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The inventory team of the Czech Republic is aware of the fact, that starting reporting year 2021
EU legislation entered into force (i.e. Reg018/1999). However following the guidance from thi
European Commission and due to the ndunctioning Reportnet 3.0 for the case of the GH

inventories reporting, the reporting of greenhouse gas inventory submitted by"IMarch 2021 was
held still following the Reg. 525/2013.
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ES 2 Background information on greenhouse gas (GHG)
inventories and climate ch ange

As a Party to 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 UniometCzech Republic must also fulfil its reporting requirements
concerning GHG emissions and removals followimm fhe Regulation (EUWNo 525/2013 of the European
Parliament and of the Council of 21 may 2013. This edition of National Inventory Repord€alER)vith

national greenhouse gas invemies for the period 1990 t@019 with specific accent on the lag¢ year

2019 while keeping track of@lready performed/planned changes according to the previous versigns.

the term Submission 2021 (occurring tine following text) are meanemissionsand removalsof
greenhouse gases for thigne series 1992019 submittedn 2021.

Inventories of emissions and removals of greenhouse gases were prepared in accord with the IPCC
methodology: IPCC 2006 Guidelinespgication of this general 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 arger

to maintain consistency. 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 guidslife€ @,
2013. However, Annex | Parties thate also Parties to the Kyoto Protocol are also required to report
supplementary information required under Article 7.1 of the Kyoto Protocol that is specified by Decision
15/CPM.1The information related to KP LULUEBrovided inPart 2 of this report

The both parts of thesubmission, which is National Inventory Report dhe data output- Common
Reporting Format (CRF) Tables, are submitted annually*bylafchto European Commission and by"5
April to UNFCCC

The structure of thiseport ¥ 2 f t 26a ySg YSGK2RAOIf KI y RRedshiof LJdzo t A
GKS !'bC/// NBLRNIAY3 3IdZARSEAYySa 2y lyydzt Ay@Syi:
(UNFCCC, 20).
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ES 3 Summary of national emission and removal related
trends

ES 3.1 GHGinventory

In 2019, the most important GHG in the Czech Republic@@sontributing83.94%to total national GHG
emissions and removals expressedi@® eq., followed byCH 9.18%andN,O 4.09% PFCs, HFG3s and
NF; contributed for2.81%to the overall GHG emissions in the country.

Tab. ES provides data on GHG emissions in comparison of overall trend from 1990% RfXloverview
of GHG emissions and removals by categories please see cE&p8r

Tab. EQ GHG emission/removal overall trends

Base year 2019 Base year 2019
[kt CQeq.] %

CQ emissions without netCQ from LULUCF 164 202.71 100812.34 83.32 82.20 -38.60
CQ emissions with netCQ from LULUCF 157 147.29 114 327.63 82.66 83.94 -27.25
CH emissions withoutCH, from LULUCF 23489.06 12 447.63 11.92 10.15 -47.01
CH emissions withCH from LULUCF 23539.53 12 475.60 12.38 9.16 -47.00
N2O emissions withoutN,O from LULUCF 9 295.81 5555.13 4.72 453 -40.24
N2O emissions withN,O from LULUCF 9 340.00 5576.40 491 4.09 -40.30
Fgases 84.24 3823.40 0.04 2.81

Total (without LULUCF) 197 071.82 122 638.51 -37.77
Total (with LULUCF) 190 111.06 136 203.02 -28.36
Total (without LULUCF, with indirect) 198 949.27 123 297.56 -38.03
Total (with LULUCF, with indirect) 191 988.50 136 862.08 -28.71

Over the period 19902019 CQemissions and removals decreased2iy234 CH emissions decreased

by 47.00%during the same period mainly due to lower emissions fraamérgy 3 Agricultureand5 Waste

N>O emissions decreased I#0.30%over the same period due to emission reductiorBiAgricultureand
despite increase from the.A 3 Transportcategory. Emissions of HFCs and PFCs increased by orders of
magnitude, whereaSk emissionkept steady trend over the whole period

Executive Summary 12
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Overview o f source and sink category emission
estimates and trends, including KP -LULUCF ativities
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ES 4.1 GHG inventory

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

Base year 2019 2019 2019

kt CQ eq. kt CQ eq. Total share Sectoral
[%] share [%]

1. Energy 161311.73 93597.81 -41.98
A. Fuel combustion (sectoral approach) 149450.22 90677.02 66.57 96.88 -39.33
1. Energy industries 56854.99 49181.67 36.11 52.55 -13.50
2. Manufacturing industries and construction 47113.14 9375.70 6.88 10.02 -80.10
3. Transport 11480.42 19079.08 14.01 20.38 66.19
4. Other sectors 33807.41 12737.53 9.35 13.61 -62.32
5. Other 194.26 303.03 0.22 0.32 55.99
B. Fugitive emissions from fuels 11861.51 2920.79 2.14 3.12 -75.38
1. Solid fuels 10779.39 2323.09 1.71 2.48 -78.45
2. Oil a_md natural gas and other emissions from ener 1082.12 597.70 0.44 0.64 4477
production

C.CQ transport and storage NO NO NA NA 0.00
2. Industrial Processes 17110.56 15522.92 11.40 100.00 -9.28
A. Mineral industry 4082.45 3086.25 2.27 19.88 -24.40
B. Chemical industry 2941.78 2019.67 1.48 13.01 -31.35
C. Metal industry 9670.32 6220.60 4.57 40.07 -35.67
D. Nonenergy products from fuels and solvent use 125.56 148.80 0.11 0.96 18.51
E. Electronic industry NO,NE 5.49 0.00 0.04 100.00
F. Product uses as ODS substitutes NO 3752.37 2.75 24.17 100.00
G. Other product manufacture and use 290.46 288.96 0.21 1.86 -0.52
H. Other NO 0.77 NA NA 100.00
3. Agriculture 15712.38 8198.66 6.02 100.00 -47.82
A. Enteric fermentation 5737.19 3093.76 2.27 37.73 -46.08
B. Manure management 3141.07 957.53 0.70 11.68 -69.52
C. Rice cultivation NO NO NA NO 0.00
D. Agricultural soils 5537.95 3805.45 2.79 46.42 -31.28
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 1187.63 192.80 0.14 2.35 -83.77
H. Urea application 108.53 149.13 0.11 1.82 37.41
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 -6960.77 13564.52 9.96 100.00 -294.87
A. Forest land -5647.49 15087.59 11.08 111.23 -367.16
B. Cropland 215.43 102.63 0.08 0.76 -52.36
C. Grassland -110.32 -275.55 -0.20 -2.03 149.78
D. Wetlands 21.72 21.58 0.02 0.16 -0.63
E. Settlements 270.86 133.72 0.10 0.99 -50.63
F. Other land NO,NA NO,NA NA NO 0.00
G. Harvested wood products -1712.98 -1505.98 -1.11 -11.10 -12.08
H. Other NO NO NA NA 0.00
5. Waste 2937.16 5319.12 3.91 100.00 81.10
A. Solid waste disposal 1792.69 3393.57 2.49 63.80 89.30
B. Biological treatment of solid waste NE,IE 717.29 0.53 13.49 100.00
C. Incineration and open burning of waste 20.48 106.07 0.08 1.99 417.83
D. Waste water treatment and discharge 1123.99 1102.19 0.81 20.72 -1.94
E. Other NO NO NA NA 0.00

TotalCQ equivalent emissions without land use, lardse
change and forestry
Total CQ equivalent emissions with land use, larase
change and forestry

197071.82 122638.51

190111.06 136203.02

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

Total CQ equivalent emissions, including indirec€Q,
with land use, landuse change and forestry

198949.27 123297.56

191988.50 136862.08
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In2019, 93 597.81kt CQ eq., that are68.72% of national total emissions (includiddg.and Use, Landse
Change and Forestry) arose frorieidergy 96.88% of these emissions arise from fuel combustion activities.
The most important sugategory of 1 Energywith 52.55% of total sectoral emissions 2019 is
1.A1 Energy IndustriesLA.2 Manufacturing Industries and Constructiosasponses forl0.02% and
1.A3 Transportfor 20.38% of total sectoral emissions. From 19902019 emissions from 1Enegy
decreased by1.98%.

2 Industrial Processés thesecond largest category wittl.40% of total GHG emissions (includéigand
Use, LandJse Change and Forestry)2819(15 52292 kt CQ eq.); the largest subategory is ZMetal
Production with40.07% of sectoral shareFrom 1990 tc2019 emissions from Andustrial Processes
decreased bQ.28%.

3 Agricultureis the third largest categoriyn the Czech Republic with02% share of total GHG emissions
(including4 Land Use, Landse Change and Forestry) 2019 (8 19866 kt CQ eq.); 46.42% of these
emissions arose fror®.D Agricultural SoilsFrom 1990 t@019emissions fron8 Agriculturedecreased by
47.82%

4 Land Use, Landse Change and Forestiy contributing with 996% to the total GHG emissions
(1356452 kt CQ eq.). Subcategory 4.A. Forest Land contributes to these emissiamsigythan 100%;
the total emissions are lowered thanks to the removal in 4.G Harwested Wood Products

3.91% of the national total GHG emissions (includiigand Use, Landse Change and Forestry)2@19
arose fromb Waste.63.8%share of GHG emissions arose fr6rA Solid waste disposdamissions from
5 Wasteincreased from 1990 t8019 by 81.10%to 5319.12 kt CQ eq.
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ES 4.2 KP-LULUCF activities

Emission and removals estimates of GHGs for the KP LULUCF activities and HWP contribution for the years
20132019 are presented iMab. ESto Tab. ES.

Tab. ES Overview of KALULUCF article 3.3 activities

A. Article 3.3 activities Unit 2013 2014

A.1. Afforestation and

Reforestation

CQ emissions/removals  Gg -494.66 -527.48 -543.96 -550.21 -562.31 -537.31 -504.64
CH Gg NO NO NO NO NO NO NO
N2O Gg NO NO NO NO NO NO NO
Net CQ equivalent GgCQeq.

.. -494.66 -527.48 -543.96 -550.21 -562.31 -537.31 -504.64
emissions/removals

A.2.Deforestation

CQ emissions/removals Gg 252.73 250.21 197.05 237.54 263.14 149.67 177.43
CH Gg NO NO NO NO NO NO NO
N.O Gg 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net CQ equivalent GgCQeq.

252.97 250.44 197.28 237.74 263.32 149.81 177.56

emissions/removals
*0.00 represents nozero value lower than 0.005

Tab. E® Overview of KALULUCF article 3.4 activities

B. Article 3.4 activities Unit 2013 2014

B.1. Forest Management

CQ emissions/removals Gg -774234 -764216 -685959 -571938 -345160 462654 14014.57
CH Gg 0.94 1.11 1.20 0.45 0.52 0.89 1.12
N.O Gg 0.05 0.06 0.07 0.02 0.03 0.05 0.06
NetCQ equivalent GoCQed 770315 750595 -6809.66 -5700.67 -3429.89  4663.38 14060.97
emissions/removals

Tab. ES Overview of KALULUCF estimates of HWP contribution

Harvested Wood Products Unit

HWP contribution

CQ emissions/removals __ Gg 126.90  -96.16  -490.14  -926.96 -1017.08 -1473.04 -1505.98
CH Gg NO NO NO NO NO NO NO
N.O Gg NO NO NO NO NO NO NO
NetCQ equivalent GoCQed- 12690 9616  -490.14 -926.96 -1017.08 -1473.04 -1505.98
emissions/removals
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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 &t for the period from 1990 t@019 are presented ifTab. ES.

Tab. ES® Indirect GHGs and S@r 1990 to 20D [kt]

NOx co NMVOC e NHs |

1990 729.92 2106.02 492.55 1754.57 10.96
1991 694.40 1995.56 439.15 1650.36 10.29
1992 654.53 1967.07 422.06 1381.98 9.73
1993 531.90 1758.80 396.21 1302.89 9.23
1994 438.71 1686.37 382.92 1159.43 8.93
1995 369.93 1600.83 348.60 1058.97 6.03
1996 351.84 1675.13 347.90 914.45 4.52
1997 324.22 1535.25 329.06 694.47 4.95
1998 304.77 1304.33 303.59 425.36 4.87
1999 279.85 1161.27 286.07 231.94 4.95
2000 281.22 1107.11 275.54 233.02 4.91
2001 284.66 1090.03 265.57 228.72 4.89
2002 276.99 1047.16 254.48 223.42 5.00
2003 278.36 1073.20 251.17 218.40 5.17
2004 278.70 1054.50 242.87 215.11 5.04
2005 273.57 969.36 235.05 208.44 5.22
2006 268.68 984.98 236.07 206.74 5.34
2007 267.41 998.59 229.91 212.04 5.69
2008 251.25 936.73 225.19 170.07 6.00
2009 237.37 952.77 225.00 168.74 6.08
2010 231.95 979.07 222.40 163.85 6.12
2011 218.86 921.27 212.11 167.48 6.18
2012 207.13 909.04 206.07 160.18 6.29
2013 192.22 908.54 202.96 145.23 6.36
2014 187.85 883.05 198.16 134.47 6.39
2015 181.70 871.20 196.47 129.35 6.45
2016 172.89 856.03 192.95 115.11 6.62
2017 170.43 856.13 192.46 109.94 6.64
2018 164.49 862.22 190.16 96.56 6.98
2019 153.42 844.08 183.02 79.88 7.33
Trend -78.98 -59.92 -62.84 -95.45 -33.08
%

NEC 286 - 220 265 101

Emissions of indirect greenhouse gases decreased from the period from 120Mtdor NO« by 78.98%,
for CO by69.924, for NMVOC b§2.84% and foISQ by 94.45%. The most important emission source for
indirect greenhouse gases aB@) are fuel combustion activities, for details see chaf@ar Partl: Annual
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, butn recent historythe concentrations of a number of them are increasing as a result of
human activity. Over the past century, the atmospikh concentrations of carbon dioxidEQ), methane

(CH), nitrous oxide N:O) and halogenated hydrocarbons, i.e. greenhouse gases, have increased as a
consequence 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 26 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 oayboxide

Relatively new, mamade greenhouse gases that are entering the atmosphere cause further
intensification of the greenhouse effect. These include, in particular,naben of substances containing
fluorine (Fgases), among them HFCs (hydrofluorocarbons). HFCs are used instead ofapesne
depleting CFCs (freons) in refrigerators and other applications, andeiimésisionsare on rapidincrease.
Compared with carbon dkide, all the other greenhouse gases occur at 1@k, 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 temperahas risen by about85¢c / A Yy
the period 1880 to 2012&ccording to the IPCQAR. Tk 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 circulatibn, whic
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 activitilaence 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
established irl988 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. Umited Nationsstarted
negotiations to create &N Framework Convention on Climate ChafujéFCCC), which came into force

in 1994. The longerm 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 Conventio 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 EUberestates and other
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industrialized countries). Altogether, the emissions of greenhouse gases by these countries should be at
least Bolower during 2008012 compared to the base year of 1990 (for fluorinated greenhouse gases,
1995 can be used as a basag)eIn 2001 the Czech Republic ratified Kyoto 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 is committed to decrease its emissions oftgrase gases

in the first commitment period, i.e. from 2008 to 2012, ®g& mpared to the base year of 1990 (the base
year for Fgases is 1995During the second commitment period (CP2) of Kyoto Protocol, the EU, its
member states and Iceland should reéusverage annual emissions during 202820 by 20% compared

to base year.

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gas emissions and removals is one of the obligations following from the
UN Framework Convention on Climate Changd 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 fRegulation (EU) No 525/2013 of the European
Parliament and ofhe Council of 21 May 2013 on a mechanism for monitoring and reporting greenhouse
gas emissions and for reporting other information at national and Union level relevant to climate change
and repealing Decision No 280/2004/ERbis Decision also requirestablishing a National Inventory
System (NIS) pursuant to the/oto ProtocofArt. 5.1) from December 2005.

The Czech Hydrometeorological Instit@@HMI) was appointed in 1995 by thMinistry of Environment

(MoE), which is the founder and supervisor oMIHo be the institution responsible for compiling GHG
inventories. Thereafter, CHMI has 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 designatel by M

as the coordinating institution of the official national GHG inventory.

The inventory covers anthropogenic emissions of direct greenhouse ga3e€H, N,O, HFC, PFGF,

NF and indirect greenhouse gasB, CO, NMVOC argl. Indirect means thathey do not contribute
directly to the greenhouse effect, but that their presence in the atmosphere may influence the climate in
various ways. As mentioned above, ozoneg) (® also a greenhouse gas that is formed by the chemical
reactions of its precursar nitrogen oxides, hydrocarbons and/or carboonoxide

The obligations of th&yoto Protocohave led to an increased need for international supsion of the
emissions reported by the parties. The Kyoto Protocol therefore contains rules for howarsishbuld

be estimated, reported and reviewed. Emissions of the direct greenhouse @asé&0, 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 ssmwns oNO, CO, NMVOC ar8Q are reported to UNFCCC. These
gases are not included in the obligations of the Kyoto Protocol. The emission estimates and removals are
reported by gas and by source category and refétGdd. Full time series of emissioaad removals from

1990 to2014 are included in the submission.

