation [%]
a) EF withoutN,O mitigation.

Tier 1 approach was used for emission estimates in years 1990 to 2012. AD for these years were taken
from CzSO. /D emissions for the years 192012 were based on a mean value of the nitric acid
production capacity with NSCR technology aochpared with measured values of the outlet gas mixture.

Since 2013, activity data and emissions have been taken directly from the EU ETS form and thus Tier 3 is
the methodology for emission estimateBab.4-17 gives theN,O emissions from production of nitric acid,
including the production values.

Tab.4-17 Emission trends for HN§production andN,O emissions in 1990 2022

1990 530.00 3.52 6.64
1991 349.56 2.26 6.46
1992 439.39 2.87 6.53
1993 335.95 2.16 6.43
1994 439.79 2.83 6.43
1995 505.32 3.26 6.45
1996 484.80 3.13 6.46
1997 483.10 3.23 6.69
1998 532.50 3.48 6.54
1999 455.00 2.84 6.24
2000 505.00 3.25 6.44
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2001 505.08 3.21 6.36
2002 437.14 2.76 6.31
2003 500.58 2.75 5.49
2004 533.73 3.16 5.92
2005 532.21 2.98 5.60
2006 543.11 2.65 4.88
2007 554.22 2.17 3.92
2008 506.96 2.02 3.98
2009 505.17 1.52 3.01
2010 441.70 1.09 2.47
2011 561.82 1.24 2.21
2012 550.46 1.27 2.31
2013 514.94 0.71 1.38
2014 546.77 0.96 1.76
2015 532.15 1.06 1.99
2016 562.66 0.82 1.45
2017 533.95 0.51 0.95
2018 579.34 0.42 0.73
2019 566.99 0.35 0.61
2020 466.52 0.27 0.58
2021 601.57 0.46 0.76
2022 579.16 0.39 0.68

While the slight fluctuations in IEF to 2004 were caused by slow changes in the relative contributions of
the individual technologies with various technologically specific emission factors, since 2005 the reduction
in IEF has been caused mainly by the gehihcrease in the effectiveness of the mitigation units employed

for the dominant technology (seab.4-17) to 2010. Aurther reduction in IEF in 2011 was then sad

by an increasing contribution of this dominant technology (0.7 MPa) to 56% of the annual production of
HNQ.

The Institute of Physical Chemistry of the Czech Academy of Science together with the University of
Chemistry and Technology Prague are stuglyhre high temperature decomposition ob® from HNG@
production by using a structured catalyst with focus on the possible use of the technology on an industrial
scale. It follows that the development of technologies used in nitric acid production isngding and
possible improvements could be introduced in the future.

4.3.2.3 Uncertainties and time -series consistency

In 2014, the estimates of the uncertainty parameters were refined on the basis of in the study (Markvart
and Bernauer, 2013), which takes intccaunt the data in IPCC 2006 GI. (IPCC 2006). The uncertainty in
the activity data following adjustment equalled to 4 % and the uncertainty in the average emission factor
(N.O EF) was reduced to 15 % in relation to the increasing number of direct measiiseme

Time series consistency is ensured as inventory approaches concerned are employed identically across the
whole reporting period from the base year of 1990 to 2022.

4.3.2.4 Source-specific QA/QC and verification
The input information and calculations aaechived by the sectoral expert and the coordinator of NIS.

Verification is provided by comparison of the activity data obtained from CzSO, EU ETS and ISPOP. The
nitric acid production data provided by CzSO are compared with data provided by EU ET®Bnd heP
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percentage differences between nitric acid production data for 2022 obtained from EU ETS and other
sources are as follows:

9 Difference between the data from ISPOP and CzS@.68 %

9 Difference between the data from EU ETS and ISPQBO %

In addition to verification of the input data, the intannual changes of the implied emission factors are
analysed. The EU ETS reports, which are used for emission estimates since year 2013 are proved by
independent verifiers. The quality control wasdhély fulfilling the QA/QC form presented in Annex 5.

4.3.2.5 Source-specific recalculations, including changes made in response to the
review process and impact on emissions trend

In this year the data were recalculated from AR4 to AR5 GWP values for the tiese 2&r32021.Last
year there were incorrectly used the AR4 GWP values. The change in emission is approximately 11 %.

The recalculation was done only for the time series 2PQ21 as those values are taken from EU ETS forms
as CQeq and recalculated t®&,O emission using GWP values. The values for years2l3are from

CzSO in form of activity data (production of nitric acid/year) and from those the emission was calculated
using PS emission factor.

4.3.2.6 Source-specific planned improvements, including track ing of those identified in
the review process

No improvement is planned for the next submission.

4.3.3 Adipic Acid Production (CRF 2.B.3)

Adipic Acid production is not occurring in the Czech Repubilic.

4.3.4 Caprolactam, Glyoxal and Glyoxylic Acid Production (CRF 2.B.4 )

4.3.4.1 Source category description

There is only one facility for production of caprolactam in the Czech Republic. Glyoxal and Glyoxylic Acid
are not produced in the Czech Republic. Information provided in this chapter is related to caprolactam
production.

Capolactam is prepared by traditional technology from cyclohexanone and hydroxylamine sulphate,
which is prepared by the Rasching process. Cyclohexanone reacts with hydroxylamine sulphate yielding
cyclohexanonoxime, from which caprolactam is produced by Beskmann rearrangement. Then
caprolactam is isolated from the reaction mixture by neutralisation with ammonium hydroxide.

4.3.4.2 Methodological issues

There is only one facility for caprolactam production in the Czech Republic. Emission estimates for
caprolactamproduction are based on a series of studies (Markvart and Bernauer, Q@D4.3) and
(Bernauer and Markvart, 20142016). The facility for caprolactam production provided data on the
consumption of ammonia (1177 kg Mkbur) and the production capacity (8 t caprolactam/hour).
Assuming thathe conversion of Nkto N:O is routinely 2% sedemission factor for caprolactam was
established from the mass balance. The production unit in the facility works at atmospheric pressure and
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thus the emission factor Isould be compared wittthe emission factor for atmospheric burning of
ammonia and not with higipressure burning of ammonia.

The emissions of D was estimated using Tier 1 approach, equation 3.9 from IPCC 2006 Gl., Volume 3,
Chapter 3. The activity datar time series 19902022 were provided by the producer. The plspecific
emission factor was used for calculation.

4.3.4.3 Uncertainties and time -series consistency

In relation to the relatively insignificant greenhouse gas emissions from category @rigetftainties
derived from the sources included in this category have no great impact on the overall uncertainty in the
determination of GHG emissions in the Czech Republic. Thus, it does not matter greatly that the
uncertainty in emissions from these sgerwas determined by an expert estimate.

4.3.4.4 Category-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

In relation to the relatively unimportant greenhouse gas emissions fcategory 2.B.4, only QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

4.3.4.5 Category-specific recalculations, including changes made in response to the
review process and impact on emission trend

In this year, no recalculations were perforchm this category.

4.3.4.6 Category-specific planned improvements, including tracking of those identified
in the review process

No improvement is planned for the next submission. Emissions are estimated according a series
of studies(Markvart and Bernauer, 20042013) and (Bernauer and Markvart, 2042016) and activity
data provided by the producer.

4.3.5 Carbide Production (CRF 2.B.5)

Carbides are not produced in the Czech Republic.

4.3.6 Titanium Dioxide Production (CRF 2.B.6)

In the Czech Republic titanium dioxide is produced using sulphate route process and as it is stated in the
IPCC 2006 GlI., volume 3, chapter 3.7 this process does not give rise to process greenhouse gas emissions
that are of significance.

This conclusionsi supported by EU ETS data, where the only sources of emissions originate from
neutralization process and from natural gas usage in the pigment thermal process. Those emissions are
reported elsewhere. Emissions from neutralization process are reportetRrchapter 4.2.4 (CRF 2.A.4).
Emission from natural gas usage in thermal processes are reported in NIR chapter 3.2.11 (CRF 1.A.2c).
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4.3.7 Soda Ash Production (CRF 2.B.7)

A factory for soda ash production in the Czech Republic was founded in 19@Besficst production of

soda ash started in 1907. The factory constituted a monopolist manufacturer of soda in the Czech Republic
and Czechoslovakia. Soda was producethigytraditional Solvay process artie product was usually
distributed to glass manufacturershé@ factory was closed in 1991. Since then, soda has not been produced

in the Czech Republic.

4.3.8 Petrochemical and Carbon Black Production (CRF 2.B.8)

This category includes carbon dioxide and methane emissions from the production of ethylene, ethylene
dichloiide, carbon black and styren&tal emissions from category 2.B.8 Petrochemical and Carbon Black
Production equalled to 1072.18 &XQ eq. in year 2022, emissions have increased by 28.7 % compared to
1990.

Sharp decrease of emissions for 2015 and 2016 gaused by an accident in the refinery plant with
ethylene unit in August of 2015. The accident resulted in an unplanned shutdown of the petrochemical
part of the production plant. The ethylene unit was reconstructed and the production capacity returned
to its normal value as before the accident.

Category 2.B.8 was identified as a key source.

4.3.8.1 Source category description

Ethylene in the Czech Republic is produced by pyrolysis of petroleum fractions, composed of a very wide
range from fractions of GB4 (popane) to the higher boiling fractions. The ethylene unit contains several
pyrolysis furnaces that process raw gas (LPG, ethane and propane) and liquids- (M@xtaracked
vacuum distillate, naphtha, and in very limited quantities of diesel fuel). &Bsia thermal, norcatalytic

fission in the presence of steam is performed and its major products are ethylene, propylene, benzene and
C4 fraction.

1,2-dichloroethane known, also as ethylene dichloride, is produced in the Czech Republic at the same
integrated facility as vinyl chloride monomer (VCM), which is subsequently used for PVC production
(Bernauer and Markvart, 2016). idichloroethane is prepared by oxychlorination of ethylene and is then
used as source material for vinyl chloride monomécCi1) production.

In the Czech Republic, carbon black is produced in one faciltfyebfurnace black process. The input
materials forthe production are heavy aromatic hydrocarbons.

Styrene is produced in one facility by catalytic alkylation of benzems ethylbenzene followed by
ethylbenzene dehydrogenation. The internal ethylbenzene dehydrogenation operates in a system of
2 reactors in the presence of catalysersAB£Cr0s-K0).

4.3.8.2 Methodological issues

Default emission factors from the IPCC 2006(IBICC 2006) are employed to determine carbon dioxide
and methane emissions from the production of carbon black, ethylene, ethylene dichloride and styrene.
Related C&@emissions from Petrochemical and Carbon Black Production are reported in Tablel.A¢d) unde
Naphtha, which is the major feedstock used, as well (please see chapter 3.2.3. for details).
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CQ and CH emissions from the production of ethylene

Reliable data for the production of ethylene are available from CzSO. The IPCC 2006 Gl. provides a value
of 1.73 t C@t ethylene produced (with correction factor 110% for countries of Eastern Europe) and 3 kg
CH/t ethylene produced as default emission factors (IPCC 2006). In the period 2022, C@emissions

varied between 184.41 (due to the accidend) 258.85 kt C®and methane emissions varied between

0.29 and 1.51 kt CHdetailed values for each year are availablelat.4-18.

Tab.4-18 Emission trends from Cand CH, emissions from production of ethylene in 199®022

1990 388.02 738.40 1.16
1991 286.45 545.12 0.86
1992 325.37 619.17 0.98
1993 332.68 633.10 1.00
1994 389.53 741.28 1.17
1995 373.34 710.47 1.12
1996 390.80 743.69 1.17
1997 399.09 759.46 1.20
1998 448.94 854.34 1.35
1999 466.32 887.40 1.40
2000 411.66 783.39 1.23
2001 439.16 835.72 1.32
2002 412.12 784.26 1.24
2003 396.88 755.27 1.19
2004 503.86 958.85 151
2005 485.14 923.22 1.46
2006 462.14 879.46 1.39
2007 408.55 777.47 1.23
2008 464.73 884.38 1.39
2009 416.10 791.83 1.25
2010 454.97 865.80 1.36
2011 412.07 784.17 1.24
2012 441.08 839.37 1.32
2013 425.62 809.95 1.28
2014 491.50 935.32 1.47
2015 308.44 586.96 0.93
2016 96.91 184.41 0.29
2017 456.10 867.96 1.37
2018 451.55 859.29 1.35
2019 448.57 853.63 1.35
2020 375.13 713.87 1.13
2021 464.16 883.29 1.39
2022 464.28 883.52 1.39

CQ and CH emissions from the production of ethylene dichloride and vinyl chloride monomer

The data on production of PVC are obtained from CzSO. While CzSO does not publish information on the
amount of VCM, it does give data on the amount of P\é@yred, which are practically the same as VCM
data. The IPCC 2006 GIl. methodology provides a value of emissions of carbon dioxide 0:294QNO
produced and for methane 0.0226 kg£N'MC produced as default emission factors (IPCC 2006). Carbon
dioxide emissions varied in the period 1999022 between 16.68 kt G@nd 40.29 kt CODue to the low
emission factors' value, the values of methane emissions varied in the period; POR2 between 0.001

and 0.003 kt Cklwhich is considered as insignifitaalue. In 2022, emissions of carbon dioxide equalled

to 24.22 kt and methane emissions equalled to 0.0019 kt.
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CQ and CH emissions from the production of carbon black

Exact information on activity data related to carbon black production is avasatde 2013; thus, the data

for other years were taken from the study (Bernauer and Markvart, 2016). Since 2013, the activity data
and CQemissions have been based on data from EU ETS. In the Czech Republic, only one facility is involved
in carbon black duction and thus the activity data and emissions are reported as confidential C (NK) in
the CRF reporter. Data are available for review experts in calculation sheets upon a request. The emission
factor taken from the IPCC 2006 Gl. equals to 0.06 kiy €tbon black produced and 2.6ZQ/t carbon

black produced (IPCC 2006).

CQ and CH emissions from the production of styrene
Because of the growing consumption of polystyrene, the production of styrene has gradually increased

since 1990. CzSO also does publish any information on the production of styrene. Thus, the necessary
activity data were estimated on the basis of production capacities:

1990- 1998 70 kt styrene p.a.

1999 80 kt styrene p.a.

2000- 2003 110 kt styrene p.a.

2004 140 kt styrenep.a.

2005- 2010 150 kt styrene p.a.

from 2011 exact production from EU ETS forms and from the producer

tKSasS SaidAayYlridiSa 2y (GKS lYz2dzyid 2F aGeNByS LINRRdJzOS
FYR b2@t 12 HnmnL® ¢ K She PTG BRefuals tb @ADLk Stylerie SBCCT N2 Y
2006). The emission factor for €€nissions is 0.27 kt G/&X styrene (Bernauer and Markvart, 2015) (IPCC

2006). Since 2011, activity data are based on data from EU ETd@ntiom producer In the Czech

Republic, only one facility is involved in production of styrene, thus the activity data and emissions are
reported as confidential C (NK) in CRF reporter. Data are available for review experts in calculation sheets
upon a request. In 2022, emisa®of carbon dioxide equalled to 39.76 kt and methane emissions equalled

to 0.59 kt.

4.3.8.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the IPCC 2006 GI. (IPCC 2006), i.e. at the level of 5% for
the activity dataand 40% for the CQand CH emission factors. Overall uncertainty data are given in
Chapter 1.6.

Time series consistency is ensured as inventory approaches concerned are employed identically across the
whole reporting period for each subcategory.

4.3.8.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.3.8.5 Source-specific recalculations, i ncluding changes made in response to the
review process and impact on emission trend

In this year, no recalculations were performed in this category.
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Activity data for styren for years 2012022 were observed straight from producer as those years activity
data (amount of product per year) were missing in the EU ETS forms, thus activity data for those years in
previous submission were calculated from production capacity of the plant and number of working days
per each year.

4.3.8.6 Source-specific planned improveme nts, including tracking of those identified in
the review process

No improvements are planned.

4.3.9 Fluorochemical Production (2.B.9)

Fluorinates are not produced in the Czech Republic.

4.3.10 Other (2.B.10)

CQ emissions from category 2.B.10, which includes other-@oergy use in chemical industry and Ron
selective catalytic reduction equalled to 139.014 ki @2022.

4.3.10.1 Source category description

Subcategory 2.B.10 Other is divided into two subcategories. The firstadagory includes G@missions

from nonselective catalytic reduction (NSCR) of output gases from nitric acid production; the second one
includes emissions for hydrogen production by steam reforming in the petrochemical and chemical
industry (excluding hydrogen used for Nbtoduction, which is bagskon other feedstock than NG, see
section 4.3.1). Emissions from NSCR are not very significant (abbatkit®f CQ). Emissions from steam
reforming of NG are somewhat more significant (about-230 kt of C@)).

4.3.10.2 Methodological issues

Thanks to intensie consultation with experts at CzSO and the University of Chemistry and Technology in
Prague (VSCHT), it is now possible to reliably specify emissions freemeigy use and thus reallocate
activity data, which are reported under 1.A.2.c in accordandk WCC 2006 GI. (IPCC 2006).

The production of nitric acid in installations with NSCR is obtained from EU ETS forms. Currently, two
installation units with NSCR are operating in the Czech Republic. Emissionsisd €lculated by simple

Tier 1 methodadgy, where the production data are multiplied by the emission factor. The emission factor

is based on a series of studies (Markvart and Bernauer, 22043) and (Bernauer and Markvart, 2014
2016). Reduction of oxygen, which is the main source ofédissions in the NSCR process, can be
described by the following reaction

00 ¢O0 00 ¢OOV
The emission factor 103 kg €0t HNQ was derived for the reaction and was used for emission estimates.

Emissions for hydrogen production by steam reformingthe petrochemical and chemical industry
(excluding hydrogen used for Blproduction) are calculated using the following equation

06 Qi | QDO £ ROV GO WEG 'O Qa Qi i €06 &YH 'Y
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The ret calorific value of natural gas consumed for rarergy use in the chemical industry is obtained
from the Energy QuestionnaireNatural Gas provided by AlEEurostat¢ UNECE. EF for natural gas is
calculated on the basis of the NET4GAS Ltd. correl@g@mAnnex A5.1).

Tab.4-19gives an overview of th€Q emissions from category 2.B.10 Other. Related €flssions from
2.B.10 are reported in Tabll.A(d) under Natural Gas as well (please see chapter 3.2.3. for details).

Tab.4-19 Emission trends for category 2.B.10 Other in 200822

2014 |

] 2008 |
(O1 IRl EHEIGWAIEERIN CQ emissions
chemical industry [kt]
Non selective catalytic CQ emissions
reduction [kt]

2010 |

2009 2011 2012 2013

208.34  123.08 195.74  206.72 210.01 201.33 204.76

14.42 13.39 14.42 13.49 14.52 13.43 14.77
2020
208.02  220.49 190.15 191.76 211.09 205.56 176.81

2015

2016 2017 2018 2019 2021

(OIGETM I TIEI)AIENWN CQO emissions
chemical industry [kt]
Non selective catalytic CQ emissions
reduction [kt]

15.04 13.09 16.37 15.64 15.10 1596 14.64

(Ol Iy ERETGIYAIEIN CQ emissions
chemical industry [kt]
Non selective catalytic CQ emissions
reduction [kt]

129.03

9.98

4.3.10.3 Uncertainties and time consistency

The uncertainty of the activity data and emission factors used for computations of emissions from category
2.B.10 correspondio the uncertainty estimates from the Energy sector, category 1.A.2 Manufacturing
industries and construction. The uncertainties are for this category in line with IPCC 2006 GlI. (IPCC 2006),
i.e. at the level of 3% for the activity data and 2.5% for théssian factor.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from 2008 to 2022.

4.3.10.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.3.10.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

In this year, no recalculations were performed in this category.

4.3.10.6 Source-specific planned improvements, including tracking of those identified in
the review process

In further submissions it is planned to @stigate the possibility of disaggregating data for wemergy and
energy use of NG for the 1990007 period. C&missions from NG in the chemical industry were reported
for this period under 1.A.2.c.
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4.4 Metal Industry (CRF 2.C)

This category includasainly C@emissions from 2.Clton and Steel Production; 99.6% of£&@issions
arise from 2.C.1. G@missions from iron and steel are identified as a key category (by both level and trend
assessments). A small amount of,@&Hlso emitted.

Ferroalloys were manufactured in limited amounts in a small production unit in the Czech Republic; this
process could constitute an unsubstantial source of @@issions. Specific data were obtained straight
from the operatorg there is only one producer of ferromadium.

For the production of Lead and Zinc data are also obtained straight from the operators, however there is
only one producer of secondary lead and one producer of zinc.

Investigation revealed one smaller production plant, which reported that alwmnwas used as a
reducing agent; this did not lead to €€missions. In 2009 this production was stopped.

4.4.1 Iron and Steel Production (CRF 2.C.1)

4.4.1.1 Category description

Iron is produced in the Czech Republic in two major metallurgical facilities locateel aitigs of Ostrava
YR ¢nAySO ASifesiah R&iom id thé dmkidstgrn part of the Czech Republic. Both these
metallurgical works employ blast furnaces and also lines for the production of steel, coking furnaces and
other supplementary techoal units. Another large steel plant is located immediately next to the
metallurgical works in Ostrava, taking raw iron (in the liquid state) from the nearby blast furnaces (located
in the area of the Ostrava metallurgical works). Several small companiesiqe specialized steel
products. Their emissions account for less than 1% of overall emissions.

2.C.1. was identified as key category in this submission by level and trend assessment, both by Approach
1 KC analysis and also approach 2 KC analysis.

4.4.1.2 Methodological issues

The C@emissions from iron and
steel production were calculated
using the national approach
which can be considered as Tig
2. However, Tier 2 emissior
estimations based in IPCC 20(Q
Gl.  (IPCC 2006) includ
recommendations to  also
include emissions arising from
combustion of Blast Furnace an
Oxygen Steel Furnace Gas
other than metallurgical
complexes (for instance in 1990 1994 1998 2002 2006 2010 2014 2018 2022
Energy category 1.A.1.a) O Metallurgical Coke @ Limestone and Dolomite Use
However, it is expected in the

Czech Republic that all Blas Fig.4-6 Trend of C@emissions in 2.C.1, 19902022 [kt CO2]
Furnace and Oxygen Steel

Furnace Gases are combusted dihe in the metallurgical complexes. This means that the national

CO, eq. [k
2000 4000 6000 8000

0
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approach to emission estimations contains a few aspects from Tier 1, as some parts of the equation are
available for the computation. An important aspect of the computation is the amountudion in the

reducing agent (i.e. in metallurgical coke) and thus also the amount of carbon in scrap and in steel. Further,
small amount of Bituminous Coal in 2@2922 was also used as reducing agent in the blast furnace, as

well as Coal Tar in years@0till 2013 and then in 2018022 Thus, the approach used is considered to

be as close to Tier 2 based on IPCC 2006 GI. (IPCC 2006) as possible. Details of the amount of reducing
agents are given iffab.4-20. In the carbon balance the amount of carbon in coke, bituminous coal (in
2014¢2022) and coal tar (in 2002013, 2018022) used in blast furnaces. Further amount of carbon in

sinter, pig iron ad steel is part of the emission estimation. The total amount of total carbon produced in

the process is following equation

0 0 ) o} ) ) 0

Coke Oven Gas is not in the official CzSO data reported in transformation processes, so it is used only for
warming up, so the emissions are reported under 1.A.2.a. Blast Furnace Gas is used for warming the air
for the blast furnace.

99% of produced pig iron is used immediately in the facility for steel production. Iron ore charge for blast
furnaces is ensured from three quarters by sintering of sinter fines in our own Sinter Plant and the
remaining portion of iron ore charge is formég pellets, lump ores and also secondary materials. There

is only one integrated steelworks in the EU which includes a pelletisation plant (in the Netherlands) and
five standalone pelletisation plants in EU. Therefore all pellets are imported to the i€zaulh the
y2GlGA2y 1S@ A& dabhéod . flFad FdzN¥yIFOS 021S Aa a&dzl
furnace coke and liquid fuel is purchased from external sources. Produced hot metal and sinter is used for
internal consumption only. Steés here homogenised, additionally alloyed to the exact chemical
composition, heated to the appropriate casting temperature and desulphurized, and modification of
inclusions is performed using filled profiles. After this -ofsfurnace processing molten st is
sequentially cast on three continuous casters into billets, slabs or small slabs. Finishing lines represents
two sectionrolling mills and a wireod mill, which provide a wide assortment of profiles and wire rod. In

the total production of the irorand steel in the Czech Republic, the electric furnaces covers less than 5%.
This percentage is calculated using the total volume of iron and steel produced in the country and the
volume produced by electric furnaces. The data are provided by CzSO. Théthestron and steel is
madein blast furnaces and oxygen convertdrsthe EU ETS forms we can see that from the total amount

of CQ emissions about 6% is recycled in the process via either following usage of the waste gas, the
production of the grayast iron or with the formation of slug that ssibsequently used in the construction
industry.

The calculation in IPCC 2006 GI. (IPCC 2006) also inclu@esi§¥idns from limestone and dolomite used

in iron and steel metallurgy. Since the 2015 submisdioese emissions have been reported under 2.C.1.
Data reported under EU ETS were used for these emissions, i.e. Tier 3. The data for limestone and dolomite
are since 2011 available in the EU ETS data. Since no reliable data for limestone and dolorbiéoused

that year is available in the stastics, the overlap method (Guidelines: Chapter 5: Time Series Consistency,
page 5.9) was applied for the time series 1999010 based on the data available for 2Q2022. The
calculation is based on a strong coatébn relationship between the desired values of dolomite and
limestone mass and the mass of coke utilized in furnaces.

Related C@emissions from 2.C.1 are reported in Table 1.A(d). For more information please see chapter
3.2.3.

The amounts of blast furea coke consumed and corresponding emissions are giveakid-20.
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Tab.4-20 The activity data and CO@missions in 199@ 2022

1990 3211 NO NO 1 380.09 9 782.03
1991 2 559 NO NO 1 099.86 7768.24
1992 2624 NO NO 1146.50 8 087.05
1993 2 426 NO NO 1 059.99 7 479.57
1994 2 663 NO NO 1163.54 8 188.93
1995 2587 NO NO 1130.33 7961.45
1996 2701 NO NO 1180.14 8 309.70
1997 2 846 NO NO 1279.01 9 003.33
1998 2 750 NO NO 1 235.86 8 702.15
1999 1941 NO NO 892.46 6 273.65
2000 2327 NO NO 1054.91 7416.03
2001 2175 NO NO 994.55 6 987.88
2002 2252 NO NO 1030.01 7 237.87
2003 2 459 NO NO 1123.52 7 875.94
2004 2628 NO NO 1170.58 8 221.49
2005 2260 NO NO 1 003.79 7 059.99
2006 2480 NO NO 1136.78 7993.16
2007 2570 NO 35 1164.42 8 288.67
2008 2 366 NO 59 1073.49 7730.34
2009 1801 NO 56 822.25 5947.47
2010 2082 NO 33 923.20 6590.18
2011 2 086 NO 26 870.40 6 541.83
2012 2 007 NO 23 859.09 637451
2013 2 057 NO 7 923.53 6 562.69
2014 1886 276 NO 884.69 6 745.33
2015 1780 300 NO 789.19 6 471.40
2016 1842 319 NO 865.81 6 734.22
2017 1605 278 NO 778.50 5988.78
2018 1735 285 30 831.74 6 439.45
2019 1566 267 27 720.34 5 813.09
2020 1568 275 3 781.12 5772.30
2021 1777 256 NO 845.43 6 347.97
2022 1586 235 NO 799.29 5 634.33

Estimation of CHfrom metal production is based on the IPCC 2006 GI. Tier 1 methodology. Default
emission factors 0.1 g Gper tonne of coke produced and 0.07 kg.@Er tonne of sinter produced were
used. In this case, the relevant activity data correspond to the amount of coke produced from the Energy
Balances of the CR are given in CRF Tables and official statics data of sinter produced.

Emission estimates gfrecursors for the relevant subcategories have been transferred from NFR to CRF,
as described in previous chapters and in Chapter 9.

4.4.1.3 Uncertainties and time consistency

The uncertainty estimates have so far been based on expert judgment. Their improvermegbing and

some uncertainty estimates for Iron and steel production have been revised in previous submissions
(CHMI, 2012). The new estimate of EFJ@Onow 10%, which is in accordance with the 2006 Gl. (IPCC
2006) and is slightly higher than the fioer value (5%). The estimate for AD (7%) remained unchanged,
because this value is in good agreement with the recommendation in the Regulation of Commission (EU)
No. 601/2012 (EU, 2012). Further improvement of uncertainty estimates is planned for the next
submission.

Consistency of the time series is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year of 1990 to 2022.
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4.4.1.4 Source-specific QA/QC and verification

The sectoispecific QA/Q@lan follows from the overall plan described in Chapter 1. The greatest attention
was focused on identifying gaps and imperfections by observing trends in figures and by checking IEFs.
Attention was also focused on checking sources from iagetor boundaes (Energy, Industry) that they

are neither omitted nor counted twice. G@missions from coke used in blast furnaces are not considered

in Energy sector (see Chapter 3.2).

Activity data available in the official CzSO materials in relation to QA/QCGnaeeendently determined

by experts from CHMI and KONEKO and were mutually compared. Experts at CHMI additionally checked
most of the calculations carried out by experts at KONEKO and vice versa. For another QA, especially QA
of computational approach, &lso used former coordinator of National Inventory System.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.4.1.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

Data for Coal Tar were updated from the questionnaire for the Y&&0¢ 2021 which resulted in the
slight correction of total emission of CO2 in CRF data.

4.4.1.6 Source-specific planned improvements, including tracking of those identified in
the review process

In future submissions is planned to investigate data relevant for potential implementation of Tier 3
methodology in this category. The EU ETS data were studied and compared with current CzSO source.
However the issue need further investigation to asune torrect transition to the TieB method. The
transition processvill be discussed with relevant representatives.

4.4.2 Ferroalloys Production (CRF 2.C.2)

4.4.2.1 Source category description

Ferroalloys Production is production of concentrated alloys of iron andare metals such as silicon,
manganese, chromium, molybdenum, vanadium and tungsten. In the Czech Republic is only one producer
of ferrovanadium. Therefore, activity data are reported as confidential.

4.4.2.2 Methodological issues

The activity data were obtainestraight from the operator, where ferrovanadium is produced. IPCC 2006

Gl. (IPCC 2006) does not provide emission factors of this type of ferroalloy. However, IPCC 2006 Gl.
provides emission factors based on specific share of Si in the ferroalloy. Cheomyadsition of the
ferrovanadium produced in the Czech Republic is known. Using the simple proportion rule, emission
factors were calculated for GCas well as for GHThis can be considered as conservative approach.

The emissions are under the thresti@f significance and can be considered negligible.

Tab. 4-21 Evaluation of emission factors used for 2.C.2 emission estimates

Composition of ferrovanadium IPCC 2006 Gls. EF EF Ce(1.5% of Si) EF CH(1.5% & Si)
Vanadium 75-85% FeSi 45% Si 25 0.083333%)
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| Clevypsiicnet iz ezl | IFEC 235 EF [ ER SR s) EFCHLEG G |
Aluminum 1.5% max | FeSli 65% Si 3.6 0.083077 0.023077%)
Silicon 1.5% max FeSi 75%Si 4 0.08 0.02
Carbon 0.25% max. | FeSi90%Si 4.8 0.08 0.018333
Phosphorus 0.08% max.
Sulfur 0.08% max.

*)emission factors used for computation

4.4.2.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the uncertainty of emission factors
were considered default, i.e. provided in table 4.9 in IPCC 2006 Gl20PE&)Gs 25%. The uncertainty of
activity data is estimated on the level of 5%.

4.4.2.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan described in Chapter 1. General QC
procedures were applied in this sectdihe activity data and composition of ferroalloys were discussed
with representative of The Steel Federation, Inc.

4.4.2.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

No recalculation was p&armed in this category in current submission.

4.4.2.6 Source-specific planned improvements, including tracking of those identified in
the review process

Since the emissions are negligible, no improvement is planned.

4.4.3 Aluminium Production (2.C.3)

Investigation reealed one smaller production plant, which reported that aluminium was used as a
reducing agent; this did not lead to €€missions. In 2009 this production was stopped. Recently, there is

only secondary production of aluminium in the Czech Republic. Frisngason no greenhouse gases are
reported in this category. There is recycling of aluminium. In order to avoid usingasfels is used cover

salts method. The recommendation from FCCC/ARR/2016/CZE, 1.13 is not in line with IPCC 2006 Gl. and
further not comparable to the reporting of other Annex | Parties. The recommendation is requesting to
report CQ and PFC emissions from secondary aluminium production in the correct category (2.C.7 Other).
There is no guidance for this kind of processes for reponimder 2.C.7. Further, no Annex | Party is
reporting such emissions. The inventory team believes, that no greenhouse gases are arising from the
processes mentioned.

4.4.4 Lead Production (2.C.5)

4.4.4.1 Source category description

In the Czech Republic there is no primary production of lead, however secondary production and recycling
is happening. There is one installation specialised for this production.
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4.4.4.2 Methodological issues

Research was performed on potential Lead producershin@zech Republic. The data were obtained
straight from the operator; the data has to be displayed as confidential since there is only one producer of
lead in the Czech Republic. The;€@issions were estimated at the level of Tier 1 methodology based on
the IPCC 2006 GI. (IPCC 2006) using the defapltr@i€sion factor 0.2 t G of lead. CQ emissions in

2022 equalled to 9.37 kt.