Inventories of emissions and removals of greenhouse gases were prepared according to the IPCC
methodology:2006 Guidelines for National Greenhouse Gas Inventories (IPCG,&q6pation of his

general methodology under countgpecific circumstances will be described in the sesfmcific
chapters.Since this submission the inventory was prepared using new updated methodology. Ale changes
were conducted in the whole timseries. Details a$pecific changes are provided in specific chapters in

this report. 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 maintain consistency. This mealagaha
presented this year can change in the next submission.
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requirements.This report attempts to follow this methodical handbook.

The current data submissio8@21) for the EU contains all the data sets for 192019 in 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 scope of different categorization and QWPs. The current
version of CRF Reporter is wieised software, whicts not considered fully reliable, especially comieg

KP LULUCEF tables. Additionally, current version of CRF Reporter is adding digits after decimal point during
AYLRNIAY3I 2F GlrotSazx a ¢Sttt a Al R2SahgRdity AK2 6
would like to note, that all subcateges are filled up witldata, or appropriate notation keySince official

exported CRF tables are for few categories not calculated correctly, the NIR also contains additional Annex,
where the corrected values are displayed.

This submission also containdeneant Annex regarding Deg29/2013(Annex 6).

1.2 A description of the national inventory arrangements

1.2.1 Institutional, legal and procedural arrangements

The National Inventory System (NIS), as required byKgmo Protoco(Article 5.1) and byRegulation
No. 5252013/EC, has been in place since 2005. As approved hylithistry of EnvironmentMoE), which
is the single national entity with overall responsibility, the founder of CHMI and its superior institution

TheCzech Hydrometeorological Instit§t@éHM]), under the supervision of thdinistry 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 inventagemant,
general and crossutting issues, QA/QC, communication with the relgevidNFCCC arteJ bodies, etc.
aNB @ 9 Jls thardspohsbl@person at CHMI

Sectoral inventories are prepared by sectoral experts from sextving institutions, whichare
coordinated and controlled by CHMI:

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

1 Transport Research Centre (CDV), Brno, is responsitiermpilaton of the inventory in sector
1. Energy, for mobile sources

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

1 Institute of Forest EcosysteResearch Ltd. (IFER), 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), Prague, is responsible for compilation of the inventory in sector
3. Agriculture

1 Global Change Research Institute of the Czech Academy of SciencesBBORH responsible
for compilation of the inventory in sector 4. Land Use, Land Use Change and Forestry

1 Czech Environmental Information Agency (CENIA), Praguspanble for compilation of the
inventory in sector 5. Waste
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Official submission of the national GHG Inventory is prepared by CHMI and approved\binitiey of
Environment Moreover, the MoE secures contacts with other relevant governmental bodiek,agithe

Czech Statistical Officthe Ministry of Industry and Tradend theMinistry of Agricultureln addition, the

MoE provides financial resources for the NIS performance to the CHMI, which annually concludes contracts
with sectorsolving institutions.In 2019 the national inventorgystem was enhanced by increased fundign

and inclusion of another two organisations, which are newly officially part of the NIS and are supporting
the inventory in sectors 3. Agriculture (CRI) and 4. LULUCF (GCRI).

UNFCCC

European
Commission

CHMI
coordination

Energy Waste
Stationary Combustion Czech environmental
Koneko marketing Ltd. information agency
E Agriculture
nergy i

. . Institute of forest ecosystem research
Mobile Combustion = =

: LS Crop reseach institute
Transport research centre

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

Industrial Processes
and Product Use
CHMI

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 and management

UNFCCC, théyoto Protocohnd the EU greenhouse gas monitoring mechanism require the Czech Republic
to annually submit @National Inventory RepoiiNIR) andCommon Reporting Formé&RF) tables. The
annual submission contains emission estimates for the second but last year, @2Zhesubmission
contains estimates for the calendar year of 20The organisation of the preparation and reporting of the
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Czech greenhouse gas inventory and the duties of its institutions are detailed in the previous section
(1.21).

The preparation othe inventory includes the following three stages:
9 inventory planning
1 inventory preparation
1 inventory management.

During the first stage, specific responsibilities are defined and allocated: as mentioned before, CHMI
coordinates the national GHG inventoincluding the planning period. Within the inventory system,
ALISOATAO NBaLRYIADANVEAMMWSBARA dASQYZANIE I NBE RSFAYSR
well as for all activities related to the preparation of the inventory, including@@A/data management

and reporting.

During the second stage, the inventory preparation process, experts from ssatong institutions collect
activity data, emission factors and all the relevant information needed for final estimation of emissions.
Theyalso have specific responsibilities regarding the choice of methods, data processing and archiving. As
part of the inventory plan, the NIS coordinator approves the methodological choice. Sebtorg
institutions are also responsible for performing Quaontrol (QC) activities that are incorporated in the
QA/QC plan, (see ChapteR13). All data collected, together with emission estimates, are archived (see
below) and documented for future reconstruction of the inventory.

In addition to the actual emssion 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 performed before the data are
submitted to the UNFCCC.

For the inventory management, reliable data managemenfulfil 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
calcuation spreadsheets are stored in a central network server at CHMI, which is regularly backed up to
ensure data security. The inventory management includes a control system for all documents and data,
for records and their archives, as well as documentatin QA/QC activities (see ChapteR B).

1.2.3 Quality assurance, quality control and verification plan

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

The objective of the national inventory system (NIS) is to producecdighty GHG inventoriesn the

context of GHG inventories, high quality provides that both the structures of the national system (i.e. all
institutional, legal and procedural arrangements) for estimating GHG emissions and removals and the
inventory submissions (i.e. outputs, practs) comply with the requirements, principles and elements

rising from the UNFCCC, Kyoto Protocol, IPCC guidelines and EU GHG monitoring mechanism (Decision of
the European Parliament and of the Council no. 525/2013Af@EXAS5. 4provides general formof 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 diskeassimilar difficulties
that the both teams are facing while processing their GHG inventddiesng the yearses/eral general
issues wererosscheckedfor instance improving the cooperation in the field of QAMIGIN the teams
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Each year specifiectoral issues are presented aoommon approach is find to s@wthem. Since 2017
guatrolateral meeting also with national inventory teams from Hungary and Potrdrganised. In 2018

the meeting was focused mainly on Waste issues and was held ine?lag2019 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 2020.

1.2.3.1 CHMI as a coordinating institution of QA/QC activities

The NIS coordinator (NIS manager) and QA/QC manager from the Czech Hydrometeorological Institute
(CHMI) control and facilitate the quality assurance and quality control (QA/QC) process and nominate
QA/QC guarantors from all secteolving institutions. NI®oordinator cooperates with 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 frorsdeirtgr
institutions, cooperates in addressi@A/QC issues and in development 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 experganised by

CHMI (by NIS 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 QADC activities and consults the possibilities for any further improvements.
MoE also annually approves the QA/QC plan prepared by CHMI in cooperation with-sse¢itag
institutions.

An electronic quality manual including e.g. guidelines, plans, tempdaigshecklists has been developed
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 conileration of the special requirements of the guidelines concerning greenhouse gas
inventories, the development of the inventory quality management system has followed the principles
and requirements of the 1ISO 9001:2015 standard.

The CHMI ISO 9001:2015 nkimg manual encompasses NIS segment, which is obligatory for relevant
experts from CHMI and recommended also for experts from sexituing institutions. NIS segment is
developed in the form of floveharts (diagrams) and consists of three sa@lgments: ij 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 institution
and the experts fromsectorsolving 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 principles mentioned alvevenarporated also into the
contracts between the CHMI and the secBmiving institutions.

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

Person Activity

Mr. Risto Saarikivi Coordinator of all QA/QC activitiesarried out within NIS and QA/Q
Jdzk NI yi2NI 2F aDSYSNIf FyR ONRBA&aac(
aao 9@k YNIi | 2 ot NIS coordinatgrinventory compiler and archive administrator

Part1: Annual inventory submission 25



CHMI NATIONAGHGANVENTORREPORT OF THREECHREPUBLIA990-2019

1.2.3.2 Inventory process

The annual inventory process describes at a general level how the invesifaryduced 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: planning, preparation, evaluation and improvement (Fig. 1).
The quality controland quality assurance elements are integrated into the production system of the
inventory; each stage of the inventory includes the relevant QA/QC procedures.

A clear set of documents is produced on the different work phases of the inventory. The ddatioren
ensures the transparency of the inventory: it enables external evaluation of the inventory and, where
necessary, its replication.

Reporting:

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

January - April | e May - June

4. Inventory Improvement 1. Inventory Planning
*usity assessment edefining and allocating specific

emeetings and discussion on the et it
effectiveness of the inventory adetar Ring necassar
system e ¥

esuggestions for improvements for Brocesses and resources
3 selaboration of C plan
different step of the process galace

3. Inventory Evaluation \\\\_/‘ / 2. Inventory Preparation
eimplementing QA activities - e collecting activity data, EF
eexpert peer reviews eselecting methods
sverification edata processing and storage
einternational expert review einternal QC procedures
November- e e August -
February Tt December

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), which are published annually, where the Czech Statistical Yearbook is tthe mos
representative example. The Czech Statistical Yearbook is published usually in the late November, but
some relevant data tables appear even earlier on the CzSO website. In order to improve the process of
data acquisition from CzSO, CHMI and CzSO coddiedévemorandum 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 sector.

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
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have to rely either on specific statistical tagals, 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 of CHM¢ the Institute of

Chemical Technology (prof. B. Bernauer and Dr. M. Markvart). Similarly, relevant data concgaseg F

dza+ 3S Ay SYdSNIINAAaASa IINBE O2tt SOGSR o0& aNWw +d ySi
acquisition includingthe canl O LISNB 2y a ' NBE IAGBSYy o0St2¢6x Ay GKS
LX | yE O

The deadline for all data acquisition is 15 November. However, CzSO in some cases carries out data
corrections which are presented later. In such cases it is not pedsibhclude corrected data into the

output for EU, which is submitted by 15 January and must be considered as a preliminary output of the
Czech national GHG inventory. However, practically all corrected data are incorporated into the final
submission folUNFCCC by 15 April (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. Thevantory principles defined in the UNFCCC and IPCC
guidelines, that is, timeliness, completeness, consistency, 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 Quality objectives as an integral part of planning the QC and QA procedures

The inventory planning stage includes the setting of qualijeaiives and elaboration of the QA/QC plan

for the coming inventory preparation, compilation and reporting 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 objectives is to
be appropriate and realistic while taking account of the available resources and other conditions in the
operating environment. Where possible, gialbbjectives should be measurable.

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

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

2) Transparency
91 Archiving othe inventory is systematic and complete
1 Internal documentation of calculations supports emission and removal estimates

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

3) Consistency
M The time series are consistent
91 Data have been used in a consistent manner in the inventory.

4) Comparability
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1 The methodologies and formats used in the inventory meet comparability requirements.
5) Completeness
9 The inentory covers all the emission sources, sinks and gases

6) Accuracy
9 The estimates are systematically neither greater nor less than the actual emissions or removals
9 The calculation is correct
1 Inventory uncertainties are estimated.

7) Timeliness
1 Highqualityinventory reports reach their recipient (EUNFCCC) within the set time.

The quality objectives and the planned general QC and QA procedures regarding all the calculation sectors
are recorded as the QA/QC plan. The QA/QC plan specifies the actiossh#thiles for the actions and

the responsibilities to attain the quality objectives and to provide confidence 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 Quality control procedures

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

The QC procedures used in the Czech GHG inventoryyaritiplthe 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 arcliiving o
inventory data and quality control actions. In addition to general QC checks, catggmsific QC checks
including technical reviews of the source categories, activity data, emission factors and methods are
applied on a casby-case basis focusing on ykecategories and on categories where significant
methodological and data revisions have taken place.

Once the experts have implemented the QC procedures, they complete the QA/QC form for each
source/sink category, which provides a record of the procedpezormed. Results of the completed QC

checks are recorded in the internal documents for the calculation and archived in the expert organisations
FYR G GKS /lalL o0dzyRSNJ NBalLRyaAoAtAde 2F adaod 9 ¢
specificchapters of the NIR.

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

Each sectesolving institutiong KONEKO, CDV, CHMI (Industrial processes), JRERGCRhd ENIAC

will suggest to the NIS coordinator/manager (CHMIPMs 9 @ YNNI 1 2@+t 0 GKSANI v! kv/
for the compliance of all the QA/QC procedures in the given segdtbithe IPCC 2006 Guidelines and 2003

and also with theQA/QC plan.

At the basic level of control (Tier 1) individual steps should Iéralted according tahe Table 6.1 (IPCC
2006) The first step is carried out by the person responsible for the respectivsestibr (autecontrol).

Then follows the 2nd step carried out by the expert familiar with the topic. The reporting on the dealize
controls is documented in a special form prepared by CHMI. The completed form with all the records of
the carried out checks is, in case of QC, Tier 1, submitted to the NIS coordinating instjt@idmil,
together with data outputs: (i) XML file geneedtby the CRF Reporter, (ii) detailed calculation spreadsheet

in MS Excel format, containing, in addition to all calculation steps also all activity data, emission factors
and other parameters, as well as further supplementary data necessary for emiss@mihation in the
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given category. All these files are then submitted to the central archive in CHMI. 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 NISdioator, will assess the conditions for Tier 2 in
the given sector (e.g. comparison with EU ETS data or with other independent sources). If everything is in
order, the sectoral QA/QC guarantor organizes the QC check according to Tier 2.

CHMI, as the NISardinating institution, carries out mainly formal control of data outputs in the CRF
wS LJ2 NIi SNE  SBynitfidsit antlAsseB8smEnKS2 i N2t OF NNASR 2dzi o @
means that CHMI controls the consistency of time series, anddhksilple IEF exceedance of the expected
intervals (outliers), as well as the completeness and suitability 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 contrdled in CHMI only randomly.

0 K¢

In addition, the QC activities directed to the Member States submissions under the European Community
GHG Monitoring Mechanism (e.g. completeness checks, consistency checks) produce valuable information
on errors and deficiencgethat 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 legislatn, in this case the Decision of the European Parliament and of the Council No.
525/2013/EC concerning a mechanism for monitoring and reporting greenhouse gas emissions and for
reporting other information at national and Union level relevant to climatencfea Article 7 of the decision

sets that the member countries have to submit the results of the respective national inventories, incl. the
accompanying text to the European Commission up to 15 January. The schedule of the inventory and the
follow-up schedle 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 posdibupdates is used as the output for UNFCCC (deadline 15 April)

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 procedurearried 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 the calculation sheets are submitted to the sectoral moc 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 expé&idm the sectorsolving institution
familiar with the topic.

sectorsolving institution
familiar with the topic

1¢5 December

Finalization of the QC control of the data output and completion of
control form for the given category

Sectoral QA/QC guarantor

6¢10 December

Submission of all sectoral data outputs as well as records of the ca
out QC procedures to CHMI

Main compiler of the secter
solving institution

10c15 Inventory compiler from CHMI (administrator of CRF Repor Inventory compiler from
December receives all data files and the records from the seswmiving / | aL 09 @ YNJ
institution for archiving, carries out the formal control of data
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Time period Activity Responsible person
the CRF Reporter. If necessary, the sectoral QA/QC experitisoted
to remedy possible drawbacks.

16¢20 Inventory compiler from CHMI (administrator of CRF Reporter) cal NIS coordinator (managet
December out the final control of data ithe CRF Reporter and informs ontt 6 9 @I Y NIi | 2 &t
results the NIS codinator who carries out independent control an
informs MoE on the results.

Upto 31 CRF Tables submission to MoE for the approval MoE and Secto
December coordinating group

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

The reporting pursuant to the Article 7 of the Decision No. 525/2013/EC includes also the text output
containing several NIR elements. Thettisxcreated in the NIS coordinating institution (CHMI) and the
control is carried out by the NIS coordinator. The text is submitted to MoE together with the CRF tables by
31 December.

The prepared output for the European Commission will contain only @@@cedures, Tier 1, realized by

31 December. The final submission for UNFCCC has the deadline by 15 April and 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 nationalinventories. The European Commission is informed about the final output for UNFCCC.

As mentioned above the sectoral QA/QC guarantor in cooperation with theddl8inator, will assess if

the given sector meets the conditions for the application of thep@€edure, Tier 2. This assessment and
discussion on the way of application will be carried out by 15 December. QC procedures, Tier 2, are then
applied and controlled according to the similar schedule as presented in Table 1, however with the
different dealline 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 wh the NIS coordinator, will consider the
possibility of the correction of the data output for the given category prior to the final submission to
UNFCCC (and simultaneously EU).

Similar procedure is applied in case of potential drawbacks detected wkirtontrol carried out by
European Environmental Agen(lyEA 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

Quality assuranceomprises a planned system of review procedures. The QA reviews are performed 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 invemgmparation and reporting
process, to determine the conformity of 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 byindividual sectors and not so frequently. Each sector should be reviewed 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 catexy-specific projects that are performed by external
experts or 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,
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assumptions and methods are reasonable, as judged by those knowledgeable 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 collaboratimr example, the Czech and Slovak GHG inventory
teams have about 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 collaboration is the QA audit focused on General and
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 ()dge suitability of General and crosscutting
issues (including 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 planned for future with the expected frequency a
one QA audit for about a third of sectors per year. Further, in later year the cooperation was focused on
different subsectors, i. e. Energy in total (2018yriculture and LULUCF (2015, 2016), IPPU (2016),
uncertainties and other relevant issues.

The annual UNFCCC inventory reviews have similar and even more important impact on improving the
guality of the national inventory. Therefore, the Czech team aedyery carefully the comments and
recommendations of the international Expert Review Té&RTand strives 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 arerelated particularly to standard situations, where the
emission data from previous years remain unchanged and only emissions for the currently processed year
are determined. The IPCC methodology requires that, in some cases, the emissions for previoalsyea

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 consisteayiplication of control procedures has revealed
inadequacies in earlier emission determinations. In addition, recalculation should be performed in
response to recommendations of the international inspection teams organized by the bodies of either the
UN Franework Convention or the European Commission.

While new data are available roughly ten or eleven months after the 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 standard determination of the previous year, as the new method must be thoroughly studied and tested.
In addition, in order to maintain consistency of the timeries, the recalculation is generally introduced

for the entire time period, i.e. beginning with the reference year 1990. It is thus obvious that the danger
of potential errors or omissions is greater in recalculation than in standard determination pféh@us

year using a weliried methodology.

For these reasons, in recalculation, greater attention must be paid to QA/QC control mechanisms where,
in addition to technical QC controfirét step), it is necessary to employ more demanding control
procedures Eecond 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 proceduf@srecalculation must be tailored for the specific
recalculation by the sector manager in cooperation with the NIS coordinator and QA/QC NIS guarantor.

Specific examples of recalculation are given in the semtiented chapters and in Chapter 10.
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1.2.3.10 Final approval of the inventory before submission

Regarding the national GHG inventory submission to the UNFCCC (15 April.) the same procedure will be
applied as for the corresponding reporting to the EC. The following approval procedure is within the
authorizaton of the Ministry of the Environment of the Czech Republic. The procedure involves that the
report is sent by the Ministry of the Environment, well ahead via email, to the relevant ministries in the
Czech Republic (e.g. Ministry of Finance, Ministryrahgport, Ministry of Foreign Affairs, Ministry of
Education, Youth and Sports, etc.), organizations (e.g. Czech Environmental Inspectorate, Czech
Environmental Information Agency, n@overnmental organizations, etc.), as well as to the unions of
different producers (e.g. Czed¥ioravian Confederation of Trade Unions, Confederation of Industry of the
Czech Republic, Association of Chemical Industry of the Czech Republic, Union of Czech and Moravian
Production Ceperatives, Czech Cement Association, etefpie the official submission to the UNFCCC

for their comments and observations. This is the so called proceeding of external comments. Thereatfter,
comments and observations must be resolved by the Climate Change Department of the Ministry of the
Environmat in consultation with CHMI. Such procedure is in accordance with the Provision no. 11/06 of
the Ministry of the Environment, regarding the procedure for preparation and farme of reporting
information

1.2.3.11 Sectoral specifications of QA/QC plan

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

The plan of QA/QC procedures in the company KONEKO Ltd. is based on the internal system of quality
control ensuing from the general part of the QA/QC plan for GHG invemtdhe Czech Republic and is
harmonized with the QA/QC system in the Transport research centre (CDV). As the fundamental/primary
data sources for the processing of activity data are based on the energy balance of the Czech Republic the
main emphasis is giv to a close cooperation with the Czech statistical office (CzSO). This cooperation is
based on the contract between CHMI, as the NIS coordinator, and CzSO. CzSO is a state institution
established for statistical data processing in the Czech Republich Wwhs its own control mechanisms

and procedures to ensure data quality.

{ SOG2NIf 3JdzZF NI YyG2NI 2F v!kv/ LINRPOSRdAzNBasz +fF RAYNNJ
processes and updates the sectoral QA/QC plan

organizes QC procedure (Tier 1)
ensures QC procedure (Tier 2)das responsible for its realization

= =4 =4 =

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

suggests external experts for QA procedure
is responsible for the compliance of all QA/QC procedurels thig IPCC 2006 Guidelines and
QA/QC plan.
Sectoral administratorAndrea: S &:S t
1 ensures data input in the CRF Reporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible for the storing of documents
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The QC procedurest the Tier lare related with the processing, manipulation, documentation, storing

and transmission of information. The first step of the control (actatrol) is carried out by the expert
NBalLl2yaArofsS FT2N 4§KS &aSOG2 NI tip by tht ud@rol Caikieddott by theA Y N NJ
QA/QC expert familiar with the topi@dfdrea+ S &)SAt this control level (Tier 1) individual steps are
controlled according to the table 6.1 (IPCC 2006).

Data transmission to the CRF Reporter is carried out bydteeatiministrator. 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 discrepancies, the erroneous data are detected and
corrected without delay.

QC procedures at the Tiera2e 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
sources that are not based ontdaprocessing 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 REZZO, used for the registration mif @inodutants,

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
data sources is determined on thadis of systematic research and is covered in the national inventory
improvement plan.

Also external employees of KONEKO familiar with the assessed topic participate in the QC procedures (Tier
2). The cooperation is based on ad hoc contracts ensured bQ&IE®C 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 in the general part of the QA/QC plan, i.e.
appraximately once in three years.

The QA/QC staff members for this categ@@nergyc stationary combustion) are given in the following
table:

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

Person Activity |

aNX +fl RAYANI bSdzOA ¢ Sectoral QA/QC guarantor responsible for the compliance o
QA/QC procedures with thECC 2006 Guidelines and QA/QC pl:

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

Ms.. F ND2NI aAjlf 2at Control carried out by a colleague familiar with the topic (2nd s
of QC procedure, Tier 1)

Ms.Andreax S& St t X Control of the correct uploading of data from calculation sheets

aNXp +fl RAYNNI b SdzOA f the respective module oERF Reporter

External KONEKO employees QC procedures, Tier 2

(based on contract)

External expert QA procedure assurance

1.2.3.11.2 Energy z mobile sources
Transport research centre (CDV) is a sestiving 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 KONE the field of energy and fuel consumption data

as well as specific energy data used (in MJ/ kg fuel). The KONEKO company, inatesation with
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CzSO, ensures that the transport research centre 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 archivation of all QC activities is carried out within CDV.
QC activities inade 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 also includerieal reviews of categories, activity data,
emission factors, other estimation parameters, and methods. QA and verification is guaranteed in CDV by
comparing activity data with world and European databases.

The sectoral expert from CDV is responsible fwmordinating 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 ¢arried ou
also by the sectoral export. The last step is documentation and archivation 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 selctpurarantorof QA/QC procedures for
mobile source® a NP w2 Y | 5 reppbriiblé\Nfof thd seaboral 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 fra mobile sourcesa( NXP [ S 2 (rerfor®d thelemigsion 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 da consistency, performs the
uncertainty calculation, introduces improvements.

External expert d NB ® + A f Y lconthdls yhRde@ik timeliness, completeness, consistency,
comparability and transparency.

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

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

Person Activity

aNY w2Yly [AB60Nyaleée Sectoral QA/QC guarantor responsible for the compliance of all Q/

(Head of the infrastructure and environmeni procedures with thdPCC 2006 Guidelines and QA/QC plan.

department)

aNp [ S20 tStAlt Y Inventory compiler for transport sector. Calculations of emissi
from traffic based on emission modeluto-control (1st step of QC
procedure, Tier 1). Uploading data from the detailed emiss
OFt Odzf A2y Y2RSt (2 G4KS / wC
Syraarzy TFlLOG2NAazr O2yGNBRE 27

Mad +Af Yl WFyYyR2Ot Control carried out by a colleague familiar with the topic (2nd stej

(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 tmalirstgstem of quality control
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 thiéning Yearbook and are supplemented and controlled

by the data fronthe source part of the energy 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
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NIS coordinator, and CzSO. CzSO is a state institution estalitistied processing of statistical data in
the Czech Republic and as such it uses its own control mechanisms and procedures to ensure data quality.

{ SOG2NIf 3JdzZF NI yG2NI F2NJ v! kv/ LINRPOSRdzNB&AX +f | RAYNL!
1 develops and updates the secto@RA/QC plan

9 organizes the QC 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

1 suggests external experts for QA procedures

1 is responsible for the submission of alladionents and calculation sheets for the storing in the
coordinating institution

Sectoral administratorAndreat S a:S €t t
1 ensures the uploading of data to CRF Reporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible fdret 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 appach @ndrea: S a)Shd is followed by the control of the QA/QC

O2tt S 3dz2S FLIYAEAINI gAGK GKS G2LAO 6+t RAYNNI b SdzO
controlled according to the table 6.1 (IPCC 2006).

Data transfer to the CRF Reparris carried out by the data 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 erroneousrdatatacted and corrected
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 tevant independent sources in 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, miningri&ey 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@iyB Fugitive emissions) are given in the following table:
Tab.1-5 QA/QC staff members for Energyfugitive emissions

Person Activities

aNXp +fl RAYANI bSdzOAf Sectoral QA/QC guarantor responsible for the compliance of all Q/
procedures with thdPCC 2006 Guidelines and the QA{RC.

Ms..  ND 2N} aAilf 2ot Calculations of fugitive emissions in coal mining, oil and gas industry,
control (1st step of QC procedure, Tier 1).

aNXP +fl RAYNNJI bSdzOAf Control of an expert familiar with the topic (2nd step of QC procedure,
1) andQC, Tier 2

Ms.. F ND2NI aAilf 20t Control of the correct data input from calculation sheets to the respec
module of CRF Reporter
External expert Ensuring the QA procedure
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1.2.3.11.4Industrial processes and product use

Czech Hydrometeorological Institute (CHMI) is a sesdbring institution for this category. The guarantor
of the QA/QC procedures in this sectorisBld. NJ SGF aNf f SN2 Zt [ yR aad w%dz |

The plan of QA/QC procedures is in compliance with NIS ge@#&/QC plan and is based on the overall
/'laL L{h donamYunmp ljdzr ft AGe& &adl yRINRAZI c¢fndusiBal & LINP
LINPOSaaSa¢ed ¢KAA LINRPOS&aa O2yaAirada 2F Go2 LINLA o
600 HMLIRMWSaR2T GKS bl A2yl f LYy@Syi2NE NBLRZNIE¢ O

The QA/QC system is based on the inner quality control procedure system witlséateral cooperation
mainly with KONEKO on the field of remergy use of fossil fuels in the sectors Chemical Industry and Iron
and Steel and 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 witlséateral cooperation:

As for norenergy use of 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 thstitute of 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 implementaibn of the 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 appropriate professional association (e.g. Czech Cement Association). In the cagesesFdifferent
sources of data are used (import/export statistics, direct questionnaire to all importers/exporters, MoE
guestionnaire on fgases use) and compared.

The imer quality assurance and guality 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 tpersons who 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

2.A Ms.al N] Sl aNfftraad 9@ YNI] 2 MrGemrichg2.A.1
Mr. Prokopeq; 2.A.2
2.B aao Ydzl I Yy w2 ad® 9@ YNI] 2 MrBernaue
2.C aaod9 Pl YNI]120t Ms.al Nl SGF aNf Mr.Toman
2.D Ms.9 @ YNIi | 2 Ot Ms.al N] Sl aNfaNW® xfl RAYNNI bSdz
2E,2F,2Gaad® al NJ] SiGlF aN aad 9@ YNI {2 MrBernaueg2.G
Mr. Martin Beck

1.2.3.11.5 Agriculture

The Institute of Forest Ecosystem Research (IFER) is aselwiog institution for this category.
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The sector specific QA/QC plémor 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 autecontrol. The sector specific QC was performed by another expert oruligree (IFER)

with help from the sectoral experts from the Czech University of Life Sciences (CULS). The Slovak
agricultural experts (SHMI) also participate in discussions concerning inventory improvements.

The procedure of inventory compiling is initiategt 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 and if necessary also corrected.

The CzdtUniversity of Life Sciences, Faculty of Agrobiology, Food and Natural Resources and the company
AGROBIO are other institutes contributing with information used in the sector of agriculture. These data
specifically concern cattle breeding. For calculatdiCS EF for cattle (Tier 2) some specific parameters,

not available from CzSO, are needed. The appropriate values in calculation spreadsheets are updated at
IFER replacing the older ones. This work is archived by sector expert (IFER).

The final checkedral verified data are transferred into the CRF Reporter. The CRF tables are sent to the
NIS coordinator 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 coordmato

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

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

Person Activity
adad WEHyl . SNIy2@t 6L C Sector QA/QC guarantor

Emission estimation in Agriculture sector (1st step of QC procec
auto-control)
Checking of CRF tables and tiseies 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 KP 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 géreeal QA/QC plarthe LULUCF
greenhouse gas inventory (including KP reporting) is compiled by an experienced fexpetihe IFER,
including autecontrol procedure The sector specific QC, Tier 1 was prepared by another LULUCF expert
team with help fromother sectoral experts.

The procedure of inventory compiling is initiated by IFER. IFER collects the required data from the Czech
Statistical Office (CzSO), the Czech Office for Surveying, Mapping and Cadastre (COSMC) and the Forest
Management InstituteEMI). The latter two institutes provide country specific information used for Tier 2
inventory calculation. COSMC provides the annually updated areas for alldarchtegories. FMI reports

the recent data on forests (harvest, increment, felling, etcgtthre used in the landse categories

involving forest land. The preparatory calculation is mostly performed in excel spreadsheets and in some
instances in the specific software application prepared by IFER. All files are then checked by other IFER
experts. All differences are discussed and if necessary, appropriate corrections are made. The appropriate
values in calculation spreadsheets are updated at IFER replacing the older ones. This work is archived by
an IFER expert.

The final data files includindié 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 archived by the author agdHe NIS coordinator.
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The QA/QC staff members for this categ@rLUCF) are given in the following table:

Tab.1-8 QA/QC staff members for LULUCF

Person Activity |
Mr. Emil Cienciala (IFER) Sectoral QA/QCguarantor and expert with overall technici
responsibility for the LULUCF inventory
Emission estimation in LULUCF sector, 1st step of QC procedure
control)
Checking of CRF tables and tiseies consistency
aN¥» hyRnS2 2SN¥yeé 6L C9 Emissiorestimationin LULUCF sector, 2nd step of QC procedure

Mad WIylE . SNIy2gt 0 L Technical verification of emission factors and time series in the LUI
sector

FMI Selected data on forests

COSMC Selected cadastral data

Experts from GCRI Consultation ofQA/QC procedures and GHG estimation

1.2.3.11.7 Waste
CENIA, Czech Environmental Information Agency is a satong institution for this sector.

The sectoral plan of QA/QC procedures is in compliance with the NIS general QA/QC plan. The inner quality
assuranceand quality control procedure consists of the setting of responsible persons for emission
calculatonca N> aANRAf @ | I ONI yS1Z aad WLyl 9adGdSNI2at |
AY Y2NB 3ISYySNIf G§SNX¥ao® a NthotologyNhdy&culatekl ¥rhidsignvils y G S R
HAHNY add® 9a0GSNI20t OlFfOdA+GSa GKS Syiaaizya aiy
Saarikivi supervises the results and their consistency

Activity data are supplied mostly by state statistisatlies (CzSO, Ministries, CENIA etc.) which have their
own control mechanisms to ensure 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 bg & ® 9 & duShéd tie @dnsistency between sector worksheets, CRF and NIR are
controlled by the sectoral expert (Tier 1 awtontrol) and a reviewer from NIS coordination team.

M.l F NI yS1 KSELA gAGK a2f GAy 3 A aadzSaHehas Rlongineg LJ2 & S &
experience in this sectoiVorksheets and all activity data are stored (so far indefinitely) by both NIS
coordinator and CENIA. Cremgtting issues from this sector are discussed regularly with the experts from

the relevant sectors (Energy, Agricultgte.).

Some findings from waste greenhouse gas inventories 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 thigegory (Waste) are given in the following table:

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

Person Activity

aNX aANB&aftl @ | I @GNI Sector guarantor of QA/QC implementation.
aad® WFyl 9a&aiSNI 2@t 1ststepof Qrocedure, Tier 1 (autcontrol)

Mr. Risto Saarikivi 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 R20dzySyialdAz2zy 2F (GKS v/ LINPE O&RisENSEE (1d¢6S Ris
All used templates of the form are attachéske the Annex).

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

No significant changes were maiethe Czech national inventory teaand the main pillars of the tianal
AYy@Syia2NE aeaidSYy RSOfFNBR Ay GKS /1 SOK wSLlzmt AOQ:
and running.

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 tkizech 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 assodabignn 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 folata
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 ireseé 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 ProductiorLione 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 F2ff26Ay 3 a2 2 NAQEKBSlines Vol LINFoki®OgkiTR&R Ay
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 Wwaywsing 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 neceakargation 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 differé 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 backedimgs &n
secure servers owned by CHMI.

Material archived by the sectesolving organizations
1 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

= =4 =4 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
9 Outputs from QA/QC
9 Other relevant documents

Strudural 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 Administrationis provided by the sectoral organizations

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

3) Central closed archive of the NIS Coordinator
1 Internal central archive, administered by the NIS coordinator
9 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 achive is located in the seat of the coordinator (CHMINI 3dzS Y2Y2njl y& o

9 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.

1 Entries in the archive are also performatfter 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 sectorleorganization.