The emissions are under the threshold of significance for the Czech Republic.

4.4.4.3 Uncertainties and time consistency

Since defalt emission factors were used for emission computations, the uncertainties were based in IPCC
2006 GI. recommendation, i.e. 10% for activity data and 50% for emission factor.

4.4.4.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan followsofn the overall plan described in Chapter 1. General QC
procedures were applied in this sector. The activity data and composition of ferroalloys were discussed
with representative of The Steel Federation, Inc.

4.4.4.5 Source-specific recalculations, including chang es made in response to the
review process and impact on emission trend

No recalculation was performed in this category in current submission.

4.4.4.6 Source-specific planned improvements, including tracking of those identified in
the review process

Since the emisons are negligible, no improvement is planned.

4.4.5 Zinc Production (2.C.6)

4.4.5.1 Source category description

There is no primary production of Zinc in the Czech Republic, however secondary production is occurring.
The reported emissions are all from secondarydouiction, there is one producer of zinc, which is operating
since 1998. In 199Q 1999 were in the Czech Republic one more operator existing, the data are also
included in the emission estimates.

4.4.5.2 Methodological issues

The research of potential Zinc produsein the Czech Republic was performed. Detailed data were
obtained straight from the operator, so the data has to be displayed as confidential. Tren{X3ions
were estimated on the level Tier 1 methodology based on IPCC 2006 GI. (IPCC 2006) udtng@efau
emission factor 1.72 t GMof zinc. CQemissions in 2021 equalled 0.88 kt, which presents negligible share
in the whole inventory.
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4.4.5.3 Uncertainties and time consistency

Since default emission factors were used for emission computationsynbertainties were based in IPCC
2006 GIl. recommendation, i.e. 10% for activity data and 50% for emission factor.

4.4.5.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan described in Chapter 1. General QC
procedues were applied in this sector.

4.4.5.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

No recalculation in this category was performed in this submission.

4.4.5.6 Source-specific planned improvements , including tracking of those identified in
the review process

Since the emissions are negligible, no improvement is planned.

4.5 Non-energy products from fuels and solvent use (CRF 2.D)

This subcategory includes the emissions from the first (
of fossil fuels as products, where their primary use is otk
than combustion for energy production or use asducing
agent in industrial processes.

T4%

Products reported in this subcategory include Lubrican
Paraffins, Asphalts and Solvents. Emissions from of
(secondary) use or disposal of these products are inclug
in the relevant sectors (e.g. Energy, Waste

8%

O 2.D1 Lubricant use

Fig.4-7 shows the share of individual subcategories in 2 B 2D.2Paraffin wax use Production
74 % of 2.0 GCemissions are produced from Lubricar
Use, followed by Urea used as catalysts4d&nd the use Fig.4-7 The share of individual subcategori

of Paraffin Wax (80). for CQ emissions in 2.D in 202kt CQeq.]

45.1 Lubricant Use (2.D.1)

4.5.1.1 Source category description

Lubricants are produced from refining of crude oil in petrochemical installationsreThan be
distinguished between engine oils and industrial oil or grease.
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4.5.1.2 Methodological issues

The activity data are provided by CzSO in the official Energy balance of the Czech Republicefbeggon
use of fuels is also included. The amount of lcdomts used for other than energy production is included
in this category as activity data.

Tier 1 methodology from the IPCC 2006 GI. was used fpei@iSsion estimations. The default emission
factor 20 kg C/GJ was used; the Oxidised During Use (ODdN)viast used as a default value equal to 0.2.
CQ emissions from this category in 2022 were equal to 88.42 ktR€lated C@emissions from 2.D.1
are reported in Tablel.A(d) under Lubricants as well (please see chapter 3.2.3. for details).

4.5.1.3 Uncertainties a nd time consistency
Since the activity data used are from official statics, the suggested 5% uncertainty (IPCC 2006) was applied

for this category. Since default ODU factor was used, suggested 50% uncertainty from IPCC 2006 Gl. was
applied for emission faor uncertainty.

4.5.1.4 Source-specific QA/QC and verification

Standard QA/QC procedures were applied for this subcategory. Special attention was paid-sectoss
issues (Energy x IPPU), so no emissions are omitted, nor counted twice.

4.5.1.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

No recalculation performed in this submission.

4.5.1.6 Source-specific planned improvements, including tracking of those identified in
the review process

No improvenents are planned in this subcategory.

4.5.2 Paraffin Wax Use (2.D.2)

4.5.2.1 Source category description

This category includes use of products separated from fossil fuels called paraffins, waxes or vaseline. From
chemical point of view they are mixtures of solid péirafted hydrocarbons obtained from crude oils.
Different types are characterised by point of solidification and amount of oil contained.

4.5.2.2 Methodological issues

Activity data reported in official Energy balance of CzSO asemergy use are used for emissio
estimation in this category. Tier 1 methodology from IPCC 2006 Gl. (IPCC 2006) was usgehiis<ii
estimation. Default emission factor 20 kg C/GJ was used, Oxidised During Use (ODU) factor was used
default equal to 0.2. CG@missions in 2022 fronhis category were equal to 9.43 kt £0
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4.5.2.3 Uncertainties and time consistency

Since the activity data used are from official statics, the suggested 5% uncertainty (IPCC 2006) was applied
for this category. Since default ODU factor was used, suggested 50%taintgdrom [PCC 2006 Gl. (IPCC
2006) was applied for emission factor uncertainty.

4.5.2.4 Source-specific QA/QC and verification

Standard QA/QC procedures were applied for this subcategory. Special attention was paid-sectosH
issues (Energy x IPPU), so no emissions are omitted, nor counted twice.

4.5.2.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

No recalculation performed in this submission.

4.5.2.6 Source-specific planned improvements, including tracking of those identified in
the review process

No improvements are planned in this subcategory.

453 Other (2.D.3)

4.5.3.1 Source category description
Solvent Use

This category includes particularly emissions of NMVOC (ozone precursor) from the use of solvents, which
based in IPCC 2006 GI. (IPCC 2006) are not considered to be a source of geatssians.

Road Paving WittAsphalt

This category includes particularly emissions of ozone precursors in¢I2805 time- series. Based on

the IPCC 2006 GI. (IPCC 2006) only NMVOC emission should be reported. Data in reporting for the
UNECE/CLRTAP inventory in NFR are used.dmsissim Road Paving with Asphalt are not considered to

be a source of CG@missions (IPCC 2006).

Urea used as catalyst

IPCC 2006 Gl. (IPCC 2006) incorporate this category as sourceeaii€sibns. However, based on
methodology emissions from this praggshould be included in Energy sector, 1.A.3. Since the emissions
does not arise from fuel combustion, the emissions are covered under IPPU sector.

4.5.3.2 Methodological issues

Solvent Use

The IPCC GI. (IPCC 2006) uses the CORINAIR methodology (EMEP/CORIBiAER, G999) for
processing NMVOC emissions in this category. This manual also gives the following conversions for the
relevant activities, which can be used in conversion of data from the CORINAIR (i.e. SNAP) structure to the
IPCC classification.
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Invertory of NMVOC is elaborated annually for the UNECE/CLRTAP inventory in NFR and is also adopted
for the National GHG inventory.

Solvent Use activity data are based on the following sources of information:
9 statistical information on producers and imports finche Czech Statistical Office,
REZZO data,
annual reports of the Association of Coatings Producers and Association of Industrial Distilleries,
information from the Customs Administration,

= = = =

regular monitoring of economic activities and economic developménttie CR, knowledge
and monitoring of important operations in the sphere of surface treatments, especially in the
area of application of coatings, degreasing and cleaning,

1 regular monitoring of investment activities is performed in the CR for techhiiches
affecting the consumption of solvents and for overall developmental technical trends of all
branches of industry,

1 monitoring of implementation of BAT in the individual technical branches,

9 technical analysis of consumption of solvents in househoNMVOC emissions from
households are entirely fugitive and, according to qualified estimates, contribute approximately
16.5% to total NMVOC emissions.

The activity data for Solvent Use were extracted from the official Energy balance. From the whole amount
of non-energy use of Other oil products were extracted the Oil needed fapiddiuction. Sum of the rest

of Other Oil and nonergy use of White spirit was considered as the best available data for Solvent Use.
This approach was approved with relevarperts from CzSO.

Road Paving With Asphalt
The activity data from last submission were used. Emissions are usetUMInCE/CLRTAP inventories
Urea used as catalyst

The emissions from urea as a catalyst are calculated in COPERT version 5.7. Tierch Appsed. Diesel
consumption for each vehicle category is used as activity data and emission is calculated using Eq. 3.2.2 in
IPCC 2006 GI. (IPCC 2006). The program takes into account country specific H:C and O:C ratio in the fuels
and also different vales of the urea consumption factor according to the vehicle categories (the activity

level is from 2 % to 6 % of diesel consumption by the vehicle). Purity of AdBlue used in the vehicles is
32.5% of urea in 67.5 % of deionized water which is reflectethénfinal amount of C®emissions
(Audiowell 2020). The emission is estimated for 20082 times series. Since year 2006 the urea as a
catalyst was used in buses and heavy duty vehicles and since 2014 in light duty vehicles and passengers
cars.

CQ emissions in 2022 from this category were equal to 22.11 kt CO

4.5.3.3 Uncertainties and time consistency
Solvent Use

Uncertainty of NMVOC emissions is considered to be quite large, based on IPCC 2006 GI. (IPCC 2006) it is
considered as 50%. The uncertaintyaofivity data is considered based on expert judgement as 25%.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2022.
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Road Paving With Asphalt

Sirce no CQ CH or NbO emission were estimated in this category, no uncertainties were considered in
this category.

Urea used as catalyst

Suggested default range for uncertainty was applied for 2.D.3 category, i.e. 5% for activity data and 5% for
emissionfactor uncertainty. However even though the emission are reported under 2.D.3, the range was
applied based on IPCC 2006 GI. Vol. 2 Energy (IPCC 2006), where methodology for emission estimation
from urea used as catalyst is provided.

4.5.3.4 Source-specific QA/QCand verification
Solvent Use

The emission data in this section were taken from the UNECE/CLRTAP inventories in NFR. Annual reports
are available on the method of calculation for the individual years since 1998. Following transfer of the
emission data to tb new CRF Reporter, it was apparent that trends in the emissions did not exhibit any
significant deviations.

Road Paving With Asphalt
No specific QA/QC or verification procedures are applied.
Urea used as catalyst

Standard QA/QC procedures were appliedtfos subcategory. Activity data estimate was discussed with
the expert for transport.

4.5.3.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

Solvent Use

No recalculations performed in this submission.
Road Paving With Asphalt

No recalculations performed in this submission.
Urea used as catalyst

Whole time series 2008022 were recalculated. Previously the default approach, Tier 1, was used to
calculate enission from urea as a catalyst. The activity of urea (urea consumption factor) ddsrzall

vehicle categories. Activity data came from COPERT as amount of consumed fuel and emission was
calculated using simple equation 3.2.2 in IPCC 2006 Gl. (IP€C 200
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Newly Tier 2 Approach is used. The emission of urea as a catalyst is newly calculated in COPERT version
5.7. The program takes into account country specific H:C and O:C ratio in the fuels and also different values
of the urea consumption factor according the vehicle categories. Except the new methodology for
estimation of emission, there was also update in activity data (mainly for the bus transportation) and new
version of Copert program. For detailed explanation of those two changes see chapter &.R&dol

transport.
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Fig.4-8 Impact of the recalculations of urea used as a catalyst.

4.5.3.6 Source-specific planned improvements, including tracking of those identified in
the review process

Solvent Use

No improvements are planned in this category.
Road Paving With Asphalt

No improvements are planned in this category.
Urea wed as catalyst

No improvements are planned in this category.
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4.6 Electronics Industry (CRF 2.E)

Of the categories of sources
classified undr the Electronics
Industry (2.E), only the Integrated
Circuit or Semiconductor (2.E.1)
category is relevant for the Czech
Republic. This category includes
the gases HFZ3, Ck, CGF, Sk
and NE. According to
information  obtained  from
manufactures, SF or other
fluorine compounds are not used
in category 2.E.3 Photovoltaics.
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Fig.4-9 Trend of emissions from 2.E Electronics Industry [kt:&Q] The emission trenc_l for the
category 2.E Electronics Industry,

which also represent the emission trend of subcategory 2.E.1 is depidtégldr from year 1997, when
the use of CFbegan, to 2022. Emissions efj&ses equalled to 53.9& CQ eq. in 2022. Total emissions
of Fgases from 2.E increased in 2022 by 18.47 ktegOcompared to previous yeafab.4-22 lists the
exact amount of C£eg. emissions from category 2.E.

Tab.4-22 Emissions from category 2.E. Electronics Industry in time period 199322

1999 2000 2001 2002 2003 2005 2006
Emissions [kt CQeq.] . 19.31 6.17 19.99

2015 2016
Emissions [kt CQeq.] . . 5.20 6.32

Emissions [ktCQeq]  6.95 6.47 5.35 451 3508 5355 |

Tab. 4-23gives an overview of the emission factors and methodology used for computations of emissions
in category 2.E. Electronics Industry in 2022.

Tab. 4-23 Type of C@emissions factors used for computations of 2022 emissions in category 2.E Electronics Industry

| 2.E.1 Integrated Circuit or Semiconductc HFG23, Ck, GFs, Sk, Nk Default (IPCC 2006) Tier2a |

4.6.1 Integrated Circuit or Semiconductor (CRF 2.E.1)

4.6.1.1 Source category description

This category includes the gasesk(C Ch, Sk, CHE (HFG23) and NEused by semiconductor
manufacturers. These gases are used in the plasma chemical thin layer etchingspfbioe process is
based on the reaction between atomic fluorine and the material of the layer. Atomic fluorine is derived
from the fluorinated gases mentioned above in the presence of capemityced plasma.

In year 2022 gasesk, Chk, Sk, CHE(HFG23) and NEkwere used for semiconductor manufacturing, while

in year 2020 only gaseses3hd NE were used. The change in reported gases is due to the change of
company product portfolio. According to the main manufacturer, the fluctuating trend in emss
linked with the fluctuating consumption of gases for semiconductor manufacturing. The consumption of
gases in the current year depends on the planned capacity of production, type of manufactured products
and types of etching processes.
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4.6.2 Methodological issues

Gases &, Ch, Sk, CHE (HFE23) and NE are reported for category 2.E.1 Integrated Circuit or
Semiconductor. Activity data about consumption afdses are available since 1997.

Emissions from this category are calculated using Tierethodology described in IPCC 2006 Gl., Equation
6.2 without using fractions;and d, which are considered by expert judgement to be negligible and further
using Equation 6.3 for estimation of4pyoduct emissions of GEPCC 2006). Byroduct emissionsf Ck

are reported together with regular @Emissions.

The manufacturers of electrical equipment maintain very -&@ndly policies (involving treatment,

training of staff, certificate etc.). Operational leakages are not measured (legislation dodercet

operators to do so) but can be estimated based on stock change. After a consultation with the main
operator in the country the leakages are virtually rexistent and depend solely on accidents. Leakages
represent less than 100 kg/year in total. Buclow amount of Sks not required to be reported from the

operator into national database "Integrated system of reporting obligationsy’ @ SINR O yé& aeai
2Kt O2 3 ONQIPOR)2 GAYy Yy 2aiN

The emission factors employed are summarize@ab. 4-24. The default emission factors for the gases
HFG23, Ck, GFs, Skand NEwere chosen from IPCC 2006 Gl., Volume 3, Table 6.3 (IPCC 2006).

Tab. 4-24 Emissions factors used for computations of 2022 emissions from 2.E.1 Integrated Circuit or Semiconductor

HFG23 (CHB 0.4 0.07 NA NA
Ch 0.9 NA NA NA
GFs 0.6 0.2 NA NA
Sk 0.2 NA NA NA
NR 0.2 0.09 NA NA

4.6.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see IPCC 2006 Gl., Volume 1, Chapter 3
Uncertainties). Improvement of uncertaingstimation is in progress.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from 1997 (when the use of Bégan) to 2022.

4.6.4 Source -specific QA/QC and verification
The inputinformation and calculations are archived by the sectoral expert and the coordinator of NIS.

Validation was performed by comparing the data obtained directly from manufacturer with data obtained
from Customs Office of the Czech Republic, ISPOP and WMifistre Environment.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.
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4.6.5 Source -specific recalculations, including changes made in response to the review
process and impact on emission trend

NATIONAGHGNVENTORREPORT OF THEECHREPUBLIA 9902022

In this year, no recalculationgere performed in this category. As the compounds £8k, GFs occured
newly, there is no need to recalculate the whole time series.

4.6.6 Source -specific planned improvements, including tracking of those identified in
the review process

Although the currensurvey considered factors ai and di in Tier 2a methodology as negligible, it is planned
to explore this technology further in more detail in future submissions, no later than the introduction of
Fgases in the EU ETS trading. Improvement of uncertaititn&son is in progress

4.7 Product Uses as Substitutes for Ozone Depleting Substances (ODS) (CRF
2.F)

This category describes emissions afaSes from the following categories: 2.F.1 Refrigeration and Air
Conditioning, 2.F.2 Foam Blowing Agents, 2.F.Fkatection, 2.F.4 Aerosols and 2.F.5 Solvents. The base
year of using f§ases in the Czech Republic is 1995. The determination of the base year was based on the
information from possible emission sources and on fact, that the same base year is determined i
neighboring countries with similar composition.

The emissio trend for category

2.F is depicted irFig.4-10. The
m major share of 99% in the range
m of actual emissions for year 2022

3500
|

insignificant compared to

500

0

S 8 _mll corresponds to category 2.F.1.
: ° | | Actual emissions from other
g 3 categories under 2.F are
£
L

category 2.F.1. Actual emissions
of Fgases increased from
86.90kt CQ eq. in 1995 to
3609.06kt CQ eq. in 2022 This
significant leap forwardy orders

of magnitude has been driven
mainly by substantial increase in
the use of HFCs in refrigeration.

Fig. 4-10 Trend of emissions from 2.F Product Uses as Substitutes for C
Depleting Substances and share of specific subcategories [kteQQ]

Detailed information about actual emissions is giveiia.4-25 and in the CRF Tables. The higher level

of emissions during the last years could be explained by growth of large users, such as automotive industry
and manufacturing of stationary a@onditioning. The vast majority ofd¢ases remaifrom production of
refrigerators and air conditioners.

Tab.4-25 Actual emission®f HFCs and PFCs in 192922[kt CQ eq.]

1995 86.90 86.89 0.01
1996 216.17 215.49 0.68
1997 389.62 389.02 0.60
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1998 530.01 529.49 0.52
1999 636.76 635.87 0.89
2000 802.15 800.04 2.11
2001 1001.69 998.32 3.38
2002 1102.27 1098.75 3.52
2003 1218.89 1212.19 6.69
2004 1351.78 1343.12 8.65
2005 1357.33 1347.96 9.37
2006 1610.64 1600.80 9.84
2007 1968.06 1957.64 10.42
2008 2228.87 2217.19 11.68
2009 2244.56 2233.98 10.58
2010 2458.45 2450.62 7.82
2011 2665.40 2659.54 5.86
2012 2769.14 2764.27 4.88
2013 2897.49 2893.55 3.94
2014 3076.25 3073.55 2.70
2015 3326.21 3324.47 1.74
2016 3544.33 3542.93 1.40
2017 3751.21 3749.82 1.39
2018 3816.80 3815.27 1.53
2019 3839.59 3838.46 1.13
2020 3747.82 3747.23 0.59
2021 3737.85 3737.54 0.31
2022 3609.06 3608.90 0.16

Tab.4-26 gives an overview of the emission factors and methodology used for computations of emissions
in category 2.F Product Uses as Substitutes for Ozone Depleting Substances in 202

Tab.4-26 Type of emissions facterused for computations of 202@missions in category 2.F

2.F.1 Refrigeration and Air Conditioning HFCs, PFCs CS and Default (IPCC 200t Tier 2a
2.F.2 Foam Blowing Agents HFCs Default (IPCC 2006) Tier 1la
2.F.3 Fire protection HFCs, PFCs Default (IPCC 2006) Tier 1la
2.F.4 Aerosols HFCs Default (IPCC 2006) Tier 1la
2.F.5 Solvents HFCs Default (IPCC 2006) Tier 1a

Emissions of -Gases (HFCBFCs, SFNE) in the Czech Republic are at relatively low level due to the
absence of large industrial sources. Furthermore all of Hgages in the Czech Republic are imported;
therefore there are no fugitive emissions from manufacturing. Additiontidlre is no production of other
fluorinated gases (CFCs, HCFCs, etc.) that could leadpmdiyct Fgases emissions and there is no
primary aluminium and magnesium industry in the Czech Republic.

Currently, the nationalfas inventory is based on timeethod of actual emissions, according to the IPCC
2006 GI. (IPCC 2006). Data about direct import/export, use and destruction for subcategories under 2.F
are obtained from following sources:

1 ISPOP ("Integrated system of reporting obligations"),

1 The Fgasregister (Questionnaire on production, import, export, feedstock use and destruction
of the substances listed in Annexes | or Il of thgak regulation),

I The database of Crod®mrder movements of goods (Customs data).

Collecting of data and preparatiaf input data for emission estimates is described in more detail in Annex
A3.7.
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In 2022 no significant changes occurred in the collection and treatment policies of discarded refrigeration
appliances. On the other hand, by' January 2020, Regulation 014/517 restricts the use of
fluorinated refrigerants with a GWP greater than or equal to 2 500 with a charge size grater than or equal
to 40 t CQ eq. The regulation is reflected in the first fill emissions of relevagages trought all 2.F
category.

Only two companies in the Czech Republic are dealing with regeneration of HFC coolants. Companies used
privately constructed distilling machinery to process appobHFEL34a contaminated with mineral oil
fractions. The HFC was collected and storedrdugrevious years. Emissions from this process are not
included in the inventory.

Appliances containing HFCs are still being disposed in lower amounts, considering 3@eyeér life cycle
(IPCC 2006 Gl., Volume 3, Chapter 7, Table 7.9.) which depetiuks type of device. According to ISPOP
database and-gas register15.91t of Fgases were disposed in 20@2the Czech Republic.

4.7.1 Refrigeration and Air Conditioning (CRF 2.F.1)

4.7.1.1 Source category description

This category describes emissions efaBSesfrom the following subcategories: 2.F.1.a Commercial
Refrigeration, 2.F.1.b Domestic Refrigeration, 2.F.1.c Industrial Refrigeration, 2.F.1.d Transport
Refrigeration, 2.F.1.e Mobile Air Conditioning and 2.F.1.f Stationary Air Conditioning.

The major shar&3.5%in the
range of actual emissions for
year 222 belongs to the

subcategory 2.F.1,e share
327% bdongs to the
subcategory 2.F.l,a share
21%  belongs to the
subcategory 2.F.1.f, sha@®

belongs to the 2.F.1.c, share
3% belongs to the 2.F.1.d ang 285888
share 0.02% belongs to the
2.F.1.b. Trend of emission
from 2.F.1 is depicted ORig. Fig.4-11 Trend of emissions from 2.F.1 Refrigeration and Air conditioning and s
4-11.  Category 2.F.1 was of specific subcategories [kt CO2 eq.]

identified as &ey categoy in

this submission.
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A large number of blends are being used in refrigeration and air conditioning systems. Many blends contain
HFCs and/or a limited amount of PFCs in various proportions. The main type of blend used in the Czech
Republic for stationary air conditioning/refagation is RI10A, a mixture of HF82 and HFQ25 in a ratio

of 50:50. Blends07C and B07A are used in smaller amounts4®7C is a mixture of HRB2, HF€125

and HF€l34a in a ratio of 23:25:52.-807C is used mainly in stationary air conditioniRg07A is a
mixture of HF€125 and HR@43a in a ratio of 50:50. A consumption of blerd@A has been decreasing
since 2018. The blend contains HEXS, HFE143a and HFC34a gases in a ratio of 44:52:4. The
decreasing consumption is consequence of fiwit manufacturers are preparing for limitation of this
blend according to EU legislative. Blends containing-HE4yf and HFQ234ze have been used in the
Czech Republic since 2016. Emissions from these gases are reported separately in categorjyé.H.3 Ot
(see chaptert.9.2for more information)
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An overview of reported gases under specific subcategory is presenfeabid-27. PFCs have not been
used in the Czech Republic for many years, but emissions from previous use of PFCs still occur.

Tab.4-27 An overview of the Fgases reported under subcategory 2.F.1

Source category Reported Fgases

2.F.1.a Commercial Refrigeration HFG125, HFE143a, HF23, HFE134a, HF@227ea, HF32, HFEL52a,
GeFi4, GFs, GFs

2.F.1.b Domestic Refrigeration HFCl34a

2.F.1.c Industrial Refrigeration HFC32, HFE125, HFE34a, HFa43a

2.F.1.d Transport Refrigeration HFG32, HFE125, HFEl34a, HF&43a

2.F.1.e Mobile Air Conditioning HFCl34a

2.F.1.f Stationary Air Conditioning HFC32, HFE125, HFEL.34a, HFa43a

4.7.1.2 Methodological issues

Emissions from all subcategories under 2.F.1, except subcategory 2.F.1.e, are calculated by the Phoenix
calculation model. Tier 2a methodology was used for emission estimates in all the subcategories under
2.F.1; the emission factorssed for the estimation are in the default ranges proposed by IPCC 2006 GI.
(IPCC 2006).

2.F.1l.a,2.F.1b,2.F1l.c,2.F.1d, 2.F.1.f

Emissions from categories 2.F.1.a, 2.F.1.b, 2.F.1.c, 2.F.1.d, 2.F.1.f are calculated by calculation model
Phoenix, which was introduced for the first time for submission 202015 (Ondrusova, Krtkova 2018).

The calculation model can be divided to fousimparts:input, divider, emission estimates and outpor

input, it is important to update the data on the consumption efd&ses, emission factors and legislative
changes. The divider separates the input activity data inteaqlications, where digion into the sub
applications is based on expert judgement. The emission estimates are fully automatic and calculate the
emissions of refrigerant due to the charging process of new equipment, emissions during lifetime and
emissions at the end of lifetim@he output provides information about total emissions under the-sub
applications and overall emission trends for category 2.F.1.

INPUT

Input of the model consists of three parts, which are manually updatsctivity data, emission factors

and legislatie measures. Data about direct import/export and destruction are obtained from three
different sources. Moreover, AD from these sources are then verified to avoid double counting via possible
duplicities across the data sources. For more information abat# sources and the sorting system please
Annexes, chapter A.3.7.

The data sources cover a trade between the Czech Republic and EU countries and-&socoomtries,
the worldwide market is covered. In the AD sources, the importers/exporters/usersgatds also
voluntarily report amounts of consumeddases below the threshold. For example, igas register 7
importers out of 22 reported information about importeddases although amount of reportedgases
was under the threshold iR022

Addition tothe stock of specific-§as, net consumption in the current year is calculated as import minus
export and destruction. The calculation of an addition to the stock-gdd-takes into account the total
amount of chemical banked in the previous year, newditoins to the stock and subtraction of emissions.

Selection of emission factors should be basedtmnational information provided by manufacturers,
service providers, disposal companies and other organizations. Collecting of such detailed infoisnation
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very difficult under the current state of administration in the Czech Republic andhbesnission factors
are based on the expert judgement atite emission factors are ithe default ranges proposed by IPCC
2006 Gl., Table 7.9 (IPCC 20@&spission factors used for emissions estimates are showahi-28.

Tab.4-28 Parameters used for emgson calculations for category 2.F.1 in calculation model

(k) *) 6 @.d (P)
Initial Operation Recovery Initial Charge
Emissions Emissions Efficiency Remaining
2.F.1.a Commercial Refrigeration 10.50 3.00 13.00 55.00 70.00
2.F.1.b Domestic Refrigeration 13.50 0.50 0.35 55.00 70.00
2.F.1.c Industrial Refrigeration 17.00 3.00 13.00 55.00 70.00
2.F.1.d Transport Refrigeration 8.50 0.50 20.00 55.00 30.00
2.F.1.f Stationary Air Conditioning 13.50 0.50 6.50 55.00 70.00

DIVIDER

Unfortunately, there is a lack of information about the specific use of gas obtained from the above sources
and thusthe calculation model must divide input data into sapplications by a divider. The divider is
shown inTab.4-29. The percentage share of each gas in the relevanagutication is currently based on
sectoral expert judgement, which is supported by the data obtained from Association of refrigeration an

air conditioning.

The calculation model takes into account the phasing out or the phasing dowgasfes depending on

the Montreal Protocol and national and regional regulation schedules, e.g. according to Regulation EU No
517/2014, the Fgas HF@34acannot be longer used in domestic refrigeration since 2015, which means
that the relative share of HFC34a has been considered to be 0% since 2015

Tab.4-29 Distribution of HFCs and PFCs use by applicati@aarsed for emission calculations in 202

HFG125 40% X 15% 5% 40%
HFG143a 60% X 15% 5% 20%
HFG23 100% X X X X
HFCG134a 60% 0% 15% 5% 20%
HFGC227ea 100% X X X X
HFG32 40% X 15% 5% 40%

EMISSION ESTIMATES

Total emissions for individualdas are calculated dse sum of emissions from filling of new equipment

Echarge €Missions duringhe equipment lifetimeBieime and emissions ahe system end of lifdnd of iein
accordance with Equation 7.10 described in IPCC 2006 GlI. (IPCC 2006). Emissions from subcategories under
2.F.1 are calculated using Tier 2athte (emissiorfactor approach) described in IPCC 2006 Gl. (IPCC
2006). The parameters used for emission estimates were established by an expert judgement and Table
7.9 in the input of the calculation model (IPCC 2006). Equations for emission calculatiomecordance

with the equations described ithe IPCC 2006 Gl. (Equation 7.12, Equation 7.13, and Equation 7.14).
Emissions from decommissioning are calculated using Gaussian distribution model with mean at lifetime
expectancy. The model takes into aoat different approach for serviced equipment anéwly filled
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equipment, assuming only half liexpectancy for the serviced equipment, resp. the amount of service
filled gas.

OUTPUT

The output of the model represents an overview efds emissions in stapplications forthe individual
gases from 1995 to the latest year of the national inventory reporting and a total overview of emissions
from category 2.F.1 (except 2.F.1l.@ab. 4-30 depicts emissions of-ases forthe individual sub
applicationan 2022and comparisonvith levels of emissions in 202hd inthe base year.

Tab.4-30 Emissions of HFCs and PFCs from subcategories under 2.F.12g 26ehparison to levels of emissions in 202nd
1995

2.F.1.a Commercial Refrigeration 1168.61 -7.38% 99.98%
2.F.1.b Domestic Refrigeration 0.87 -34.54% 99.98%
2.F.1.c Industrial Refrigeration 334.66 -6.26% 99.99%
2.F.1.d Transport Refrigeration 107.70 -8.49% 99.98%
2.F.1.f Stationary Air Conditioning 764.63 -0.82% 100.00%

In some years notation key NE is used under 2.F.1 for the amount remaining in products at
decommissioning and the emissions from the disposal and recovery ofl3#Cand HF32 gases.
Notation key NE is used in accordance with decision 24/CP.19. Em@s@osnsidered to be insignificant.

The level of emissions is below 0.05% of the national total GHG emissions and the CRF reporter does not
allow report values lower than 1.0E. A number lower than 1.0H is rounded off to 0.00 by the CRF
reporter. Speific subcategories with notation key NE and the related year are shoWhebid-31.

Tab.4-31 Subcategories in which is used notation key NE for gases 8@ and HFG2 with related year

2.F.1.a Commercial Refrigeration HFCG134a 1996
HFG32 1998, 1999
2.F.1.b Domestic Refrigeration HFC134a 1996
2.F.1l.dndustrial Refrigeration HFG32 1998, 1999
HFC134a 1996
2.F.1.d Transport Refrigeration HFG32 1998
HFC134a 1996
2.F.1.f Stationary Air Conditioning HFE32 1998, 1999
HFC134a 1996

2.F.1l.e

Emissions from subcategory 2.F.1.e are calculated separately from other subcategories under category
2.F.1. The main reason for this separation is the different approach to collecting activity data for the
emission estimates. Emissions of HRB3a from filing new equipmentEnage €missions duringhe
equipment lifetimeBireime, and emissions dhe end of life of the syster&nqofiita are calculated separately.

Total emissions are calculated as a sum of emissions from filling new equiggatemissions during
lifetime Biretime and emissions at the end of life of the equipm&ai orite EmMission factors used for emission
estimates for 2.F.1.e are shownTab. 4-32.
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Tab. 4-32 Parameters used for emission calculations for subcategory 2.F.1.e

Initial Operation Recovery Initial Charge
Emissions Emissions Efficiency Remaining

2.F.1.e Mobile air Passenger cars
conditioning 15
Light duty vehicles
13
Heavy duty vehicles
16
Buses
14

0.50 20.00 10.00 30.00

Since 2016, car producers started to use HR®4yf as a substitute for HAB4a in accordance with the

Directive 2006/40/EC and thus also emissionsofMAOo n @ ¥ ¢ SNB O f Odzf I G SRd { Ay
allow creating node fomlternative refrigerant under 2.F.1.e category, emissions of -HEZAyf are

reported under category 2.H.3 Other and then emissions are accounted in national inventory.