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 by theNIS coordinator

=A =4 =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 usgtin 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 Guidelines for National ihimese Gas Inventories (IPCC, 2006)
are used for the inventory since this submissiear LULUCF sector IPCC Good Practice Guidance for Land
Use, LandJse Change and Forestry (IPCC 2003) was used as well.

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

Tier2 is based on sophisticated calculation and ugualijuires 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. Even in these cassmnigtimes
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 conditions.

Methods of highetiers 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 in trend. Apparently, procedures in higher tiersidd 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 the Czech Republic for estimation of emissions of
greSYyK2dzaS 3IFrasSa Aa 3IABSY Ay (GKS /wC ¢Fo6fS a{dzyYl N

Because of the aboveescribed problems encountered in the application of the methods of higher tiers,
these procedures have so far been introduced only for some key categories. For example, for tmmbust
of fuels,country-specificfactors are employed only for Brown/Hard&, Brown Coal Hgnite, Bituminous
Goal, Coking Gal, GasWorks Gas, Refinery Gas, LPG anbNatural Gas, while the default emission factors
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are employed for the rest ahe otherfuels. For Bituminousdal, Brown Coal + Lignite and Brown Coal
Briquettes are used country specific oxidation factors as well. Similarly, for Industrial Processes, only the
Tier 1 method is used for the production of iron and stagekontrast, the methds of higher tiers and/or
country-specific factors are employed far more frequently for other key categories. Chapter 10 describes
0KS AGLYLNRBOGSYSyild tflyés gKAOK gAff Ffaz2z SyO2YLIl a:
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 Global Warming Potential
values (GWP). GWP correspond to the factor by which thengjas is more effective in absorption of
terrestrial radiation thanCQ (1 for CQ, 25for CH and 298for N.O). The total amount of §ases is
relatively small compared t€Q, CH andN.O; nevertheless their GWP values are larger ydtders of
magnitude. Consequently, total aggregated emissions to be reduced according Kytite Protocoare
expressed as thequivalent amount of2Q with the same radiation absorption effect as the sum of the
individual gases.

On the other hand, in preparing this imtery, somewhat less attention was paid to emissions of the
precursors N&@ CO, NMVOC and $@hich are covered primarily by th@onvention on LorBange
Transboundary Air PollutidLRTAP) and are not directly related to the Kyoto Protocol. Their amignt

are compiled for the purposes of CLRTAP by NER Format of Reportindgy another team at CHMI.

Thus emissions of precursors in the GHG inventory (CRF) have been fully taken over and transferred from
NFR to CRF. A detailed description of the metthagly used to estimate emissionsgrecursorss provided

in the Czech Informative Inventory Report (lIR), Submission under the AMNIRTEP Convention
(submitted annually by TS5February)and shortly in chapter 9 of the NIR

In September of 204, the/ T SOK y I GA2y+f 3ANBSY K2 dzictraliskdirevie/ @Sy (i 2 |
The Czech national inventory team received annual inventory report in April 2015. Since the delay caused

by notfully functioning reporting software occurred in this submissidme recommendations were
implemented in the submission to as high extend as possible. 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 ¥ LIMREIY S WiRA £Ld déaks withlihg Mactioms ofl-tHe &2ech team to the
comments and recommendations of the recent international review organised by UNFCCC.
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1.5 Brief description of key categories

ThelPCC 2006 Guidelines (IPCC, 2p0&yides twoapproaches of determining thkeey categoriegkey
sources). Key categories by definition contribute9&o percent of the overall uncertainty in a level (in
emissions per year) or inteend. Appoach?2 follows from this definition, and requires thorough analysis

of the uncertainty 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 trend assessment (TA) fdeg8ilated with LULUCF
(Approach?)

IPCC Source Categories GHG Cumulative Cumulative KC
Total (LA, Total (TA, type
%) %)
1.A.1 Energy industriesSolidFuels CQ 27.80 66.71 LA, TA
4.A.1 Forest Land remaining Forest Land cQ 43.86 25.04 LA, TA
1.A.3.b Transport Road transportation cQ 55.30 61.99 LA, TA
1.A.4 Other sectors Gaseous Fuels CcCQ 59.69 78.19 LA, TA
2.C.1 Iron and Steel Production CQ 63.81 92.20 LA
5.A Solid Waste Disposal on Land CH 67.11 83.60 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CcQ 70.36 87.71 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipme eq.) HFC 73.52 75.02 LA, TA
1.A.1Energy industries Gaseous Fuels CQ 75.74 85.65 LA, TA
3.A Enteric Fermentation CH 77.87 89.51 LA, TA
3.D.1 Agricultural Soils, Diredt,O emissions N,O 79.96 98.54 LA
1.A.4 Other sectors Solid Fuels cQ 82.02 53.38 LA, TA
1.A.2 Manufacturingndustries and construction Solid Fuels CcQ 83.96 42.54 LA, TA
1.B.1.a Coal Mining and Handling CH 85.47 71.06 LA, TA
4.G Harvested wood products CQ 86.92 95.96 LA
2.A.1 Cement Production CQ 88.13 97.96 LA
5.D Wastewater treatment and discharge CH 88.98 96.27 LA
2.B.8 Petrochemical and Carbon Black Production CQ 89.81 95.26 LA
1.A.4 Other sectors Liquid Fuels CcQ 90.59 86.80 LA, TA
1.A.2 Manufacturing industries and constructiorlLiquid Fuels CQ 97.03 81.05 TA
5.B Biological treatment o$olid waste CH 91.32 88.62 TA
1.A.4 Other sectors Solid Fuels CH 96.83 90.29 TA
3.B Manure Management CH 95.68 90.96 TA

Tab. 1-11 Identification of key categories by level assessment (LA) and trend assessment (TA) férex@iuated without
LULUCF (Approach 2)

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

1.A.1 Energy industriesSolid Fuels (efe} 34.15 58.28 LA, TA
1.A.3.b Transport Road transportation CQ 48.19 33.64 LA, TA
1.A.4 Other sectors Gaseous Fuels CQ 53.58 73.51 LA, TA
2.C.1 Iron and Steel Production CcQ 58.65 97.65 LA
5.A Solid Waste Disposal on Land CH 62.70 77.35 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CQ 66.69 85.55 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipme®@® eq.) HFC 70.58 63.77 LA, TA
1.A.1 Energy industriesGaseous Fuels CQ 73.31 83.71 LA, TA
3.A Enteridcermentation CH 75.92 94.35 LA
3.D.1 Agricultural Soils, Dire¢4,O emissions N>O 78.48 96.37 LA
1.A.4 Other sectors Solid Fuels CQ 81.02 46.24 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CQ 83.40 20.65 LA, TA
1.B.1.a CoaMining and Handling CH 85.26 68.67 LA, TA
2.A.1 Cement Production CQ 86.74 100.00 LA
5.D Wastewater treatment and discharge CH 87.78 94.92 LA
2.B.8 Petrochemical and Carbon Black Production CQ 88.80 90.38 LA, TA
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IPCC Source Categories GHG  Cumulative Total Cumulative
(LA, %) Total (TA, %)

1.A.4 Other sectors Liquid Fuels CcQ 89.76 88.03 LA, TA
5.B Biological treatment of solid waste CH 90.66 86.82 LA, TA
1.A.2 Manufacturing industries and constructiorLiquid Fuels  CQ 97.03 80.74 TA

1.A.4 Other sectors Solid Fuels CH 96.83 88.92 TA

3.G Liming CQ 98.27 89.66 TA

Tab.1-12Identification of key categories by level assessment (LA) and trend assessment (TA) faeg28ilated with LULUCF
(Approach 1)

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

1.A.1 Energy industriesSolid Fuels CQ 31.75 68.17 LA TA
1.A.3.b Transport Road transportation CQ 44.93 51.11 LA, TA
4.A.1 Forest Land remaining Forest Land CcQ 56.04 16.42 LA, TA
1.A.4 Other sectors Gaseous Fuels CcQ 61.10 78.03 LA, TA
2.C.1 Iron and Steel Production CcQ 65.51 58.15 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CcQ 69.26 90.58 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipme® eq.) HFC 71.91 100.00 LA
1.A.1 Energyndustries- Gaseous Fuels CQ 74.47 85.09 LA, TA
5.A Solid Waste Disposal on Land CH 76.89 83.15 LA, TA
1.A.4 Other sectors Solid Fuels CQ 79.25 42.97 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CQ 81.46 32.81 LA, TA
3.AEnteric Fermentation CH 83.66 92.09 LA, TA
3.D.1 Agricultural Soils, Dire¢4,O emissions N2O 85.74 75.02 LA, TA
1.B.1.a Coal Mining and Handling CH 87.34 71.94 LA, TA
2.A.1 Cement Production CcQ 88.74 86.53 LA, TA
4.G Harvested wood products CcQ 89.81 87.63 LA, TA
1.A.4 Other sectors Liquid Fuels CcQ 90.70 88.70 LA, TA
2.B.8 Petrochemical and Carbon Black Production CcQ 91.41 93.33 LA, TA
5.D Wastewater treatment and discharge CH 92.05 92.75 LA, TA
3.D.2 Agricultural Soils, Indiredd,O emissions N.O 92.68 99.54 LA
2.A.2 Lime Production CcQ 93.17 94.88 LA, TA
5.B Biological treatment of solid waste CH 93.63 95.83 LA, TA
1.A.4 Other sectors Biomass CH 94.09 97.43 LA
2.B.1 Ammonia Production CQ 94.50 96.72 LA
1.A.2 Manufacturingndustries and construction Other Fossil Fuels CQ 94.91 100.00 LA
1.B.2.b Natural Gas CH 95.32 91.35 LA, TA
4.A.2 Land converted to Forest Land CQ 95.72 97.13 LA
1.A.5.b Other mobile Liquid Fuels CQ 97.67 63.75 TA
1.A.2 Manufacturing industriesind construction- Liquid Fuels CQ 96.94 80.68 TA
3.B Manure Management N.O 96.72 89.72 TA
3.B Manure Management CH 96.08 93.87 TA
1.A.4 Other sectors Solid Fuels CH 97.33 94.38 TA
3.G Liming CQ 98.55 95.36 TA

Tab. 1-13 Identification of key categories by level assessment (LA) and trend assessment (TA) fére2@luated without
LULUCF (Approach 1)

IPCC Source Categories Cumulative Cumulative  KC type

Total (LA, %)  Total (TA,
%)

1.A.1Energy industries Solid Fuels CQ 36.50 48.33 LA TA
1.A.3.b Transport Road transportation CQ 51.64 27.94 LA TA
1.A.4 Other sectors Gaseous Fuels CcQ 57.46 67.89 LA TA
2.C.1 Iron and Steel Production CcQ 62.53 56.96 LA, TA
1.A.2 Manufacturingndustries and construction Gaseous Fuels  CQ 66.84 88.64 LA TA
2.F.1 Refrigeration and Air Conditioning Equipme@® eq.) HFC 69.88 100.00 LA

1.A.1 Energy industriesGaseous Fuels CQ 72.83 85.33 LA TA
5.A Solid Waste Disposal on Land CH 75.60 74.68 LA TA
1.A.4 Other sectors Solid Fuels CQ 78.31 38.37 LATA
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IPCC Source Categories Cumulative Cumulative  KC type
Total (LA, %)  Total (TA,

%)

1.A.2 Manufacturing industries and constructiorSolid Fuels CcQ 80.86 17.09 LATA
3.A Enteric Fermentation ChH 83.39 80.24 LA TA
3.D.1 Agricultural Soils, Diret4,O emissions N.O 85.78 82.85 LA TA
1.B.1.a Coal Mining and Handling CH 87.61 71.64 LA TA
2.A.1 Cement Production CcQ 89.23 87.10 LA TA
1.A.4 Other sectors Liquid Fuels CcQ 90.25 89.64 LA TA
2.B.8 Petrochemical and Carbon Black Production CQ 91.06 92.88 LATA
5.DWastewater treatment and discharge CH 91.80 91.38 LA TA
3.D.2 Agricultural Sails, Indired{,O emissions N.O 92.53 92.17 LA TA
2.A.2 Lime Production CQ 93.08 93.49 LATA
5.B Biological treatment of solid waste CH 93.61 94.07 LATA
1.A.4 Othersectors- Biomass CH 94.14 97.31 LA
2.B.1 Ammonia Production CcQ 94.61 9459 LATA
1.A.2 Manufacturing industries and constructiorOther Fossil Fuels CQ 95.09 95.11 LA TA
1.B.2.b Natural Gas CH 95.55 90.57 LA
3.B Manure Management CH 95.97 96.08 LA
1.A.5.b Other mobile Liquid Fuels CQ 97.80 63.85 TA
1.A.2 Manufacturing industries and constructiorlLiquid Fuels CQ 96.96 77.47 TA
1.A.4 Other sectors Solid Fuels CH 97.40 95.62 TA

The procedure of thé\pproach2 is based on theesults of the uncertainty analysi¥he key categories
were considered to be those whose cuminat contribution is less than 90. For trend assessment, a
similar procedure is used; with the difference that here the decisive quantity is defined as tthecpad

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.

For the right identification of key categories, also assessment withmonsideration of the LULUCF
categories was employed. It is obvious frofab. 111 and Tab. 1.3 that using Approach 2, the 2.B.8
Petrochemical and Carbon Black Production a&il3ming were considered additionally as key categories
in trend assessmenand further 5.B Biological treatment of solid waste in the level assessni@nt the
LULUCF categories were not consideiafthile applying the Approach 1 the categor&eB.2 Agricultural
Soils, IndirecN.O emissions2.B.1 Ammonia Productiot.A.2 Mamfacturing industries and construction

- Other Fossil Fuelsere considered additionally as key categories in trend assessment and caBeBory
Manure Managemenin the level assessmemthen the LULUCF categories were not considered

On the whole,33 (Apppach 1) and 23Approach 2)key categories were identified either by level
assessment or by trend assessment. A summary of the assessed numbers concermiatpd@yes is
given in Tab. -114. Complete tables for key category analysis are presented inxAhmé this report.

Tab.1-14 Figures for key categories assessed

Approach 1 Approach 2
Key categories (KC) with LULUCF 33 23
KC identified by LA 27 19
KC identified by TA 27 17
KC identified by LA + TA concurrent 21 13
KC identified by only LA 6 6
KC identified by only TA 6 4
Key Categories (KC) without LULUCF 28 21
KC identified by LA 25 18
KC identified by TA 24 16
KC identified by LA + TA concurrent 21 13
KC identified by only LA 4 5
KC identified by only TA 3 3
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1.6 General uncertainty evaluation, including data on the overall uncertainty
for the inventory totals

Uncertainty analysis characterizes th&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 procelighwencompasses
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 metbtmdyy (IPCC2006), 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 categaresipdated
every submissiorExperts from CHMI and all the contribudisectoral organizationare participaing 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 descriledant
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 anaR@&l9 for
after above mentioned revision of thepat parameters are given iinnex 2

Further, uncertainty bases are yearly evaluated for LULUCF, Waste and 1.A.3 Transport, which are then
used for the overall uncertainty analysis. Furthpdated uncertainities in the whole 1. Energy sector were
appliedin this submission.

Results of uncertainty assessment were obtained (i) for all sectors including LULUCF and (ii) for comparison
also for all sectors without LULUCF. The estimated overall uncertainty in level assegsasenwith
LULUCF) reaché®27%. he correspoding uncertainty in trendsi6.57%. For the case without LULUCF

the estimated overall uncertainty in level assessnisrg.14% and 2.8 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 resa@s used laterApproach2 key source analysi$he
uncertainty analysis is provided in Annex 2 tables.

1.7 General assessment of completeness

CRF Table 9 (Completeness) has been used to give inforroattbe aspect of completeness. This part of

the text includes additional information. All the categories 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.

' RRAGAZ2yFEt@ GKAA @SIFEN) gl & dzaSR GKS wO2YLX SGSyS
RAA02QOSNBRI (KI  tédwaysgiveFpdageOrashii,\§d additidndl foRPc@ated By CHMI

was used for the completeness checks. Example of this form is given in ABnar 3/aste sector)
Specifically, there are some empty tables reported in this submission, since the CRFF Bépdr g | &y Qi |
to import specific tables or display 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 inventoryiteltded in the IPCC Guidelines are clearly
indicated and the reasons for this exclusion are explainddocumentation box in CRF Reporter and in
relevant chapter of NIRn 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
(FCCC/CP/2002/8).

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

IE (included elsewhere):

GL9¢ A& dzaSR T2NJ SYA a2y aeedhdusaigasesNiathave heghiestiNdies 2 O |-
0dzi Ay Of dZRSR SfaSgKSNB Ay GKS Ay@Syi2NR AyaidSIER
used in the inventory, the CRF completeness table (Table 9) indicates where (in the inventory) these
emissions oremovals have been included. This deviation from the expected category is explained.