Emissions from filling new equipment

Data for emission estimates are obtained from #hetomotive Industry Association. These data contain

G§KS LINRPRdzOGA2Y FAIdzZNB&E& F2NJ 6KS /1 SOK Idzi2aY206A€ S
Inc., Hyundai Motor Czech Ltd. and Toyota Motor Manufacturing Ltd.), bus producers (SOR Libchavy Ltd.,
Iveco Czech Republic Inc. and other) and one truck producer (TATRA TRUCKS Inc.) are currently operating
in the Czech Republic. Approximately 64% of all new passenger cars are produced by a single
manufacturer.

Emissions from filling of new cars are cadted by following steps:

1 Data about total production for each producer are obtained directly from each producer and
checked with data provided by the Automotive Industry Association. For ye&; #2 amount
of cars produced in the CR are listed in thb. 735 bellow.

Tab. 4-33Number of vehicles produced in the Czech Republic in the yea2202

~Yh5! 1!¢h LyO® 693 032
Hyundai Motor Czech Ltd. 322 500
ToyotaMotor Manufacturing Ltd. 202 255

1 The initial charge of HFI34a filled into new equipment is estimated for each car type of each
producer. Therefore the initial charge is not constant through the time series, neither for all
producers. The initial charge varies between 390 g and 865 gnier

1 The percentage share of cars equipped with air conditioning through the time series is based on
data from the main Czech car bazaar and expert judgement. The percentage share of cars
equipped with air conditioning is calculated for each producgasately.

1 In 2016, producers started to use HE@B4yf as a substitute for HAG4a in accordance with the
preparation of Phase 3 of Directive 2006/40/EC.H84xa is filled into cars which are intended for
the nonEU market. The share of cars that waneended for the noREU market was calculated
2y GKS olaira 2F RFEGF FNRY (GKS LINRPRdIdzOSNBRQ &SI N
estimates since 2016.

1 The amount of HRC34a filled into new cars of each type in the given year is calculated as:

Annual irventory submission 211



CHMI NATIONAGHGNVENTORREPORT OF TIEECHREPUBLIA990;2022

Amount of HF€134a. = Production * Average initial charge* Average percentage share of cars
with AC:.
Since 2016, the calculation has also taken into account transition to the use of alternative
refrigerant. The total amount of HF34a filled intonew cars produced in the Czech Republic is
calculated as the sum of the amounts used for each car type by each producer.

1 The emissions are calculated according Equation 7.12 described in IPCC 2006 GIl. The emission
factors are in the default ranges propas& Table 7.9 IPCC 2006 Gl. (IPCC 2006).

Emissions from filling of new buses and trucks are calculated by the following steps:

91 Data about the total production for each producer are obtained from the Automotive Industry
Association.

1 The initial charge dfiFC134a filled into new equipment is considered to be 10 kg per bus and 1.2
kg per truck.

1 The percentage share of new buses and trucks equipped with AC is linearly interpolated from 50%
in 1995 to 100% in 2014; since 2014, it has been assumed that @b ksl trucks are
manufactured with air conditioning. Unfortunately, there is a lack of detailed information from
producers and thus the percentage share is based on expert judgement, which is based on
emission estimates in neighbouring countries and tbeditions in the Czech Republic.

1 The amount of HRC34a filled into new buses and trucks in a given year is calculated separately
as: Amount of HF@34a; = Production * Initial charge: * Percentage share of buses/trucks with
AC:. The total amount offFG134a filled into new buses and trucks produced in the Czech Republic
is calculated as the sum of the amounts used for filling new buses and trucks.

1 Emissions are calculated according Equation 7.12 described in IPCC 2006 Gl. The emission factors
are inthe default ranges proposed in Table 7.9 IPCC 2006 GlI. (IPCC 2006).

Emissions durinthe equipment lifetime

Detailed data about vehicles stock in the Czech Republic are obtained from COPERT (software and
methodology developed by EMISIA S.A.) for 192922. Data from COPERT were provided by the
Transport Research Centre (CDV). Data contain information about the numbers of passenger cars, light
duty vehicles, heavy duty trucks and buses divided by the fuel type, segment and EURO standard as it is
summarked inTab. 4-34.

Tab. 4-34 Information about vehicles fleet of the Czech Republic obtained fro@RERT

Passenger Cars Petrol Mini Conventional
Diesel Small ECE 15/001
LPG Bifuel Medium ECE 15/02
CNG Bifuel Large SUV ECE 15/03
Petrol Hybrid ECE 15/04
Euro 1
Euro 2
Euro 3
Euro 4
Euro 5

Euro 6 20172019
Euro 6 201& 2020
Euro 6 up to 2016
PRE ECE
Light Commercial vehicles  Petrol N2-I Conventional
Diesel N2-11 Euro 1
N2-11 Euro 2
Euro 3
Euro 4
Euro 5
Euro 6 201% 2019
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Euro 6 201& 2020
Euro 6 up to 2016
Euro 6 up to 2017
Heavy duty trucks Petrol Articulated  (divided  accordin¢ Conventional
Diesel weight ) Euro |
Rigid (divided according weight) Euro Il
Euro Il
Euro IV
Euro V
Euro VI
Buses Diesel Coaches articulated > 18t Conventional
Biodiesel Coaches standard <= 18t EEV
CNG Urban biodiesel buses Euro |
Urban busesrticulated > 18t Euro Il
Urban buses midi <= 15t Euro Il
Urban buses standard 183t Euro IV
Urban CNG buses Euro V
Euro VI

Information obtained from COPERT and depicted in the table above is too detailed for the emission
estimates of HF@34a and thus as important input for emission estimates is only taken the type of vehicle
(passenger car, light duty vehicle, heavy duty kraod bus) in adequate euro standard (in the case of
0dzaSa FyR KSI @ge Rdzie (GNuzO1a SdzNE adGlFyRFENR AGQa y:

Operational emissions for cars and light duty vehicles are calculated as follows:

1 Number of cars or light duty vehicles in adequaturo standard is obtained from COPERT
(e.g.1208 979passenger cars (Euro standard 4) were regéstén the Czech Republic in 2022

1 Percentage shares a@frs or light duty vehicles equipment with AC in each Euro standard group
are based on data from@PERT and expert judgement as it is in following table. Since 2017, cars
placed on EU market cannot contain refrigerant HB&a. Therefore it is considered that new
models are equipped with HFT234yf.

Tab.4-35 AC shares and type of refrigerant in Euro standard

Type AC Share Refrigerant
Conventional 10% HFCG134a
ECE 15/0@1 10% HFCG134a
ECE 15/02 10% HFG134a
ECE 15/03 10% HFCG134a
ECE 15/04 10% HFC134a
Euro 1 20% HFCG134a
Euro 2 60% HFCG134a
Euro3 85% HFC134a
Euro 4 95% HFCG134a
Euro 5 95% HFCG134a
Euro 6 201% 2019 95% HFQ1234yf
Euro 6 201&, 2020 95% HFQ1234yf
Euro 6 up to 2016 95% HFCG134a
Euro 6 up to 2017 95% HFQ1234yf
PRE ECE 10% HFCG134a
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1 The number of cars equipped with air conditioning is calculated as total number of cars or light
duty vehicles in euro standard multiplied by appropriate percentage shareTabid-35. Newer
types containing HF@234yf are excluded from calculation.

9 The specific charge for the year is estimated as 0.7 kg per unit for-29@%, 0.65 kg per unit for
2006- 2008 and, since 2009, 0.6 kg per unit. The lower charges r@su# of transformation of
the car fleet.

1 The refrigerant stocks are calculated for cars and light duty vehicles as fal&#$34 stock =
Number of cars or light duty vehicles equipped with air conditioning-{8&&). * charge:.

1 Emissions are taulated according Equation 7.13 described in IPCC 2006 Gl. The emission factors
are in the default ranges proposed in Table 7.9 IPCC 2006 GlI. (IPCC 2006).

Operation emissions for heavy duty trucks and buses are calculated by the following steps:

The nunber of heavy duty trucks and buses for 192922 are obtained from COPERT.
The percentage share of buses equipment with air conditioning is linearlpoiégéed from 10%
in 1995 to 74% in 2022he percentage share of trucks equipped with air conditigns linearly
interpolated from 506 in 1995 to 10% in 2022 There is a lack of detailed information about
percentage shares of heavy duty trucks and buses with air conditioning and thus the percentage
share is based on expert judgement, which is based on the emission estimates of neighbouring
countries and the caditions in the Czech Republic.
1 The specific charge of HEG4a filled into the equipment is estimated as 10 kg per bus an#dL.2

per truck.
1 The refrigerant stocks are calculated separately for buses and trucki&&$34 stock = Number

of buses orrucks with air conditioning* specific charge
1 The emissions are calculated according Equation 7.13 described in IPCC 2006 GIl. The emission
factors are in the default ranges proposed in Table 7.9 IPCC 2006 Gl. (IPCC 2006).

)l
1

Emissions athe system endf life

Emissions at the system end of life are calculated by the following steps:

1 The number of disposed vehicles (passenger cars, light duty vehicles, heavy duty vehicles and
buses) is obtained from the Car Importers Association.

1 The average vehicldetime is estimated as to 15 years for passenger cars, 13 years for light duty
vehicles, 16 years for heavy duty vehicles and 14 years for buses. The estimations are based on
information from the Car Importers Association, the Automotive Industry Adssmciand the
Ministry of Transport.

1 The percentage time series of vehicles with air conditioning are based on data from the main Czech
car bazaar and expert judgement and are the same as for the estimation of operational emissions
(percentage share for pasnger cars and light duty vehicles is simplified in comparing with the
approach used for the estimation of operational emissions mainly due to the fact that data about
disposed vehicles are not sorted to Euro standard).

1 The specific charge of refrigerantthe same as fahe estimation of operational emissiongléase
see paragraphs above)

1 The amount of disposed refrigerant is calculatedBC134a disposed= Number of disposed
vehicles * percentage share of cars with air conditionin@verage iitetime” Charget caverage litetime

1 The emissions are calculated according Equation 7.14 described in IPCC 2006 GIl. The emission
factors are in the default ranges proposed in Table 7.9 IPCC 2006 Gl. (IPCC 2006).

Tab.4-36 gives the emissions ofgases from mobile air conditioning units in 2G#hd compason with
emission levels in 2024nd inthe base year for HFC34a.
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Tab.4-36 Emissions of HFCs and PFCs from 2.F.12822¢ comparison to emission levels in 2@2nd 1995

| 2.F.1.e Mobile air conditioning 1196.28 -0.70% 92.76% |

4.7.2 Foam Blowing Agents (CRF 2.F.2)

This category includes only emissions from subcategory 2.F.2.a Closed cells. Emissions from following gases
are occurring from this category in the Czech Republic:138@& (from stocks, from disposal), HEZ7ea

(from stocks), HFZ45fa (from stocks).-Gases were used in the Czech Republic only for producing hard
foam. Solely HFCA3a was used regularly for foam blowing. FR2Cea and HFE245fa were used
occasionally in previous years for testing purposes. Due to high costs, HFCs are being replaced by oth
hydrocarbons. Total emissions from 2.F.2 amounte@ .28 kt CQ eq. in 2022 Use of HFC for foam

blowing was not reported in 2022

Increased amount of emissions from category 2.F.2 in 2016, 2017 and 2018 was driven by emissions from
disposal ofHFC134a. Default product lifetime is 20 years which means that emissions from disposal
started to be accounted in inventory since 2015. In 1995, small amount e1B#&Cwvas used in category

2.F.2 and thus emissions from disposal in 2015 were not sdiséi The amount of HFT34a used in

1996 was approximately 77 times higher than in 1995 and thus emissions from disposal in 2016 are higher
comparing to 2015. A similar situation can be observed for emissions from disposal for year 2017 and 2018.

4.7.2.1 Methodological issues

Emissions from this category are calculated by default methodology and EF described in IPCC 2006 Gl.,
Equation 7.7 for foam blowing (IPCC 2006).

4.7.3 Fire Protection (CRF 2.F.3)

Emissions from following gases are occurring in category 2.E.prBtection: HFQ27ea, HFQ36fa, GRs
(only from stocks and disposal). Total emissions from 2.F.3 amoun@d4akt CQ eq. in 2022

4.7.3.1 Methodological issues

Emissions from this category are calculated on the basis of IPCC 2006 GI., Equation 7.17 (IPCC 2006).
Calculations are based on data concerning production of new equipment and servicing the old equipment.

It was revealed in consultations with servicing @amies that firstfill leakages are very low and remain

below 2 % of the total emissions. Operational leakages are virtualheristent and depend solely upon
activation of fire alarms.

In the equipment servicing process, the original halons are suoké@nd usually reised again. The
halons are recycled either with simple filtration or distillation.-t&e of original media without any
treatment may also occur. Old types of halons (prohibited in the years before 2000) can no longer be
manufactured busome of the mixtures can be reused after regeneration. A major part of new equipment
employs HFQ27ea, while some installations are filled with HE3Bfa. Due to reuse of regenerated old
halon mixtures, HFCs are being introduced rather slowly.
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4.7.4 Aerosols (Propellants) (CRF 2.F.4)

This category include emission estimates from metered dose inhalers used in medical applications
(2.F.4.a), and from generplrpose aerosols (2.F.4.b). Total eruas from 2.F.4 amounted to
2.63kt CQ eq. in 2022

Metered doseinhalers (MDIs) containing-dgases first appeared on the Czech market in 1995. In these
MDIs, HF&34a was used as a propellant. One year later, MDIs with22F€a started to be sold as well.
The number of sold MDIs containing HEZZla has been increasimgth minor fluctuations since 1995.
The number of sold MDIs containing HEXZZea reached its peak in 1999 and since then it has been
gradually decreasing. Currently, aproximatelly 90% of the sold MDIs contaih34&C

HFG134a was used igeneralpurpose aerosols from 1996 to 2015 and thus emissions from 2.F.4.b are
not occurring in 202. Fgases were replaced by cheaper propellants, specifically dimethyl ether and other
hydrocarbons (butane, isobutane and propane).

4.7.4.1 Methodological issues

Enissions from this category are based on IPCC 2006 Gl., Equation 7.6; EF equals to 50% (default) (IPCC
2006).

Information aboutMDIs supply between 1992022is obtained from the State Institute for Drug Control.
Amount of propellant is estimated separately for each product. The share of propellant in products varies
between 88% and 99%.

Data about consumption of HFG4a in generapurpose aerosols were ohitzed from ISPOP, thedas
register, Database of Crebsrder movements of goods (for more details see chapter 4.7.1), and
guestionnaire survey provided by sectoral expert.

4.7.5 Solvents (NorAerosol) (CRF 2.F.5)

Emissions from the use of HR@5fa arenot occurring in 2022n category 2.F.5; emissions of other gases
such as HRC34a, HF@52a are not occurring from 2014 and 2007 specificBityissions from 2.F.&re
not occurring in 2022

4.7.5.1 Methodological issues
Emissions from this category are based on IP@® &l., equation 7.5; EF equals to 50% (default) (IPCC
2006).

4.7.6 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see IPCC 2006 Gl., Volume 1, Chapter 3
Uncertainties). The uncertainties for the activity datre at level 37% and 23% for the emission factors.
Improvement of uncertainty estimation is in progress.

Time series consistency is ensured as the above mentioned methodologies for all categories under 2.F. are
employed identically across the whole reting period.
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4.7.7 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral experts and the coordinator of NIS.

QA/QC and verification are provided for the activity data, emission factors and emission estimates

1 The activity data for all the subcategories under 2.F, except subcategory 2.F.1.e, are obtained from
ISPOP, the-§as register and the Database of Crbssder movements of goods. Verification of
the activity data is conducted by comparisortlod data received from the mentioned sources to
ensure that no double counting occurs. Verification of the activity data for subcategory 2.F.1.e is
ensured by comparison ¢iie data obtained from COPERT, the Automotive Industry Association
and the Car Importers Assiation. Estimated inputs of HAG4a used in mobile air conditioning
are compared with the data obtained from the latest NIRs for neighbouring countries with similar
transportation status. All inputs for emission estimates are checked by external QAAQC st
members.

1 Selection of the emission factors for emission estimates is currently based on expert judgement.
All the emission factors are default or in the default ranges proposed by IPPC 2006 GI. For category
2.F.1, the emission factors are verifieddmmparison withthe emission factors for neighbouring
countries and for countries with a similar climate and status of refrigeration and air conditioning
use.

Quiality control was performed by completion of the QA/QC form in Annex 5 by a responsible compile
(autocontrol) and then by QA/QC staff members.
4.7.8 Source-specific recalculations, including changes made in response to the review

process and impact on emission trend

Recalculation in subcategory 2.F.1.e

Subcategory 2.F.1.e Mobile Air Conditioning veaslculated due to new source providing more accurate

activity data for calculating HFG34a emissions from the first fill. For previous submissions information
F62dzi LINRPRdAzOGA2Yy 2F OSNIFAY OFNJ GeLlSa olFan2o00l A\
information from Hyundai was obtained as wdlhe initial charge of HF34a filled into new equipment

is now estimated for each car type of each producer and not only for each car producer.

Following changes in data from COPERT, activity data fotatalg HF€134a emissions from stocks were
updated as well. Furthermore, the calculation of the number of vehicles containingl B#eCwas
modified. Newer car types containing HE@B4yf were excluded from the calculation (S .4-35). The
activity data for operation emission estimates are obtained from the COPERT since 2017 submission.

Also there were changes in emissions from disposal for years20A® due to chnges in activity data
for category 2.F.1.e Mobile Air Conditioning.

Recalculation in subcategory 2.F.1.b

Correction of product life implied emission factor was conducted due to review process findings in
subsector 2.F1.b Domestic refrigeration.
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Change from AR 4 submission in year 2022 to AR 5 in year 2023 is also included in the recalculations
depicted bellow.
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Fig.4-12 Impact of the recalculations in category 2.F

As can be seen froffig.4-12 and inTab.4-37, the impact of the all conducted recalculationstbe total
emissions for category 2.F is relatively low in average level between 6.5t0 9.1 % .

Tab.4-37 Impact of the recalculations in category 2.F

Fgas emissions  Unit 199% 199% 199¢ 2001‘ 200% 200z

?gg;niss‘ion [ké(f]Q 95.5€ 237.5¢ 42527 57751 69251 869.6C 1084.2¢ 1190.9¢ 1313.5( 1 439.7¢
ggggwission [ké(i]g 86.8¢ 21611 389.5. 529.8¢ 6365t 801.8¢ 1001.3: 1101.8( 1218.17 1336.L
Difference [%] 909% -9.02% -8.41% 825% -8.08% -7.79% -7.65% -7.49%  -7.26% -7.20%

Fgas emissions

?gg;“'ss'on [";qC]Q 1459.3¢ 171527 2096.2¢ 2379.5¢ 2393.4¢ 2616.2° 2838.2¢ 29493 3088.0¢ 3 278.9¢
gg;;n'ss'on [";qC]Q 1356.3( 1596.17 1953.7( 2214.3: 2231.7: 24459 2653.2; 2756.6¢ 28845 3062.7¢
Difference [%] 7.06% -6.94% -6.80% -6.94% -6.76% -6.51% -6.52% -6.53% -6.59% -6.59%

Fgas emissions

Submission MCQ 5 eis6. 37853 4018.7: 4078.3¢ 4113.23 4020.28
2022 eq]
Submission (KCQ 3 3114; 35207: 3743.4( 3794.8. 3824.48 3734.87
2023 eq.]
Difference [%] 6.63% -6.75% -6.85%  -6.95%  -7.02% -7.10%

No newrecalculation las been made in submission 2024
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4.7.9 Source-specific planned improvements, including tracking of those identified in the
review process

In future submission it is planned to investigate the emission factors used under category 2.F.1. Now,
emisson factors are based on sectoral expert judgement, the opinions of a sectoral expert from another
European country and Table 7.9, IPCC 2006 Gl., Volume 3. It is planned to investigate the country specific
conditions and properly document the reasons for ahoice, which will lead to improvement in the
transparency of our reporting.

4.8 Other Product Manufacture and Use (CRF 2.G)

This category describes GHG
emissions from the following

categories: 2.G.1  Electrical
Equipment, 2.G.2 $Rnd PFCs

from Other Product Use, 2.G.3
N.O from Product Uses and

Category and 2.G.4 Other. Under
the 2.G category are reported SF
and NO emissions.

200 300

Emissions [kt COs eq.]

100

The emission trend for category
2.G is depicted irfrig.4-13. The
major share of 78% of GHG
Fig.4-13 Trend of emissions from 2.G Other Product Manufacture and Use ~ €Missions for year 2022 belongs
share of specific subcategories [kt €€2y.] to category 2.G.3, the share 21%

belongs to category 2.G.1 and
the share 2% belongs to category 2.G.2. Total GHG emissiong f®wmere higher by 0.50 kt €€x. in
2022 compared to the previous year

Tab.4-38lists the exact amount of G@missions from the individual subcategories in 2.G. Other Product
Manufacture and Use for the 1990 to 2022 period.

Tab.4-38 CQ eq. emissions in individual subcategories in 2.G Other Product Manufacture and Use category in 2029

1990 86.68 0.14 183.38 NO
1991 86.52 0.14 183.38 NO
1992 87.84 0.19 183.38 NO
1993 89.06 0.16 183.38 NO
1994 90.17 0.19 183.38 NO
1995 91.19 0.21 183.38 NO
1996 91.76 9.56 183.38 NO
1997 90.83 8.23 183.38 NO
1998 89.37 8.52 183.38 NO
1999 84.27 6.35 183.38 NO
2000 82.55 20.34 183.38 NO
2001 82.94 3.82 183.38 NO
2002 89.39 27.95 183.38 NO
2003 94.40 51.61 183.38 NO
2004 93.14 29.00 183.38 1.95
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2005 87.05 16.89 183.38 10.18
2006 87.18 12.13 183.38 8.23
2007 86.54 9.66 183.38 NO
2008 83.39 7.07 198.75 NO
2009 85.53 5.56 198.75 NO
2010 79.20 4.48 198.75 NO
2011 84.55 4.49 198.75 NO
2012 88.96 4.46 198.75 NO
2013 78.84 4.42 198.75 NO
2014 76.56 4.39 198.75 NO
2015 73.27 4.59 198.75 NO
2016 7257 454 198.75 NO
2017 68.52 4.53 198.75 NO
2018 65.28 4.42 198.75 NO
2019 63.07 4.46 198.75 NO
2020 60.60 4.43 198.75 NO
2021 58.43 4.40 198.75 NO
2022 58.91 4.41 198.75 NO

Tab. 4-39gives an overview of the emission factors and methodology used for computations of emissions
in category 2.G for year 2022.

Tab. 4-39 Type of enissions factors used for computations of 2022 emissions in category 2.G Other Product Manufacture and
Use

2.G.1 Electrical Equipment Sk Default (IPCC 2006 T1
2.G.2 Sfand PFCs from Other Product Use Sk Default (IPCC 2006 D
2.G.3 NO from Product Uses N2O Default (IPCC 2006 D

4.8.1 Electrical Equipment (2.G.1)

4.8.1.1 Source category description

This subcategory is divided into Medium Voltage (MV) Electrical equipment (< 52 kV) and High Voltage
(HV) ElectricaEquipment (> 52 kV) containingsSFhe division into the two groups was based on data

from two large and one smaller facility for energy transmission and distribution. According to the data
almost 98.4% of the electrical equipment in this country islattied to HV Electrical Equipment and 1.6%

to MV Electrical equipment.

Data about consumption of & electrical equipment are obtained from ISPOP, thga§ register and

Database of Crogsorder movements of goods (for more details see chagtérl). Skfor use in electrical
equipment is mainly imported as part of the equipment, which is filled below operational amount. First
servicingcould bet Sy O2yAARSNBR Fa aFANRG FAEGE & . dzA 1 AYLR
of operational stockn-trade.

4.8.1.2 Methodological issues

Emissions from this category are calculated in line with IPCC 2006 Gl., specifically Equation 8.1, which is
called the Tier 1 method. Emissions for MV Electrical equipment and HV Electrical Equipment were
estimated separately using default emission factors (Table 8.2, IPCC 2006 Gl., Volume 3 for MV Switchgear
and Table 8.3, IPCC 2006 Gl., Volume 3 for HV Switchleai.RF reporter does not allow separation of
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the subcategory 2.G.1 Electrical equipment into two groups. Emissionseofro®F MV Electrical
equipment and HV Electrical Equipment are reported collectively.

Operational leakage is not measured (legislatioes not force operators to do so) but operators usually
distinguish between amount of Skised for servicing or filling to new equipment. According to
consultations with the main operator in the country, the leakage is virtuallyaastent and depends
solely on accidents; leakage usually remains below 100 kg p.a. in total. Such a low amogidbe$ 8bt
even require the operator to report sksage in ISPOP.

Sk for use in electrical equipment is mainly imported as the part of the equipment whiidled below
GKS 2LISNIGAZ2YIFE Y2dzydid CANRG aSNBAOAYy3d Aa (GKSy

for the purpose of operational stoek-trade. In the year 2021, there is no news 8fFed into the new
equipment thus zero emissigrfrom manufacturing are occurring for the year 2022.

4.8.1.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see IPCC 2006 Gl., Volume 1, Chapter 3
Uncertainties). Improvement of uncertainty estimation is in pess.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2022.

4.8.1.4 Source-specific QA/QC and verification
The input information and calculations arechived by the sectoral expert and the coordinator of NIS.

Verification of the activity data for subcategory 2.G.1 is performed by comparistire afata obtained
from ISPOP, from thedras register and from Database of Crbssder movements of goods.

Thequality control was held by fulfilling the QA/QC form presented in Annex 5.

4.8.1.5 Source-specific recalculations, including changes made in response to the
review process and impact on emission trend

In this year, no recalculations were performed in this catgg

4.8.1.6 Source-specific planned improvements, including tracking of those identified in
the review process

In further submissions it is planned to contact other facilities for energy transmission and distribution to
verify the current division of activity ¢ into MV and HV electrical equipment or update this division to
more accurate version.

48.2 Sk and PFCs from Other Product Use (CRF 2.G.2)

4.8.2.1 Source category description

This category includes emission estimates from dogjdeed soungbroof window (2.G.2.cand from
accelerators use (2.G.2.b).

Sk was used for manufacturing sowmaoof windows in the Czech Republic during 1§2®09. The use
of Sk for soundproof windows manufacturing reached a maximum during 2@R04, with the highest
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consumption in 203. Higher consumption of S#uring these years led to an increase in emissions from
manufacturing. Then $Btarted to be replaced by nitrogen and argon. The lifetime of windows filled with
Skis assumed to be 25 years, which means that emissions aveonourring only from stocks.

The survey of other uses ofeSFas undertaken for submission 20¢2016. Category 2.G.2.b Accelerators

has been added to the submission. In the Czech Republic, accelerators are used in radiotherapy centres
and one accelerar containing SFA & dzA SR Ay | NX&SIFNOK AyadadgadadzisS o
total number of accelerators used for radiotherapy treatment is obtained from the Institute of Health
Information and Statistics of the Czech Republic. Since the insfitu KI Ry Qi LINR GARSR H M
2021 submission preparation, same number of accelerators as in 2018 was used. For the current
submission, the data was in time and the value for 2019 was updated from 51 to 54 accelerators. In 2022,
there were 56 acelerators in use.

The main shoe producers were contacted to obtain information about the amountcofisel in the
production of shoe soles. According the data;,iSRot used by shoe manufacturers in the Czech Republic.

4.8.2.2 Methodological issues
Sk emissbns from soundproof windows

Emissions from this category (Sodmaof glazing) are calculated in line with IPCC 2006 Gl., specifically
Equation 8.20, 8.21 and 8.22 (IPCC 2006).

Sk emissions from accelerators

Total SFemissions reported in 2.G.2.b Accelerators are calculated as the sum of emissions from medical
accelerators and the Tandetron research accelerator. Data about the total number of accelerators used
in radiotherapy treatment have been obtained from thetlhge of Health Information and Statistics of

the Czech Republic since 1990. Unfortunately, the data do not differentiate accelerators ysifmy&®id
underestimation of emissions, we used a conservative estimate and assume that every medicaltaccelera
uses S§ Emissions are calculated according to Tier 1 methodology, Equation 8.18 with default charge
factor 0.5 kg and emission factor 2 kg/kg @FCC 2006).

Tandetron is a research particle accelerator. Detailed information abguigsFobtained d@ectly from the
research institute. According to the research institute, leakages«i&ie negligible during the 12 years
of operation. During the year, SEan leak into the atmosphere only during regular checks of the
installation and this leak is tiiated at 6.17 g Skper year.

4.8.2.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see IPCC 2006 Gl., Volume 1, Chapter 3
Uncertainties). Improvement of uncertainty estimation is in progress.

Time series comstency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2022.

4.8.2.4 Source-specific QA/QC and verification

The input information and calculations are archived by the sectqaért and the coordinator of NIS. The
quality control was held by fulfilling the QA/QC form presented in Annex 5.
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4.8.2.5 Source-specific recalculations, including changes made in response to the
review process

In this year, no recalculations were performed imstbategory.

4.8.2.6 Source-specific planned improvements, including those in response to the
review process

The survey of other uses ofsS#lIl continue. For future submissions, it is planned to investigate the use of
Sk in accelerators in more detail. Unfartately, due to the current state of data confidentiality in the
military sector, it is assumed that data about the consumption afirskilitary applications will not be
provided to the sectoral expert for emission estimates but effort will be exertédarsurvey.

4.8.3 N;O from Product Uses (CRF 2.G.3)

4.8.3.1 Source category description

This category (2.G.3) includ®sO emissions from the use of this substance in the food industry (aerosol
cans) and in health care (anaesthesia).

4.8.3.2 Methodological issues

The calculation of emissions from this category, are based on IPCC 2006 Gl., Volume 3, Chapter 8, Equation
8.24 (IPCC 2006). These not very significant emissions corresponding to N.Zbowere derived from
production in the Czech Republic (0.6N¢O) and from import ofN;O (0.15 ktN.O), see (Markvart and
Bernauer, 20162013 and Bernauer and Markvart 2012016).

So far, in the Czech Republic, no relevant data have been available to distinguish biagsed in
anaesthesia and for aerosol cansefidfore, the existing split (80% for anaesthesia) was based only on a
rough estimate.

Data from Customs Office were obtained as an attempt to improve emission estimates from this category.
Customs data contain detailed information about imported/exportaghount of oxides of nitrogen
to/from the Czech Republic by a single importer/exporter for a year 2016 and summary data about
import/export for 1993- 2016. Customs code is related to oxides of nitrogen not opy. NAccording to

the data, oxides of nitragn were imported to the Czech Republic by 26 importers (mainly by companies
trading with industrial gases not by end consumer) and exported by 15 companies in 2016. Export of oxides
of nitrogen is multiple times higher than import every year. Total stdektoogen oxides in 2016 for 1993

- 2016 time series is calculated 420 kt of oxides of nitrogen. It was concluded that customs data are not
suitable for emission estimates of® in category 2.G.3. Firstly, customs data are related to import/export

of oxides of nitrogen not only J0. Secondly, oxides of nitrogen are imported by companies trading with
industrial gases. These companies sell their products to the end users and thus information about possible
use is missing. And at the end, the amount gb@xed oxides of nitrogen is every year higher than the
amount of imported oxides of nitrogen and thus total stock is calculated in negative values.

4.8.3.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (se€ IB@M6 Gl., Volume 1, Chapter 3
Uncertainties). Improvement of uncertainty estimation is in progress.
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Uncertainties for activity data in this category at the level of 50% were estimated. No uncertainty was
determined for the emission factor since we assuhtkat all the gas is emitted (the emission factor is
equal 1 t/t NO). Overall uncertainty data are given in Chapter 1.7.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting periodrbm the base year 1990 to 2022.

4.8.3.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.8.3.5 Source-specific recalculations, including changes made in response to the
review process

In this year, no recalculations were performed in this category.

4.8.3.6 Source-specific planned improvements, including those in response to the
review process

No improvemenis planned in this category.

4.8.4  Other (CRF 2.G.4)

4.8.4.1 Source category description

This category includes estimated emissions from the experimental use wh@& laboratory conditions.
The experiment started in 2004 and lasted two years, which means thas&ms occurred only in 2004
2006.

4.8.4.2 Methodological issues

The amount of Skused in the experiments is investigated every year in data obtained from ISPOP, the F
gas register and from the Customs Administration of the Czech Republic. In the data sethrésstitutes

are selected and, if the data contains information about an imported amountspfifFesearch institutes

are contacted for more detailed information.

4.8.4.3 Uncertainties and time -series consistency

The uncertainty estimates were based on esxtpeidgment (see IPCC 2006 Gl., Volume 1, Chapter 3
Uncertainties). Improvement of uncertainty estimation is in progress.

4.8.4.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordif&tts.o

The quality control was held by fulfilling the QA/QC form presented in Annex 5.
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4.8.4.5 Source-specific recalculations, including changes made in response to the
review process

In this year, no recalculations were performed in this category.

4.8.4.6 Source-specific planned improvements, including those in response to the
review process

No improvements are currently planned in this category in next submission

4.9 Other (CRF 2.H)

This category describes GHG emissions from the subcategories 2.H.1 Pulp and paper pradd@iéi.3
Other. Total GHG emissions from 2.H were 0.71 kteQQOn 2022.

4.9.1 Pulp and paper (CRF 2.H.1)

In this category, C&missions from Paper and Pulp industry which do not fall into specific categories (e.g.
use of soda ash and urea under catego.2.d) are reported here. The activity data are taken from the
EU ETS. One of the paper mills produces its own G&i@Ca high degree of purity. During this process,
CQ is reabsorbed. This process was classified as category 2.A.4.d before but itkerasothof the
inventory after revision (for more information, see chapter 4.2.4.2).