NE (not estimated):

Gb9¢é Aa dzaASR F2NJ SEA&alGAy3d Syraarzya o6& &az2dz2NDOSa |
0SSy S&aGAYIGSR® 2 RnBeNtBry for broissions @ remimvaisRooth tife NIRyand the CRF
completeness table indicate why the emissions or removals have not been estimated. For emissions by
a2dz2NOSa yR NBY2@lIfa o0& aiayla zupsasNp&essiestzbish 31 4S3
AT GKSe | OGdzZtte INB abhé o6y2i 200dNNAYyIOD ! & LI
LX FyYySR (KF{G GKS&S &d2dz2NOS 2N aiAy]l OFGSIA2NRSAE SAff

Overview of not estimated (NE) categories of sasrand 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

According to the Kyoto Protocol, Czech national GHG emissiahtohdecrease by 8% of base year
emissions durig the fiveyear commitment period from 2008 to 2012. For 2032020 is existing joint
commitment of the EU, its MS and Iceland to reduce average annual emissions by 20% compared to base
year. Czech Republic has alreadgt this goal as welHowever, astiis apparent from the graphs below

and also from the sectoral chapters, the emissions ire20dreased in comparison with previous yéar

case including LULUCHhis increase as caused by the increase in emission from LULUCF. Please 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. éanémissions for the period from 1990 to 201
ForCQ, CHandN;Othe base year is 1990; forgases the base year is 1995.

Tab.2-1 GHG emissions from 1999019 excl. bunkers [kiCQ eq.]

HFCs Total emission$
excl. LULUCF incl. LULUCF

1990 164202.71  23539.53  9340.00 84.24 198949.27 191988.50
1991  148892.39 21937.16  8000.23 84.08 180517.34 170781.67
1992  144616.94 20550.69  7169.13 NO 85.41 173928.37 163618.61
1993  138634.27 19653.38  6437.32 86.56 166270.92 155936.72
1994  132370.35 18500.03  6336.30 87.66 158696.03 150510.95
1995 131600.51 18077.42 6629.83 14.02 0.01 NO 88.68 157779.54 149222.72
1996 13495456 17921.29 6398.48 71.18 0.68 NO 98.31 160764.05 152165.49
1997 130725.01 17503.23 6373.85 173.97 1.73 NO 96.10 156152.97 148627.55
1998  125308.97 16787.96 6253.33  242.68 1.66 NO 94.98 149946.54 142313.83
1999  116614.33  16045.38  6051.52  300.45 1.10 NO 95.94 140283.08 132390.81
2000 127127.42 15210.85 6474.73 419.40 4.69 NO 108.40 150462.91 141705.34
2001 127024.29 14960.82 6712.46 567.82 9.75 NO 98.82 150446.34 141425.59
2002 123940.09 14644.78 6314.46 700.24 16.39 NO 121.28 146761.65 138041.72
2003 127413.41 14591.13 5833.56 845.25 8.55 NO 144.69 149825.07 142309.84
2004  128169.22  14099.81 6497.90  953.47 12.81 NO 120.61 150812.97 143093.87
2005 125678.62 14588.41 6345.13 1074.99 14.89 NO 111.84 148824.81 140735.43
2006 126493.46 14845.72 6232.26 1351.49 31.09 NO 105.12 150095.25 144045.15
2007 128307.20 14412.90 6299.24 1765.73 29.00 NO 93.79 151870.14 147313.31
2008  122995.05 14456.52 6359.70 2053.81 39.76 NO 88.67 146954.17 139495.30
2009  115238.79  13934.57 5513.37 2122.80 45.44 NO 89.05 137831.16 129618.73
2010 117603.43  14150.47 5395.37 2421.38 48.06 0.15 82.76 140593.09 133183.23
2011  115167.62 14148.69 6016.72  2685.07 8.31 0.59 88.64 139036.89 130446.15
2012 111289.36 14129.46 5875.11 2796.37 6.31 0.89 92.44 135064.41 126186.80
2013  106525.80 13551.50 5645.69 2925.26 4.22 141 83.04 129519.07 121342.11
2014  104094.90 13593.60 5757.06  3084.23 3.17 2.37 79.90 127389.90 119315.25
2015 104864.60 13620.29 6155.41  3304.99 2.15 2.15 78.27 128771.06 121428.17
2016  106685.44  13008.46 6291.46  3541.21 1.82 2.15 78.63 130348.31 124184.39
2017 107612.79 12844.28 6220.53 3729.86 2.03 3.33 74.03 131181.78 127302.73
2018 106131.60 12756.79 5867.89 3762.15 2.13 3.11 70.56 129251.24 133370.07
2019 100812.34  12475.60 5576.40 3751.32 1.62 2.52 67.93 123297.56 136862.08
9@ -38.60 -47.00 -40.30 -19.36 -38.03 -28.71
Note: Global warming potentials (GWPs) used (100 years time horizBh)= 25;N.0 = 298;Sk = 22 800Nk = 17 200; HFCs and PFCs con
of 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 perioq 1998, mainly driven by the
economy transition and pursuing major dropdown in heavy industry activities in the country. The fast
decrease has stopped around 158 00K} eg. and continues fluctuating ever since ($8g.2-1). From

2010 to 208 the total GHG emissions (incl. inditeemissions and incl. LULUCRréased by
approximately3% or 3678.8%t CQ eq. resulting in total emissions oB& 862.08 kt CQ eq. The total
emissions excluding LULUCF decreasetP#yor-17 295.52kt CQ eq. The change in the trend between
including/excluding LULUCEF is causedumehincrease in emissions from LULWQEcent years

The total GHG emissions and removals in®2@&re-28.71% below the base year level incl. LULUCF and
indirect emissions aneB8.03%, when excl. LULUCF.

CO, eq. [Ki]
0 40000 95000 155000

1980 1994 1998 2002 2006 2010 2014 2018

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

In 1989 then Czechoslovak economy was one of the centrally planned economies with high level of
monopolization. All economic processes were controlled 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 emission trend between 2007 and 2009 and
supposedly up to present dayassed through significant change driven mainly by economic recession.
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CHM

2.2 Description and interpretation of emission trends by sector

2.2.1 Description and interpretation of emission trends by gas
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Fig.2-2 Trend inCQ, CH and N>O emissions 1990 2019in index form (base year = 10§ and Trend in HFCs, PFC9882019
and Sk (1990¢ 2019 actual emissions in index form (base year = 40

The major greenhouse gas in the Czech Repulli@jsvhich represents 82% of total GHG emissions and
removals in 209, compared to 83% in the base year (excl. indirect emissions, excl. LULUCF). It is followed
by CH (10% in 202, 12% in the base yealN,0 (5% in 209, 5% in the base year) anejbases (3%n 2019,

0.04% in 1990). The trend of individual GHG emissions relative to emissions in the respective base years is

presented in Fig.-2.

CQ

CQ emissions have been rapidl
RSONBFaAy3a Ay
1994 the emissions have kept &
average of 68% of the amoun
produced in 1990. Inteannual
decrease inCQ emissions (excl.
LULUCF, exl. indirect emission
from 2010 to 2019 by 14%results
the total decrease of 38.60 from
1990 to 203. Quoting in absolute
figures, CQ emissions and
removals decreased from
164202.71t0 10081234kt CQin
the period from 1990 to 208,

100%

95%

90% |

85%
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75%
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B 1 Energy 21PPU
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3 Agricultre 5 Waste

mainly due to lower emissions
from

(mainly 1.A.2 Manufacturing

the 1 Energy category Fig.2-3Percentual share of GHGs-Xis begins a?5%- part of CQ share is hidder

Industries & Constructigri.A.4.aCommercial/Institutional and.A.4.bResidentig|.

The main source ofQ emissions is fossil fuel combustion; within the E#éel Combustiortategory,
1.A.1Energy Industrgand 1.A.40ther sectorare the most importantCQ emissions increasagmarkably
between 1990 and 201®om the 1.A.3Transportcategory from 121845 to 18 85619kt CQeq.
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CH

CHemissions share decreased almost steadily during the period from 1990 to 26042004 methane
fluctuated around 60% of its base year emissions. IPZTH emissions were &% below the base year
level (incl. LULUCF), mainly due to lower contribution ofFuditive Emissions from Fuelsd emissions
from 3 Agriculture anddespiteincrease from the $Vastecategory. The main sources©H emissions are
1.B Fugitive Emissions from Fuébsolid fuel), 3Agriculture (3.A Enteric Fermentatiorand 3.BManure
Managemen} and 5Waste (5.A Solid Waste Disposal on Laadd 5.DWastewater Teatment and
Dischargg

N20

N>O emissions strongly decreased from 1990 to 1994 by 32% over this period and then shows slow
decreasing trend with inteannual fluctuation N,O emissions decreased between 1990 and 2@bm

9 34000to 5576.40kt CQ eq (incl. LULUCF). In ZDN,O emissions werel0.30% below the base year

level, mainly due to lower emissions fromAgriculture and 2.EChemical Industry andespite increase

from the 1.A.3Transportcategory.

The main source dN,O emission is category 3.Bgricultural Soils (others less important sources are
1.AFossil Fuel Combustion a@dndustrial Processas2.BChemical Industiy

HFCs

HFCs actual emissions increased remarkably between 1995 aAdrd8114.02to 3 751.32 kt CQ eq.

The rapid increase of emissions was driven mainly by increased consumption of HFCs in subcategory 2.F.1
Refrigeration and Air Conditioning. In Z)HFCs emissions were more tHafi-times higher than in the

base year 1995.

The main sources of HF€missions are 2.F Product Uses as ODS substitutes (specifically above mentioned
subcategory 2.F.1 Refrigeration and Air Conditioning). HFCs and PFCs have not been imported and used
before 1995.

PFCs

PFCs emissions rapidly increased between 1995 and 3icke 2010, PFCs emissions are decreasing to
current level 162kt CQ eq. Rapid decrease of emissions is caused by reduced consumption of PFCs.

The main sources of PFCs emissions ar&e@niconductor Manufacture arlF.1Refrigeration and Air
Conditionng equipment

Sk

Sk emissions in 1995 accounted for 88.68 & eq. Between 1995 and 201they inter-annually
fluctuated with maximum of 144.69 KEQ eq. In 209 Sk reached amount 067.93 kt, the level was
19.36% lower than the base year (1995).

The main sources @kemissions is 2.G Other product manufacture and use.
N

With the technological progress a new gas is used since 2010 in semiconductor manufabliriaca
gas, used mainly for manufacturing of LCD displays, solar panels antjetelmiconductors. Base year
for this gas is 1995. In 291he emissions oNF: equalled to 252kt CQ eq.
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2.2.2 Description and interpretation of emission trends by category

Fig. 24 presents a summary of GH(
emissions by categories for the perio| 200% p-------mmommmmossomo oo s s
from 1990 to 209: 180% b o m e e e .

9 Category 1 Energy 260% L m oo o

9 Category Andustrial Processes  qugoe | -

and Product Use
120% === == === e T o e e mo o
9 Category 3 Agriculture
9 Category 4 LULUCF

1 Categorys Waste

100%

80%

60%

The dominant category is theElnergy | 0%
sector, which caused fo68.726 of
total GHG emissions in 20184.85%
in 1990) irl. LULUCF and indirec

emissions, followed by the categorie:Fig.2-4 Emission trends in 199019 by categories in index form (base yea

2 Industrial Processes and Product®0)

Useand 3Agriculture whichcaused for 1.40% and6.02% of total GHG emissions in 20(.00% and

8.26% in 1990, resp.), B/astecategory covere®.91%as well agt LULUCFategory.The trend of GHG
emissions by categories is presented in Fig.(fxdexed relative to the base year)

1990 1995 2000 2005 2010 2015

1 Energy 21PPU 3 Agriculture 5 Waste

Tab.2-2 Summary of GHG emissions by category 12809 [kt CQ eq.]

1 Energy 2 IPPU 3 Agriculture 4 LULUCF 5 Waste |
1990 161311.73 17110.56 15712.38 -6960.77 2937.16
1991 148331.58 13847.29 13594.28 -9735.66 3070.89
1992 142961.60 14609.91 11703.91 -10309.76 3071.81
1993 137684.13 13449.04 10445.09 -10334.20 3143.94
1994 129780.83 14689.95 9451.84 -8185.08 3281.33
1995 129382.78 14186.58 9479.75 -8556.81 3280.41
1996 131978.86 14886.24 9173.87 -8598.56 3308.31
1997 126746.54 15800.84 8801.40 -7525.42 3414.60
1998 120694.38 15926.56 8450.06 -7632.71 3530.59
1999 113605.60 13405.81 8484.06 -7892.27 3534.49
2000 122163.00 14890.92 8642.65 -8757.57 3575.74
2001 122452.09 14158.99 8984.65 -9020.75 3704.17
2002 119234.51 13955.51 8642.84 -8719.93 3825.13
2003 121751.25 15011.65 8000.77 -7515.23 3970.80
2004 121516.84 15954.61 8379.58 -7719.10 3912.21
2005 120722.46 14790.80 8251.15 -8089.38 3963.13
2006 120838.18 15869.18 8218.49 -6050.10 4027.72
2007 121702.86 16651.78 8462.58 -4556.83 3959.37
2008 116606.87 16605.51 8531.51 -7458.87 4145.11
2009 110861.78 14084.26 7663.92 -8212.43 4243.42
2010 112520.06 15054.51 7557.92 -7409.86 4473.41
2011 110049.96 15292.52 8206.84 -8590.74 4519.56
2012 106287.65 15061.60 8115.00 -8877.61 4674.43
2013 100729.18 14908.97 8086.37 -8176.96 4967.38
2014 97705.15 15703.82 8159.29 -8074.65 4994.99
2015 98767.79 15359.83 8741.21 -7342.90 5103.38
2016 100023.58 15621.18 8781.53 -6163.93 5158.67
2017 100799.16 15697.59 8726.13 -3879.05 5237.20
2018 98486.11 16283.63 8490.15 4118.82 5294.73
2019 93597.81 15522.92 8198.66 13564.52 5319.12
195 -4.96 -4.67 -3.43 229.33 0.46
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1 Energy 2 IPPU 3 Agriculture 4 LULUCF 5 Waste

1 Difference relative to previous year

2 Difference relative to base year

Tab.2-3 Overview of trends in categories and subcategories Q@ eq.)

GREENHOUSE GAS SOURCE AND 1990 1995 2000 2005 2015

CATEGORIES

1. Energy 161311.73 129382.78 122163.00 120722.46  112520.06 98767.79 93597.81
A. Fuel combustion (sectoral approach) 149450.22 120077.77 115036.95 114174.21 106780.88 94409.27 90677.02
1. Energy industries 56854.99 61761.97 62061.38 63166.17 62196.64 53666.01 49181.67
2. Manufacturing industries and construction 47113.14 24468.30 23425.64 18844.64 12112.38 9751.37 9375.70
3. Transport 11480.42 10468.05 12122.57 17343.33 16838.60 17539.08 19079.08
4. Other sectors 33807.41 23162.56 17247.42 14546.59 15304.12 13071.99 12737.53
5. Other 194.26 216.88 179.95 273.47 329.14 380.81 303.03
B. Fugitive emissions from fuels 11861.51 9305.01 7126.05 6548.25 5739.18 4358.52 2920.79
1. Solid fuels 10779.39 8468.06 6249.66 5652.53 4842.02 3745.08 2323.09
2. Oil and natural gas and other emissions fror

energy production 1082.12 836.96 876.39 895.72 897.16 613.43 597.70
2. IndustrialProcesses 17110.56 14186.58 14890.92 14790.80 15054.51 15359.83 15522.92
A. Mineral industry 4082.45 3019.09 3633.37 3345.75 3042.94 2588.78 3086.25
B. Chemical industry 2941.78 2805.62 2936.67 2800.88 2368.61 2070.59 2019.67
C. Metal industry 9670.32 7949.20 7435.43 7103.10 6752.62 6952.50 6220.60
D. Nonenergy products from fuels and solvent

use 125.56 103.75 146.76 132.98 114.24 136.34 148.80
E. Electronic industry NO,NE NO,NE 11.17 6.64 41.95 5.30 5.49
F. Product uses as OB@bstitutes NO 14.03 421.49 1084.36 2429.21 3306.73 3752.37
G. Other product manufacture and use 290.46 294.90 306.04 316.93 304.69 299.04 288.96
H. Other NO NO NO 0.16 0.26 0.57 0.77
3. Agriculture 15712.38 9479.75 8642.65 8251.15 7557.92 8741.21 8198.66
A. Enteric fermentation 5737.19 3582.90 3049.11 2837.13 2720.79 2896.86 3093.76
B. Manure management 3141.07 2143.34 1907.51 1700.62 1407.89 1325.21 957.53
D. Agricultural soils 5537.95 3532.98 3456.93 3502.46 3206.41 4087.19 3805.45
G.Liming 1187.63 111.26 113.21 64.51 61.97 164.41 192.80
H. Urea application 108.53 109.27 115.88 146.42 160.86 267.54 149.13
4. Land use, landise change and forestry -6960.77 -8556.81 -8757.57 -8089.38 -7409.86 -7342.90 13564.52
A. Forest land -5647.49 -7875.59 -7567.07 -6709.58 -5782.41 -6873.59 15087.59
B. Cropland 215.43 224.03 205.01 174.10 179.14 155.09 102.63
C. Grassland -110.32 -322.58 -384.36 -366.06 -372.32 -302.00 -275.55
D. Wetlands 21.72 9.33 27.38 21.76 35.17 25.69 21.58
E. Settlements 270.86 240.09 238.05 235.54 177.10 141.01 133.72
F. Other land NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA
G. Harvested wood products -1712.98 -833.54 -1277.73 -1446.15 -1647.57 -490.14 -1505.98
5. Waste 2937.16 3280.41 3575.74 3963.13 4473.41 5103.38 5319.12
A. Solid waste disposal 1792.69 2179.29 2527.17 2743.29 3097.22 3275.15 3393.57
B. Biological treatment of solid waste NE,IE NE,IE NE,IE 60.90 202.65 678.57 717.29
C. Incineration and open burning of waste 20.48 60.14 51.37 107.49 104.42 92.07 106.07
D. Waste water treatment and discharge 1123.99 1040.98 997.20 1051.44 1069.12 1057.60 1102.19
Memo items:

International bunkers 528.22 562.83 593.83 978.92 965.41 895.11 1276.35
Aviation 528.22 562.83 593.83 978.92 965.41 895.11 1276.35
CQ emissions from biomass 6445.39 5790.70 6666.40 8667.97 12354.05 16224.90 18054.57
Longterm storage of C in waste disposal sites ~ 15558.30 19691.70 24677.97 30258.81 36422.71 41586.48 45589.01
Indirect N,O 1082.72 550.32 419.42 409.25 353.26 283.79 246.43
Indirect CQ 1877.45 1450.01 1190.60 1097.27 987.19 798.86 659.06
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Energy (IPCC Category 1

The trend for GHG emissions frot 7000
1 Energy category shows decreasing
trend of emissions. They strongl
decreased from 1990 to 1994 and the
fluctuated by 2002. After 2002 they
stayed relatively stable by 2007. In th| .00
period 2002 ¢ 2007 emissions kept
around 120 000 ktCQ eq. Total | **®
decrease between 1990 and 2lis
41.986. Between 2016 to 201
emissions from category I1Energy | w000 -
slightlydecreased by.42%.