Emissions reported in this category come from application of liquid CiQuid C@is used for pH
adjustment in the delignification process. There is only one company which uses the technology in the
Czech Republic. After the process, used liquigi€sent to the cleaning zone and then to the combustion
boiler afterward. The data consefrom the EU ETS for the period 2§2022. Values for years 20@®10

were obtained directly from the company. Material flow data provided by the company was used to
correlate the figures from 1996, when the technology was implemented, to 2006. Sinceonaly
manufacturer reports C£emissions from kraft processes, |IEF is reported as C (confidentiaBmSions

from 2.H.1 amounted to 0.53 kt in 2022.

4.9.2  Other (CRF 2.H.3)

In category 2.H.3 Other are allocated emissions of -HElyf and HFQ234ze, whichare used as
refrigerants, mainly in air conditioning systems. Since CRF Reporter does not allow creating node for
alternative refrigerants under 2.F.1.e subcategory, emissions of12B@yf and HFQ234ze are reported

under category 2.H.3 Other. GWP of bhafases is considered to be one (IPCC 2014).

HFQ1234yf and HFQ@234ze were implemented into calculation model Phoenix which calculates
emissions from 2.F.1.a, 2.F.1.b, 2.F.1.c, 2.F.1.d and 2.F.1.f. For more details, please sed .lhpter
Emissions of HFD234yf and HFQ234ze estimated in Phoenix were 0.01 kb €Qin 2022.

The main field, where HF®234yf is used, are mobile air conditioning gyss. A calculation process of
these emissions estimates is the same as for-H¥a in category 2.F.1.e. Estimated emissions of-HFO
1234yf from mobile air conditioning were 0.163 ktA&Q in 2022.
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5 Agriculture (CRF Sector 3)

5.1 Overview of sector

Agricultural land covers 45% and arable land 81%e area of the country (CzSO 2)2Czech agriculture

is affected by the communist history of the country, when small farmers were almost eliminated by the
collectivization process after World War Il. Unfortunately, the period with cooperative owipanstinout

any small family farms lasted far too long and only very few original farmers started managing their farms
again in the 1990s. At present, 74% of farms are smaller than 50 ha and occupy only 7.5% of agricultural
land.

The Czech Republic is sited in the cool climate zone (the long term annual average temperature $£8.3
for the period 19912020, www.chmi.cz). The level of livestock breeding, manure management and
agricultural land management is comparable to that in the developed Western European countries.

The year 202 was the temperaturewarmer year in the Czech Raplic, with an average annual air
temperature 0f9.2c / ¥ ¢ K AQzKaba&dth@ norm@l 19912020.The average annual precipitation
was 634 mm, which was 93 % of long term normal (684 mm).

The total harvested area of cereals in the Czech Republi©% Bigher than in the previous year, with
wheat, barley, and maize accounting for the largest share. In the long term, the total area of cereals has
not changed much. The harvested area of cereals in the Czech Republic was higher than the average of the
last five years, by 8.9%. The harvested area of oilseeds in the Czech Republic in 2022/23 repeatedly
decreased by 1.2% and accounts for 17.6% of the total arable area. Traditionally, oilseed rape has had the
highest share of the harvested area of oilseatshie Czech Republic. The harvested area of sugar beet
and potatoes decreased yean-year. Total fruit production in 2022 was 7.5% higher compared to the
fruit harvest in 2021. Cattle numbers in 2022 increased-geayear, mainly for BTPM cows. Pig, hand

fattening chicken numbers were down yeam-year. In 2022, the pig sector was affected by high input
costs and environmental constraints. In addition, other factors played a md¢ably the African Swine

Fever (ASF) outbreak in Central Europe. @leas an increase in mineral fertiliser consumption of 2.51%
compared to 2021. This was an increase to 106.8 kg DM/ha in 2022. Total net nutrient input from manure
and organic fertilisers decreased by 1.88% to 67.9 kg/ha. Total calcium fertiliser corsumpteased by

5.97% to 337 thousand t in 2022 compared to 2021.

Under the Czech national conditions, agricultural greenhouse gas emissions consist mainly of emissions
from enteric fermentation (CHemissions), manure management (CGithd NO emissions), gricultural

soils (NO emissions), urea application and liming {€@issions). The other IPCC subcategagiese

Odzf GADIFGA2YYT LINBAONAROSR o0dz2NYyAy3a 2F al Ol gdbindcas FA
occur in the Czech Republic.

Methane emissions are derived from animal breeding. These emissions originate primarily from enteric
fermentation (digestive processes), which is mostly manifested for ungulate animals (mostly cattle in the
Czech Republic). Another part of methane emissiondeisved from manure management, where
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methane is formed under anaerobic conditions with simultaneous formation of ammonia, which, however,
is not monitored in the framework of greenhouse gas inventdries

Nitrous oxide emissions are formed mainly by fitation and denitrification processes in manure and
soils. The anthropogenic contribution that is determined in the national inventory of greenhouse gases is
caused by nitrogenous substances derived from inorganic fertilizers with nitrogen content, nfeorare
animal breeding, sewage sludge application to soils, nitrogen contained in parts of agricultural crops that
are returned to soils and nitrogen mineralized in soils. In addition, emissions are also being produced from
storage facilities and managemeoit manure as a fertilizer and indirect emissions are being derived from
atmospheric deposition and nitrogenous substances leached into water courses and reservoirs.

Carbon dioxide emissions are derived from +wganic fertilization use on agriculturabits based on
industrially produced urea and limestone and dolomite applied to soils.

A comprehensive revision of the estimation procedures in categor@svas prepared foiSubmission

2024. In connection with the gradual transition of the methodologyathigher level of estimation (Tier 2),
emission factors andolatilized and leaching nitrogen fractiomcluded in the estimation of emissions

were updated. Changes are presentedefevant ChapterEnission factors and fractions were updated
accordingto IPCC 2019. These changes allow consideration of a wider range of manure storage
technologies when relevant data is available. The methodology also allows considering the specific climatic
characteristics of the regions in the Czech Republic in the asgwnce the new activity data on regional
nitrogen consumption become available.

In addition, some corrections were made due to technical errors identified during the QA/QC process and
the review procesverall, the implemented improvemen#nd updates of the calculation resulted in an
average 4% increase in emissions from the segtigr.5-1) in comparison with previous Submission 2023

A detailed description of each category follows below.

All the abovementioned changes and improvements were consulted with a team of expad3d(D Y f N NX
Wollnerou ) from the Crop Research Institute (CRI), which has been involved in the NIS team of the Czech
Republic since 2019. The CRI experts are responsible for the implementation of Council Directive
91/676/EEC of 12 December 1991 conceriiiregprotection of waters against pollution caused by nitrates

from agricultural sources and for EUROSTAT / OECD statistics of nutrient budgets from the agricultural
sector. Since 2022, the cooperating CRI experts are members of the Discussion GrougiemsNut
Statistics in the framework of Eurostat.

We have also collaborated withNJX» a l NI AY 5SRAYIlI FNBY G(G(KS wSaS| NOK
(RIAE) who prepares the reports on pollutant emissions from agriculture for CHMI. Thanks to this
coopeation, a unified database of input data in the agricultural sector was prepared for nitrogen emission
estimates and their budgdBeranova et al. 2022b).

5.1.1 Key categories

There are six categories of sources evaluated by the analyses descriP&Lir2006 Wkdelinesas the key
categories in the agricultural sector. The sources overview, including their contribution to the aggregate
emissions, is given ifab.5-1.

1 The reporting of ammonia emissions is coordinated and managed by CHMI under the supervision of the Ministry of the
Environment. For the national estimation of ammonia emissions from manure management, the Tier 2 appseachccording

to the section 3.B Manure management EMEP/EEA in Emission Inventory Guidebook (EILAAR@monia emissions from
synthetic fertilizers application are estimated according to the the Tier 2 approach described in the section idrcgmn

and agricultural soils EMEP/EEA in Emission Inventory Guidebook (EE28)20
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Tab.5-1 Overview of significant source categories in agriculture (Submission 2024), assessed with and without considering
LULUCF

eqo A A A A7 AP A2 % O % O

3.A Enteric Fermentation CH, LA, TA LA Yes Yes Yes Yes 3.06 3.14
3.D.1 Direct MO Emissions From N,O LA, TA LA TA Yes Yes Yes Yes 2.36 2.43
Managed Soils

3.D.2 Indirect NO Emissions N2O LA LA Yes Yes Yes Yes 0.66 0.68
From Managed Soils

3.B ManureManagement N.O LA, TA Yes Yes 0.32 0.33
3.B Manure Management CH TA TA Yes Yes Yes Yes 0.31 0.32
3.G Liming CQ TA TA Yes Yes Yes Yes 0.13 0.13

KC: key category
Lincluding LULUCF
2 excluding LULUCF

5.1.2 Quantitative overview

Agriculture is the thirdargest emissions producing sector in the Czech Republic. &) 292ontribution
represented7% to the total GHG emissions excl. LULUCF and excl. indirect emi$signsqualled to
8407 kt CQ eq.; 4% of sectoral emissions came from enteric ferméinta 43% from managed
agricultural soils, an®% from manure management. Carbon dioxide emissions from liming and urea
application on managed soils contributed by 4% to the total agricultural emissions 2n P02 share of
emission categories in the tdtamissions was relatively stableyear2 000 and changed gradually since
2001, when the anaerobic digesters were incorporated into estimating nitrous emissions. While the share
of emissions from manure management decreased, the share of emissions femraged soils slowly
increasedThe total emissions from agriculture decreased by about 50% during the perioeR0220A
guantitative overview and emission trends in the reported period are providdins-2.

Tab.5-2 Emissions from agriculture, sorted by source categories, 12002

Enteric Manure Agricultural Liming Urea
Fermentation Management Soils 3.G) Application
(3.A) (3.B) (3.D) (3.H)
[kt CGeq.]

1990 15748 6612 2571 5219 1237 109
1991 13 147 6 338 2450 3897 329 132
1992 11 272 5669 2280 3100 114 109
1993 9875 4909 2096 2 669 108 93
1994 9 060 4297 1843 2722 109 91
1995 9215 4276 1760 2954 116 109
1996 8798 4188 1756 2635 118 100
1997 8 500 3916 1699 2721 97 67
1998 8179 3653 1640 2 649 95 143
1999 8232 3753 1659 2 640 91 88
2000 8529 3604 1574 3117 118 116
2001 8926 3605 1510 3544 110 157
2002 8 495 3502 1467 3290 104 132
2003 7822 3399 1421 2799 82 120
2004 8 238 3267 1331 3409 80 151
2005 8192 3377 1312 3290 67 146
2006 8222 3329 1265 3390 82 156
2007 8 505 3365 1239 3620 84 197
2008 8 564 3398 1185 3702 100 179
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Enteric Manure Agricultural Liming Urea
Fermentation Management Soils (3.G) Application
(3.A) (3.B) (3.D) (3.H)
[kt CQeq.]
2009 7 505 3316 1035 2939 67 148
2010 7519 3309 939 3045 65 161
2011 8208 3279 846 3792 84 207
2012 8158 3314 773 3743 121 206
2013 8 024 3314 735 3635 142 198
2014 8034 3362 718 3667 158 130
2015 8 875 3492 735 4210 171 268
2016 9 093 3504 765 4 360 175 290
2017 8 889 3527 751 4221 166 225
2018 8594 3621 792 3833 163 185
2019 8423 3620 773 3687 193 149
2020 8 051 3631 777 3323 165 156
2021 8 240 3629 777 3512 146 176
2022 8 407 3669 758 3634 154 192
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Fig.5-1 Trend of emissions from agricultural sector [kt €€xy.], 19902022

The sum of emissions from agriculture in the Czech Republic culminated in 1990 (100%) and the lowest
emissionsvere estimated in 209 and 201{48% of the total emissions in 1990, a decrease by 52%). The
reason for the relativeliargest decrease after 199@as a decrease in the livestock population. Thereafter,

the total emissions were relatively stable from 19872022, fluctuating by7-20%, 2% on average, with

the lowest valuesn 2009. In 2015 and 2016 the consumption of urea became highest in the reporting
period. This negative environmental trend ended in 2017 when the urea consumption decreased. The
emissims categories expressed in their relative shares compared to 1990 are shdah.H3.

Tab.5-3 Emission categories expressed in relative shares compared to 1990 (year 1990 is stated as 100%)

Enteric Manure Agricultural Liming Urea
Fermentation Management Soils (3.G6) Application
3.A) (3.B) (3.D) (3.H)
1990 100 100 100 100 100 100
1995 59 65 68 57 9 101
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Enteric Manure Agricultural Liming Urea
Fermentation Management Soils 3.6) Application
(B.A) (3.B) [ (3.D) [ (3.H)
Relative share [%0]

2000 54 55 61 60 0 107
2005 52 51 51 63 5 135
2010 48 50 37 58 5 148
2015 56 53 29 81 0 247
2016 58 53 30 84 14 267
2017 56 53 29 81 13 207
2018 55 55 31 73 13 171
2019 53 55 30 71 16 137
2020 51 55 30 64 13 144
2021 52 55 30 67 12 162
2022 53 55 29 70 12 177

An overview of the latest recalculations is given in Chapter 10. The methodology used is in accordance
with the IPCC 2006 Guidelines with respect to some provisions of the IPCC 2019 Guidelines in Enteric
fermentation (3A)categoryand Managed soils catego(3D)

The total emissionsstimated for 2022durrent Submissiorn2024)are by about 26higher thanestimated

for 2021.The share of the main categories in the total GHG emissions from the sector remained without
significant changesxcluding updated category 3Dhe rationale for théncreaseof the total emissions in
recent years is described in the following paragraphs.

5.1.3 General overview of source specific QA/QC and verification

Following the recommendation in the latest@ountry review, a sectespecific QA/QC plan was revised,

tightly linked to the corresponding QA/QC plan of the National Inventory System, chapter 1.5. The plan
describes the key procedures of inventory compilation and provides a table of personal respassibiliti

and a timetable of sectespecific QA/QC procedures. This plan consolidates the quality assurance
procedures and facilitates effective quality control of the inventory in the sector Agriculture.-IFER
Institute of Forest Ecosystem Research is the teily responsible institution for preparing emission
SAGAYIFGSa YR NBLRNIAY3I F2N) GKAA aSOG2NX» {AyOS w)
Crop Research Institute (CRI) have joined the inventory team. These experts have beerobded inv

the QA/QC procedures.

Ministry of Agriculture of the Czech Republic, Czech University of Life Sciences, Institute of Animal Science
Prague, Research Institute for Cattle Breeding, Research Institute of Agricultural Engineering, Institute of
Agrialltural Economics and Czech Hydrometeorological Institute are the additional collaborating
institutions contributing with relevant information used in inventory of the sector Agriculture. Finally, the
NIR experts from Slovakia responsible for the agricaltsector (Slovak Hydrometeorological Institute,
SHMI) also cooperate closely in the inventory methods and potential improvements.

The identified errors and inconsistencies were documented, and corrections were made where needed. In
addition to the offi¢al review process, the emission inventory methods were reviewed internally by the
technical experts involved in the emission inventory of the Agriculture and LULUCF sectors. To comply with
QA/QC, it is necessary to check e.g., the comparison of the gespécific and the default values:

1 The activity data for livestock categories, annual crop production, the number of synthetic
fertilizers, sewage sludge, liming and urea applied to managed soils (Czech official statistics, urea
production data)

1 The congtency of the timeseries activity data and emission factors
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1 The update of the national zeechnical data
91 All the emission factors and parameters/fractions employed.

QA/QC includes checking the activity data, emission factors and methods employedomedigit
communication and exchange of information on activity data, emissions factors, and methods with the
respective Czech experts responsible for other reporting (Convention orRamge Transboundary Air
Pollution, ircountry reporting of the Minisyr of Agriculture, etc.) help retain consistency of emission
reporting with other relevant reportingrotocols.

The inventory compiling procedure is initiated by IFER, where all the necessary data, obtained from the
Czech Statistical Office (CzSO), areriedento the excel spreadsheets and verified by other IFER experts.
There are some more specific parameters, which are not available from CzSO, required to estimate the
country-specific emission factors for cattle (Tier 2). The-temhnical national datgesp. cattle breeding)

is supplied by the experts from the agricultural institutes (see above). The appropriate values in the
calculation spreadsheets are updated at IFER, replacing the older values. The verified data are transferred
to CRF Reporter, wherthe data are technically verified once again. The completeness check of the CRF
tables is performed for the final timseries approval.

The responsible person (IFER expert) fills in the QA/QC forms, including information from checking and
verifying actiity data, CRF data and NIR content separately for the reported emission inventory categories.
The QA/QC forms are archived in IFER and CHMI (ftp server). All the information used for the inventory
report is archived by the author and by the NIS coordinatdence, all the background data and
calculations are verifiable.

LY HAHMI 5N WLyl . SNIQy2@ts>s NBalLRyairotS F2N GKS a
expert group under the European Commission on methane emissions from agricultsrgrdin carries
consultations on the livestock sector, feed and feed additives.

More precise information about QA/QC procedures is available in relevant subchapters.

5.2 Livestock (CRF 3.1)

The methods for estimating GEnd NO emissions from enteric ferm&tion and manure management

for livestock require definitions of livestock sabtegories and their annual population dateéTab.5-4)

and, for the higher Tier Znethods used for cattle, also a feed intake and other -mthnical
characteristics. The coordinated livestock characterization was used to ensure consistency across the
source categories for the whole emission inventory. Statistical Yearbbtile CzectRepublic was the
source of population data for livestock categories. All the numbers were confirmed by the Ministry of
Agriculture.
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Tab.5-4 Trends in livestock populations [1 000 heads], 192022 (CzSO 2(®)

| Cattle 3506 2030 1574 1392 1349 1407 1404 1406  1421|
Swine 4790 3867 3688 2877 1909 1560 1499 1518 1433

| Sheep 430 165 84 140 197 232 203 183 174
Poultry 31981 26688 30784 25372 24838 22508 24247 23809 23026

| Horses 27 18 24 21 30 34 39 34 38 |
Goats 41 45 32 13 22 27 29 25 25

Livestock population trends in key categories (cattle, pig and poultry) determine the emission trends in
agricultural sector. The population of cattle2022 represented only 40% of the population in 1990 and
the swine population in 2022 corresponded to only 32% of the initial population in 1990.

Livestock numbers were reported from 1990 to 2022 at April the 1 of that yeaBubaorissions 2025, only

data as of December 31 of that year will be available. This will mean a decrease in cattle and pig
populations by an average of 3% in the whole perigdcalculation is planned for the next submission
(2025).Changes in national statistic are a result of impbeation the new regulation on statistics on
agricultural inputs and products (SAIOVhis regulation is a part of the modernization of the European
system of agricultural statistics and, by improving and strengthening statistics on agricultural inputs and
products in agriculture, should help to improve knowledge of agricultural pracéindsproduction in
connection with the Common Agricultural Policy (CAP), the Green Pact for Europe and the "farm to fork"
strategy.

5.2.1 Enteric Fermentation (CRF 3.A)

5.2.1.1 Source category description

This chapter describes the estimation of ;GHinissions from enteci fermentation. In 202, 91% of
agricultural Chllemissions, 31.5 kt of CH, arose from this source category. This category includes
emissions from cattle (dairy and nalairy), swine, sheep, horses, and goats. Camels, llamas, mules, asses,
and buffaloesn the Czech Republic are kept only in several private farms and ZOOs, but the populations
of this nonnative livestock are very low (hundreds of heads). Their breeding is not very intensive and
therefore methane emissions for the nerative livestock werenot estimated. Enteric fermentation
emissions from poultry were not estimated as tHeCC 2006 Guidelineé®es not provide any default
emission factor for this animal category. The contribution of emissions from livestock other than cattle to
the total emssions from enteric fermentation was less thas% (434 kt CH) of the total Chemissions

from the enteric fermentation category.

5.2.1.2 Methodological issues

Emissions from enteric fermentation of domestic livestock were calculated using the Tier 2 (cattle
category) and Tier 1 (other livestock) methodologies presented iHREBE 2006 Guidelinasd the last
Refinement of IPCC Guidelines from 2019 (IPCC 2019).

5.2.1.2.1 Enteric Fermentation of cattle (Tier 2)

The emission factor for methane from enteric fermentat{&t) in kg/head p.a. is proportional to the daily
feed intake and the conversion factor. It thus holds that:

R ¢ I LV
00 O0@—/— W
V@v
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where the gross energy intake (GE) in MJ/head/day, is taken as the main feed ration for the given type of
cattle (there ae 10 subcategories of cattle) and Y is the methane conversion factor presented for cattle in
Table 10.12IPCC 20Q6updated version in IPCC 2019). Methane conversion factor of zero is assumed for
Fff 2dz@SyAf Sa 02y adzyA yfist thidefmpnthdiliip € p. TOEBHFCE 2 The OF (1 S 3
coefficient of 55.65 is the energy content of methane with unit of M3tkf§y This equation should be

solved for each cattle subcategory, denoted by index i.

EF is estimated fagach cattle category andaeported for dairy and nofdairy cattle. The value reported
for non-dairy (other) cattle is the weighted average of the results calculated in eactdaion category
separately, including calves. Total emissions are the sum of the two produsts,{&E population of
dairy cattle + Bnpairycamépopulation of nondairy cattle).

There are 10 cattle subcategories in use which the data are available for in &tatistical Yearbooks
(CzS@9902022):

Calves younger than 6 months of age, male
Calves gunger than 6 months of age, female
Young bulls (@2 months of age)

Young heifers @2 months of age)

Bulls and bullocks {2 years)

Bulls and bullocks (over 2 years)

Heifers (32 years)

Heifers (over 2 years)

Mature dairy cows

Mature suckler cows

=2 =4 =8 =4 =4 -8 -8 -8 -8 =9

In the calculation, it is also very important to distinguish between dairy and suckler adwese the
fraction of suckler cows (ratio of suckler/all cows) gradually increased in the-2®20period. The
population of suckler cows increased from 2% 484®f the dairy cattle population during the reporting
period because of changes in agricultural policy after 1990.

Considering that this is a key source of emissions, the Czech Republic uses Tier 2 methods to estimate
methane emission factors for cattl@he calculation procedure was prepared in 2004 as a part of the
+xkTnnknknH LINRB2SO0 FdzyRSR o6& G(GKS aAyAadaNR 27F (F
then updated repeatedly, most recently in 2016, when the shares of manure manageystems were
adjusted.IPCC methodology allows, if the daily food intake for each subcategory of cattle is not known
directly, to calculate gross energy intake (GE) from nationatecnical inputs: weight, weight gain (for

growing animals), mature weighdaily milk production including the percentage of fat in milk, pregnancy

(% of females that give birth in the year), feeding digestibility (% of energy in the feed not extracted) and

the feeding situation (stall, pasture).

The original national zetechnical inputs (noted above) were updated several times during reporting
periods by the experts from the Czech University of Life Sciences Prague in 2006 and 2011 and were
discussed with the experts from the Mendel Universitnd(prof. Zeman 2021) and from Institute of
Animal Science in 2022 (Dr. Joch).

For Submission 2028nd following the methodological update of enteric fermentation estimation of
methane emissions was implemented, including changes in activity data entadrcalculations. Update

and validation were required in review process (Issue A3). Refined cespdcyfic data used in estimates
were the aim of this update, so were the validation and use of methane emission factor calculation based
on the data onéeding situation derived from the nutritional standardéewly we have estimated feed
intake using a simplified Tier 2 method according to the procedures updat€CiG 2019 Guidelings
validate the calculated GE.
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The estimation of enteric fermentatiowas subjected to a rigorous control and validation of activity data
entering the estimation of gross energy (GE) intake (digestibility, weight gain, activity coefficient, etc.). The
estimation of GE was subsequently compared to the estimation of dryemiatiike (DMI) using simplified

Tier 2 method IPCC 200%and the practice of deriving DMI from the assumed feed rations. In connection
with the revision of digestibility data, the Methane Conversion Factovalue was also revised for all
subcategorie®f cattle. The entire procedure is described in detail as an official output (Beranova et al.
2022) of the aforementioned project and was submitted to a review to prof. Zeman, Mendel University
Brno, Czech Republithe calculation spreadsheet has beenadingly corrected and updated.

Specifically, the following adjustments were implemented:

Countryspecific approach to the activity coefficient)CL9962022

AWMS refinement, technical correction and input data unification, 1202

Increased pregnasy coefficient (fregnancy for mature heifers, 199Q022

Increased value of milk production for suckler cows, 12022

Body weight increment refinements in the selected categories,

The digestibility of feed (DE) value refinements, validatiditecéng the dry matter intake
(DMI) standards 1992022, DMI estimates based on the productivity, 262022

1 Revised methane conversion factor)Yalues for dairy cows from 2014 (6.4%) to the target
value of 6.15% (2018) and adjustments for the methameversion factor (¥) values for non
dairy cattle from 2014.

=A =4 =4 -4 -8 =9

5.2.1.2.2 Activity data overview

The body weight datan relevant cattle categories is derived from the Czech legislation (Decree 377/2013
Coll.) and it is fully harmonized with nitrogen balance reporting and air pollution repoftaig%-5), no
changes in Submission 202

Tab.5-5 Weight of an individual in cattle categories [kg], 192022

Cattle categories 1990 1995 1999 2005 2010 2016 2017 2018
1994 1998 2004 2009 2015 2022 ‘
Dairy cattle 520 540 580 585 590 620 620 650
Suckler cows 520 540 580 585 590 620 620 650
al GdzZNB KSA T 485 490 505 510 515 541 541 600
al GdzNB 0o dz 750 780 820 840 850 850 850 800
Heifers 12 yrs. 380 385 395 395 390 410 410 470
Bulls 12 yrs. 490 510 530 540 560 560 560 560
Heifers 612 m* 275 280 285 285 290 299 265* 265
Bulls 612 m.* 325 330 335 340 350 368 300* 300
[ ft@Sa*" ¢ Y 128 132 133 135 135 139 115* 115
Calves <6 m., M 128 132 133 135 135 149 115* 115

* Before 2017, the Czech Statistical Office used age categories different from the national legisi&timon¢fs, 812 months for
young categories) and the relevant body weight of calves, young bulls and heifers were used in the estimates. Sinde@@17 the
data has been adapted to the Czech legislatio (@onths, 612 months). The time series is consisteata on weight are
relevant to the number of heads in the category.

The feeding situations the most important input to the estimation of net energy for activity (. 10.4,

IPCC2006hy S 2F (KS O2YLRySyida 2F FyAYLtOa SySNH& Ay

their food, water and shelter (NEeq. 10.4)]PCC 2019 To catulate this energy, the activity coefficients
are used to multiply the energy for maintenance gNEq. 10.3,]JPCC 2019 The default values of the
activity coefficients Care listed inPCC 2019Table 10.5.

Based on the expert recommendation, the coyrspecific technology coefficient (Ki) is used for
estimating energy requirements (Zeman, 2006). The followatde (Tab.5-6) shows the differences
between the activity and technology coefficient values.
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Tab.5-6 Activity coefficient (adjusted in compliance witHiPCC 2019 Gland the corresponding values for the production system
(Zeman, 2006)

Feedingsituation Description G Production system Ki
Activity coefficient Technology
[%/100] coefficient
Stall Animals are confined to a small 0
area and expend very little or no 0 Binding No increased
energy to acquire feed energy demands
Pasture Animals areconfined in areas 01

with sufficient forage requiring
modest energy expense to
acquire feed

0.17 Free housing Energy demands
higher by 10%

Pasturegrazing Animals graze in open range lar 0.2-0.3
largeareas/Range and expend significant energy tc 0.36 Pasture/Range Energy demands
acquire feed higher by 2630%

The technology coefficient (Ki) allows an improved coverage of changes in cattle breeding, which occurred
in cattle breeding in the Czech Republic after 1990. For the individual time serieskés possible to
consider the development of cattle breeding technologies in the period ‘2822 and cover the gradual

0N YyAAGA2Y FTNRBY OAYRAY3I K2dzaAAy3I> gKAOK LINBOIAfSR
valid legislation, dominatesowadays. Accordingly, the entire time series was recalculated including the
abovedescribed development. The original feeding situation was represented as a percentage of time,
which cattle spent on a surrounding pasture and moderate energy was spengitriag feed. For the

rest of the time, it was assumed that cattle spent in stall with a limited possibility to nitafe. %-6).
Accordingly, the actity coefficient was calculated as the weighted averagefG@he time share in stall

and pasture E.g., in case of 5% of year spent on pasture the activity coefficient value was 0.0085, hence
the energy for maintenance value increased by this coefficient.

The following tableTab.5-7) shows the activity coefficients updated with the courspecific data. It is
obvious that the refinement leads to increasing value loé tactivity coefficient with an increasing
proportion of free housing and pasture.

Tab.5-7 The update of activity coefficient estimation by using the breeding coefficient; dairy cattle, suckler cows andiaog
cattle as a summarized category

Dairy cattle: technology proportion 19901994 19952004 20052009 20102015 20162022
Binding housing, % 85 45 19 0 0

Free housing, % 10 45 70 93 100
Pasture/range, % 5 10 11 7 0

G, Activity coefficient value 0.020 0.065 0.092 0.107 0.100
Suckler cows: technology proportion 19901994 19952004 20052009 20102015 20162022 \
Binding housing, % 60 25 0 0 0

Free housing, % 10 40 65 50 50
Pasture/range, % 30 35 35 50 50

Ca, Activity coefficient value 0.070 0.110 0.135 0.150 0.150

G, Activity coefficient value 0.0330.035  0.0780.081 0.116 0.1240.128  0.1240.128

The daily milk production statisticéTab.5-8), in which only milk from dairy cows is considered, increased
to 2559 kg/day/head in 202 in comparison with data from 202(2511 kg/day), with an average fat
content of 3.89%. The activiata of milk production comes from the official statistics (CzSO) and these
are verified in the Yearbook of Cattle Breeding in the Czech Republic (annual report).

Based on information provided by Institute of Animal Science (Beranova 2022) the millctiwadof
suckler cows increased, namely to 8 kg/day (2 920 kg/yr.). Milk production is related to rearing calves. The
original value used earlier was 3.7 kg of milk/day.
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Tab.5-8 Daily milk production of dairy cows and fat content in milk, 192022

Dairy cows population Daily milk production Fat content
[1 000 heads] [kg/day/head] [%]
1990 1206 10.97 4.03
1995 732 11.66 4.02
2000 548 13.93 4.00
2005 433 17.61 3.90
2010 384 19.44 3.86
2015 376 22.53 3.84
2016 373 22.64 3.91
2017 370 23.16 3.89
2018 365 24.01 3.86
2019 364 23.86 3.98
2020 360 25.04 3.89
2021 359 25.11 3.88
2022 358 25.59 3.89

Based on the information provided by Institute of Animal Science (Beranova et al. #@@22are of
mature embedded heifersn the calculation increased to 80%. Earlier, this share was not considered.

Weight gain based on the expert estimate (Beranovwak 2022), was adjusted for the entire time period
19902022 in category of mature heifers and mature bulls. Earlier, the weight gain in these categories was
not considered in the estimation. Based on the expert information, the weight gain was séRtidlday

up to 0.60 kg/day. Furthermore, the weight gain for growing bulls and calves increased for the peried 2010
2022. Development of weight gain in the country is showii atp.5-9.

Tab.5-9 Weight gain development overview [kg per livestock categoriegdiry and suckler cow weight gains are assumed to
be zero and are not listed in the table, 199026 & 2 dzZNDSY Y2ttt n SG [t ® wnnnx w&yly SaG I

Cattle category 19901994 19951998 19992009 ' 20102022
Weight gain [kg/day]

Dairy cattle 0 0 0 0

Suckler cows 0 0 0 0

al GdzZNB KSATSNE 0.12 0.20 0.30 0.40
Mature6 dzf £ & YH &N 0.12 0.20 0.40 0.60
Heifers 12 yrs. 0.69 0.74 0.80 0.83
Bulls 12 yrs. 0.74 0.76 0.84 1.20
Heifers 612 m. 0.55 0.63 0.70 0.70
Bulls 612 m. 0.82 0.94 1.12 1.20
/' f@Sa ~ ¢ Yos 0.50 0.56 0.63 1.00
Calves <6 m., M 0.65 0.68 0.72 1.00

The digestibility of feedis one of the essential inputs into the enteric fermentation calculation. In the
2NAIAYLFE /1l aL &adGddzRé awSOIFfOdA FGAy3a OFGGES Syid SN
2004), the digestibility of feed value was estited as 60% for all cattle categories in the period 1990

2002.

In 2010, the entire time series of emission factors calculation had been recalculated with the digestibility
values of dairy cows of 67%, suckler cows 62% and other categories 65%. Thisvitalaemissing
country-specific data, had been understood as a conservative estimate of the real digestibility of feed,
which, according to a literature data, had ranged betweef7686 for dairy cows (CHMI 2022).

To improve accuracy of the digestibilitgtenates, which, especially in case of dairy cows, did not
correspond with the abovaverage milk production requiring appropriate feed, there was a study
prepared by Zeman et al. (2021) which estimated the digestibility from the composition of a re@tsent

set of feeding rations. Feeding ratios were designed to reflect the real conditions of the feeding base in
the Czech Republic and various levels of milk production and dairy cow maintenance (Zeman et al. 2021).
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Tab.5-10 shows the resulting digestibility (DE) values for time series. For dairy cows, there were two DE
values validated (2010 and 2021), based on which the values for the perioe20996vere extrapolated.
This follows the fact that the increment in DE is a continuous phenomenon.

Tab.5-10 Digestibility (DE) of dairy and nedairy cattle: values development in NIR of the Czech Republic, 1831 (CHMI
2022, Beranova et al 2022)

19911995 67.0 65.0 CHMI 2022

19962000 68.0 64.9 Extrapolated values
2001-2005 69.0 64.8 Extrapolated values
20062010 69.5 64.6 Extrapolated values
20112022 70.0 65.6 Validation on the basis of DMI

In case of notairy cattle, the calculation counts with DE values giveinftividual categories. Until 2010,

DE of 62% applied for suckler cows and 65% for other categories, thus the weighted average of all
categories was slightly below 65%, according to the suckler cow representation in the population. Since
2011, the digestillity values reflect the breeding technology and fluctuate from 60% for mature heifers to
71% for growing bulls {2 years). The digestibility in other cattle categories is, on average, above 65%.

For the emission factor calculation according to eq. 10f2PGC 2006 Guidelines, the methane conversion
factor (V) value is fundamental. As a part of the recalculation update, with a support of the reR@d
2019 Gl Y, values applicable for the country were updated td@lf.5-11). This was based on a better
specification of ¥, derived from feeding ratio quality, digestibility and neutral detergent fibre content as
published inPCC 2019 GITable 10.2. The updated is shown inTab.5-11. Y, values for calves reflect

the fact that milkfed calves do not produce any methane emissions. 3.32 is the value of the weighted
average of ¥reflecting the circumstance of calves being nfidkl up the age of 3 months.

As for the dairy cows,nfactor wes adjusted according to the expected feed quality. Factor value of 6.15
is the weighted average of values given for high and medium producing dairy cows with average
digestibility of feed 70% and neutral detergent fibre content above 35%. Similadyppled for mature

bulls represented a weighted average considering the bull share consuming feed of lower digestibility
(grazing livestock) and higher digestibility (breeding purposes).

Tab.5-11 Development ofmethane conversion factor (%) values in 199€2022 (Beranova et al 2022)

e e — 19902010 : 20152017 2018202 _
Ym, Methane conversion factor [%]
Dairy cattle 6.5 6.4 6.3 6.15
Suckler cows 6.5 6.5 6.5 6.5
al GdzZNB KSAFSN 6.5 6.5 7.0 7.0
al (dzNB odzA f & 6.5 6.5 6.75 6.75
Heifers 12 yrs. 6.5 6.5 6.3 6.3
Bulls 12 yrs. 6.5 6.5 6.3 6.3
Heifers 612 m. 6.5 6.5 6.3 6.3
Bulls 612 m. 6.5 6.5 6.3 6.3
/' f@dSa ~ ¢ Yoz 3.32 3.32 3.32 3.32
Calves <6 m., M 3.32 3.32 3.32 3.32

As the official statistics, specifically from CzSO, provide population values for dairy cows and other cattle,
GKS NBadzZ GAy3d 9Cca Ay GKS /wC GFofSa I-REARSTOYSRE S

The weighted average of nedairy catle feeding situation and pregnancy, in %, were calculated and
entered in the CRF tables. The weighted feeding situation is mostly affected by time spent on pasture of
suckler cows (95%), as well as by the case of pregnancy (90% of suckler cows ard,[@egnahmature
heifers, zero of other cattle categories). An overview of the current input data (NIR 2023) is presented in
Tah 5-12, and the calculated data are presentedliab.5-13.
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The sources of input data are as follows:
I CzSO = Statistical Yearbook of the Czech Republic, the Czech Statistical Office
1 CS = Countrgpecific, publicly available data (the Czech legislation, Cattle breeding Yearbook, etc.)
1 IPCC 2006 Guidelinegefault values, Table 1610.7, 10.12

Tah 5-12 Activity data and input data used for estimating gross energy intake (GE) and emission factors for all age categories
of cattle, actual data for 202

Dairy = Suckler| Mature | Mature | Heifers Bulls Heifers Bulls Calves,F Calves,M
Heifers| Bulls | 1-2yrs 12yrs 612m 6-12m <0,6m| <0,6 m

Population
[1 000 heads], CzSO

Body weight kg, CS 650 650 600 800 470 560 265 300 115 115

358 21 210 105 114 73 138 105

Mature weight[kg], CS 650 650 650 800 650 800 650 800 650 800

Avg. weight gain
[kg/head/day], calc.
Avg. daily milk
production 2559 8.00 - - - - - - - -
[kg/head/day], CS

Milk fat content [%], CS 3.89 3.89 - - - - - - - -

Feed digestibility [%],
CS

Emitting [% of year], C¢ 100 100 100 100 100 100 100 100 100 100

0.00 0.00 0.40 0.60 0.83 1.20 0.70 1.20 1.00 1.00

70 64 60 60 66 71 66 66 66 66

Number of days with

0 183 183 55 128 55 110 55 18 18
pasture, CS
Pregnancy [% of year], 90 90 80 ) ) i i i i )
CS
Protein content in milk
[%], CS 3.42 3.42 - - - - - - - -

Cf, net energy for
maintenance, T. 10.4

G, activity coef., CS 0.0615 0.150 0.150 0.115 0.135 0.115 0.130 0.115 0.105 0.105

Cpregnancy,net energy for
pregnancy, T. 10.7

Ym, methane conv.
factor, T. 10.12

C, net energy for
growth, Eq. 10.6

0.386 0.386 0322 0370 0322 0370 0.322 0370 0.322 0.370

0.10 0.10 0.10 - - - - - - -

0.062 0.065 0.070 0.068 0.063 0.063 0.063 0.063 0.033 0.033

0.8 0.8 0.8 1.2 0.8 1.2 0.8 1.2 1 1

Tab.5-13 Calculated values used for estimating methane emissions from enteric fermentation for all age categories of cattle,
actual data for 202

NEn, net energy for
maintenance [MJ/head/day]

49.69 49.69 39.04 5566 3250 4259 21.15 26.67 11.31 12.99

NE, net energy for activity
[MJ/head/day ]

NE, net energy for growth
[MJ/head/day]

NE, net energy for lactation
[MJ/head/day]

NEy, net energy for work
[MJ/head/day]

NE, net energyfor
pregnancy [MJ/head/day]

4.97 7.45 5.86 6.40 4.23 511 2.86 3.12 1.19 1.36

0 0 925 1131 16.48 1851 9.26 1159 6.19 5.30

7743 2421 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

4.47 4.47 3.12 0 0 0 0 0 0 0
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GE, gross energy intake
[MJ/head/day]

REM, ratio of net energy for
maintenance

REG, ratio of net energy for
growth

EF from enteric
fermentation [kg 148.79 112.02 99.72 12256 77.35 84.22 4754 59.20 14.40 14.65
CH/headlyear]

368.86 262.76 217.2 276.83 187.18 203.82 115.05 143.26 66.52 67.67

0.53 0.51 0.50 0.50 0.52 0.53 0.52  0.52 0.52 0.52

0.33 0.30 0.28 0.28 0.31 0.34 031 031 0.31 0.31

Details of the calculation are given in the aboW&Sy i A2y SR &G dzZRASE 6Y2tt nI |
SNIy2@t S If® HanHHO ITehE13IKiSobweBsirditt EGsiincreaNdd slightlyt dza (

from 1990 because of the increasing weight and milk production of cows and because of the increasing

weight and weight gain for other cattle. On the other hand, €idissions from enteric fermentation of

cattle dropped during the period 1998022 to about one half of the former values due to the rapid

decrease in numbers of animals kepap.5-14).

Tab.5-14 Activity data and methane emissions from enteric fermentation of dairy and rdairy cattle, Tier 2, 1992022

Dairy cattle  Other cattle EF EF Emissions Emissions Emissions

population population Dairy cattle  Other cattle Dairy cattle  Other cattle  Cattle, total

[1000 heads] [ 000 heads] [kg CHihdlyr]  [kg CHihd/yr] [kt CHy] [kt CH] [kt CHy
1990 1206 2300 97.59 46.57 117.71 107.11 224.82
1991 1165 2195 94.87 47.77 110.56 104.84 215.41
1992 1006 1943 96.71 48.84 97.32 94.90 192.22
1993 902 1609 97.04 48.62 87.57 78.24 165.82
1994 796 1 366 99.11 48.60 78.86 66.37 145.23
1995 732 1298 105.23 52.38 77.05 67.97 145.02
1996 712 1276 104.72 52.74 74.61 67.31 141.92
1997 656 1210 102.87 53.50 67.51 64.71 132.22
1998 598 1103 107.44 53.40 64.23 58.90 123.13
1999 583 1074 112.17 57.12 65.40 61.36 126.76
2000 548 1026 114.64 57.65 62.80 59.13 121.93
2001 529 1053 114.23 58.66 60.47 61.76 122.23
2002 496 1024 117.88 58.78 58.50 60.19 118.69
2003 466 984 120.45 59.92 56.15 58.93 115.08
2004 437 952 122.81 59.85 53.64 57.01 110.65
2005 433 960 126.62 62.47 54.77 59.94 114.71
2006 424 950 126.47 62.48 53.62 59.33 112.96
2007 410 981 128.07 62.71 52.55 61.52 114.08
2008 406 996 129.88 63.24 52.67 62.99 115.66
2009 400 964 130.91 63.43 52.30 61.13 113.42
2010 384 966 131.17 65.03 50.31 62.80 113.10
2011 374 970 133.46 64.17 49.89 62.24 112.13
2012 373 981 135.91 64.04 50.71 62.79 113.50
2013 367 985 136.43 64.29 50.11 63.36 113.47
2014 373 1001 137.01 64.00 51.05 64.06 115.11
2015 376 1031 137.08 66.17 51.56 68.22 119.78
2016 373 1043 140.36 65.16 52.28 67.97 120.26
2017 370 1051 141.92 65.37 52.48 68.74 121.22
2018 365 1050 143.29 68.62 52.36 72.07 124.44
2019 364 1053 143.41 68.52 52.24 72.21 124.45
2020 360 1044 146.99 69.01 52.90 72.07 124.97
2021 359 1047 147.11 69.04 52.77 72.34 125.11
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Year Dairy cattle  Other cattle EF EF Emissions Emissions Emissions
population population Dairy cattle  Other cattle Dairy cattle  Other cattle  Cattle, total

" [1000 heads] [1000 heads] [kg CHihdlyr]  [kg CHihdiyr] [kt CH] [KtCH]  [ktCH]

2022 358 1063 148.79 69.05 53.30 73.40 126.70

5.2.1.2.3 Enteric Fermentation of other livestock (sheep, goats, swine, horses)

Compared to cattle, the contribution of other farm animals to the total @hhissions from enteric
fermentation is much lower3(3% in 202). Therefore, methane emissions from enterecrhentation of

other farm animals (other than cattle) are estimated using the Tier 1 approach. Because some of the
features of keeping livestock in the Czech Republic are similar to those in the neighbouring countries of
Germany and Austria, the default€Efer Tier 1 approaches recommended for Developed countries were
employed. The Czech Statistical Office publishes data on the numbers of goats, sheep, swine, horses, and
poultry annually in the Statistical Yearbooks (1289@2). Considering the rather lowumbers in these
animal categories, the default emission factors (Table 10RGC 2006 Glwere used for estimating
methane emissions: 8 kg of Ckhnually per head for sheep, 5 kg of,@bt goats, 1.5 kg of GHbr swine

and 18 kg of Chifor horses. A overview of methane emissions estimated for other livestock in the period
19902022 is presented imab.5-15.

Tab.5-15 Methane emissions from enteric fermentation of other livestock, Tier 1, 198022

Swine Goats Horses
CH emissions from enteric fermentation [kt]
1990 3.44 7.18 0.21 0.49 11.31
1995 1.32 5.80 0.23 0.32 7.67
2000 0.67 5.53 0.16 0.43 6.80
2005 1.12 4.32 0.07 0.38 5.88
2010 1.58 2.86 0.11 0.54 5.09
2015 1.85 2.34 0.13 0.61 4.93
2016 1.75 2.41 0.13 0.58 4.87
2017 1.74 2.24 0.14 0.62 4.74
2018 1.75 2.34 0.15 0.63 4.87
2019 1.71 2.32 0.15 0.66 4.83
2020 1.63 2.25 0.14 0.69 471
2021 1.47 2.28 0.13 0.61 4.48
2022 1.39 2.15 0.12 0.68 4.35

5.2.1.3 Uncertainty and time -series consistency

Uncertainty estimates are based on the expert judgement. The uncertainty in the activity data equals 5%
and theuncertainty in the emission factors equals 20%. The combined uncertainty, calculated according
to IPCC Tier 1 methodology, equals 20.6%.

Several methodological updates were made during the reporting period described in the relevant NIR text.
Time series ausistency is always preserved. Recalculations due to the methodological updates were
carried out for the whole reported period.

5.2.1.3.1 Historical overview

LYAdGALrftes OFtOdzZFiA2ya ¢SNB 0l aSRal. 296). Khasihie® NX Ol f
suggested in several reviews organized by UNFCCC that an approach based on historical studies was
obsolete. Moreover, IEFs (implied emission factors) were mostly found as outliers: especially EFs for
enteric fermentation in cattle seemed to be substalitiaunderestimated. Details of the historical
approach are given in former NIRs (submitted before 2006).
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For submission 2007 the new concept for calculatingedtissions followed the Good Practice Guidelines
(IPCC 2000) was implemented. The estimationlvsgd on the following decisien

1) Methane emissions from enteric fermentation of livestockkéy sourcg¢ come predominantly
from cattle. Therefore Tie?, as described in Good Pract@aidance [PCC 2000) is employed only
for cattle.

2) Methane emissionfrom enteric fermentation of other farm animals are estimated by the Tier
approach. Because some features of keeping livestock in the Czech Republic are similar to those in
the neighbouring countries such as Germany and Austria, the default EFs farafiproaches
recommended for developed countries were employed.

An increased attention was paid to enteric fermentatitinwas stated that cooperation with specialized
agricultural experts is crucial for obtaining new consistent and comparable datatablsuquality. The
relevant countryspecific data for milk production, weight, weight gain for growing animals, type of

A ¥ 4 A x

atGlotAy3dsr SGO0d 6SNB 02ttt SOGSR o0& 2dzNJ SEGSNyLFt SE

for sufficiently detailed cdle classification, which is available in the Czech Republic, was also collected at
the same time. Calculating the enteric fermentation of cattle using theZlagproach was described in a
addzRe o6vY2ftnx | @t N1 23t |y Rrorg 280lusing the aboveehtbmed ( K S
country-specific data. The necessary QA/QC procedures were performed in cooperation with the experts
from IFER. The countspecific data like the weight of individual categories of cattle, weight gains in these
categores and recent feeding situations were revised in 2006. The new values were estimated similarly by
2dzNJ SEGSNY It SELISNIA 6adzRnNl] FYR 1 F@NYYyS|T wHnnco

The national zodechnical inputs (mainly weight, weight gain, daily milk productiorlufing the
percentage content of fat and the feeding situation) were updated several times in cooperation with
experts from the Institute of Animal Sciences. These changes in the activity data and input parameters
obviously did not result in any changeseimissions for the entire reporting period.

The important revision of cattle weight data (NIR 2018), along with the harmonization of this input data
with the national legislation, increased the counspecific emission factors for enteric fermentation as
well as increased the total emissions by about 2% in the category of enteric fermentation.

Until 2017, Czech Statistical Office had used age categories different from the national legislation (the age
periods had been -8 months and 82 months for youngategories) and the relevant body weight of
calves, young bulls and heifers had been used in the estimates. Since 2017, the input data were adapted
to the Czech legislation{® 6-12 months). The time series is consisternihe weight data are relevant to

the number of heads in the category. This change does not have any significant impact on the livestock
emissions.

For the needs of CHMI, based on the knowledge and analysis processed-202218uring the research
projectd 5 S@St 2 LIYSy (i 2gi s far keforting Suitl fodj&caons2of greenhouse gas emissions

YR NBY2@lfa AyOftdRAYy3I LINP2SOGA2YyaE 2F dzadzk € LR «

Republic (TACRa specific report "Update of the methodology for estimating emissioos fenteric
fermentation from cattle, evaluation of the possibilities of using cowspegcific data for estimating
emissions from enteric fermentation” (Beranova et al. 2022) was prepared. As a part of the presented
output, the existing estimation procedes used for methane emissions were examined. The estimates
were subsequently adjusted according to the IPCC requirements specified in the refinement of the
emission estimation methodology for the national GHG inventt?CC 2019 In cooperation with the
experts from the Institute of Animal Science and Mendel University Brno, the activity data were updated
and the entire time series of methane emission estimates for cattle was recalculated. The aim was to
effectively use the countrgpecific data for emigsn estimation and validate the methane emission factor
based on the data on the assumed nutrition of cattle from the nutritional standards (norms). The
calculation spreadsheet has been updated consequentBuilnmission 2023 and 2024
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5.2.1.4 Source-specific QA/QC and verification

Generally, QA/QC includes check on activity data, emission factors and methods employed. All the
differences are discussed and, if necessary, also corrected. The procedure of inventory compiling is
initiated by IFER, where all the necagsdata, obtained from the Czech Statistical Office (CzSO), are
inserted into the excel spreadsheets and verified by other IFER experts. There are some more specific
parameters, not available from CzSO, required for estimating the cospagific emissio factors for

cattle (Tier 2). The zemchnical national data (esp. cattle breeding) are supplied by the experts from
agricultural institutes. The appropriate values in the calculation spreadsheets are updated at IFER,
replacing the older values. The Viexd data is transferred to the CRF Reporter, where the data is
technically verified again. A completeness check of CRF tables was performed for the firsdriene
approval.

The countryspecific parameter, digestibility (DE, %), for cattle was estimaitethe basis of the existing
publications. Considering the individual OMD (organic matter digestibility) values for the most common
feed (e.g., corn silage, hay and straw, green fodgalfalfa and clover, etc.), the average digestibility for
catlewasSa G A Yl G§SR® ¢KS SadAYFGSR | dSNI IS RAISAGAOACL
FYR 1 2Y2t1F wWwnny YR HAamMAnX ¢2YHy120t FYyR |1 2Y2f]
t SGNR]120A6 YR {2YYSNI unnus {@dvéer SINa mgxpnZS NaSHY| yS B
t 21T RNOS]1 OSELISNI FTNRY G(G(KS wSaSINOK LyadAdGdziS F2N
the conservative average digestibility values for three basic cattleatdgories. These digestibility values

were updated for theentire reporting period Tab.5-10).

A
I

The new refinement of DE values (validajievas made by comparing the calculated gross energy (GE)
results and dry matter intake (DMI, kg/day) values from feed. Three DMI values were available, obtained
from the independent information sources

1. Direct calculation from GE value: DMI = GE/18.45

2. Derivation from average feeding rations standards availdble individual dairy categories
(Beranova et al., 2022)

3. Calculation according to simplified Tier 2 methodologylREC Guildelines 20%8qg. 10.17
10.18B).

Theresults of the comparison are shown in tabl&.5-16).

Tab.5-16 Comparison of digestibility values derived from the calculation of DMI from GE values, calculation recommended by
IPCC Guideline2019 DMI values are from Czech feeding ratio standards, input values: 2021 data

Cattle category DE (€] DMI DMI DMI Avg. value
[% of energy] [MJ/day] (GE/18.45) eq. 10.17 Czech feeding of DMI
[kg/day] 10.18B standards, avg. [kg/day]
[kag/day] [kag/day]
Dairy cattle 70 364.69 19.77 20.12 19.80 19.90
Suckler cows 64 262.66 14.24 14.30 14.80 14.45
al (d2NB KSA 60 217.20 11.77 13.20 11.40 12.12
al (dz2NB 0 dz 60 276.83 15.00 14.81 13.90 14.57
Heifers 12 yrs. 66 187.66 10.17 11.74 9.90 10.60
Bulls £2 yrs. 71 203.26 11.02 11.52 10.65 11.06
Heifers 612 m. 66 114.74 6.22 6.41 6.05 6.23
Bulls 612 m. 66 143.11 7.76 7.10 7.60 7.49
I+t @3Sa " ¢ 66 66.52 3.61 3.42 3.35 3.46
Calves <6 m., M 66 67.66 3.67 3.42 3.35 3.48
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From the comparison of these three DMI values obtained in a different way it is obvious, that the values
correspond within the expected uncertainties and, accordingly, they mostly vay%\yrom the average,
in case of heifers and growing heifersgiyf0%from the average counted from all the three values.

The updated enteric fermentation emission factors for dairy and other cattle were compared with the
default enteric fermentation factors available for the Western Europe regioP@C 2006 Guidelines
(Table 10.11) and IPCC 2019 Guidelines (Table 10rab)5-17.

Tab.5-17 Comparison of emissions factors for methanenessions from enteric fermentation of dairy and nedairy cattle,
factors recommended by IPCC 20@. for Western Europe,|PCC 2019 Gfor Western Europe and data calculated for
Submission 202

Cattle category EF, IPCC 2006 EF, IPC2019 EF, NIR 2023

[kg CH/head/year] [kg CH/head/year] [kg CH/headl/year]
Dairy cattle 117+ 126** 149%**
Other cattle 57 52 69

*Average milk production 600 kg/head/year
** Average milk production 410 kg/head/year
*** Average milk production B840kg/head/year

Thecurrent emission factor for dairy cows corresponds to high milk production and highly digestible feed
and it is about 8% higher than the current default value. The current emission factor for other cattle is
30% higher than the default value according®&CC 2019 Guidelinekhe value needs to be further refined
based on the animal nutrition data.

Tab.5-18 Comparison of two different estimations of emission factors for methane emissions from enteric fermentation of
dairy and nonrdairy cattle, input data 202 -2022(Submissior2023 and 2024

Catflecategory =~ EF,NIR2023,eq.1021 ~  EFeq.1021A
[kg CH/head/year] [kg CH/head/year]
2021 2022 2021 2022
Dairy cattle 147 149 145 145
Other cattle 69 69 69 69

IPCC 2019 Guidelineeethodology makes it possible to estimate the value of the methane emission factor
from enteric fermentation from equatioh0.21A using the dry matter intake and methane yield value (MY,

g CH/kg DMI), which is given in Table 10.12 with values corresponding to the quality of the feed rations.
Thus, EF can be calculated using different data, which makes it possible to cohmaeatity of input

data. We performed the verification for the data of the current submission (NIR 2023, data from 2021) for
all cattle categoriesl{ab.5-18). We adjusted used MY values using the same procedure as fof thing
values given in the IPCC table did not exactly correspond to the situation in Czech Republic.

5.2.1.5 Source-specific recalculations, including changes made in response to the
review process and impact of emission trends

A detailed description of the recalculation related to estimates of emissions from enteric fermentation of
cattle is available in the texeport Submission 2023

No recalculation has been done for Submission 2024.

5.2.1.6 Source-specific planned improvements, including tracking of those identified in
the review process

Since 202, Czech Statistical Office will be providing data on the number of farm animals exclusiliely at
end of the calendar year, not at the end of March as was the case unfll Za2 the next submission
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(2025) it will be necessary to change all activity data on the number of farm animals as of 31.12. of the
given yearPreliminary testing results sk that while the number of dairy cows will remain the same, the
number of animals in eaabther category(cattle, swine and other as welljill decrease by an average of
3%in each of them. Both data (end of March, end of the year) are available foretiedp20162022.
Existing parallel data allows to estimate number of cattle by categories for the perioe20490

The relevant research in the Czech Republic should focus on specifying the quality (composition) of the
feed rations in terms of dry matteand nondetergent fiber content for individual cattle categories or
specifying the composition of the feed rations in grazing and intensive farming. By adjusting the feed
rations, a significant reduction in methane emissions from enteric fermentatiorbeaachieved. When

the research results are available, the NIR team will use them to update the input data.

5.2.2 Manure Management (CRF 3.B)

This chapter describes the estimation of 4C49% contribution to emissions from the manure
management category) and dict (25%) and indirect €6) NO emissions from animal manure
management. The total emissions from manure management §8eHNO) equalled 38kt CQ in 2022.

For detailed information, se€ab.5-2. The extensive decrease, from 2Gd 2022 by about18%, is caused

by methodological update in shares of different animal waste management systems (AWMS) and a
transition to countryspecific data of nitrogen excretion rate.

Good agricultural practices were developed, based on agricultural policiestraictlires that support the

trends in the animal waste management system allocation after the Velvet Revolution (1989) and mainly
after the Czech Republic entered the European Union (2004). These procedures include inexpensive and
austerity measures, sudhs the incorporation of relevant proteins in livestock feed, regular cleaning of
stables or proper timing of manure applications to agricultural land in the period when plants absorb the
maximum amount of nutrients. These measures may also involve otlbeegures, such as using lew
emission techniques for manure application, storage and suitable livestock housing.

5.2.2.1 Source category description

This emission source covers manure management for domestic livestock. Both nitrous oxjleui
methane (Ck) emisions from manure management of livestock (cattle, swine, sheep, horses, goats and
poultry) are reported.

Nitrous oxide is produced by the combined nitrification and denitrification processes occurring in the
manure. Methane is produced in manure durithgg decomposition of organic matter by anaerobic and
facultative bacteria under anaerobic conditions. Emissions are dependent on the amount of organic matter
in manure, climatic conditions and manure management. An overview of the total emissions fromemanu
management is presented ifab.5-19.

During the period 1992022, the emissions from manure management decreased by about 70%.
Decreasing emissienfrom cattle and swine predominated in this trend. The reduction in the cattle
population is partly counterbalanced by an increase in cattle efficiency (increasing gross energy intake and
milk production and milk quality).

Tab.5-19 Overview of emissions from manure management [kt £%9.], 19962022

Total emissions, CH emissions Direct NO emissions  Indirect NO emissions
category 3.B :
[kt CQeq.]
1990 2571 1575 554 442
1995 1760 1115 358 288
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2000 1574 981 328 265
2005 1312 799 281 232
2010 939 515 226 198
2015 735 354 190 191
2016 765 375 192 198
2017 751 368 189 194
2018 792 391 198 203
2019 773 382 193 198
2020 777 385 193 198
2021 777 385 193 198
2022 758 371 191 196

5.2.2.2 Methodological aspects

5.2.2.2.1 Animal waste management systems

¢CKS FTANBG O2dzyiNE AaLISOAFAO !'2a{ aeadSyY RA&GNAOGddzi
Hons (2004) and was updated several times (last time in 2011) by the expert opinions during the reporting
period. Themordl B OSy (i dzLJRI GS 2F !2a{ F2NJOF{ddGtSzT a6AyS Iy
FYR bSazlkft S Ff® 0H A0 dataGeighOrEeNaVn@URt of gnkniurk in ligkiandt n m ¢
solid forms consumed in anaerobic digesters was derived fromsthéstical survey. AWMS were
dzLJANY RSR o6FaSR 2y YENNISG Ffd 6nvunmm0 F2NJ 321 Gaz K
series 20149022.

Forthe previoussubmissior(2023) we ensured that the animal waste management system (AWMS) data
were updated and adjusted with respect to the likely development of manure management handling, to
remove inconsistencies in individual handling shares. This issue was commented on in the last review
(Issue ID A14). The current form of AWMS respects thdugtaonset of anaerobic digestion in full
compliance with UNECE reporting and OECD/EUROSTAT reporting. It is an important step to complete the
harmonization of ammonia and N@porting and nitrous oxide reporting.he overview of the country
specific diribution of AWMS is shown ifiab.5-21, Tab.5-22 and Tab.5-23 andFig.5-2).
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2. Liquid storage
3. Solid storage
4. Pasture/Range/Paddock

Theuse of manure in anaerobic digesters is relevant for cattle, swine and poultry marheaperation

of anaerobic digesters began in 2001 when two biogas stations started to work. The specific structure of
Czech animal breeding (mostly in factory farming) made it possible to build anaerobic digesters close to
farms to consume daily manurerqmuction very efficiently without the need to store the manure.
Consumption of manure in anaerobic digesters in the Czech Republic is limited because the sources of
biological input (manure, green biomass etc.) are also limited. The number and capaaitgesbbic
digesters remained at their maximum number from 20Tal{.5-20).

Tab.5-20 Increase in the number of biogas stations, estimation of total digestate production and amount of nitrogen in
digestate, 20012021 (www.biom.cz)

Year Number of biogas stations

2001 2 42 210 000
2005 10 210 1050 000
2010 135 2835 14175 000
2011 204 4284 21420 000
2012 327 6 867 34335 000
2013 386 8 106 40530 000
2014 386 8 106 40 530 000
2015 386 8 106 40530 000
2020 386 8 106 40530 000
2021 386 8 106 40530 000

Animal waste management systems (AWMS) are usedforaMd Clklemission estimations in the same

way. The annual update of the AWMS is possible thanks to the cooperation with the Crop Research
LyadAddziS o5NX» YE NNE 5N 22ffySNRGtO FyR dzy AFTAOLN (
of the intensve cooperation was the unification of input data in all country reports on nitrogen emissions

and the nutrition balance from the agricultural sector.

Tab.5-21 Overview of Czech countrgpecific AWMS: dairy andon-dairy cattle, fractions of individual manure management
systems [%], 199Q022

Livestock category : Type of AWMS
Fraction of manure N per AWMS [%)]

Dairy cattle Tjri\;eesrzabrg: Liquid system Daily spread Solid storage

1990 0 25 2 68 5
1995 0 24 1 65 10
2000 0 25 1 64 10
2005 2 24 1 62 11
2010 15 19 1 58 7
2015 32 11 0 54 2
2020 33 11 0 56 0
2021 33 11 0 56 0
2022 32 11 0 57 0
1990 0 27 1 60 12
1995 0 23 1 59 17
2000 0 18 1 64 17
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Livestock category Type of AWMS
Fraction of manure N per AWMS [%)]

Dairy cattle ﬁ?gleesr%t;;c Liquid system Daily spread Solid storage PRP
2005 0 17 1 61 16
2010 2 10 1 63 17
2015 3 6 1 63 25
2020 3 7 0 63 28
2021 3 6 0 63 28
2022 3 7 0 62 28

Tab.5-22 Overview of the Czech countrgpecific AWMS: swine and poultry, fractions of individual manumanagement
systems [%], 199Q@022

Livestock category Type of AWMS
Fraction of manure N per AWMS [%]
Swine A_naerobic Liquid system  Daily spread Solid storage PRP
digesters

19902001 0 76 0 23 0 1
2002 1 75 0 23 0 1
2005 2 75 0 23 0 0
2010 19 56 0 25 0 0
2015 47 28 0 25 0 0
2020 45 23 0 32 0 0
2021 45 23 0 33 0 0
2022 48 20 0 32 0 0
19902000 0 0 0 84 2 14
2001 1 0 0 84 2 13
2005 2 0 0 84 2 12
2010 3 0 0 84 2 11
2015 6 0 0 84 0 10
2020 9 0 0 91 0 0
2021 7 0 0 93 0 0
2022 7 0 0 93 0 0

Tab.5-23 Overview of the Czech countrgpecific AWMS systems: sheep, horses and goats, fractions of individual manure
management systems [%], 199022

Livestock category Type of AWMS
: Fraction of manure N per AWMS [%]
Liquid system Daily spread Solid storage PRP
Sheep 0 0 50 50 0
Horses 0 0 40 60 0
Goats 0 0 40 60 0

The animal waste management system (AWMS) has been updated annually based ontentong
statistical survey of agricultural farms in the Czech Republic. This investigation, ongoing since 2005,
evaluated crop production and livestock production of the farf®m the point of view of AWMS, data

on livestock housing systems are processed annually. These data show the percentage of individual
housing and grazing systems for individual categories of animals. A further complementary basis for the
uniform calculéion of the AWMS was the statistical study of IAEI (Institute of Agricultural Economics and
Information), which surveyed farms for manure transferred annually to biogas stations. Based on these
data, nitrogen production in livestock manure (Nex rate) wagddd according to the percentage of
individual housing systems for each livestock categ8ugbsequently, the amount of nitrogen in the
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manure transferred to biogas stations was separated. The result was the determination of the percentage
share of indiidual methods of handling slurry in agriculture.

Manure management storage and usage are subjected to national Decree No. 377/2013 Coll. This
regulation is based on EU regulation No. 91/676/EHS from 1991. The manure storage capacity corresponds
to the estmated production for 6 months. This does not apply to the storage of solid manure on
agricultural land before use. Solid manure may be stored on agricultural land at suitable places in a field
for a maximum period of 24 months. The company/owner can dtogenanure for fertilizer again on the

same agricultural land four years after soil cultivation of the agricultural land. Liquid manure is to be stored
in leakproof tanks or scrub areas in stables. Reservoirs and tanks or areas in the stables mushmatch t
capacity of at least four months estimated production of liquid manure or share at a minimum of three
months estimated production of liquid manure and dung, depending on the climatic conditions of the
region. The decree No. 377/2013 Coll. includes dimeexes with data for calculating the production of
manure in a situation where records of the manure management system evidence on individual farm level
are not available (e.g. typical animal mass of livestock, nitrogen content in excrements, dry mass of
excrements etc.). A farmer can calculate the production and control the use of manure according to the
number of heads of livestock.

5.2.2.2.2 Methane emissions (CRF 3.B.1)

CH emissions from manure management were identified as a key source by trend and level assessments
(TA, TA /sefab.5-1). The estimation of methane essions from manure management for cattle and
swine categories is performed according to the Tier 2 method. Methane emissions in other livestock
categories are estimated according to the Tier 1 approach.