60.00

50.00

20.00

0.00

From the total 3 597.81 kt CQ eq. in
2019 97% comes from 1.AFuel
Combustion,the rest are 1.BFugitive
Emissions from Fuels (mainly Solid Fuels)Fudgtive Emissions from Fuédsthe largest source faEH,
which represented23% of allCH emissions in 204 31% of allCH emissions in 202 originated from
Energycategory.

Fig.2-5 Trends in Energy by categori@9902019 (TgCQ eq.)

CQ emissions from fossil fuels combustion (category Eng&rgy are the main source in Czech Repuibli
inventory with a share of @ in total emissions from Energy secto) emissions from categoryHEnergy
contributes for 73% to total GHG emissio@$} for 3% and\,O for 1% in 202 (excl. LULUCF).

Industrial Processes and Product Use (IPCC Category 2)

GHG emissions from  thg 1200
2 Industrial Processesnd Product
Use category fluctuated with
decreasing trend during the whole
period 1990 t0 209 Ly S|
emissions decreased rathe
rapidly, then reached decade
minimum in 1999 and| °%
subsequently decreased with tota
minimum in 2009 (global economi( 4.00
recession). Between 1990 an
2019, emissions from this category ;g ]
decreased by 9.28%. In 209

emissions amounted fat5 52292 000 .

kt CQ eq. 24 28 2.C 20 2E 2F 26

10.00

8.00 1l

The main categories in thefig 2.6 Trends iNPPU by categories 199019 (T(CQ eq.)
2 Industrial Processes and Product

Usecategory are 2.®letal Industry(40%) 2.FProduct Useas ODSubstitutes(24%), 2.AMineral Industry
(20%) and 2.EChemical Industr{13%) of the sectoral emissions in Z0(Fig. 26).

The most important GHG of thel@dustrial Processes and Product Usdegory wasCQ with 72% of
sectoral emissiondollowed by Fgases (2%).
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Agriculture (IPCC Category 3)

GHG emissions from the categor
3 Agriculturedecreased relatively steadily
over the period from 1990 to 2003 anc
then fluctuated. In 2010 emission
reached minimum level which is 5%
below the base year level.

Agriculture amounted to 8 19866
kt CQ eg. in 20D which corresponds to
7% of national total emissions (exc
indirect emissions, excl. LULUCF). T
most important sukcategory 3.D
Agricultural  Soils N.O emissions)

0.00

T
3.D 3.6 3H

contributed by 46% to setoral total in

2019, followed by the 3.A EntericFig.2-7 Trends inAgriculture by categories 1992019(TgCQ eq.)

Fermentation(CH emissions, 3%).

3 Agricultureis the largest source fa¥.O
and second largest source foCH
emissions 6% of total emissions df,O
and D% of total emissions oEH, excl.
LULUCF)However it's emission trend
steadily decreases over the whol
observed period.

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

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

20.00

15.00

10.00

5.00

0.00

-5.00

-10.00

-15.00

4.A

4.C 4.G

’

through the whole time series with

maximumof -10 33420kt CQ eq. in 093
and minimum in 2017 (-3 87905 kt
CQeq.)

Emissions and removals amounted t
13 56452 kt CQ eq. in 208, which
corresponds t09.91% of total national
emissions.

LULUCF category m® longer asink for
CQ. Starting with 2015 the removals
decreased and resulted in emissions
2018and 2019 The situation is causdy

the extreme droughinduced accelerating

0.40

0.35

0.30

025 -

0.20 ~

0.15 ~

0.10

0.05 ~

0.00 -

4.B

4.D 4E

bark-beetle outbreak calamity
experienced in the Czech forestry in th
recent years (since 2015).

Fig.2-8 Trends in LULUCF by separate source and sink categories¢

2019(Tg CQeq.)
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Waste (IPCC Category 5)

GHG emissions from categoryM&ste | 400
substantially increasedduring the
whole period. In 202 emissions |3
amounted for 531912 kt CQ eq.,

which is 8.10% above the base yea
level. The increase of emissions | 2so
mainly due to higher emissions 6H
from 5.ASolid Waste Disposal and du *%
higher emissions in 5.C Incineratio
and open burning of waste. The shat
of category 5 Waste in total emission 1.oo
was 4% in 204

3.00

1.50

0.50

The main source is solid 5.80ld | Pt

Waste Disposal, which accounted fc SA 58 5.C
63.80% of secta@l emissions in 2019
followed by 5D Wasteater Fi9-2-9 Trends inWasteby categaies 19962019(TgCQ eq.)

Treatment and Discharge (20%2 and5.B Biological treatment of solid was{&3%) Trends of the
separate sufrategories in Waste sector can be observed on Fig. 2

92.90% of all emissions from Waste cgtey areCH emissionsCQ contributes by 2% anhl,O by 5%.

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

Description of trends of emissions of indirect greenhouse gases is provided in Chapter 9.

2.2.4 Description and i nterpretation of emission trends for KP  -LULUCF inventory

Of the qualifying KP LULUCF activities, emission removals from Forest Management dominate for all years
in the reported period from 2013 to 2@ There removals are enhanced llye estimates for
Afforestation/Reforestation activities and by the contribution from changes in carbon pools associated
with Harvested Wood Products (HWP). On the contrary, Deforestation represents emissions for all years
(Tab.2-4).

Tab.2-4 Summary of GHG emissions and removals for KP LULUCF activitieég[&y.]

Article 3.3 activities Article 3.4 activities HWP \
Afforestation and Deforestation Forest Other Art. 3.4 HWP contribution
Reforesétion Management activities

2013 -494.66 252.97 -7703.15 NA -126.9

2014 -527.48 250.44 -7595.95 NA -96.16
2015 -543.96 197.28 -6809.66 NA -490.14
2016 -550.21 237.74 -5700.67 NA -926.96
2017 -562.31 263.32 -3429.89 NA -1 017.08
2018 -5637.31 149.81 4663.38 NA -1 473.04
2019 -504.64 177.56 14060.97 NA -1 505.98
Total* -3720.57 1529.12 -7703.15 NA -126.9

*) Cumulative net emissions and removals for all years of the commitment pepioded in the current submission
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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 are also important source of emoiss. 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
(CzSO0O). Data from the energy balance form the bemiedwork 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 of the activity data is basedtba 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 electrical energy. Information on the dreeqce 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 consption 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 sector 1.B are determined byutation from activity data and countrgpecific 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 in special cases, when data missng o
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. &Q, CH and NO emissions are derived from the combustion of fossil respectively
biofuels and other fuels in stationary and mobile sources.

On thewhole, 14 key sources have been identified in sector 1, the niogiortant of which are the first 4
given Tab d. This grop of sources contributes 63% to total greenhouse gas emissions (without
LULUCEF).

It is apparent from the tablé¢hat the first four categories are of fundamental importance for the level of
greenhouse gas emissions in the Czech Republic and, of thesmrbustion of Solid Fuels constitutes a
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 transpor
sector and the combustion of Natural Gas 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, including the activity data, are submitted in the standard CRF format. For

RANBOGU 3INBSYyK2dzaS 3l asSacx

0KS O2yadzyLlirAz2y 27F ¥Fdz5¢
for stationary sources, the fuel consumpti@ygiven in the CRF format in aggregated structure, 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 201

In 1.BFugitive Eissions from Fuels category, especially 1.BChal Mining and Handling was evaluated
as a key category 6b.3-1). Category 1.B.2.b also was identifeeda key category by the latest assessment.

Moreover, identifiers placed this category just over the borderline between key andkapiategories.

Tab.3-1 Overview ofkey categories in 1 Energy (2019

1.A.1 Energy industriesSolid Fuels CcQ LA TA
1.A.3.b Transport Road transportation CQ LA, TA
1.A.4 Other sectors Gaseous Fuels CQ LA, TA
1.A.2 Manufacturing industries  and

construction- Gaseous Fuels CcQ LA, TA
1.A.1 Energy industriesGaseous Fuels CQ LA, TA
1.A.4 Other sectors Solid Fuels CQ LA, TA
1.A.2 Manufacturing industries  and

construction- Solid Fuels CcQ LA, TA
1.B.1.a Coal Mining and Handling CH LA, TA
1.A.4 Other sectors Liquid Fuels CQ LA, TA
1.A.4 Other sectors Biomass CH LA
1.A.2 Manufacturing industries  and

construction- Other Fossil Fuels CQ LA
1.A.5.b Other mobile Liquid Fuels CQ TA
1.A.2 Manufacturing  industries  and

construction- Liquid Fuels CQ TA
1.A.4 Other sectors Solid Fuels CH TA

KC: key category
1 including LULUCF
2excluding LULUCF

3.1.2 Emissions Trends

LA, TA
LA, TA
LA, TA

LA, TA
LA, TA
LA, TA

LA, TA
LA, TA
LA, TA

TA
TA

yes
yes
yes

yes
yes
yes

yes
yes
yes
yes

yes
yes

yes
yes

yes
yes
yes

yes
yes
yes

yes
yes
yes
yes

yes
yes

yes
yes

yes
yes
yes

yes
yes
yes

yes
yes
yes

yes
yes

yes
yes
yes

yes
yes
yes

yes
yes
yes

yes
yes

32.60
13.53
5.20

3.85
2.64
2.42

2.28
1.64
0.91
0.47

0.42
0.14

4.02
0.97

36.19
15.02

5.77

4.27
2.93
2.69

2.53
1.82
1.01
0.52

0.47
0.16

4.46
1.08

CQ emissions from the 1.A sector decreased ®963from 147 MtCQ in 1990 to 89Mt CQ in 2019

FurthermoreCQ emissions from the 1.B sector decrease®B$o from 458 kt in 199 81 kt in 2019as

well asCH emissions from 1.B sectors decreased BY6/Arom 456 kt in 1990 tol# kt in 201. Fig.3-1

indicates overall trendni CQ and CH, emissions in the whole time series for both sectdfarthermore
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 6fQ and CH from 1.B sector in period 199 2019
Tab.3-2 Emissions of greenhouse gases and their trend from 1§2019 from IPCC Category 1 Energy

Colk  CHIk  NO[Ki]

1990 147 240 530.96 2.68
1991 135 653 477.87 2.46
1992 131 020 449.12 2.39
1993 125 999 439.99 2.30
1994 118 687 416.83 2.26
1995 118 536 406.75 2.27
1996 121 227 402.51 2.31
1997 116 266 392.39 2.25
1998 110 797 369.66 2.20
1999 104 549 336.18 2.19
2000 113791 307.09 2.33
2001 114503 292.54 2.13
2002 111 649 278.05 2.13
2003 114 198 276.11 2.18
2004 114 215 265.68 2.22
2005 113 005 282.27 2.22
2006 112 876 291.60 2.26
2007 114 164 274.22 2.29
2008 109 166 270.71 2.26
2009 103 927 251.64 2.16
2010 105 458 256.69 2.16
2011 103 005 255.84 2.18
2012 99 451 247.96 2.14
2013 94 775 213.22 2.09
2014 91 804 210.94 2.11
2015 92 998 205.28 2.14
2016 94 684 187.57 2.18
2017 95734 176.22 2.21
2018 93 705 165.17 2.19
2019 89 117 153.52 2.16
Trend 1990/2019 -39% -71% -19%

3.1.2.1 Emission trends by subcategories

The individual subsectors have different contributions to trends in emissg$8-2 illustrates the trends
in emissims on the example o£Q emissions and the share @fQ emissiondn different subsectors in
2019

The greatest increase in emissions was recorded in subsector 1.A.3 Transport between 1990 and 2007,
when emissions increased by P64In absolute values, this corresponded to an increase from TQlg

in 1990 to 18 Tg in 2007. A slight decrease has been apparent since 2008,etderb2014 and 201

is apparent slight increase by 2.3 Tg. Emissions from subsector 1.A.1 Energyelmdusialmost constant

with slight fluctuations over the entire period; the greatest reduction occurred in subsectors 1.A.2 and
1.A.4 from 47 and 32 T@Q in 1990 to 10 and 12 T@Q in 2019, respectively.

Part1: Annual inventory submission 59



oo
CHMI

NATIONAIGHGANVENTORREPORT OF THEECHREPUBLIA 9902019

180

160

L I e
120
100

80

60

Share of CO, emissions [% of 1990]

a0

20

o]

e e L s s s B s B s e |
1990 1994 1998 2002 2006 2010 2014 2018
e 1A1 Energy Industries
e 1 A2 Manufacturing Industries and Construction

1A3 Transport

1A4 Other Sectors

H 1A1 Energy Industries

m 1A2 Manufacturing Industries and Construction
1A3 Transport
1A4 Other Sectors

Fig.3-2 Share and development d€Q emissions from 19902019 in individual subsectors; share o€Q emissionsn individual

subsectors in 201kt]

Fig. 33 demonstrate that the fugitive emissions from Solid fuels also indicate substantial dedncthe

whole timeseries, i.e. 83% fa€LQ emission and 78% fdZH emissions. Fugitiv€H emissions from Qil
and Natural Gas also indicate decrease for 45% in the time series. F@B@ieenissions from Oil and
Natural Gas indicates increase, howevdrese emissions are of minor importance in the whole

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 presentetkib.3-3.

Tab.3-3 Total GHG emissions in [KRIQ equivalent] from 1990¢ 2019 by subcategories of Energy

1990 161312 149450 56855 47113 11480 33807 194 11862 10779 1082
1991 148332 137703 55476 39860 10302 31909 156 10628 9698 931
1992 142962 132872 54649 43897 10719 23406 201 10090 9227 863
1993 137684 127751 54321 36752 10251 26239 188 9933 9088 845
1994 129781 120337 54842 29186 11162 24933 214 9444 8612 832
1995 129383 120078 61762 24468 10468 23163 217 9305 8468 837
1996 131979 122824 66518 24253 10660 21183 211 9155 8250 905
1997 126 747 117755 62808 24061 10534 20154 198 8991 8099 892
1998 120694 112058 60677 21705 11688 17816 173 8636 7696 940
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1 1.A 1.A.1 1.A.2 1.A.3 1.A4 1.A5 1.B 1.B.1 1.B.2
1999 113606 105725 58224 18 506 11 998 16 829 167 7 881 6 959 922
2000 122 163 115037 62061 23 426 12 123 17 247 180 7 126 6 250 876
2001 122 452 115700 64 244 20 879 12 898 17 517 161 6 752 5925 828
2002 119235 112816 62 799 19 999 13 467 16 310 242 6 419 5545 873
2003 121751 115398 62443 19 937 15 255 17 519 245 6 353 5537 816
2004 121517 115432 62564 19 569 16 015 17 010 273 6 085 5323 762
2005 120722 114174 63166 18 845 17 343 14 547 273 6 548 5653 896
2006 120838 114063 62616 18 544 17 689 14 956 259 6775 5875 900
2007 121 703 115380 66 266 16 659 18 604 13 504 347 6 323 5427 897
2008 116 607 110381 61536 16 197 18 460 13812 377 6 226 5401 825
2009 110862 105201 57 463 15 945 17 857 13572 364 5661 4793 868
2010 112520 106 781 62 197 12 112 16 839 15 304 329 5739 4 842 897
2011 110050 104 342 61911 11 138 16 677 14 229 387 5708 4 869 839
2012 106 288 100791 59033 10 810 16 396 14 236 316 5497 4812 684
2013 100729 96 186 55 203 10 085 16 263 14 325 309 4543 3908 634
2014 97 705 93 183 53771 9561 16 777 12 755 319 4 522 3890 632
2015 98 768 94 409 53 666 9751 17 539 13072 381 4 359 3745 613
2016 100024 96 146 54 442 9484 18 214 13 598 407 3878 3268 610
2017 100 799 97 267 53 656 10 311 18713 14 121 465 3532 2920 612
2018 98 486 95 241 52 943 9928 18 904 13 144 322 3246 2 637 608
2019 93 598 90 677 49 182 9 376 19 079 12 738 303 2921 2 323 598
Total Trend -42% -39% -13% -80% 66% -62% 56% -75% -78% -45%
1990- 2019

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 Reference Approach (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 source section of the national energy balance (primary sources) and some additiormahtion. It
provides information only on totaQ emissions without any further division into consumer sectors.