In relation to the decreasing trend in the animalpadation (especially cattle and swine), the methane
emissions from manure management had rapidly decreased during the period2D390 The trend in
methane emissions from manure managemenpissented inFig.5-3. Between20122022, emissions
increased slightly, on average just under 4%, with a minimum in 2014 and a maximum in 2018.

60

N w H a1
o o o o

Methane emissiongkt CHy]
=
o

1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010
2012
2014
2016
2018
2020
2022

==g== Submission 2024

Fig.5-3 Trend in methane emissions from manure management, 12922
Cattle category

The activity data on cattle population distributed by age and gender were obtained from the Statistical
Yearbook of the Czech Republic (CzSO), providing a consistent time ofettiesanimal population
numbers during the entire reported period (192022). Gross energy (GE) values were estimated based
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2y GKS yI A2 ytaf (2064} adPEC 2006 GIN@IPCC 13019 Gh the special spreadsheet
(more information in he Enteric Fermentation chaptetih connection with the refinement of activity data

in the calculation of gross energy intake (chapter Enteric Fermentation), the value of volatile solids (VS)
was changed. Methane conversion factor (MCF) changed becaube changes in AWBI Fig.5-2).
Consequently, the methane emission factor from manure management changed significantly in all cattle
categoriesGE values are repatl in CRF as countspecific data for the entire reportegeriod (rab.5-24).

Tab.5-24 Gross energyGE) for dairy and nowlairy cattle [MJ/head/day], reported period 1992022

1990 1995 2000 2005 2010 2015 {0740] 2021 2022 ‘
Dairy cattle 228.9 246.8 268.9 297.0 3077 331.8 364.4 364.7 368.9
Other cattle 118.3 131.7 143.3 153.9 163.1 1658 170.6 170.6 170.7

EF is calculated farach cattle category angeported for dairy and nofairy cattle. The value reported
for non-dairy (other) cattle is the weighted average of results calculated for eackhdaiby category
separately. The total emissions are the sum of two productsafckudpopulation of dairy cattle +
ERonpaiycanidpopulation of nondairy cattle).

The current updated data on the AWMS distribution were employed for the emission estimation. Other
specific parameters for estimating the emission factors forcatyg (Ba/ CO0 ¢ SNB 200G+ Ay SR
et al. 012). The specific parameters recommendedise by studies in neighbouring countries are the
same as the default values 8?#CC 2006 Gand correspond to the climate zone in the country. The

LI NI YSGSNBR NBO2YYSYRSR Ay 5NYY3ISy Si | Tab5BHAMHO
¢KS +{ LI N} YS{iSNE @tak (20dZ) bade8 Bn BASH aBd\MICF Hafigs and EF for
estimating the methane emissions are presenteda.5-25 and Tab.5-26.

Tab.5-25 Activity data, input data and calculated data used for estimating methane emission factors for manure management
for all age cattle categories, actual data for 202

Dairy Suckler Mature Mature Heifers Bulls Heifers Bulls Calves,F Calves,

Heifers Bulls 1-2yrs 1-2yrs 612m 6-12m <06m <06m

Population '

(1000 heads], G280 358 220 68 21 210 105 114 73 138 105
Body weight [kg], CS 650 650 600 800 470 560 265 300 115 115
GE, gross energy intake 550 05 55576 21720 276.83 18718 203.26 11505 14326 66.52 67.67
[MJ/head/day]

DE, digestibility of feed

%] Co 70 64 60 60 66 71 66 66 66 66
ASH content of manure as a 8 8 8 8 8 8 8 8 8

fraction of dry feed intake [%]
VS, volatile solid excr. per da
in dry organic matter

Sum of (MCF*AWMS) 0.0332 0.0266
Bo,, maximum methane
producing capacity

EF from manure managemer
[kg CH/headlyear]”
“Calculated value

C&; country-specific data
CzS@ Statistical Yearbook of the Czech Republic, the Czech Statistical Office
B, ¢ Table 10A4, Table 10/, IPCC 2006 GlI.

ASH; recommendation p. 10.42 IPCC 2006 Gl.

6.25 5.24 4.77 6.07 3.5 3.3 2.18 2.72 1.26 1.28

0.24 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18

1204 519 472 8.96 3.83 351 259 2.87 191 195
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Tab.5-26 List of parameters for methane emission factor estimation from manure management in the Czech conditions, MCF
values [%)]

Cattle, all age categories MCEF values (IPCC 2006 Gl., Table 10.17)
(%]
Anaerobic digesters 1
Liquid system 17
Daily spread 0.1
Solid storage 2
Pasture, range and paddock 1

The equations for determining the emission factors and estimating the methane emissions were taken
from IPCC 2006 Guidelines

1. Eg. 10.22 (IPCC 2006,®!l 10.37) wassed to estimate the methane emissions:
. Qo 0@ WO H & O & BME ¢

00 R =

WwQwli p Tt Qo

2. Eg. 10.24 (IPCC 2006 Gl., p. 10.42) was utilized to estimate the VS parameter:
oy s P OO0 0 "Y'O
WY 0O—— YOOOO
p T p@uv
3. The methane emission factors were estimated using Eq. 10.23 (IPCC 2006 Gl., p. 10.41):

OO0 W I 0O6AWTY

An overview of thalaily volatileexcretedsolids (VS, kg dry matter/animal/day), methane emission factor
and methane emissions for dairy cattle and rabairy cattle igoresented inTab.5-27.

Tab. 5-27 Overview of VS [kg dry matter/head/day], Efkg CH/head/year] and methane emissions [kt] from manure
management, dairy and noiwairy category, 1992022

Dairy cattle Other cattle
VS EF Methane S EF Methane
[kg DM/head/day] [kg CH/head/yr] emissions  [kg DM/head/day] [kg CH/head/yr] emissions

[kt CHi] [kt CHy]
1990 4.22 14.03 16.93 2.30 5.45 12.54
1995 4.55 14.65 10.73 2.57 5.63 7.31
2000 4.83 15.95 8.74 2.81 5.38 5.52
2005 5.18 17.56 7.60 3.04 5.49 5.27
2010 5.22 14.12 541 3.20 4.28 4.13
2015 5.62 10.86 4.09 3.19 3.37 3.47
2016 5.76 11.26 4.19 3.17 3.35 3.50
2017 5.82 11.38 4.21 3.12 3.29 3.46
2018 6.02 11.77 4.30 3.28 3.64 3.82
2019 6.03 11.74 4.28 3.28 3.64 3.83
2020 6.18 12.04 4.33 3.30 3.66 3.82
2021 6.18 12.05 4.32 3.30 3.66 3.84
2022 6.25 12.04 4.31 3.30 3.62 3.85
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Swine

In 2019, ERT from EU noted that the Tier 1 methodology used f@miskions from manure management

of swine, which is one of the key sources, resulted in a potentialestamate exceeding the threshold of
significanceRecalculation based on countspecific zoetechnical data was planned for tr&ibmission
2022accoding to the improvement plarin 2020, ERT noted the requirement of a Tier 2 approach to be
used obligatorily ifSubmission2021and proposed a Potential Technical Correction (PTC) that used the
default IPCC parameters and Eq. 10IBEC 2006) he list & parameters recommended is listed in the
following Tabh.5-28 and Tab.5-29. SinceSubmissior2022 this update was implemented in the inventory.

Czech satistical data allows splitting the swine population into two subpopulations: market swine and
breeding swine (CzSO). The proportion between subpdtipugvaies from 9% to 12% over a time series.
The proportion of 12% was recorded in the years 19905, the lowest proportion of breeding animals
was recorded in 2008. There are the default value data of maximum methane producing capacity and
volatile olids available in T. 16A (IPCC 2006). Counspecific AWMS allows to calculate methane
conversion factorResults of the current estimation are availabidab.5-30.

Tab.5-28 List of parameters for estimating methane emissions from manure management of swine in the Czech conditions,
data 202

Input data (202) Market swine Breeding swine Data source
Swine population [1 000 heads] 1312.63 120.19 CzSO

VS, volatile solid [kg/head/day] 0.3 0.46 IPCCT. 16A T. 10”8
Bo, maximum methane producing capacity 0.45 0.45 IPCCT. 16A T. 10”8
MS * MCF, [%)] 5.30 5.30 CS,IPCCT. 10.17

Tab.5-29 List of parameters for estimating methane emissions from manure management of swine in the Czech conditions,
MCF values [%], data 2@2

Swine, all subcategories MCEF values (IPCID06 Gl., Table 10.17, CS)
[%]

AWMS (CS) Shareof MS (202) MCF values MS*MCF
Anaerobic digesters 48.1 2.8* 135
Liquid system 194 17 3.30
Solid storage 325 2 0.65
Other 0 1 0
Sum MS*MCF 5.30

*Recommended value, technical correction, 2021, TERT

Tab.5-30 Activity data for estimating methane emissions from manure management of swine in the Czech conditions; 1990
2022

Market swine Breeding swine Weighted avg. \
VS EF VS EF EF Total emissions
[kg DM/head/day] [kg CH/head/yr]  [kg DM/head/day] [kg CH/head/yr] [kg CH/head/yr] [kt CHy]
1990 0.3 4.43 0.46 6.79 4.71 22.56
1995 0.3 4.43 0.46 6.79 4.72 18.24
2000 0.3 4.43 0.46 6.79 4.70 17.32
2005 0.3 4.36 0.46 6.69 4.63 13.31
2010 0.3 331 0.46 5.07 3.49 6.66
2015 0.3 1.74 0.46 2.66 1.82 2.84
2016 0.3 212 0.46 3.24 2.22 3.57
2017 0.3 2.07 0.46 3.17 2.17 3.23
2018 0.3 2.01 0.46 3.09 211 3.28
2019 0.3 1.93 0.46 2.9% 2.02 312
2020 0.3 1.9 0.46 2.2 1.99 2.99
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2021 0.3 1.89 0.46 2.9 1.98 3.01
2022 0.3 1.75 0.46 2.68 1.83 2.62

* Implementation of AWMS system update

This methodological update mader Submission 202 resulted in decreased estimates of methane

emissions from manure management.

Other livestock categories

Methane emissions from other farm animals are estimated by theITaproach. The default EFs for the

developed countries were employeitigb.5-31):

Tab.5-31 Default methane emission factors used for estimating £#issions from manure management (Table 10.15 and

10.14IPCC 2006 Gl.

Livestock category EF [kg Cithead/year]

Sheep 0.19
Goats 0.13
Horses 1.56
Poultry
Broilers 0.02
Other poultry* 0.182

* Emission factor for other poultry is calculated as weighted average of two default EFs for different breeding systems

(13% wet and 87% dry systems; 0.182 = 1.2 x 0.13 + 0.03 x 0.87).

A more detailed description of methane emissions from manure managefeerpoultry category is

presented inTab.5-32:

Tab.5-32 Activity data, default emissions factors (Table 10.ICC 2006 Gland emissions estimated for poultry population

Poultry population [1 000 heads] EF CHemissions
data 202 (CzSO 2(®) [kg CH/headlyear] [kt/year]
Poultry 23026 0.104 (IEF) 239
Broilers 11155 0.02**
Other poultry 11872 0.182*
Wet system, 13% 1.2**
Dry system, 87% 0.03**

* Weighted average calculated from subcategories
** Manure management methane emission factors (T. 10.15 IPCC 2006 Gl.)

5.2.2.2.3 Nitrogen excretion rate

The determination of Nex rate has undergone development related to the availability of activity data and
efforts to unify Nex values within the framework of HBCE, OECD and IPCC reporting.

Nex value in all animal categories, except cattle, were thasethe national data for typical animal mass

(TAM), Eqg. 10.30PCC 2006 Gind the default excretion rate (Table 10.1BCC 2006until NIR 2021
submission. Nex value for cattle had been calculated in a special spreadsiraatpn for the calculation

of emission factors used for methane emissions from enteric fermentation and manure managehsnt. T
calculation was based on population data, annual average excretion rates calculated from gross energy
intake (GE) and share of protein in feed and milk. The parameters for estimating the Nex value for cattle
were collected from literature sources anéngonal communication with agricultural experts. The value

of protein content in milk was obtained from relevant literature (Poustka 2007, Ingr 2003 and Turek 2000).

This also applies for protein content in feed (in dry matter) of 16.5% (Zeman, the €eduigfstandards

124 M3 X/ Sy i NI f LyadAaiddziS F2NJ {dzZLISNBAAAY3T YR ¢
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non-dairy (weighted average) and as a suarized total for cattle.
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The abovementioned procedure was revised for NIR 2021 submission (data 2019) Whecptintry
specific value of Nex was newly derived from the national legislation (Decree No. 377/2013/z&oll.).
made the change effective sin2819, making the data in the time series inconsistent. Therefore, to unify
the inputs since 2019 among all relevant reporting {E#CE, OECD, EUROSTAT).

Decree No. 377/2013 Coll., on the storage and use of fertilizers states the average values of annual
nitrogen production, calculated per unit of livestock (1 Livestock Unit = 500 kg live weight of animals).
These values were used as coefficients to derive the Nex rate. The reported coefficients were obtained
based on a study of the Ministry of Agricultureo G KS / T SOK wSLldzf A O 6 NB&SI NOF
on interaction between water, soil and environment from the point of view of manure management in
adzadl Ayl ot S FEIRRTOIsEudydaNIysed maruneprpduction in various systemsnoéilan

housing used in the Czech Republic. The research was based on a detailed survey of the annual manure
production per one livestock unit (LU), considering the technological systems of animal housing, the
production of various types of manure and specesl categories of animals. The results of the survey

were used for in force legislation amendment from 1998 and further published in the proceedings of an
AYGSNYFGA2yFE O2yFSNBYOS Ay Hamm o0Yf NNJ H A wmoend & hy
came into force under No. 392/2021 Coll.

Based on the last review recommendation (Issue ID A7, A5) we eliminated typical animtiliotagsons

for goats, sheep and horses which arose due to a lack of suitable statistical information in the current
submission. We verified the TAM values by comparing the default N(Tat&0.19]PCC 200&nd IPCC

2019 and countryspecific data provided by Decree No. 377/213 Adié Nex rate data was revised and
corrected for the entire reporting periodAdditionaly, the erroneous N rate value used for swine was
corrected (0.51 instead of incorrectly used 0.68) for this invent8opMmissior2023).

Based on validation, we adjusted the Nex rate value for some livestock categadties a previous
Submission 2023 he following adjustments were appliethf.5-33), the detailed explanation is provided
in the text below the table:

Tab.5-33 Overview of input data for nitrogen excretion calculation

Livestockcategory N rate TAM Nex rate Nex rate
[kg N/1 000 kg/day] Typical animal mass 19902019 20202022
[kg N/head/year] [kg N/head/year]
Dairy cattle Countryspecific Countryspecific Countryspecific Countryspecific
Non-dairy cattle Countryspecific Countryspecific N rate * TAM N rate*TAM
Swine Default/ Countryspecific N rate * TAM Countryspecific
Countryspecific
Sheep Default/ Default N rate * TAM Countryspecific
Countryspecific
Goats Default/ Default N rate * TAM Countryspecific
Countryspecific
Horses Default/ Countryspecific N rate * TAM Countryspecific
Countryspecific
Poultry Default/ Countryspecific N rate * TAM Countryspecific
Countryspecific

Dairy cattle- Based on the proposal of experts from CRI, the Nex rate value for the entire time series was
taken newly from OECD reportiifiab 535). Estimation of the amount of excreted nitrogen is based o
milk production. Country specific N rate corresponds to the default value.
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Non-Dairy cattleg validation of nationally specific values was performed by comparing the defaateN

value (according to IPCC 2006 and 2019 Guidelines) and the countrficsNerate value that can be
derived from Decree 377/2013 Coll. The newly determined Nex value was calculated from the weighted
average TAM of the nedairy cattle and the country specific value of the N rate.

Swine- the validation of country specific itees was prepared by comparing the default value catd
(according to IPCC 2006 and 2019 Guidelines) and the country specific value of N rate, which can be derived
from decree 377/2013 Sb and whose value from the default parameters corresponds wellvaliddd
gradually decreased from 62 kg (192005), 60 kg (2008014), 59 kg (2013021).

Sheep and goatsvalidation of country specific values were performed by comparing the defaateN

value (according to IPCC GL 2006 and 2019) and the natispedific N rate value, which can be derived

from Decree 377/2013 Sb and whose value corresponds well with the default parameters. Because country
specific data on sheep and goats TAM are not available, the IPCC Guidelines 2006 default values for the
entire time series were used for the calculation (for sheep 59 kg, for goats 38.5 kg).

Horses the validation of the country specific values was performed by comparing the default N rate value
(according to IPCC 2006 and 2019 Guidelines) and the nationally specific N rate value, which can be derived
from Decree 377/2013 Sb and whose valagesponds well with the default parameters. Since no country
specific data on horse TAM are available, the value determined by expert estimation was adjusted so that
its changes were consistent in the time series. TAM is gradually increased: 520 kg 92990530 kg

(2000 2008), 540 kg (2062018), 550 kg (2012021).

All these changes were reflected in the amount of direct and indirect niteoussions Overview of Nex
rate values used for calculation is shoimrmab.5-34:

Tab.5-34 Nex rate values used for estimating nitrous emission, data 12922

Updated value of Nex rate

[kg N/head/year]

Non-dairy cattle Swine Horses
1990 46.4 11.5 9.7 9.7 47.5 0.7
1995 47.8 11.5 9.7 9.7 47.5 0.7
2000 51.2 11.5 9.7 9.7 48.4 0.7
2005 544 11.5 9.7 9.7 48.4 0.8
2010 547 11.2 9.7 9.7 49.3 0.8
2015 551 11.0 9.7 9.7 49.3 0.5
2016 570 11.0 9.7 9.7 49.3 0.5
2017 56.3 11.0 9.7 9.7 49.3 0.5
2018 59.9 11.0 9.7 9.7 49.3 0.5
2019 58.7 11.0 9.8 9.8 49.3 0.5
2020 58.7 11.0 9.8 9.8 49.2 0.5
2021 58.8 11.2 9.8 9.8 49.1 0.5
2022 58.8 10.5 9.8 9.8 49.1 0.5

In the case of dairy cattléhe Nex rate value for the entire time series was taken newly from EUROSTAT
reporting (the documentation provided by the CRI team responsible for this reporting), because the
calculation of the amount of excreted nitrogen is dependent on milk productibitiwis increasing in the
Czech Republic since 1990.

This equation was used for the calculation of nitrogen excretion rate from milk production

0QLOO® & uX 1 10 & BT @n8)w
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Tab.5-35 Source data for calculation of nitrogen excretion rate for dairy cattle

Milk production Milk production Nex
[Ilyear] [ka/day] [kg N/head/day]

1990 3949 11.12 79.0
1991 3712 10.45 76.1
1992 3791 10.68 77.0
1993 3824 10.77 77.5
1994 3964 11.16 79.1
1995 4117 11.60 80.9
1996 4289 12.08 82.8
1997 4366 12.30 83.7
1998 4837 13.62 88.5
1999 5022 14.14 90.2
2000 5255 14.80 92.3
2001 5589 15.74 95.2
2002 5718 16.10 96.3
2003 5756 16.21 96.6
2004 6 006 16.92 98.6
2005 6254 17.61 100.5
2006 6370 17.94 101.3
2007 6548 18.44 102.6
2008 6776 19.08 104.2
2009 6870 19.35 104.9
2010 6904 19.44 105.1
2011 7128 20.07 106.6
2012 7433 20.93 108.6
2013 7443 20.96 108.6
2014 7705 21.70 110.2
2015 8001 22.54 112.0
2016 8061 22.70 112.4
2017 8223 23.16 113.3
2018 8526 24.01 115.0
2019 8471 23.86 114.7
2020 8893 25.05 116.9
2021 8916 25.11 117.1
2022 9 084 25.59 117.9

An overview of the estimated nitrogen excretion value used for the calculatiddO emissions from
manure in the cattle category is presentedTiab.5-34 Tab.5-37. An overview of all activity data used in
the current submission is performed Trab.5-36.

Tab.5-36 Activity data, input data and calculated data used for estimation of annual nitrogen excretion rate for all animal
categories, actual data 2@2

Livestock category N Production Animal weight Nitrogen excretion N Production
Decree No. 377/2013 [ka] [kg N/head/year] [kg N/livestock
[kg N/1 000 kg/day] category]
Dairy cattle 0.49 650 11790 42238 265
Non-dairy cattle 0.39 417.9 58.77 62472 451
Swine 0.52 59 10.5 15062069
Goats 0.69 38.5 9.75 239918
Sheep 0.55 48.5 9.75 1698 411
Horses 0.24 550 49.13 1857430
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Livestock category N Production Animal weight Nitrogen excretion N Production
Decree No. 377/2013 [ka] [kg N/head/year] [kg N/livestock
[kg N/1 000 kg/day] category]
Poultry 0.50 1.44* 0.51 11634566
Total 135203 110

*weighted average

5.2.2.2.4 Direct and indirect nitrous oxide emissions (CRF 3.B.2)

N.O emissions froormanure management were identified as a key source. Since 2019 (Submission 2021),
Tier 2 methodology was used for estimating the emissions in all animal categories. The -spewgific

value of Nex was derived newly from the national legislation (Decree 3¥@/2013 Coll.). The
methodological level upgrade was possible due to the use of cowpiegific input data evaluating the

rate of nitrogen excretion. Emissions were calculated based on nitrogen excretion per animal and the
animal waste management syste Following the IPCC guidelines, alDi¢missions that took place before
applying manure into soils are reported under manure management (3.B). The IPCC guidelines method for
estimating NO emissions from manure management entails multiplying the tataunt of N excretion

(from all animal species/categories) in each type of manure management system by the emission factor
for that type of manure management system. The overview of direct and indirgdt é¥nissions is
provided inTab.5-37.

To estimateN,O emissions from manure management, the default emission factors for the different
animal waste management systems were taken from Table 10.21 (IR6Ls2@Tab.5-37.

Input data consists of the mass fraction Xi,j of animal excrement in the animal category i (i = dairy cows,
20 KSNJ OF ( értalicus tydas dfawAste Xnanagement (AWMS) j (actually: j = liquid manure, solid
manure, pasture, anaerobic digesters). Here, it holds that Xi, 1 + Xi, 2 + ... + Xi, 6 = 1. Within the Tier 1
method, only the values of matrix X for typical means of manag# of animal excrements in Europe are
given. AWMS parameters presented in the IPCC 2006 Guidelines were adapted to the Czech conditions.

Tab.5-37 Default IPCC emission factors for direciOlemissiongised actuallyfor different AWMS(T.10.21, IPCC 2006)

AWMS Emission factor (EF3) ‘
[kg NeO-N per kg N excreted]

Anarobic digesters 0

Daily spread 0

Liquid/Slurry 0.005

Solid Storage 0.005

The emissions are then summed over all the mamiamagement systems. The manure production data
for individual AWMS in Submission 20@re reported inTab. 5-38. Values reflected the different
approactes to AWMS and the use of counspecific values of Nex (data 202022).

Tab.5-38 Nitrogen production of manure distributed in individual AWMS [kg N/yr], data 202022

N Production [kg N/year]

2020 2021
Liquid system 24 879 416 12 836 231 12 098 675 12 211 137 11 476 326
Solid storage 79 443 276 75221 019 80 520 950 80538 817 80 343 687
Anaerobic digesters 11 719 312 23 905 613 24 207 189 24 131 202 23581 665
Pasture 17 842 675 17 323 895 19 474 881 19 280 301 19 801 432
Other 2 074 082 1117818 0 0 0
Daily spread 931 015 988 928 0 0 0
Total 136 301 136 161 135203 110

136 889 775 131 393 503 694 457

Annual irventory submission 257



CHMI NATIONAGHGNVENTORREPORT OF TIEECHREPUBLIA990;2022

5.2.2.2.5 Indirect emissions from manure management (CRF 3.B.2.5)

Indirectemissions originate from volatile nitrogen losses that occur primarily in the form of ammonia and
NQ. The fraction of excreted organic nitrogen that is mineralized to ammonia nitrogen during manure
collection and storage depends primarily on time andatesser degree, temperature. Nitrogen losses
begin at the point of excretion in buildings and other animal production areas and continue through on
site management in manure management systems.

Tier 1 calculation of nitrogen volatilization in the formNift and NQ from manure management systems
(MMS) is based on multiplying the amount of nitrogen excreted (from all livestock categories) and
managed in each MMS by the fraction of nitrogen volatilized (Eq. 10.26 IPCC 2006). Nitrogen losses are
then summedover all the MMS (Eq.10.26, Table 10.22, IPCC 2006 Gl.). For estimating ingrect N
emissions from manure management, the fraction of nitrogen losses due to volatilization and the default
indirect factor EfFassociated with these losses were employed{@d 1.3, 2006 IPCC). The fraction of the

total nitrogen volatilized from manure is about 40% of the total nitrogen excreted by all animal categories
excluding MMSLJF &  dzNB ¢ @

In cooperation with the Crop Research Institute, a specific value for theopiop of nitrogen from
YIydzNE GKIFIdG A& fSIFOKSR FNRBY aa{ aaz2fAR ad2N) 3S¢
et al. 2018) were used for estimating the counspecific Fragachmsvalue. The value is 1% of solid manure
stored outdoors oin feedlots.

Tier 1 calculation of nitrogen losses due to leaching from MMS is based on Eq. 10.28, IPCC 2006, where
the amount of nitrogen from the solid fraction of annual production of manure per animal is multiplied by

the percentage of managed manurgtrogen losses for the livestock category (courgpecific value)
Frageachms Emission factors E&nd EEfrom Table 11.3, IPCC 2006 are used in this estimation.

An overview of indirect and direct.® emissions estimated during the period 19802 is presented in
Tab.5-39.
Tab.5-39 Indirect and direct NO emissions from manure management [kb®/year], 19902022

N2O emissions of N from manure management [kiQlyear]
Indirect Direct Total NO emissions

Volatilisation Leaching Total
IPCC Eq. 10.27 IPCC Eg. 10.28

1990 1.65 0.02 1.67 2.09 3.76
1995 1.07 0.01 1.09 1.35 2.43
2000 0.99 0.01 1.00 1.24 2.24
2005 0.86 0.01 0.87 1.06 1.94
2010 0.74 0.01 0.75 0.85 1.60
2015 0.70 0.01 0.71 0.71 1.42
2016 0.73 0.01 0.74 0.72 1.46
2017 0.72 0.01 0.73 0.72 1.43
2018 0.75 0.01 0.76 0.75 1.50
2019 0.74 0.01 0.75 0.73 1.48
2020 0.74 0.01 0.75 0.73 1.48
2021 0.74 0.01 0.75 0.73 1.48
2022 0.73 0.01 0.74 0.72 1.46

The aboveamentioned changes in activity data described in previous chapters caused a decrease in direct
and indirect emissions in the dline series except for the last two years. The decrease was by about 23%
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in direct emissions, by about 15% in indireatissions and by about 20% in total nitrous emissions from
manure management.

Coordination with the reporting under the Convention on Long - Range Transboundary Air
Pollution

In 2021, a recalculation of ammonia and d@issions originating from maneimanagement and manure
application continued. The purpose of this recalculation was a national ammonia anenN§sions
inventory improvement by use of a Tier 2 approach with implementation of some ammonia abatement
measures. Tier 2 uses a mdilesv apploach based on the concept of a flow of TAN through the manure
management system. The Excel Manure ManagemefibwM tool was used for it. Except calculation of
ammonia and N@emissions, the N flow tool is also able to calculat® Mmissions. These emisss of

N.O are considered as Emissions from Manure Management (CRF 3.B.2.5). The comparison of results
generated by NFlow tool and NIRrocedures showed inexplicable differences in estimatgd Bimissions
when the same input data were usetlhe Czech teamwill continue its efforts to harmonize input data
and estimates of the results of emissions reported from the agricultural sector in the Convention en Long
range Transboundary Air Pollution and in the NIR.

ForSubmissior2023, we ensured that the data &WMS were updated and adjusted with respect to the
likely development of manure handling, in particular to remove jump changes in individual management
systems shares. The current form of AWMS respects the gradual onset of anaerobic digestion in full
complance with the UNECE reporting. It is an important step to complete the harmonization of ammonia
and NQreporting and nitrous oxide reporting.

In 2023, the harmonization process focused on the evaluation of measures reducing ammonia emissions
on the amaunt of indirect N20O emissions from manumanagement. Cooperation in this field will
continue.

5.2.2.3 Uncertainty and time -series consistency

Uncertainty estimates are based on the expert judgment. The uncertainty in the activity data equals
5%. The uncertaintin the emission factor equals 20% for estimation of, Eiissions and 30% for the
estimation of NO emissions. The combined uncertainty for, @Hdissions equals 20.6% and that faON
emissions equals 30.4%.

The time series consistency was negativelgcéd by unequal development of the individual manure
a2aldsSya RAAGNAOGdziAZ2Yyd ¢KS FANBRG SELISNI 2dzRISYSyi
in the proportion of the liquid fraction in the dairy cattle category and a decrease in the piopat solid

fraction in the nondairy cattle category caused by the change in the technology of cattle breeding from

the early 1990s. This expectation had not been met and, until the 2019 submission, the manure
distribution retained at its original valueghis trend was interrupted by the implementation of new AWMS

for the concerned time series in 192022, described in the following chapters.

The determination of the Nex rate also underwent development. A significant change was the transition
to country-specific data in 2019. The leap changes in the development of Nex values were then removed
in this year's submission, which fulfilled two objectivése data was consistent across the time series and
was fully harmonized with the input data used to iernational nutrient balance (EUROSTAT, OECD) and
ammonia emissions reporting (UBCE). There is important progress in harmonization activities mentioned
several times in review reports (Issue ID A9).

All the improvements made for the current submission concerning Nex rate values and AWMS, solved the
issue of time series inconsistency mentioned in the last review report. (Issue ID A3, A7, A13, Al4, A15).

Annual irventory submission 259



CHMI NATIONAGHGNVENTORREPORT OF TIEECHREPUBLIA990;2022

5.2.2.4 Source-specific QA/QC and verification

QA/QCcludes checking the activity data, emission factors and methods employed. All the differences
are discussed and, if necessary, also corrected. The procedure of inventory compiling is initiated by IFER,
where all the necessary data, obtained from the CZgtztistical Office (CzSO), are inserted into the excel
spreadsheets and verified by other IFER experts. Cogpeyific Nex rate data are calculated according

to the annexes of the Czech Decree No. 377/2013 Coll. and up to date population data (@za8€)ylated

average of the individual animal category. The-#xhnical national data is supplied by experts from the
agricultural institutes (see above). The appropriate values in the calculation spreadsheets are updated at
IFER, replacing the older vatueThe verified data is transferred to CRF Reporter, where the data is
technically verified again. A completeness check of the CRF tables was performed for firsdriene
approval.

Special attention was paid to the validation of the courgpecific anmnal waste management systems
the proportion of individual management systems was estimated by the experts from CRI as well as
nitrogen excretion rate. An example of deriving Nex for pigs is showalirb-40.

Tab.5-40 Example of the derived values of Nex for swine with support of data from Decree No. 377/2013 Gath 2022

Swine category Population N Production Total production
[1 000 heads] [kg N/head] [t N]
Pigs <20 kg live weight 422.45 21 887
Pigs 20+ and <50 kg live weight 345.90 7.35 2542
Fattening pigs 50+ and <80 kg live weight 252.76 117 2 957
Fattening pigs 80+ and <110 kg live weight 221.87 171 3794
CriGSYyAy3a LAIE xmmn 69.65 21.6 1505
Boars ready to breed 1.66 29.61 49
Covered sows 97.09 31.49 3057
Sows not covered; total 21.44 12.6 270
Total 1432.82 10.51 (WA)* 15062
Relative share [%] 100%

* calculated as weighted average of N production per listed swine categories

The emission factor for methane production from manure management is calculated by Tier 2 methods
for both cattle categories and swine. The default values of emission fa@talde 10.14, IPCC 2006) are
higher than the countnspecific onesTab.5-41):

Tab.5-41 Comparison oimethane emission factors for manure management, IPCC 2006 Gl. default and cespégific values
(Submission 202

Livestock category ' CH emission factor for manure management [kg @hkad/year] _

IPCC default value Country-specific value

(Table 10.14, IPCC 2006 Gl.)
Dairy cattle ' 21 12.04
Non-dairy cattle 6 3.62
Market swine 6 1.75
Breeding swine 9 268

The nitrogen excretion rate for dairy cattle and other cattle was compared with the default nitrogen
excretion rate factors available for the Western Europe region in IPCC 2006 GlI. (Table 10.19). The updated
country-specific data based on Decree No. 377/20Coll. were closer to the default values than the
previous ones (CHMI 2022).
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Tab.5-42 Overview of N rate values, IPCC 2006 default and couspygcific values (longerm average and Submission 202
values)

Cattle category N rate [kg N/1 000 kg animal mass/day]
IPCC default value Country-specific value Country-specific value
(Table 10.19, IPCC 2006) (long-term average) (Submission 2023)
Dairy cattle 0.48 0.4¢4 0.497
Non-dairy cattle 0.33 0.390 0.390

Tier 2 procedures were used for estimating the VS parameters for cattle. The cesp@cyfic values
calculated from national input data were compared with the default value available in IPCC 2006
Guidelines (Tables 16Aand 10A5):

Tab.5-43 Overview of daily volatile solid excreted values, IPCC 2006 default and cotsptegific values (longerm average and
Submission 202 values)

Cattle category VS [kg dry matter/head/day]
IPCC default value Country-specific value Country-specific value
(Table1l0A-4/10A-5, IPCC (long-term average) (Submission 2024)
2006)
Dairy cattle 5.10 511 6.25
Non-dairy cattle 2.66 291 3.30

5.2.2.5 Source-specific recalculations, including changes made in response to the
review process and impact of emission trends

Estimation of Nex for poultry category was validated wiita new TAM valugfor the period 20142022.
The changeloesnot have any impaatn estimated data because Nex for poultry is derived ftomactual
version ofDecree N0.377/2013 Col[Chapter 5.2..2.2.3 in the NIR text).

Update ofanimal waste management systemss implemented in Submission 2023. Consequences of
this improvement were described in text report (Submission 2023)e changes in AWMS affecttok

value of methane emission factor (through MCF) in cattle and swine categories, additionally the influent
estimation of nitrous emissions from manure management and amount of nitrogen inputs to managed
soils.In coherence with the changes in AWMS, agiew of Nex rate determination was carried out to
ensure the consistency of the data in time series.

5.2.2.6 Source-specific planned improvements, including tracking of those identified in
the review process

One of the tasks of the aboweentioned researclproject finished in 2022vas to directly improve the
emission reporting for the agriculture sector. Together with the Crop Research Institut®esehrch
Institute of Agricultural Engineeringie worked on the quantification of nitrogen flow in agricuktin the

Czech Republic.

One of the most important results of the joint activity was the unification of input data and the
quantification of outputs, respecting their interconnectedness and continuity. The joint work aimed to
create a uniform nitrogen bahce in agriculture, applicable for all the reporting (OECD, UNFCEEZEIN
etc.). The joint work has shown how difficult it is to unify reporting requirements and their
interdependence. The Czech Republic must find financial and professional sourcdiedong tasks:

1. Emissions of nitrous oxide, ammonia and other nitrogen oxides from agriculture must be considered in
the context of the entire nitrogen flow @low). While the input data are more or less harmonized, there
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is a lack of specific inforation on the effect of abatement technologies on the release of ammonia and
nitrogen oxides and the creation of indireci®emissions.

2. It is necessary to synchronize the various systems for transmitting data from agricultural practice
towards EUROSTA®D that data are available for the calculation of GHG emissions from mineral, farm, and
organic fertilizers within the National Inventory System (NIR) and from the reporting of pollutant emissions
(UNECE).

3. Concerning to the harmonization of manure mgaent systems for the needs of NIR andEBE, the
proportions of individual methods of management (AWMS) need to be unified and specified so it is
possible to take into account the reduction measures taken into account withiEOBL Currently, NIR
onlyworks with 4 basic loading methods.

4. The unification of AWMS makpossible to determine accurately the amount of volatilizable nitrogen
from animal excrements and from washings, which will make the Nutrient Balance of the Czech Republic
(losses) more awrate and will make it possible to link NIR with the reporting of ammonia and NO
emissions.

5. Specifying the amount of releasable nitrogen when handling farmyard manure in stables and
warehouses will further specify the amount of nitrogen that reachss $oil in the form of farmyard
manure. The Nutrient Balance and NIR work with the value.

Harmonization with the reporting under UBICE is a logical part of the nitrogen flow model in agriculture.
Ly Oft2aS O022LISNI A2y ¢ A GEKE répoifing for & degidr af agdbilture)2vg & A 0 f
continue with comparison of estimating indirect emissions at NIR.

For the upcoming submissions (2025 and subsequent), the improvement to MCF value calculation
according to the IPCC 2019 is planned.

5.3 Rice cultivation (CRF 3.C)

G LINBaSyidasx y2 O2YYSNODAFE NROS OdzZ GAQGFGA2Y A& 0S
key is reported in the CRF tables.

5.4 Agricultural soils (CRF 3.D)

5.4.1 Source category description

This source category includes the direct and indirect nitrous oxide emissions from agricultural soils. Both
subcategories (direct and indirect emissions) are the key sourdé®afmissionsTab.5-1). Nitrous oxide

is produced from agricultural soils because of microbial nitrification and denitrification processes. The
processes are influenced by the chemical and physical characteristics (avaibdiiityeral N substrates

and carbon, soil moisture, temperature, and pH). Thus, the addition of mineral nitrogen in the form of
synthetic fertilizers, animal manure and other organic nitrogen applied to soils, crop residue/renewal and
sewage sludge enhantiee formation of nitrous oxide emissions.

In connection with the gradual transition of the methodology to a higher level of estimation (Tier 2),
emission factors andolatilized and leaching nitrogeinactionsincluded in the estimation of emissions
were updatedaccording to IPCC 2019.eBechanges allow consideration ofa wider range ofertilizers

Annual irventory submission 262



CHMI NATIONAGHGNVENTORREPORT OF TIEECHREPUBLIA990;2022

applicationtechnologies when relevant data is availabldie nethodologyalso allowsconsicering the
specificclimatic characteristics of the regions in tBzech Republic in the estimai@sce thenew activity
dataon regional nitrogen consumptiobecomeavailable.

Nitrous oxide emissions from agricultural managed soils include these subcategories

9 Direct emissions (synthetic fertilizers, animal manapplied to soils, crop residues, sewage
sludge and other organic fertilizers applied to soils)
1 Emissions from pasture manure (PRP)
1 Amount of nitrogen mineralized in mineral soils considered for Cropland remaining Cropland
1 Indirect emissions (atmospheriegosition and nitrogenous substances flushed into water
courses and reservoirgleaching).
An overview of direct and indirect emissions by individual sources is presented i5-44.

Tab.5-44 Direct and indirect MO emissions from agricultural soils [kt2®], 19962022

Total Synthetic Organic Crop Mineral. PRP Atmosph. Leaching
emissions fertilizers  fertilizers*  residues soll deposition
[kt N2O]
1990 19.7 105 14 2.4 NO 02 18 35
1995 112 5.8 0.9 1.8 NO 0.2 11 14
2000 11.8 6.6 0.8 16 0.01 0.1 11 15
2005 124 7.4 0.7 15 0.01 0.1 1.1 1.6
2010 115 6.8 0.6 14 0.01 02 1.0 15
2015 15.9 10.0 0.7 16 NO 02 14 20
2016 16.5 10.2 0.7 18 NO 0.2 14 21
2017 159 10.0 0.7 16 NO 02 1.4 21
2018 145 8.8 0.8 15 NO 02 13 19
2019 13.9 84 0.8 16 NO 0.2 1.3 18
2020 125 7.2 0.7 1.7 NO 0.2 1.1 1.6
2021 133 7.8 0.7 17 NO 02 12 17
2022 13.7 8.2 0.7 1.6 NO 0.2 1.2 1.8

* Animal manure + Sewage sluge + Digestate

In 202, 90% of the totalN.O emissions from agriculture originated from agricultural soils, while the rest
originated from manure management(@o). The trend ifN.O emissions from this category decreased
during the reporting period 1992010 (to a minimum level) and then increasedidly. The emissions
from managed soils decreased by abo0¥3from 1990 to 202 Tab.5-44andFig.5-4 showNOemissions
from agricultural soils by individual sulategories.
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Fig.5-4 NoO emissions of agricultural soils by individualib-categories, 1992022

5.4.2 Methodological aspects

Although agricultural soils are a key source, the emissions@fdxe estimated and analysed using the
Tierl approach of IPCC PO Guidelines For several years, a set of interconnected spreadsheets in MS
Excel has been used fdre relevant calculations. The emissions from nitrogen excreted by livestock on
pastures and paddocks were reported under livestock production in the CRF table.

5.4.2.1 Activity data

The standard calculation according to Tiarequired the following input inforiation:

1

Amount of nitrogen applied to soil in the form of industrial nitrogen fertilizers (CzSO data,
Statistical Yearbook#inistry of Agriculture, CRI, 192022);

Managed manure nitrogen available for application to soil (NIR data, Eq.10.34, IPG&.2006
Annual yields (harvest/production area) (CzSO datatistical Yearbook49962022)

Annual amount of urine and dung N deposited by grazing animals on PRP (NIR data, Eq.11.5, IPCC
2006 Gl.)

Amount of sewage sludge applied directly to agricults@ils (CzSO dat8tatistical Yearbooks
20022022, retrospective analysis for the period 198001)

Amount of mineralized N in soils, in association with loss of soil C in the Cropland remaining
Cropland category (LULUCF sector)

Amount of organic nitroge inputs applied to soil (digestate, compost), statistical survey and CRI
analysis and UECE reporting).

5.4.2.2 Direct emissions from managed soils (CRF 3.D.1)

The emission factors used for the calculation of the dire@ Bmissions are shown Trab.5-45. The IPCC
2019 Guidelines default valuesuitable for wet climatare used to estimatéirect N.O emissions.
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Tab.5-45 Emission factors for estimating direct emissions from managed soils (Table 11.1, IPOLC 20

Synthetic fertilizers

ER= 0.05 kgN.O-N/kg N

Animal waste, digestate

ER = 0.06kgN;O-N/kg N

Direct emissions

Sewagesludge

ER= 0.06 kgN.O-N/kg N

N-crop residues

ER=0.06 kg N.O-N/kg N

Mineralized N

ER= 0.06 kgN.O-N/kg N

ezl ok nblole e | Cattle, swine, poultry

ER= 0.06 kgN.O-N/kg N

manure Sheep, others

ER=0.M3kgN,O-N/kg N

5.4.2.2.1 Synthetic N fertilizers (FSN, CRF 3.D.1.1)

The application of agricultural fertilizers had been formerly intense in the Czech Republic but decreased
radically after 1990. The activity data is taken from the official statistical source (CzSO). The amount of

nitrogen fatilizers applied in 1990 equalled more than 418 kt, which decreased to 180 kt in 1993. From
that year, nitrogen consumption slowly grew to 407 kt in 2016 (the highest value). Hopefully, this negative
trend ended in 2017. In 2@2 only 25kt of fertilizers were applied18% less in comparison with 2017).

The actual trends presented irFig.5-5.
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Fig.5-5 Consumption ofnitrogen from synthetic fertilizers [kt], 19902022

5.4.2.2.2 Organic N applied as fertilizer (FON incl. animal manure and sewage sludge,

digestate, CRF 3.D.1.2)

The amount of managed manure nitrogen available for application to managed soils (FAM) is calculated
asthe product of the annual average N excretion per animal per species and the fraction of the manure
management system and ¢lFragsswg. The default value of the fraction Fragds given in Table 10.23,

Equations 10.34 and 11.4 (IPCC 2006).

The data on sewage sludge applied to soils has been officially available since 2002. The data for the
previous period was estimated by statistical methods. Specifically, linear regression was used to estimate

the trend from known activity data from 2003 to 201 = 0.62). This trend was used to estimate the

missing AD from 1990. The regressed values are not used in the period where AD is available from CzSO.
Thecountryi LISOAFTAO @I tdzS 2F yAGNRASY 02y Syl

2 ER, 0 P12

Table 11.1., IPCC2®) were employed for estimating the emissions from sewage sludge (FSEW).
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Implementation of theanaerobic digestion IAWMS was also reflected in® emissions from managed

soils. The corresponding amount of animal manure albkElfor managed soils was reduced, but, on the

other hand, a new source of nitrogen was added as "Other organic fertilizers applied ta; sbhgestate

and or compost (fod. The amount of digestate is estimated as a share of total digestate produdbd by
oA23ala aldliArzyd ¢KS &KFENB O2NNBalLRyRa (2 GKS | Y2«

The total amount of organic N fertilizer applied to soilsy(#s calculated as the sum of+ Fsew+ Fooa
An overview of activity data inputs fisesented inTab.5-46.

Tab.5-46 Activity data inputs to calculation of FON: annual amount of aninmaanure N (FAM), annual amount of sewage
sludge N (FSEW) and annual amount of digestated N and compost N (FOOA) [kt N/yearf202D0

Year | FAM H FSEW FOOA : FON |
[kt N/yr] \

1990 147 147 253 147 400

1995 93 200 656 93 856

2000 84 328 1059 85 387

2005 72 646 1275 785 74 706

2010 58 367 2244 7474 68 085

2015 54 618 2 333 20 745 77 696

2016 55034 2314 20 950 78 298

2017 54 206 2792 20980 77 978

2018 56 423 3289 20972 59712

2019 55721 3354 21 055 80 130

2020 55720 2 333 21 066 79119

2021 55 690 2 445 21 067 79 201

2022 55165 2 340 21 066 78 572

5.4.2.2.3 Urine and dung N deposited on pasture by grazing animals (FPRP, CRF 3.D.1.3)

The annual amount of N deposited by grazing animals on pasture, range and paddosksedsmated

using Eqg. 11.5 (IPCC1®pbased on the number of animals of each livestock species, the annual average
amount of N excreted by each livestock species and the fraction of this N deposited on pasture, range and
paddock soils by each livestosgecies. The data needed for this estimation can be obtained from the
estimation of nitrogen content in AWMS and the share of PRP in the relevant livestock category. The trend
of the development of the total amount of nitrogen from pasture was the steadiedor the whole
reporting period, while the trend of total excreted N decreased rapidly because of the substantial changes
in the livestock populationFjg.5-6) ard Tab.5-47.
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Tab.5-47 Development of theamount of N and emissions from urine and dung from grazing aals) 19962022

Ferp Ferp Total Fprp N.O emissions
~ cattle, swine, poultry  horses, goats, sheep
[kt N/yr] [kt/year]
1990 18 027 3099 21126 0.185
1995 16 861 1579 18 440 0.166
2000 14 428 1292 15720 0.142
2005 13514 1367 14 881 0.134
2010 15 869 1974 17 843 0.159
2015 15034 2290 17 324 0.153
2016 16 060 2179 18 239 0.162
2017 16 568 2257 18824 0.167
2018 17 620 2297 19917 0.177
2019 17 324 2 316 19 640 0.176
2020% 17 172 2303 19 475 0.175
2021 17 241 2 040 19 280 0.174
2022 17 694 2108 19 801 0.177
e

*Country specific Nex values implemented (22091)
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Fig.5-6 Trend of total amountof nitrogen excretion from AWMS and nitrogen excretion from pasture, 195122

Two default emission factorsTéb. 5-48) are used for estimating emissions from different animal
categories (Table 11.1, IPCQ0 The fraction of livestock N excreted and deposited onto soils during
grazing (Fragka} varied from0.074 in 1990 to 0.18ln 2022.
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Tab.5-48 IPCC default emission factors for animal waste management system: pasture, range and paddock (PRP)
AWMS ER[kg N2O-N per kg N excreted]
PRP (cattle, swinegoultry) 0.006
PRP (sheep, others) 0.003

5.4.2.2.4 N-crop residues (FCR, CRF 3.D.1.4)

This category includes the amount of N in crop residues (algomend and belowground), including the

N of Nfixing crops returned to soils annually. It also includes the nitrogen fraimimdg and noAN-fixing
forages mineralized during forage or pastuemewal and straw used for bedding. A part of crop residues

is used in biogas stations for energy production, and it is returned to the field as a digestate. This amount
is reported in this chapter as well.

N-crop residues were estimated from crop yisl@tistics (CzSO) and the default factors for above/below
ground residues: yield ratios and residual N contents (Bale.5-51). The zero values werapplied as
parameters Fragmvovéexcluding grains and green maize for which the country specific data are available)
and Fragury because no survey data is available from experts in the country as required on page 11.14
IPCC 2m0.

An overview of the anmal yield of agriculture products is presentedliab.5-49, andTab.5-50. The 202

yield of agricultural products was higher compared to the same data for the previous yearN\zgg,

we added to the estimation the yield of rape which is one of the important crops of the Czech Republic.
As a resu) crop residue nitrogen estimates now apply to 95% of arable t¢dinlde Czech Republic.

Since different crop types vary in residues, yield ratios, renewal time and nitrogen contents, separate
calculations were performed for major crop types and thenrtiteogen values for all the crop types were
summed. Crops were segregated into: 1) fdfixing grain crops, 2) fixing grains and pulses, 3)
potatoes, 4) sugar beets, 5}fiXing forage crops (alfalfa, clover) 6) seyal 7) rapeEq. 11.6 was used for
estimating N from crop residues and forage/pasture renewal for the Tier 1 approach. The default values
of input factors and countrgpecific value of the dry matter content used in the estimation are presented

in Tab.5-51.

For nitrogen sources from plant residues, th&rhc remove coefficient was newly adjusteddaainsand
greenharvested corn. An estimate of 10% of cereal straw is taken fromekekfor feed, and 10% of the

straw leaves agriculture entirely for bioenergy (to be burned). Thus, 80% of the straw of cultivated cereals
remains on the soil in the form of bedding manure). In the case of green maize, 60% of the grown biomass
is used for kage (feeding). The rest, i.e. 40%, is taken to BGS and returned to the soil in the form of
digestate. This modification was proposed by experts from CRI where the same procedure is used for
EUROSTAT/OECD reportifgh(.5-51,Tab. 5-52).

Tab.5-49 Annud yield of agricultural products, 199Q022

Year Grains Pulses Potatoes Sugar beets  Soya beans Rape
[t/ha]
Average crop area (ha) 1392 000 32184 23 697 60 909 12 667 381 208
1990 5.42 2.68 16.00 33.89 3.67 2.43
1995 4.17 2.38 17.04 39.63 1.29 243
2000 3.92 2.09 21.32 45.62 1.25 2.61
2005 4.81 2.44 28.08 53.31 2.04 2.88
2010 4.71 1.86 24.56 54.36 1.70 2.79
2015 5.83 2.89 22.26 59.38 1.64 3.43
2016 6.36 2.37 29.88 67.81 2.64 3.46
2017 5.50 2.34 29.42 66.56 241 291
2018 5.21 2.26 25.50 54.96 1.66 3.43
2019 5.65 2.20 27.20 61.84 2.27 3.05
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2020 6.04 2.46 29.16 61.51 2.33 3.38
2021 6.11 2.60 29.44 67.69 2.62 2.99
2022 5.93 2.72 30.22 69.64 2.30 3.39

Tab.5-50 Annual yield of foddelt/ha] including total crop area, 1992022

Fodder Silage maize Perennial fodder  Annual Fodder Total area
dry matter fresh matter fresh matter fresh matter
[t/ha] halha]

1990 6.77 1099 907
1995 6.13 872 494
2000 5.60 725 250
2005 6.20 491888
2010 6.05 406 450
2015 30.84 6.16 19.02 458 266
2016 39.53 7.42 22.20 484 835
2017 34.50 6.55 17.11 465 391
2018 29.88 5.50 14.77 468 328
2019 35.63 5.94 17.91 498 628
2020 37.63 6.42 20.42 515 335
2021 38.86 6.29 16.99 495 292
2022 35.96 6.28 17.19 467 085

Tab.5-51 Default values of input factors used for estimating FCR (Table 11.2, IPCG280019, calculated data (Submission
2024)

a P e Potatoe gar bee oya bea Rape
Dry mater (CS) 0.85 0.85 0.22 0.22 0.91 0.91
Rag, calculated 1.27 2.10 0.26 0.40 2.10 1.50
AGow, calculated 6.37 346 1.73 2.59 3.29 4.63
Fragemove (CS) 0.200 0.0 0.0 0.0 0.0 0.0
NAG 0.006 0.008 0.019 0.019 0.008 0.011
RscBIO 0.497 0.48 0.25 0.23 0.46 0.48
Nec 0.009 0.008 0.014 0.014 0.008 0.017

Note: Parameters Rand AGguare calculated by using Eq. 11.6 and 11.7A (IPC@ 2Ad adequate parameters.Input data for
rape are derivedrbm GNOC model.

Tab. 5-52 Default value of input factors used in estimation of fodder (Table 11.2, IPCC 2006), calculated data (foder dry matter
2014, silage maize and perennial and annual fodder, Submissio®R02

odde ageE alZe ere dl 104de g al 10ade
d atte o atte o atte P atte

014

Dry mater (CS) 0.35 0.85 0.17
Rac calculated 0.30 0.30 0.30 0.30
AGowm, calcul. 2.29 3.78 1.60 0.88
Fragemove (CS) 0.0 0.6 0 0
NAG 0.027 0.027 0.027 0.027
RecBIO 0.52 0.44 0.50 0.52
\ES 0.022 0.022 0.022 0.022

Note: The parameterspBand AGuare calculated by using Eq. 11.6 and 11.7A (IPC@ aad adequate parameters.

Data on crop yield statistics (yields and area harvested, by crop) was obtained from national sources
(CzS0). Since yield statistics for many crops are reported aslifjetd fresh weight, a correction factor
was employed to estimate dry matter yields ere appropriate (Eq. 11.7). The default values for dry
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matter content from Table 11.2 were employemt country specific data if available®nly forage
production activity data is presented as dry matter in the CzSO statistics.

Since 2015, CZSO has ddsen providing data on maize that is harvested green and used as fodder. For
this reason, since 2015, the fodder data has been divided into green maize, perennial fodder and annual
fodder crops.

5.4.2.2.5 Mineralization/Immobilization Associated with Loss of Soil Or  ganic Matter (FSOM,
CRF 3.D.1.5)

The annual amount of N in mineral soils that are mineralised because of the loss of soil carbon from soil
organic matter (kos), is a result of landise changes or management practices. The emission©f N
associated withail disturbance during landse changes are estimated in the LULUCF sector (see chapter
6.5.2.2).

N.O emissions from mineralisation due to management changes on Cropland remaining Cropland are
calculated using Eg. 11.8 (IPCC 2006), emplayilefault emision factor of 0.01 ki.O-N/kg N (EE IPCC

2006), and C:N ratio of 1The activity data are represented by the carbon loss under subcategory 4.B.1
Cropland remaining Cropland (CRF Table 4.B.1) due to mineralization. That amount of carbon loss in
categow 4.B.1 is based on the detailed lanske change matrices and carbon maps, in connection with the

set of emission factors applicable to seven crop subcategories. In this Submission the above source activity
data were recalculated in the LULUCF sectorterdntire reporting period. Therefore, they also affected

the estimates of BD emissions from N mineralization/immobilization, which were accordingly
recalculated for the entire reporting period since 1990.

Tab.5-53 Overview of activity data and pO emissions from loss of soil organic mattegdk)

Net carbon stock change in soils CLIC  Conversion C to N (DV 10) N2O emission
[kt C] [kg N] [kt N2O]
1990 0.16 ' NO NO
1991 0.06 NO NO
1992 0.00 NO NO
1993 0.12 NO NO
1994 0.19 NO NO
1995 0.2 NO NO
1996 0.27 NO NO
1997 0.29 NO NO
1998 0.42 NO NO
1999 0.42 NO NO
2000 0.43 NO NO
2001 0.46 NO NO
2002 0.37 NO NO
2003 0.01 NO NO
2004 -0.12 12 230 0.031
2005 -0.32 32 206 0.080
2006 -0.36 35 565 0.089
2007 -0.32 31562 0.079
2008 -0.32 32188 0.080
2009 0.04 NO NO
2010 0.05 NO NO
2011 0.23 NO NO
2012 0.45 NO NO
2013 0.33 NO NO
2014 0.27 NO NO
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Net carbon stock change in soils CL/C Conversion C to N (DV 10) N2O emission
[kt C] [kg N] [kt N2O]
2015 0.16 NO NO
2016 0.11 NO NO
2017 0.24 NO NO
2018 0.33 NO NO
2019 0.71 NO NO
2020 1.07 NO NO
2021 1.62 NO NO
2022 2.27 NO NO

Note: NO = no net loss of soil carbon from soil carbon in the given year

5.4.2.3 Indirect emissions from managed soils (CRF 3.D.2)

In addition to the direct emissions of@® from managed soils that occur through a dirpathway (i.e.
directly from soils to which N is applied), emissions 49 HIso take place through two indirect pathways.
The first of these ways is the volatilization of N as aldl oxides of N (NQ and the deposition of these
gases and their productsH;" and NQ onto soils and the surface of lakes and other waters.

The method for estimating indirectz emissions includes two emission factarsh(5-55): one associated
with volatilized and redeposited N (Ef, and the second associated with N lost through leaching/runoff
(EE). The overall value for EBquals 0.0075 kg #A8-N/kg N leachedin runoff water. The method also
requires using values for the fractions of N that are lost through volatilizationddstaad Fragasy) or
leaching/runoff (Fragac) The default values of these fractions are presentethins-54.

Tab.5-541PCC default parameters/fractions used for estimating indirect emissions (Table 11.3, IPXOT 20

Parameters/Fractions Defaultvalue ‘
Fragasw(volatilization fom organic N fertlizerand PRE 0.22
Fragasfvolatilization from synthetid\ fertilizers 0.11
FrageacHn) 0.24

Tab.5-55 Emission factors (EFs) used for estimating indirect emissi@n$1.3, IPCC 2019) wet climate choice.

: - Atmospheric Deposition ER=0.04 kgN>O-N per kg emitted Ngiand NOx
Indirect emissions - - -
Nitrogen Leaching El=0.aL1 kg N.O-N per kg of leaching N

Volatilization

The NO emissions from atmospheric deposition of N volatilized from managed soils are estimated using
Equation 11.9. The equation inputs are estimated for direct emissions from managed soils. The inputs are
the annual amount of synthetic fertilizer N applied to soils, the annual amount of managed animal manure
sewage sludge Bnd other organic Mpplied to soils, the annual amount of urine and dung N deposited

by grazing animals. The conversion ¢OM emisions to NO emissions for reporting purposes is
performed using factor 44/28.

Leaching/Runoff

The NO emissions from leaching and runoff in regions where leaching and runoff occur are estimated
using equation 11.10 IPCC 2006 Guidelines. The equatiots iapriestimated for direct emissions from
managed soils, where FON also includes sewage sludge inputs. The inputs are the annual amount of
synthetic fertilizer N applied to soils, the annual amount of managed animal masewage sludge Aind

other organc Napplied to soils, the annual amount of urine and dung N deposited by grazing animals, the
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amount of N in Crop residues and the annual amount of N mineralised in mineral soils. The conversion of
N>O-N emissions to D emissions for reporting purposesgerformed using factor 44/28.

The last review identified the error in reporting of N lost through leaching anebfuim CRF table 3D cell
C21 (Issue A16). This error did not have impact to reporting emissions and was corrected.

An overview of estimizd values of indirect emissions is presented &b.5-44.

5.4.3 Uncertainty and time -series consistency

In relation to the consistency of the emission series fgD Kagricultural soils), it should be mentioned that
the emission estimates have been caftatl according to the defauIE methodology of IPCC2®ut all
NEOSyYy(d AyLlzi RIFGF FNB KFENY2YAT SR gAGK 20KSNJ yI (A:

The quantitative overview and emission trends during the 120 period are shown in Fig-5and the
trend in NO emissions from agricultural soils is summarized ab.5-44. During 1992022, the total
emissions from Agricultural soils decreasedBb%o (with theminimum in 2010).

The changes in AWMS and Nex that were prepared for Submission 2023 led to the elimination of jump
changes in time series and in the same way affected the inputs to the calculation of direct and indirect
emissions from organic fertilizers

Uncertainty estimates are based on expert judgment. The uncertainty in the activity data for estimation

of direct and indirect emissions from agricultural soils equals 20%; this value equals 10% for Pasture, Range
and Paddock Manure (PRP). The uncetyaimthe emission factor for the estimation of direct and indirect
emissions from agricultural soils equals 50%; this value equals 100% for the estimation of emissions from
PRP. The combined uncertainty for the direct and indirect emissions from agrddtils equals 53.9%;

this value equals 100.5% fop@l emissions from the manure management system PRP.

Missing data about the amount of sewage sludge applied to agricultural soils were added to the reported
time series thanks to a statistical retrospige analysis of the available data about sewage sludge
production for the previous submission (see Chapter 5.4.5., NIR 2018)ndieing of nitrogen from
compost among organic fertilizers is the next step to harmonization of input data witBCErepading

and NIRCRI provides this data biannually.

5.4.4 Source-specific QA/QC and verification

A detailed description of sourespecific QA/QC and inventory verification of agriculture is presented in
section 5.1.3. Inventory in this subcategory is based onITjgocedures and methods because there is a
lack of relevant country specific factors.

For a better understanding of how to calculate direct and indirect emissions from Managed soils, the FAO
e-learning course: National GHG inventory for agriculturetgscwas studied and NIR reports of
neighbourhood European countries as well.

As a result of the validation of activity data with CRI experts, the quantity of mineral fertilizers used in
managed soils has been updated since 2000. Data on fertilizer roptisun for FAOSTAT and other
international reporting are provided by the Ministry of Agriculture, Department of Agricultural
I 2YY2RAGASE 6aNRBR® . dzRzt | 20t 0
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A workshop of experts involved in NIR (IFER), IIR reporting (Dr. Dedina, Research Institute tfralgricul
¢SOKy2t2380 YR 9!'wh{¢! ¢ NBLR2NIAY3I 05N 22ffySNEP
is a platform for the exchange of information and data between relevant experts and share experiences.

In the frame of the research projeat5 S@St 2 LIYSy i 2F (KS YSiK2R2f23ASa
INBSYyK2dzaS 3l & SyArAaarzya |yR NBY2@lFfa AyOfdzRAy3
Technological Agency of the Czech Republic (TAG&arate output summarizing the issue eporting

nitrous oxide emissions from the agricultural sector (3D emissions from the management of agricultural
land) was prepared based on findings and analyzes processed in the year802219n addition, the
possibility of creating a unified nationaltrogen flow balance in agriculture was analyzed (Beranova
2022b). The requirements of IPCC GL 2006 and 2019 were analyzed in detail to link the reporting of air
pollutants (ammonia, nitrogen oxides) carried out under the Economic Commission of the Natteds
(UN-ECE) with the reporting of greenhouse gases (nitrogen oxide). Furthermore, the status of the
implementation of the national nitrogen balance, which is being prepared for EUROSTAT in the reporting
of nitrogen substances with the agriculturalcser, was described, and the steps that were implemented
during the project solution in the field of harmonization of inputs for international reporting in the field of
nitrogen flow in agriculture were described in detail. The report is written in Czsxhit is available in

CHML.

During 2023, the comparison dadlculation of typical specific greenhouse emissions gases from agricultural
cultivation and processing on regional level (NUTS 2 and NUTS) was prepared for scientific output (certified
methodolagy) (Dedina, M. et al, 2024).

5.4.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

In connection with the gradual transition of the methodology to a higher level of estimation (Tier 2),
emission factors andolatilized and leaching nitrogen fractiomzluded in the estimation of emissions
were updated. Changes are presentedan.5-56 and

Tab.5-57. Emission factors and fractions were updated according to IPCC 2019. These changes allow
consideration ofa wider range of manure storage technologies when relevant data is available. The

methodology also allows considering the specific climatic characteristics of the regions in the Czech
Republic in the estimates once the new activity data on regional nitrogen consumption become available.

Tab.5-56 Changes in activity data used for estimation of direci®emissions from managed soils.

Nitrogen sources Emission factor Emission factor Relative effect to Share of total
(IPCC 2006) (IPCC 2019) emission estimation emission from 3D1
kg NO-N/ kg NO-N/ category
kg N input kg N input (submission 2024)

Synthetic N fertilizers 0.01 0.016 Increase by 60 % 76 %

Organic N applied as fertilizer 0.01 0.006 Decrease by 67 % 7%

Urine and dung N deposited on

pasture (cattle?J swineF,) poultry) 0.02 0.006

Urine and dung N deposited on Decrease 70 % 2%

0.01 0.003

pasture (other animals)
N in crop residues 0.01 0.006 Decrease 280 % 15%
N mineralisation with loss of soll

. 0.01 0.006 - -
organic matter
- P 0
Dlrect emission from managed Inprease 11% 100 %
soils in average
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Tab.5-57 Changes in activity data used for estimation of indirec;i®lemissions from managed soils.
Nitrogen sources Emission factor ~ Emission factor  Relative effectto ~ Share of total
(IPCC 2006) (IPCC 2019) emission emission from 3D2

kg NO-N/ kg NO-N/ estimation category
kg N input kg N input (submission 2024)

EF4 N vp]atlllzatlon and 0.01 0.014
redeposition
Frac GASFkvolatilisation from Increase
: - 0.1 0.11 .
synthetic fertiliser) in average34 % 41 %
Frac GASM (volatilisation from
organic fertilizers and PRP) 0.2 0.21
EF5 leaching/runoff 0.0075 0.011 Decrease 59 %
. 0

Frac Leach (N loss by leaching) 0.3 0.24 in average & %

. - o
Ianrect emission from managed I_ncrease 4% 100 %
soils in average

The use of new activity data resulted in an increase@ émissions from the sector é%on averageand
an increase in emissions from 3D categor®¥y The share of emissions from synthetic fertilizers in total
emissions from managed soils has increased significantly.

A above mentioned increase in subsector 3D was supported by including rape cregsntation of
nitrogen from Crop residuefRapecowers approx. 14 % of areas under crops in the Czech Republic. We
consider its importance as a source of nitrogen from crop resitlubs significant. Neither the IPCC 2006
nor IPCC 2009 methodology provides suitable parameters for estimating the amounitragfen in
rapeseed biomasdNe estimated the contribution of nitrogen from rape cultivatitimanks to the data
available from the GNOC model (Global Nitrous Oxide Calculd@toe)recalculation was made for the
whole time period.