From 2015 submission onward, it is required to use the Reference Approach in line with IPCC 2006

Guidelines (IPCC, 2006). Main differebetween the new reference approach in contrast with the old
MOPPTHSNXNEAGANBRA QR NB R |
carbon), used for some negnergy fuels, now a new, broader concept is usédS E Of dzR S RhicOl Nb 2 v
includes not only the stored carbon, but also carbon used and emitt€ias other sectors, not only in

2y Sz

1.A (most often in sector 2 IPPU). This means that from the total carbon, calculated on the base of apparent
domestic consumption (Apparengcy & dzY LJG A 2 Yy =
case of carbon contained in fossil fuels used: (i) as raw materials for further treatment in the industry

dza SR

dzy @ A €

V26

oLt/ /

L/ 0

A a

RSRdz0G SR

iKS

(feedstocks), (i) as reductants ar(iii) as norenergy products.Overview of magrials, containing
4SEOf dZRSR O Rdb.3-4/ ¢

A a

AANGSY Ay

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

Feedstocks

Naphtha

LPG (propane butane)
Oils used as feedstocks
Refinery gas
Natural gas
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Reductants

Non-energy products

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, whaantity of certain material is used outside 1.A (e.g. like
feedstock or reductant).

Ly

the following substances:

0KS
1 Naphtha
M Bitumen
1 Paraffin waxes
1
1 White spirit

Oils, usedor production of hydrogen by partial oxidation (further for ammonia)

Ethane

Metallurgical coke and petroleum coke
Coal and codar/pitch

Natural gas
Bitumen
Lubricants

Paraffin waxes

White spirit

/T 8OK yIFdA2yl ¢

Ay @Sy G2 NE

Fo2@S YSyGAaz2ySR

InTab.3-5andTab.3-6 are reported values, set by the reference approach for the years 198%,2000,

2005,2010, 2015, 2016, 2012018 and 2019and a comparison between the reference and sectoral
approach for the same years.Tab. 37 is summarized comparison for all time period. In majority of cases

relative differences are less than 2%.

Tab.3-5 Activity data in energy units (TJ), used in reference and sectoral approach for basic groups of fossil fuels

1990 Liquid Fuels 358.56 71.77 286.78 298.26 -3.85
Solid Fuels 1315.08 86.73 1228.36 1179.22 4.17
Gaseous 219.91 219.91 205.43 7.05
Fuels
Other Fuels 0.26 0.26 0.26 0.00
Total 1893.81 158.50 1735.31 1683.18 3.10
1995 Liquid Fuels 321.29 96.97 224.33 233.06 -3.75
Solid Fuels 937.64 71.03 904.15 866.61 4.33
Gaseous 274.74 274.74 260.75 5.37
Fuels
Other Fuels 0.65 0.65 0.65 0.00
Total 1534.33 168.00 1 403.87 1361.07 3.14
2000 Liquid Fuels 311.43 87.59 223.84 238.36 -6.09
Solid Fuels 901.78 66.29 835.48 822.67 1.56
Gaseous 314.52 314.52 305.00 3.12
Fuels
Other Fuels 1.28 1.28 1.28 0.00
Total 1529.00 153.88 1375.12 1367.31 0.57
2005 Liquid Fuels 387.46 111.20 276.26 291.83 -5.33
Solid Fuels 847.06 75.47 771.58 762.94 -1.12
Gaseous 323.04 323.04 318.81 -1.31
Fuels
Other Fuels 5.69 5.69 5.69 0.00
Total 1563.25 186.67 1376.58 1379.26 -0.19
2010 Liquid Fuels 370.03 99.40 270.62 277.16 -2.36
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Type of fossil ~ Apparent Carbon excluded  Reference Sectoral (RASA)/SA (%)
fuels Consumption ((ZN)] approach (PJ) approach (PJ)
(PJ)
SolidFuels 780.54 71.50 709.05 703.01 0.86
Gaseous 338.55 3.80 334.75 309.69 8.09
Fuels
Other Fuels 5.89 5.89 5.89 0.00
Total 1495.01 174.70 1320.31 1295.75 1.89
2015 Liquid Fuels 354.50 81.65 272.86 278.61 -2.06
Solid Fuels 682.81 75.36 607.45 595.44 2.02
Gaseous 272.03 4.02 268.01 263.19 1.83
Fuels
Other Fuels 7.07 7.07 7.07 0.00
Total 1316.42 161.03 1155.39 1144.31 0.97
2016 Liquid Fuels 330.80 52.58 278.22 278.60 -0.14
Solid Fuels 685.73 78.26 607.46 598.49 1.50
Gaseous 294.46 4.21 290.25 285.65 1.61
Fuels
Other Fuels 7.78 7.78 7.78 0.00
Total 1318.76 135.05 1183.71 1170.52 1.13
2017 Liquid Fuels 381.46 101.68 279.77 286.57 -2.37
Solid Fuels 657.82 69.18 588.64 599.80 -1.86
Gaseous 302.19 3.72 298.46 294.60 131
Fuels
Other Fuels 8.63 8.63 8.63 0.00
Total 1 350.10 174.58 1175.51 1 189.60 -1.18
2018 Liquid Fuels 387.85 102.69 285.16 288.11 -1.02
Solid Fuels 656.34 72.05 584.28 587.62 -0.57
Gaseous 286.16 3.74 282.42 278.82 1.29
Fuels
Other Fuels 7.28 7.28 7.28 0.00
Total 1337.62 178.49 1159.14 1161.82 -0.23
2019 Liquid Fuels 389.44 103.41 286.98 289.31 -0.81
Solid Fuels 594.39 66.61 527.78 528.28 -0.10
Gaseous 300.38 4.08 296.30 292.61 1.26
Fuels
OtherFuels 9.95 9.95 9.95 0.00
Total 1294.16 173.15 1121.00 1120.15 0.08

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

Type of fossifuels Apparent Carbon RA SA (RUSSTAVISTA
Consumption  excluded (%)
(ktCQ) (kt CQ) (kt CQ) (kt CQ)
1990 Liquid Fuels 26 351.05 5 392.00 20 959.05 22 196.17 -5.57
Solid Fuels 126 345.82 9 280.00 117 065.82 113 360.35 3.27
Gaseous Fuels 11990.12 0.00 11 990.12 11 200.98 7.05
Other Fuels 24.04 24.04 24.04 0.00
Total 164 711.03 14 672.00 150 039.03 146 781.55 2.22
1995 Liquid Fuels 23 431.77 7 197.00 16 234.77 17 179.30 -5.50
Solid Fuels 89 857.58 7 600.00 82 257.58 86 592.46 -5.01
Gaseous Fuels 15110.05 0.00 15110.05 14 340.55 5.37
Other Fuels 59.83 59.83 61.68 -3.00
Total 128 459.23 14797.00 113 662.23 118 173.99 -3.82
2000 Liquid Fuels 22 666.68 6 481.00 16 185.68 17 462.30 -7.31
Solid Fuels 86 604.97 7093.00 79 511.97 79 108.45 0.51
Gaseous Fuels 17 297.33 0.00 17 297.33 16 773.91 3.12
Other Fuels 117.00 117.00 124.18 -5.78
Total 126 685.97 13 574.00 113111.97 113 468.83 -0.31
2005 Liquid Fuels 40 103.72 20 051.86 20 051.86 21 477.35 -6.64
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Solid Fuels 146 735.88 73 367.94 73 367.94 73 180.71 0.26
Gaseous Fuels 35529.19 17 764.59 17 764.59 17 531.73 1.33
Other Fuels 500.73 500.73 501.04 -0.06
Total 222 869.51 111 184.39 111 685.12 112 690.83 -0.89
2010 Liquid Fuels 27 102.52 7 394.00 19 708.52 19 990.85 -1.41
Solid Fuels 74 538.80 7 296.00 67 242.80 67 540.88 -0.44
Gaseous Fuels 18 717.09 210.00 18 507.09 17 122.01 8.09
Other Fuels 512.00 512.00 537.31 -4.71
Total 222 869.51 111 184.39 111 685.12 112 690.83 -0.89
2015 Liquid Fuels 26 062.35 6 134.00 19 928.35 20 081.59 -0.76
Solid Fuels 65 174.64 7 471.00 57 703.64 57 490.84 0.37
Gaseous Fuels 15 075.90 223.00 14 852.90 14 586.54 1.83
Other Fuels 614.72 614.72 647.26 -5.03
Total 106 927.62 13 828.00 93 099.62 92 806.23 0.32
2016 Liquid Fuels 24 274.35 3980.15 20 294.20 20 150.24 0.71
Solid Fuels 65 417.75 7 825.99 57 591.76 57 784.98 -0.33
Gaseous Fuels 16 342.55 233.15 16 109.40 15 854.22 1.61
Other Fuels 740.28 740.28 735.93 0.59
Total 106 774.93 12 039.29 94 735.63 94 525.36 0.22
2017 Liquid Fuels 27 920.86 7 489.68 20 431.18 20 699.39 -1.30
Solid Fuels 62 881.45 6 928.51 55 952.94 57 879.58 -3.33
Gaseous Fuels 16 759.76 206.53 16 553.24 16 339.36 1.31
Other Fuels 705.28 705.28 688.52 2.43
Total 108 267.35 14 624.71 93 642.64 95 606.85 -2.05
2018 Liquid Fuels 28 411.05 7 608.38 20 802.68 20801.71 0.00
Solid Fuels 62 807.26 7 247.67 55 559.59 56 690.90 -2.00
Gaseous Fuels 15 867.30 207.40 15 659.90 15460.74 1.29
Other Fuels 614.04 614.04 647.94 -5.23
Total 107 699.66 15 063.44 92 636.22 93 601.30 -1.03
2019 Liquid Fuels 28 552.85 7 641.02 20911.83 20 898.83 0.06
Solid Fuels 56 417.16 6 670.68 49 746.48 51 048.60 -2.55
Gaseous Fuels 16650.18 226.18 16 423.99 16 220.49 1.25
Other Fuels 830.47 830.47 867.73 -4.29
Total 102 450.67 14 537.89 87 912.78 89 035.65 -1.26

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 1893.81 158.50 1 735.31 1683.18 3.10 164711 14672 150039 146 782 2.22
1991 1702.60 114.01 1 588.59 1553.97 2.23 148050 10766 137 284 135 255 1.50
1992 1640.05 120.20 1519.85 1520.77 -0.06 140213 11327 128886 130 624 -1.33
1993 1579.21 108.30 1470.90 1 465.85 0.34 134587 10251 124337 125 621 -1.02
1994 1511.07 130.62 1 380.45 1 390.33 -0.71 127868 12126 115742 118 319 -2.18
1995 1534.33 168.00 1 366.33 1 398.62 -2.31 128460 14797 113 662 118 174 -3.82
1996 1576.49 174.02 1402.47 1448.27 -3.16 130437 15312 115126 120 877 -4.76
1997 1590.39 171.19 1419.20 1 395.13 1.73 132258 15251 117 006 115921 0.94
1998 1539.46 167.23 1372.23 1 343.46 2.14 126861 14935 111926 110 457 1.33
1999 1422.61 149.06 1273.55 1279.13 -0.44 115339 12876 102 463 104 235 -1.70
2000 1529.00 153.88 1375.12 1367.31 0.57 126687 13575 113112 113 469 -0.31
2001 1553.61 151.12 1402.50 1 386.99 112 127736 13254 114482 114 172 0.27
2002 1536.65 158.75 1377.90 1 355.50 165 126189 14016 112173 111 315 0.77
2003 1556.65 167.36 1389.29 1 387.55 0.13 127991 14863 113128 113 875 -0.66
2004 1526.00 195.49 1 330.50 1392.89 -4.48 124463 17053 107 410 113 900 -5.70
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2005 1563.25 186.67 1376.58 1379.26 -0.19 127706 16021 111685 112 691 -0.89
2006 1591.19 196.80 1394.38 1378.72 1.14 130360 17089 113271 112 540 0.65
2007 1591.26 187.36 1403.90 1387.05 121 131342 16423 114919 113 861 0.93
2008 1531.46 192.13 1339.33 1 334.59 0.36 125215 16512 108 702 108 868 -0.15
2009 1409.26 158.66 1 250.59 1267.38 -1.32 114822 13500 101 322 103 667 -2.26
2010 1495.01 174.70 1320.31 1295.75 1.89 120857 14886 105970 105 191 0.74
2011 1416.10 167.18 1248.92 1253.77 -0.39 115964 14329 101635 102 743 -1.08

2012 1364.66 170.03 1194.63 1214.09 -1.60 111103 14499 96 604 99 185 -2.60
2013 135474 167.41 1187.33 1166.36 180 110088 14378 95710 94 573 1.20
2014 1290.76 180.79 1109.97 1125.03 -1.34 104862 15362 89500 91 601 -2.29
2015 1316.42 161.03 1 155.39 1144.31 0.97 106987 13887 93100 92 806 0.32
2016 1318.76 135.05 1183.71 1170.52 113 106769 12033 94736 94 525 0.22
2017 1350.10 17458 1175.51 1189.60 -1.18 108 267 14625 93643 95 607 -2.05
2018 1337.62 178.49 1159.14 1161.82 -0.23 107700 15064 92636 93 601 -1.03
2019 129416 17315 1121.00 1120.15 0.08 102982 15069 87913 89 036 -1.26

In years 1990, 1994, 1995, 1996, 2004, 2009, 2012 and 2014 is difference between referece and sectoral
approach much higher than 2%. These differences are mainly caused by statistical differences (SD), how
demonstrateTab.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 properly
reported into CzSOThis 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 2.22 63 291.46 0 63 291.46 3.64 -1.42
1994 -2.18 -15 358.56 12 542.42 -2 816.14 -0.19 -1.98
1995 -3.82 -9 473.82 12 699.91 3 226.10 0.22 -3.60
1996 -4.76 -6 487.39 12 200.38 5 713.00 0.38 -4.38
2004 -5.71 -14 378.42 5354.46 -9 023.97 -0.61 -5.08
2009 -2.27 -13 980.44 8 424.73 -5555.71 -0.40 -1.86
2012 -2.31 -3 539.80 6 407.27 2 867.47 0.21 -2.39
2014 -2.28 6 545.39 6 609.84 13 155.23 1.02 -1.27

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 (Cz3®), T4b.3-9 gives the amount of
stored Kerosene Jet Fuel.

Tab.3-9 Kerosene Jet Fuel in international bunkers

Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

[TIlyear] 7325 6020 6967 5792 7208 7805 5866 6759 7991 7520 8234 8750 7556 10163 13062

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
12

[Tdlyear] 13573 14 070 14 763 14 895 14 246 13 120 12990 12 297 11 864 12 254 341 13250 14 852 17 147 17 697
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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 non-energy use of fuels is reported mainly in sectqriPPU. To prevent doubl®unting 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.

Non-energy 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, hergvhen 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-energyproducts Nonenergy 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 patwah), diluents and
solvents, bitumen (for covering roads and roofs) and paraffin. In category IPPU emiss@ins of
and other GHG occur only to a limited extent (e.g. during the oxidation of lubricants and paraffin).
Substantial emissions occur during ithecovery 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 neenergy products, used mainly for other puges, than incineration (e.qg.
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 iof thugits

use for energy and noeanergy 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 naphthay hich

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 thenangy use of LPG. Since
Naphtha is major feedstock, the emissioom sector 2.B.8 Petrochemical and Carbon Black Production is
reported in the CRF Table 1.A(d) as arising from this feed$tottwing the recommendation of the 2019
review the emissions from neenergy use od fuels fromdPG and Gas/Diesale reportedin the CRF 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 foon-energy 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 part of it is al® used as a Solvent Use. In 20t consumption of Other Petroleum Products for
non-energy purposes (particularly in sgbctors 2.B, 2.D) wa0.9 PJ.CQ produced during ammonia
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production (2.B.1) is reported in Table 1.A(d) under O@ierThe rest of the Other Oil used in Renergy
use is processed for the Solvents. Following the IPCC 2006 Gls., from Solvent Use (2.D.3) tig®e is no
produced.

Less important categories are White Spirit and Paraffin Wax, which are indeed onlfoused-energy
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, whose consumption i 201
was D PJ and lubricants with consumption 20D of 8 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.1) ConsequeniiQ reported in Table1l.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 209 were used 50 PJ in the production of iron and steel (2.C.1). Consequ&ttgported

in Table 1.A(dynder Coke Oven Coke is t8€ which is arising in 2.C.1 from Metallurgical coke use. In

the Other bituminous coal in 2@were used 8 PJ as n@mergy use. Other bituminous coal was used as
reductant in 2.C.1 as well.

Natural gas (NG) is in many coungrialso 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 is used for ramergy purposes in the chemical industry. Thig-energy 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 consumption as excluded carbon (sehaftdy 'CQ
referenceapproach and comparison with sectoral approach").