Emissions from crop sé&duesoriginating fromrape constituteapprox.15% of emissions frornotal crop
residues (FCRh Submission 2024The increasg emissionswere partly compensatedy applying a
reduced emission factor 0.00§as compared to the earlier.@l) which decrease estimatesof N.O
emissions from FCR By%on average

5.4.6 Source-specific planned improvements, including tracking of those identified in the
review process

As part of a research project financed by TACR, it was possible to unify the inputs to the métiiogah
balance. The next step to increase the level of GHG reporting will be the preparation of regionally (NUTS
2) specific data on the consumption of organic and inorganic fertilizers and cultivated crops. The
implementation of the reporting is planefor Submission 202or later. Due to the legislative changes

that took place through the latest amendment to Act No. 156/1998 Coll., on fertilizers, the obligdtion
farmersto submitdatato the Central Institute for Supervising and Testing in Agricalon the use of
fertilizers and on yields for the year 2023 cannot be enforced at the beginning of 2024 in electronic form.
This does not change the lostanding obligations of agricultural entrepreneurs to keep records of the
use of fertilizers and theletermined yieldsBy the end of February 2025, the keeping of records in
electronic form and the transmission of this data for the year 2024 will be mandatory for agricultural
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entities farming on an area ohore than 200 ha. In 2025, this will applyagricultural entities operating
on an area ofmore than 100 ha, and from 2026 on to more than 20 ha.

Since2024, the team cooperates with the AgriF project "Advanced methods of greenhouse gases
emission reduction and sequestration in agriculture a2dNNS & G f I YRAOF LIS T2 NJ Of A Y
(CZ.02.01.01/00/22_008/0004635), funded by Ministry of Education @uidinated byGCRI(prof.

Trnka). The aim of the cooperation is to gradually increase the methgitallevel of estimatesn 3D

category

5.5 Prescribed burning of savanna (CRF 3.E)

This activity is prohibited by the Czech Legislation (Air Protection Act) and thus prescribed burning of
savanna does not occur in the Czech Republic

5.6 Field burning of agricultural residues (CRF 3.F)

This activity is prohibited by the Czech Legislation (Air Protection Act) and thus field burning of agricultural
residues does not occur in the Czech Republic.

5.7 Liming (CRF 3.G)

5.7.1 Source category description

Liming is used to reduce soil acidity and to i@ plant growth in managed systems, particularly
agricultural soils, and managed forests. Adding carbonates to soils in the form of lime (e.g., limestone or
dolomite) leads to COemissions as the carbonate lime dissolves and releases bicarbonate, which
decomposes to Cand water. Liming on all the managed soils is reported under this category, i.e. arable
lands, grasslands, and forest lands.

5.7.2 Methodological aspects

However, the reactions associated with limestone application also led to the evolut©®,ofvhich must

be quantified. The activity data is derived from the official national statistics and Green Report of Forestry
(seeTab.5-58). Of the total reportedimestone applied in agriculture, 95% was ascribed to agricultural soils

in cropland (5% to grassland) based on the expert judgment (Klement, Central Institute for Supervising and
Testing in Agriculture, personal communication 2005).

The Statistical Yelook of the Czech Republic does not provide any data on the consumption of limestone
and dolomite separately. Based on ERT recommendation and lack of cepetiic information, the total
amount of lime applied to soils was reported as correspondingdé 8mestone and 10% dolomite from
2017.

The more accurate activity data about dolomite consumption were obtained from the Ministry of
I ANRA Odzf G dzNBxX 5SLI NIYSyd 27F ! 3NA OdAGRH/Ndede dataznddé 2 R A { /
it possible to esthate accurately the proportion of limestone and dolomite consumption 20A31. The
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missing data about dolomite proportion of liming was adjusted according to the information available on
this proportion from the last two submissions. The share of dolomée decreased to 60% over the entire

time period. The exact data about consumption of limestone and dolomite are available for EUROSTAT
and are provided by CRI expert from 2021.

The share of liming of forest lands in the total liming in the Czech Repuds the highest in the period
20002002, when its value was over 10% and as much as 18% in 2000. In 2019, the liming of forests
equalled almost 3.9% and no liming was applied to the forest land in 202 2022(Tab.5-58).

Tab.5-58 Amount of limestone and dolomite applied to managed soils [1 000 tons]

Lime applied Lime applied  Total amount Amount of Amount of CQemissions
to Cropland  to Forest Land of lime applied Limestone Dolomite from liming

and Grassland
(k]

1990 2 650 27 2677 1070 1606 1236
1995 248 2 251 100 150 116
2000 209 47 255 102 153 113
2005 143 3 145 58 87 67
2010 135 5 140 56 84 65
2015 353 18 371 148 222 171
2016 366 13 379 152 227 175
2017 345 13 358 143 215 166
2018 340 13 354 141 212 163
2019 402 16 418 175 243 193
2020 338 16 354 112 243 165
2021 318 0 318 140 178 146
2022 337 0 337 192 145 154

The quantification followed the Tier 1 method (Eq. 11.12, IPCC 2006), with the emission factor of 0.12 t

C/t CaCeand 0.13 t C/t CaCMge Qo convert CQC emissions into GXthe factor of 44/12 was used.
Application of agricultural limestone used to lmgensive in this country, but decreased radically during

the 1990s, then increased slightly from 2010. This increase ended in 2018, when the amount applied was
about 2% lower than in 2017 and 8% lower than in 2016. The activity data corresponds torttie tre
NBL2NISR F2NJ 6KS dzaS 2F FSNIAEATSNAZ 6KAOK RSONEBI
The application of limestone to agricultural land (incl. forest) in2@2s 37 kt. No application was

performed to forest areas. Total emissionsirdiming equalled 84 kt CQ eq. In 202, there is no trend
in consumption of limestone and dolomite in the Czech Republic

5.7.3 Uncertainties and time -series consistency
Uncertainty estimates are based on expert judgment (AD) and the default values (E&ic&hainty in

the activity data for estimating the emissions from liming equals 20% and the uncertainty in the emission
factor equals 50%. The combined uncertainty of emission estimates from liming equals 53.9%.

5.7.4 Source-specific QA/QC and verification

A cetailed description of sourespecific QA/QC and inventory verification of agriculture is presented in
section 5.1.3.
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5.7.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

No recalculation wamade in this chapter.

5.7.6  Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned in this chapter.

5.8 Urea Application (CRF 3.H)

5.8.1 Source category description

Adding urea to soils during fidization leads to a loss of G@at was fixed in the industrial production
process. Urea is converted into ammonium and hydroxyl ions and bicarbonate in the presence of water
and urea enzymes. This source category is included because ther@yal flom the atmosphere during
urea manufacturing is estimated in the Industrial Processes and Product Use Sector (IPPU Sector).

5.8.2 Methodological issues

Tier 1 and Eq. 11.13 (IPCC 2006) are utilized for estimatingrmi€sions. Domestic production records

for urea and DAM (synthetic fertilizer, the share of urea is 32.6%) were used to obtain an approximate
estimate of the amount of urea applied to soils on an annual basiss(59). The default emission factor

is 0.20 for carbon emissions from urea applications, which is equivalent to the carbon content of urea on
an atomic weight basis. For estimating the total@0emissions, the product of the amount of urea is
multiplied by the emission factor. GE& emissions are converted to £ multiplying by a factor of 44/12.

Two different data sources were used for estimating: the first one was the data on urea application from
the Czech Statistical Office used from 1990 to 199 values of urea application to agricultural land
ranged from 92 to 195 thousand tons.

From 2000, a new source of activity data was obtained and employed in the inventory estimation. The
statistical production data were replaced by more accurate dedaresponding to the real consumption

2F FSNIAEATSNERET o6& (GKS aAyAadNB 2F ! INROdzZ (dzNB =
These data available from 2000 until 2020 were based on farmers fertilizer records and annual nutrient
intake fran urea and DAM. At the beginning of the 21st century, there was an extreme decrease in urea
production and its application to farmland because of the significant restrictions on Czech production and
the transition to import policy. The extreme consumptistarted in 2015 and finished in 2017.

The application of urea to agricultural land in 202ached &1kt. This amounts higher than in 2021 (239
kt) but stillconfirmed the declared general goal of the Ministry of Agriculture to reduce the consumption
of mineral fertilizers in agriculture in the Czech Repubilic.

Tab.5-59 Estimated consumption of urea and urea in DAM (IPPU) applied to managed soils in the CzechliRefuing
reporting period (MA, 202) andestimated emissions [kt C£eq.]

Urea consumption Urea in DAM consumption Total consumption CQemissions

1990 148 - 148 109 |
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1991 180 - 180 132
1992 148 - 148 109
1993 127 - 127 93
1994 124 - 124 91
1995 149 - 149 109
1996 137 - 137 100
1997 92 - 92 67
1998 195 - 195 143
1999 120 - 120 88
2000 66 92 158 116
2001 107 107 214 157
2002 88 92 180 132
2003 85 79 164 120
2004 97 109 206 151
2005 103 97 200 146
2006 114 99 213 156
2007 169 100 269 197
2008 139 106 244 179
2009 118 83 202 148
2010 154 65 219 161
2011 153 129 282 207
2012 188 93 281 206
2013 174 96 270 198
2014 79 99 177 130
2015 259 106 365 268
2016 292 103 395 290
2017 222 85 307 225
2018 174 79 253 185
2019 132 72 203 149
2020 161 52 213 156
2021 182 57 239 176
2022 168 55 207 192

5.8.2.1 Uncertainties and time -series consistency

Uncertainty estimates are based on expert judgment (AD) and the default values (EF). The uncertainty in
the activity data for estimating the emissions from urea applicaggnals 20%, the uncertainty in the
emission factor equals 50%. The combined uncertainty of emission estimates from urea application equals
53.9%.

5.8.3 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventovgrification of agriculture is presented in
section 5.1.3.

Consumption data was provided by the Ministry of Agriculture and discussed with relevant experts. The
amount of urea applied to soils was confirmed by other entities (Institute of AgriculturabBEtos and
Information, Crop Research Institute).
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The review process identified the inconsistency in activity data in use by crosschecking NIR input with
FAOSTAT data. The same activity data is used for reporting in other national reports (Transboundary
convention, EUROSTAT/OECD).

5.8.4 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

No recalculation was performed in this submission.

5.8.5 Source-specific planned improvements, including tracking o  f those identified in the
review process

The analysis of uncertainties is in progress.
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6 Land Use, Land-Use (hanges and Forestry (CRF Sector 4)

6.1 Overview of sector

The emission inventory of the Land Use, Land Use Change and Forestry (LULUCF) sector includes emissions
and removals of greenhouse gases (GHG) resultorg fand use, landise change and forestry. The
inventory is based on the application of the 2006 IPCC Guidelines for National Greenhouse Gas Inventories
(IPCC 2006) that are linked to the previously used methods outlined in Chapter 3 of GPG for LAQJCF (IP
2003). The current LULUCF reporting is also guided by the 2013 Revised Supplementary Methods and Good
Practice Guidance Arising from the Kyoto Protocol (IPCC 2014a) and 2019 Refinement to the 2006 IPCC
Guidelines for National Greenhouse Gas Inventqtie€C 2019). This methodological guidance is used to
prepare the assessment and reporting of annual changes in carbon stocks in IRG$zleatégories, and

emission contribution from the Harvested Wood Products (HWP).

The current inventory of the LULU&&ctor uses the recommended reporting structure. In terms of land

use representation and landse change identification required for emission estimation for the LULUCF

land use categories, the Czech inventory employs a system of land use representdtianduse change
identification at the level of the individual cadastral units, based on the data administered nationally by

the Czech Office for Surveying, Mapping and Cadastre (COSMC). The Czech LULUCF inventory remains in
the process of continuous reement and consolidation, but it represents a solid system for providing
information on GHG emissions and removals in the LULUCF sector.

The current LULUCF inventory includes €flissions and removals, and emissions of-@@hgases (CH

N2O, NQand CQfrom biomass burned in forestry and disturbances associated withuaadonversion.

The inventory incorporates all major LULUCF Hasel categories, namely 4.A Forest Land, 4.B Cropland,
4.C Grassland, 4.D Wetlands, 4.E Settlements and implicitlyhreFL@nd, all linked to the Czech cadastral
classification of lands. It also includes the HWP contribution, which is reported under category 4.G
Harvested Wood Products. The emissions and/or removals of greentyaises are reported for all the
mandatorycategories.

The current submission covers the whole reporting period from the base year of 1990 20 P02
currently reported estimates changdad comparison with the previously reported values due to minor
methodological improvements, refinements intiatty data and adopted emission factors affecting
emission estimates for some categories that resulted in recalculations for the entire reporting period. Also,
this inventory includes the revised global warming potential values (GWP) applicable &am@¥0O as
recommended by IPCC Fifth Assessment Report (AR5).

The current sectoral estimates of greenhowgaes emissions and removals are showRim6-1. For 2022,

the most recent reported year, we report overall emission contribution from the LULUCF sector for the
fourth year in a row, i.e., 2022022. This is due to the exceptionally high sanitation harvest following an
unprecedented drought and baitkeetle outbreak experienced in the Czech forestry in the recent years
(since 2015). The data showrHig.6-1 include emissions and removals for all land use categdmiguding

HWP contribution. Detailed information on the current emission estimates, implemented changes and
performed recalculations is provided below for the individual LULUCF categories.
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Fig.6-1 The curently reported estimates of emissions for the LULUCF sector. The negative values correspond to net removals
of greenhouse gases. The positive values are net emissions of giemrse gaseseported for years 2012022, when the
emission balance turned pmitive due to the development in forestry sector.

6.1.1 Estimated emissions and removals

Tah 6-1 provides a summary of the LULUCF GHG estimates for the base year of 1990 and the most recently
reported year, 2022. They are listed by the major LULUCF categories and theatagidries.

Tah 6-1 GHG estimates in Sector 4 (LULUCF) and its categories in 1990 (base year) and 2022

S— Emissions 1990 Emissions 2022 ‘
[kt CQeq.] [kt CQeq]
4 Total LULUCF -8835 3378
4.A Forest Land -7472 5528
4.A.1 Forest Land remaining Forest Land -7 237 6079
4.A.2 Land converted to Forest Land -235 -551
4.B Cropland 116 45
4.B.1 Cropland remaining Cropland -13 -21
4.B.2 Land converted to Cropland 129 67
4.C Grassland -144 -501
4.C.1Grassland remaining Grassland 0 -311
4.C.2 Land converted to Grassland -144 -190
4.D Wetlands 24 57
4.D.1 Wetlands remaining Wetlands (0) (0)
4.D.2 Land converted to Wetlands 24 57
4.E Settlements 319 195
4.E.1 Settlements remaining Settlements (0) 0)
4.E.2 Land converted to Settlements 319 195
4.F Other Land (0) (0)
4.G Harvested Wood Products -1680 -1946

Note: Emissions of ne@Q gases (CiHand NO) are also included.

In 2022, the net GHG flux for the LULUCF sector, estimated as the sorissions and removals, eqlead

3378kt CQ eq. This represents a net source of GHG gases, for the fourth time in a row reported for the
LULUCEF sector in the country. In relation to the estimated emissions in other sectors for the inventory year
2022, these emissions generated from the LULUCF rseppoesent a contribution oR.8%on the total

GHG emissions in the country. Correspondingly, for the base year of 1990, the total emissions and
removals in the LULUCF sector tpth-8 835 kt CQeq. In relation to the emissions generated in all the
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other sectors, the inclusion of the LULUCF estimate reduces the total emissié®8digr the base year
of 1990. It is important to note that the emissions within the LULUCF sector exhibit higfamnmeal
variability €ig.6-1) and the values shown ifah 6-1 should be interpreted with care.

The aggrgated emissions estimates reported for the major LULUCF categories (i.e., by land use and HPW
contribution) are showiTab.6-2. The entire data series can be found ie ttorresponding CRF Tables.

Tab.6-2 Estimated emissions and removals for the major lande categories and HWP contribution for the entire reporting
period 1990 to 2022 by-§ears and annually since 2020. i& #.F Other land; included within 4.E Settlements.

4.A 4.B 4.C 4.E 4.F 4.G .
Sector | Forestland| Cropland Grassland Wetlands _Settlements Other land HWP

[kt CQeql
1990 7472 -144 24 319 IE -1680 -8835
1995 -9714 153 -302 12 295 IE -827 -10382
2000 -8496 128 -371 35 289 IE -1271 9684
2005 -7 365 102 -359 27 307 IE -1434 8722
2010 -6 056 101 -360 37 186 IE -1620 7712
2015 -7 209 82 -427 27 150 IE -478 7854
2020 12670 50 -476 34 214 IE 2792 9700
2021 9153 48 -495 26 245 IE -2390 6588
2022 5528 45 -501 57 195 IE -1946 3378

Tab.6-3 Key categories of the LULUCF sector (2022)

atego a A A A A2 % of tota G

4.A.1 Forest Lancemaining Forest Land CQ LA, TA LA, TA Yes Yes 5.02
4.C.1 Grassland remaining Grassland CQ LA, TA Yes -0.26
4.A.2 Land converted to Forest Land CQ LA LA Yes Yes -0.46
4.G Harvested wood products CQ LA LA, TA Yes Yes -1.62

KC: key category
1 including LULUCF

Within the LULUCF sector, four categories were identified as key categories according to the IPCC 2006 for
2022. The most important is 4.A.1 Forest Land remaining Forest Land with a contribution of 5.02%, which

is the major LULUCF categadentified by both the level and trend assessmérdlf.6-3). The emissions

in this category are mostly determined by changes in living biomass carbon stock (see more in Section
6.4.6).The dher two categories are 4.C.1 Grassland remaining Grassland and 4.A.2 Land converted to
Forest Land, with a contribution ainder 0.5 % each. The fourth key category is 4.G Harvested wood
products that offset 1.62% of the total GHEEnissionsin the country.Tab.6-3 lists allkey categories

evaluated based on the approach 1 (KC Al) and approach 2 (KC A2) specified in IPCC 2006 Guidelines (IPCC
2006).

6.1.2 Coverage of pools and methodological tiers

The current inventory submission of the LULUCF sector includes all the mandatogriestegd carbon
pools (Tab.6-4), as well as emissions related to HWP. The specific information related to methodological
tiers and pools included in the category estites is provided under the individual chapters by the IPCC
land use categories (Chapters 6.4 to 6.9) and the category of HWP contribution (Chapter 6.10).
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Tab.6-4 Carbon pools in LULUCF and in their finer resioh under the former KP LULUCF reporting

aroon poo aroon poo De 0

epo 0 P 0 a
Aboveground biomass All biomass above stump height (1% of tree height)
Belowground biomass  All biomass below stumpeight (1% of tree height)

Living biomass

Dead organic matter Deadwood Standing deadwood, dead stumps, roots and logs (min. 7 cm diam
9 Litter Needles, leaves and branches up to a diameter of 7 cm
Soils Soil organic matter Mineral soils up to 30 cm depth amdganic soils

6.2 Information on approaches used for representing land areas and on land -
use databases used for the inventory preparation

The reporting format requires the estimation of GHG emissions into the atmosphere by sources and sinks
for six landuse categories and, since reporting year 2013, also for the -lamgpecific category of
Harvested wood products (4.G). The larxk categories are Forest Land, Cropland, Grassland, Wetlands,
Settlements and Other Land. Each of these categories is divideldimts remaining in the given category
during the inventory year, and lands that are newly converted into the category from a different one.
Accordingly, IPCC 2006 GI. (IPCC 2006) outline the appropriate methodologies for estimation-of green
house gas emigms.

Consistent representation of land areas and identification of {asel changes constitute the key steps in

the inventory of the LULUCF sector in accordance with the IPCC 2006 GI. (IPCC 2006). The adopted system
of land-use representation and lardsechange identification was constructed gradually. Since the 2008

NIR submission, this has been exclusively based on the cadastral land use information of the Czech Office
for Surveying, Mapping and Cadastre (COSMC; www.cuzk.cz). The Czerde leamtesetation and the

land-use change identification system use annually updated COSMC data, elaborated at the level of about
13 thousand individual cadastral units. The system was constructed in several steps, including 1) source
data assembly 2) linking lange definitions 3) identification of landse change 4) complementing time
series. These steps are described below. The result is a system of consistent representation of land areas
having the attributes of both Approach 2 and Approach 3 (IPCC 2006), pegnaiticounting for all land

use transitions in the annual time step. The individual steps are described below.

6.2.1 Source data compilation

The methodology requirements and principles associated with the approaches recommended by the IPCC
2006 Gl. (IPCC 2006)) imply that, for the reported period of 1990 to 2022, the required land use should be
available for the period starting from 1969. Infioation on land use was obtained from the Czech Office

F2N) { dzZNBSeAy3Is alLIWIAYy3I FyR /FRIFAGNB o6/ h{al 0 @6KA
OFRIFAGNIt fFyR OFGS3A2NRSEae o! !/ [/ 0D ¢KS 1 1A[/ RII
units (19922020) and individual districts (since 1969). There are ov@0D3Xadastral units, the number

of which varies due to separation or division for various administrative reasons. In the period from 1992

to 2022, the total number of cadastrahits varied between 1827 and 1391.

To identify the administrative separation and division of cadastral units within a given year, two
approaches were employed. Before 2004, the cadastral units were crosschecked by comparing the areas
in subsequent yea using a threshold of halfectare difference. Starting in 2004, the explicit change of
land use was quantified within and for each year directly by the data provider, i.e., COSMC, at the request
of the inventory team. The latter approach does not requieconciliation of individual cadastral units
between the consecutive years, as it adopts the addressed land use change information available in the
national database of COSMC.
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To obtain information on landse and laneuse changes prior to 1993, a compientary data set from
COSMC at the level of 76 district units was prepared. It covered the period since 1969 and was required
for application of the IPCC default transition time period of 20 years for carbon stock change in soils. The
spatial coverage ofaglastral and district units is also shown in Fig. 6

6.2.2 Linking land -use definitions

The analysis of land use and ladizh S OKI y3S Aa ol aSR 2y (GKS RFEGF FNR
fryR OFGOS3I2NAS&a¢g o611/ [/ 0T OSYOSWMI dnd egul@eitby ScONOS R |y
265/1992 Coll., on Registration of proprietary and other material rights to real estate, and Act No.
344/1992 Coll., on the real estate cadastre of the Czech Republic (the Cadastral Act), both as amended by
later regulations.AACLC distinguishes ten land categories, six of them belonging to land utilized in
agriculture (arable land, hefields, vineyards, gardens, orchards, grassland) and four under other use
(forest land, water surfaces, builip areas and courtyards, and othkand). For the explicitly addressed
within-year land use change identification, two additional specific Jasel subcategories were
distinguished, namely other langlwaterlogged soil and other langlunfertile land. The AACLC land use
categories and subategories of the COSMC database were linked so as to most closely match the default
definitions of the six major landse categories (Forest Land, Cropland, Grassland, Wetlands, Settlements

and Other Land) as given by the 2006 Guidelines for NationehBoese Gas Inventories (IPCC 2006). The
country-specific definition content of the IPCC land use categories is summarizal.6i5 and it can also

be found in the repective Chapters 6.4 to 6.9 devoted to each of the major-lesacategories.

cadastral units

[ ] districts

Fig. 6-2 Cadastral units (grey lines; n = 13 076 in 2022) and districts (black line&l)nthe basis of the Czech land use
representation and land use change identification system.
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Tab.6-5 Linking the Czech national cadastral (COSMC) Jasel categories to the IPCC lande categories. COSMC codes in
parenthesis combine types of propties and their dominant use.

IPCC landise
category

Czech national cadastral (COSMC) ID code and-les@category

10. Forest land

- Land with forest stads and land, where forest stands were removed
Forest land 4.A permit their regeneration, forest break and unpaved forest road, not w
than 4 m, and land, where forest stands were temporarily removed due
decision of state forest administration (Forestry Act 28939

2. Arable land
- Land of arable soil according to the Agricot Act

3. Hop fields
- Land of hodield according to the Agriculte Act

4. Vineyards
- Land of vieyard according to the Agricultel Act

5. Gardens
- Land for permanent and dominant production of vegetable, flowers ar
other garden products or land with fruit trees and shrubs close to
residential and industrial buildings

Cropland 4B

6. Fruit orchard
- Land of fruit echard according to the Agricuite Act

7. Permanent grassland

Grassland 4c - Land of permanent grassland according to the Ad¢fica Act

11. Water area

- Land of watercourse and riverbeds, water reservoir, marsh, wetland o
Wetlands 4.D swamp
(22). Other area& waterlogged area

- Landof Other area that is waterlogged (marsh, wetland or swamp)

13. Builtup area and courtyard
- Land with building including courtyard, common yard,

14. Other area
- Land not classifying under 2, 3, 4, 5, 6, 7, 10, 11 and 13, sti@nsgort

Settlements 4E infrastructure, manipulation areas, depot, landfill, photovoltaic power
station and others
(21). Other area unfertile land
- Land not suited for production and other use
Other land 4F NO since 2018 NIR submission, earlier representg@byOther area

unfertile land

6.2.3 Land-use change identification

The critical issue of any LULUCF emission inventory is the quantitative determination-o$éacidange.

This inventory adopts two approaches for identifying and quantifying-lesedchangeen an annual basis:

i) until 2003 by balancing the six major lansk areas for each of the individual or integrated cadastral
units on use of the subsequent years of the available period and ii) since 2004, using they®athin
explicitly addressed landse conversions registered and estimated by COSMC, the authorized
administrator of cadastral information in the country. Although both the approaches are in principle
identical, the later approach is more accurate, as it captures virtually all chandes eéch individual
cadastral unit, including theoretically possibleduiectional changes involving the same pair of land use
categories within one particular year. In practice, the actual effect of the more advanced, latter approach
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is not significant nder the conditions of the Czech Republic. However, it greatly improves the transparency
of the system, and the data are basically readily usable as supplied by the data provider (COSMC) without
further processing. The resolution of the implemented lan@ wspresentation and land use change
identification system is demonstratedfig6-3® Ly GKS SEIlFYLX S 2F GKS Ol RI &
it can be observed that during 2011, two lansle categories lost their land, while the other two increased

their area. However, as shown in the table, there were six specifiedaadonversionsnvolved in these

land use changes, where Forest land and Saasl were partly converted to Settlements and Cropland.

The latter approach and more detailed data available since 2004 also allowed an explicit estimation of
changes associated with the category Other land representing unfertile land with no speafiof thgmd

use, which wasonsidered constant until 2002\l identified laneuise transfers estimated at the individual
cadastral unit level are summarized by each type ofdasel change on an annual basis to be further used

for estimation of the associateemissions.

Year (date) ID CU (Name) Forestland Cropland  Grassland Wetlands Setttlements Other land Total
31-12-2010c c Mmcop 6 Y+ O2 21992637 2627349 1186759 376350 1415821 NO 759891€
31-12-201icc mcop O Y+t O2 ¢N979724 2633115 1181825 376350 1427904 NO 759891¢
Difference -12913 5766 -4934 0 12083 - 2

Conversion type Area (nf)

Forest land - Cropland 977

Forest land - Settlements 11936

Cropland - Settlements 247

Grassland - Cropland 4897

Grassland - Settlements 38

Settlements - Cropland 139

Fig.6-3Example of landtiza SR OKIF y3S ARSYUGAFAOLFGAZ2Y ¥F2N atotahdifferendebetiieér5 OF RI &
years for all landuse categories as well as the specific conversions between concrete land use categories as provided by COSMC.
The spatal unit is n?. Not occurring (NO) noted for Other land.

6.2.4 Complementing time -series

The abovedescribed calculation of landse changes at the level of individual cadastral units was
performed for 1993 to 2022, because the data on that spatial resolutianbdegen available only since
1992. For the years preceding 1993, i.e., for tasd change attributed to 1970 to 1992, an identical
approach to that described above was used, but with aggregated cadastral input data at the level on the
individual districs. Due to the IPCC defayderiod of 20 years used for reporting the converted land, the
source information contains data on land use in the Czech Republic since 1969.

6.2.5 Land use representation and land use change identification system - status and
development

Development of the Czech LULUCF land use representation and land use change identification system as
described above involved collaboration with the Czech Office for Surveying, Mapping and Cadastre
(COSMCwww.cuzk.cy, which administers the source information on land use used in the LULUCF
emission inventoryt Based on internal analysis and the recommendations of COSMC, the current
inventory retains exclusively use of the original data on land use without any furthezctions and
provides explicit information on land use for the basic IPCC land use categories. The inventory team is

2The work of the Czech Office for Surveying, Mapping and Cadastre (CO8MEcuzk.cris based on digitalisation of cadastral
land use information in the Czech Republic. This reconciliation of-laselinformation is still in progress and explains the nature
of the ongoing area rectifications in the official reports on areas of land and land use categories in the country.
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working in collaboration with COSMC on further consolidation of the system to provide the specific

information required for the estimatesiithe LULUCF sector.

6.3 Land-use definitions and the classification systems used and their
correspondence to the land use, land -use change and forestry categories

The IPCC land use categories were linked to the Czech cadastral classification system,haaroély t
fryR OFGS3a2NRSEE
as described in detail in Section 6.2 above. The specific attribution and linking of cadastral land use
categories to IPCC land use categoriesuimmarized inTab.6-5 and provided in the source category

! 3aANB3ILGS |

NB | &

2F Ol RI aG NJ ¢

description text under the corresponding Sections 6.4 to 6.9 below.

6.3.1 Land-use changezoverall trends and annua | matrices

4.A Forest land 4.B Cropland
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Fig.6-4 Trends in areas of the six major lange categories in the Czech Republic between 1970 and 2022 (based on information

from the Czech Office for Surveying, Mapping and Cadastre). 4.F Other land (IE) is included within 4.E.
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The overall trends in the aread the major landuse categories in Czech Republic for the period 1970 to

2022 are shown ifrig.6-4. The largest quantitative change is associated with the Cro@addsrassland
land-use categories.

Tab.6-6 Landuse matrices describing annual initial and final areas of particular larseg categories and the identified annual
land-use conversions among these categoriespa/n for 1990 and 2022

0
Area[kha] 2629.0 3467.9 |

090 3 089 3
Category | Forestland| Cropland Grassland | Wetlands | Settlements| Other land a
__ | Forest Land 2628.6 0.5 0.4 0.0 0.0 0.0 2629.5
8 | Cropland 0.0 3454.5 0.4 0.0 0.1 0.0 3455.0
% Grassland 0.1 8.8 823.6 0.0 0.0 0.0 832.5
§ Wetlands 0.0 0.4 0.4 155.9 0.8 0.0 157.5
iL | Settlements 0.3 3.7 3.7 0.1 804.1 0.0 811.9
Other Land 0.0 0. 0.0 0.0 0.0 0.0 0.0

Area[khal

2678.8

31701 |

1028.6

Category | Forestland | Cropland Grassland | Wetlands | Settlements| Other land a
| Forest Land 2678.4 0.4 0.4 0.0 1.1 0.0 2680.4
S | Cropland 0.0 3159.5 1.3 0.0 0.9 0.0 3161.8
8 Grassland 0.0 7.3 1025.9 0.0 1.5 0.0 1034.9
§ Wetlands 0.1 0.2 0.2 168.4 1.4 0.0 170.3
iL | Settlements 0.2 2.7 0.7 0.2 836.0 0.0 839.8
Other Land 0.0 0.0 0.0 0.0 0.0 0.0 0.0

An insight into the net trends shown Kig.6-4 is provided by the analysis of gross lamsk changes as

described in Section 6.Zab.6-6 shows a prodct of that analysis (for the base year 1990 and the latest

reporting year 2022), namely the areas of lamsk change among the major lande categories in the
form of landuse change matrices for the individual years. This is available for all yedues @fpiorting

period. It is important to note that the annual totals for the individual years in the matrices do not
necessarily correspond to the areas that appear in the CRF Tables, which account for the progressing 20
year transition period that began it970. This is the recommended assumption of IPCC (2006) for

estimation of changes in soil carbon stock.
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6.4 Forest Land (CRF 4.A)

Fig.6-5 Forest land in the Czech Repubtjdlistribution calculated as a spatialhare of the category within individual cadastral
units (as of 2022)

6.4.1 Source category description

The Czech Republic is a country with a long forestry tradition. Practically all the forests can be considered
as temperatezone managed forests under the IP@finition of forest management (IPCC 2006 Gl. (IPCC
2006), Volume 4). Within the Czech land use representation and land use change identification system,
land use category 4.A Forest Land is represented by the Forest Lafl ¢Hehory of the Czechdastral

system administered by COSMC. With respect to the definition thresholds of the Marrakesh Accords, forest
is defined as land with woody vegetation and with a tree crown cover of at least 30%, over an area
exceeding 0.05 ha containing trees able¢ach a minimum height of 2 m at maturityAs this definition

of forest excludes some areas of currently (temporarily) unstocked cadastral forest land, such as forest
roads, forest nurseries and land under power transmission lines, these are discourdaédemission
estimates involving Forest Land using the annually updated information on the ratio of timberland to
cadastral forest land. In this way, the area of cadastral forest land is also linked to the national definition
of timberland (Czech ForestAct 289/1996). These areas and the related activity data on forests (see
more below) are collected as a botteup process based on the mandatorily elaborated forest
management plans (FMPs). FMPs and/or forest management outlines (for forest propertiescOniue)

serve for overall assessments of the state of forests, which are requested under the Czech Forestry Act
(289/1996).

3 These parmeters, together with the minimum width of 20 m for linear forest formations, were given in the Czech Initial Report
under the Kyoto Protocol. Thereafter, these parameters were used in subsequent policies on forestry (e.g., KP-2020 2013
EU Reguléon on LULUCF 2018/841).
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