In Tab.3-10 are listed calorific values of the energy 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/ki] [t CQ/TI]
LPG 43800 65.86"
Naphtha 43 600 73.30
White Spirit 40 193 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 39290 73.30
Refinery Gas 46 023 55.08)
Coke Oven Coke 28 299) 107.00

1 countryspecific 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 the whole time series was constructed on the basis of data fren€#$0O Questionnaire
(CzSO0, 2020where the data on fuel consumption are provided in various ways. Data are available for
Solid and Liquid Fuelstmass units (kt p.a.), where the net caloric values of 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; howevethis case it is calculated using the

gross caloric value. The Energy balance in mass unitsi(kfqy.last reported year (20}% given in Annex

4, Tables A4 ¢ A47.

Since 2012 submission net calorific values for Liquid Fuels for the whole tirag agr available. These

are now assumed to be correct (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 andPG.

The principles of preparation of the emission 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 data, all 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 ughe activity data. The dataset for the last reported 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 passagexsts, 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 othe sector compiler and, where possible, the relevant 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 storedtiv the sector compiler; the most important working 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 fommsstared in archive of national inventory system
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 thef&X@ELEach
G2NJAYy3 FAES KIFAa | a¢AdGES LI IS¢ Fa GKS FTANBRG &AKS
computational model for emission estimates from the stationary sources in Energy sector.
The Title page shall contain particularly tledldwing information:
1 the name and description of the file
the author of the file
the date of creation of the file
the dates of the latest wglating, in order

=A =4 =4 =

the source of the data employed
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91 description of transfer of specific data from the source files
1 the means of aggregation of the data base employed in conversion
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 dfiecsubcategories and the computation of
emission estimates is carried out. The operational part of the files contains whole computational approach
for estimation ofCQ, CH andN>O emissions, which includes following steps:

1 complete division of data aut consumption of each kind of fuels from Energy balance 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 oxidatiorsf@ttapplicable)
9 computation of emission estimates

9 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 iniportCRF 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 activity data are provided in kilotons. It means that it is necessary to convegtthkies 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 in terajoue €8t Questionnaires
(CzSO0, 2020however, the data were calculataging 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 Questionnaire (C2§0n 2@ousand
and in TJ; however, the data in TJ is deteediusing the gross caloric value. Volume reported by CzSO in
thousandmdA & NBfFGSR (2 0KS oldNIRS O2yRAGAZ2Y&a4asE AdSo

CzSO0 uses for the conversion between gross and net calorific value coefficient NCV/GCV &1@.9vds 2
carried out research in order to develop methodology for determination of precise values of this
coefficient. Details concerning the research and methodology of determination of the coefficient NCV/GCV
is provided in Annex 5.

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

boo T8t Tt p TP W o T

08 6 P Pw TeOoCX
where NCV and GCV are expressed in Mifiithe reference temperaturesoip 6/ O0A ®Sd® (NI RS
However, impoved values of the ratio NCV/GCV is not far from the IPCC default value 0.9. For example,
to the NCV = 34.5381J/m3 corresponds the ratio NVC/GCV=0.9021 calculated from the equation above.
This equation was used for calculation of NCV from GCV for alpmod.

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 cospégific emission factors. Sin€eQ
emission factors depend on quality of spexdf fuel, the values of emission factors are listed in the specific
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chapters bellow. Default emission factors from the IPCC methodology have been for key categories
gradually substituted by country specific emission factors. Moreover, in c&3@ efmission factors from

lignite (brown coal) and bituminous coal, the previous cowspegcific emission factors were in this
submission refined by using #p-date national data. Description of used coungiyecific emission factors
including ways of their evaditions 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, fo€H and N2O emission factors are used always default values
from IPCC 2006 Guidelines (IPCC, 2@ andNO emission factors are listed in the specific subchapters
for specific subcategories.

GeneralCQ emission factors and NCV are provided a.3-11 With regards that values in following table
are used in Czechia companies with obligation to report their eanigs Emission Trade SystengEU ETS
(which 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 expressegemarhan

i.e. mean of years 20162019 Thisadjustment decrease inaccuracies in emission reporting to EU ETS,
which are caused by time discrepancy (companies will isealues for reporting year 2020

Tab.3-11 Net calorific values (NCVEQ emissionfactors and oxidation factors usedhithe Czech GHG inventog2019

Crude OIl 42.500 73.30 1 73.30
Gas/Diesel Oil 42.600 74.10 1 74.10
Residual Fuel Oil 39.500 77.40 1 77.40
LPGY 45.945 65.86 1 65.86
Naphtha 43.600 73.30 1 73.30
Bitumen 40.193 80.70 1 80.70
Lubricants 40.193 73.30 1 73.30
Petroleum Coke 39.400 97.50 1 97.50
Other Oll 39290 73.30 1 73.30
Coking Coal 29.48 93.53 1 93.53
Other Bituminous Coa! 26.511 94.41 0.9707 91.64
Lignite (Brown Coal 13228 99.35 0.9846 97.82
Brown Coal Briguettes 23.055 97.50 0.98486) 96.00
Coke Oven Coke 28.299 107.00 1 107.00
Coke Oven Gas (TJ/mill.3n 16.0649 44.40 1 44.40
Natural Gas (TJ/Gg) 47.114 55.%5 1 55.45
Natural Gas (TJ/mill. A% 34510 55.45 1 55.45

a) Emission factor without oxidation factor

b) Resulting emission factor with oxidation factor

) TImil.rlx GI' mp ¢/ X LWIT 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
i Emission factors

Extensive research was carried out ir2@fo obtain new, more accurate values for the uncertainties. The
results are given ibelow andAnnex 2.

Activity data

Information on fuel consumption is taken from CzSO (CzS2D).20
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Uncertainties

CzSO0 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); ecsumption by 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 remainslealculated so 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 Gassimeasured more accurately in comparison to for instance coal.

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

of uncertainty). The resultant balance is expressed in energy gililisp.a. Recaltation from mass 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 avage fuel calorific value valid for all Gzechianust 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 ghtedi averageg 3" level of
uncertainty.

In 2020 was carried out an extensive study aiming to updatenitertaintiesin 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 employeaghich means
that all fuel consumption is subject tpuestionnaire of the CzSO. Higher uncertainslesuldbe expected
in sectorl.A2. These are a large number of smialflividual 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 throughdaechiaand theireconomicunits are relatively mall.

Due to thehighvariabilitybetween subcategoriedescribed abovgthe uncertaintiesvasset for each type

of fuelandthe specificsulbcategory eg.,uncertainty of1.A.1.aSolid fuels, 1.A.1:Natural Gas etcThree
independent experts estimate dfasic' uncertainties were dorie detail 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 as a weights in calculation (for details see
+SaStt SG FEd 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 updateicertainties of EF as welCountryspecific EFfor
calculationCQ emissions are used for the most important type of fuels in Czechia inventory (Brown
Coal+Lignite, Bitumenous Coal, Cokign Coal, Gas Work Gasl Kedsy Refinery Gas and LPG). For the
rest of fuel is 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
casethe uncertainties are dependent on the accuracyaijoratory determination ohet calorific values

and laboratory analyses of fuelwherelow uncertainties could be expectedue to the fact thalCoke
andFuel oils (n which we use default ERave a vey stable composition (carbon content), regardless of
national specificdt can beconsideredhat these fuels have the same composition all over the warld

low uncertainties could be expected.

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.
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The determmation of ERuncertaintieswas carried out according the 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 unatainties of emission factors used fantroduction 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 pogntial errors. As the sector compilers create the data time 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 anonddyigied in the time series,
CzSO is informed about this 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 cauaddluctuations. Rather than elementary errors, preliminary
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 consmtptthe individual
energy balance chapters is performed by the valid methodology accordingMACE (the former Czech
equivalent was OKECBranch Classification of Economic Activities). Th&lBZE code is assigned to
economic entities on the basis thfeir Id.No. (Identification Numbers). This can result in substantial-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 fration of fuel in the entire 1.A.2.c subsector. The energy 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.

Inthe/ T SOK wSLJzf AO0X GKS mMdbdnQad YR 6S3IAYyYyAYy3d 2F (K
utilization of means of production was sought and changes in the ownership structure of energy
production facilities were quite frequent. Consequently, detecy 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 followgehan activity data. If different
anomalies occur, 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 coes from two data sourcestime-series was reproduced by MIT and data about current
incineration comes from ISOH (Information system of waste management). There are no <padific
uncertainties yet, as all the factors but activity data used in theaéiqus are default IPCC factors.

3.2.6 QA/QC and verification

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 harmonized with th&XQ system of the CDV. As the basic data
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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 cooperation is based
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 ensure dataldgy.

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

is responsible 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 primgrcomputations
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 resiibmdor the Sectoral

Approach (Vladimir Neuzil), followed up by the control carried out by the QA/QC experts familiar with the
G2LIAO o! yRNBIF +S8SasStt s SEGSNYIf SyLiz2&8S 2F¥ Yhboyl
according official QAC methodology (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.

Datatransmission 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 aligcrepancies, 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 indepestaten
sources 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 systEZZ®, used for the 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 usevéhe a

data sources has to be determined on the basis of systematic research and will be covered in the national
inventory improvement plan.

QEGSNYLFE SyLX28S8S 2F Yhb9Yh 6! yRNBIF +85aStt o FI YA
procedures. The @aperation is 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 deediin the general part of the QA/QC plan, i.e.
approximately once in three years. Submission of year 2015 was detailed controlleddayniny review.

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 given in the following figures.
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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)
1 Combined Heat anBower Generation (1.A.1.a.ii)
I Heat Plants (1.A.1.a.iii)

This division is used in the new methodology (IPCC, 2006), until last submission no reliable data has been
available for this detailed classification. However, in this submission, tteeadatreported according to
the three subcategories with their own outlines and graphs, see chapters below.

The fraction ofCQ emissions from sector 1.A.1 equalled 51 % in 2019 in the whole Energy sectay (1.A)
combustion of fuels.

Under source category 1.A.1.a theergy balance includes 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 theypply their products to the public mairfarom the total installed
capacity of electricity generation 20.@WNe in 2019, 11.26 GWe are accounted for thermal power plants:

Nuclear 4 290 MWe

Hydro 2 081 MWe
Solar photovoltaic 2 086 MWe
Wind 339 MWe
Combustible fuels 11 265 MWe
Total capacity 20 061 MWe

In the final energy balance of CzSO (CzSO, 2020), the consumption of the individual kinds of fuels in this
sector is reported in section Transformation Sector under the items:

1 Main Activity ProduceElectricity Plants
9 Main Activity Producer CHP Plants
9 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 conditioningupply (production, collection 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.

Electricity production (GWh 87 031
Main activity producer electricity plants 70 562
Main activity producer CHP plants 7 731
Autoproducer electricity plants 597
Autoproducer CHP plants 8 141
Heat production (TJ) 116 390
Main activity producer CHP plants 80 648
Main activityproducer heat plants 18 363
Autoproducer CHP plants 8 305
Autoproducer heat plants 9344
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Fig.3-4 presents an overview of development 60 emissions in source category 1.A.1.a.

CQ emissions indicate stable trend with only a fe
oscillations in the whole time series. For few yee
back it can be seen th&Q emissions have decreasin
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Since 2007, the countrgpecific emission factor for Brown Coal + Lignite has been equal to 26.97 t C/TJ; a
country-specfic emission factor equal to 25.79 t C/TJ for Other Bituminous Coal and Coking Coal has been
used to calculat€Q emissions. In 2015 was conducted research in order to update these emission factors.
The detailed description of the research is providedAimex 3. As mentioned above, this means that
approximately 95% of the emissions from fuels in this category were determined using espatific
emission factors, i.e. at the level of Tier 2.

Since submission in 2014 country specific oxidation factmr®©fher Bituminous Coal, Brown Coal and
Lignite and Brown Coal Briquettes were applied. The detailed description of the research is given in Annex
3.

In the last year 2019 a quite huge recalculations were done for the sector 1.A.1.a due to the redistribut

of data to detail subcategories 1.A.1.a.i, 1.A.1.a.ii and 1.A.1.a.iii according methodology IPCC (2006). It was
found out that CzSO changed their methodology in reporting activity data. Since 2010 there has been a
shift of Brown coal+Lignite (about 20) and Bituminous coal (100 %) from subcategory 1.A.1.a.i to the
subcategory 1.A.1.a.ii. The subcategory 1.A.1.a.iii remain unchanged. Quite extensive research was done
to discovered how to recalculate the consumptions since 1990 to get balanced time. &aied on the
average ratio (20142017) between subcategories 1.A.l.a.i and 1.A.l.a.ii Brown coal+Lignite the
consumption was recalculated. For the bituminous coal no ratio was necessary because 100 % of the
consumpton was reallocated to the subcategtrp.1.a.ii. The sum of the fuel consumption and emission

in 1.A.1.a remained unchanged. These recalculations were the part of the methodology certified by the
Ministry of the Environment of the Czech republic. See these recalculations in the chaptes Sp&aific
recalculations. However, the CzSO made some other changes in the CzSO Questionnaire (CzSO, 2020),
which have the opposite character than we made and these recalculations are made from 2010 till 2019.
See the 3.2.7.6 specific recalculations. Ehebanges have to be discussed with the CzSO to make
agreement in fuel consumption between these two subcategories.

In the CRF tables were changed notation keys due to the reallocation of fuel consumption to the three
subcategories. In the subcategdiyA.1.a.i Other Fossil Fuelsiotation key was applied NO, because the
whole consumption was reallocated to the subcategory 1.A.1.a.ii, where it is actually burned.

The item Other Fuels irig.3-4 represents waste consumption for waste incineration.
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3.2.7.1 Category description (CRF 1.A.1.a.i)

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

1.A.l.a., 2019

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 NoO/TJ] [kt]
Fuel Oil- Low Sulphur 237.00 77.40 1 18.34 3 0.00071 0.6 0.00014
Other Bituminous Coal 12 553.42  95.00%*) 0,9707*) 1 157.68 1 0.01255 1.5 0.07524
Brown Coal + Lignite 288 873.95 100.67*) 0,9846*) 28 633.76 1 0.28887 1.5 0.55153
Natural Gas 23 834.22 55.43%) 1 1321.15 1 0.02383 0.1 0.00475
Wood/Wood Waste 9.88 112.00 1 1.11 30 0.00030 4 0.07765
Gaseous Biomass 264.64 54.60 1 14.45 1 0.00026 0.1 0.00016
Total year 2019 325 498.59 31 130.94 0.32653 0.70947
Total year 2018 350 770.58 34 070.37 0.35224 0.50973
Index 2019/2018 0.93 0.91 0.93 1.39
Total year 1990 103 491.25 10 162.56 0.10824 0.15165
Index 2019/1990 3.15 3.06 3.02 4.68

") Country specific data

Liguid Fuels play a minor role in the electricity supply of the Czech Republic. They are used for auxiliary
and supplementary firing in power statioqdor 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 insignifica

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.

2019

Structure of Fuels Source of Emission factors Method used
Activity data cQ CH N>O CQ CH N0

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
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 categorgncompasses all facilities produce only electric energy. Examples include power plants from
29% 3ANRdzZLIEZ +S2f Al  CPEMiGEiens Ber Dwias Be&d Xk nipke tth@rdabilf-fugis. 2 v
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Fig. 3-5 CQ emissions in the category 1.A.1.a.i

fraction of CQ emissions from sector 1.Ad.i
equalled64% in 2019 in theectorl.A1 and 35 %

in the sector 1.A. In the graph belowif can be
seen that in 2010 were made some changes in
evaluation and higher fuel consumption was
moved to this sector which is shown W§Q
emissions. These ahges were made by the
changes of activity data in the CzSO Questionnaire
(CzS0, 2020).

The majority in this sector is solid fuels and
especially brown coal + lignite with the
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consumption 289 PJ which corresponds to624 ktCQ in 2019. This very high consumption is based on
the fact that the Czech republic operates mostly power plants for brown coal in the north part of Bohemia
and only one power plant for ituminous coal in Silesian region close to Poland border.

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

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

1.A.1.a.ii, 2019

Structure of Fuels Activity CQ CH N.O

data EF OxF Emission EF Emission EF Emission

[TJ] tcomiy [ [kt] kgCH/TI]  [k{] kgNoO/TJ]  [ki]
Rafinery Gas 105853 55.08 1 58.30 1 0.00106 0.1 0.00011
LPG 367.56 65.86 1 24.21 1 0.00037 0.1 0.00004
Heating and Other Gasoil 42.60 74.10 1 3.16 3 0.00013 0.6 0.00003
Fuel Oil- Low Sulphur 11850 77.40 1 9.17 3 0.00036 0.6 0.00007
Other Bituminous Coal 2438091 95.00%*) 0,9707*) 224842 1 0.02438 15 0.03657
Brown Coal + Lignite 6874397 100.67*) 0,9846*) 681404 1 0.06874 15 0.10312
Coke OverGas 501018 44.40 1 22245 1 0.00501 0.1 0.00050
Natural Gas 1954528 55.43%) 1 108341 1 0.02383 0.1 0.00195
Waste- fossil fraction 275644 91.70 1 25277 30 0.08269 4 0.01103
Waste- biomass fraction 4134.66 100.00 1 41347 30 0.12404 4 0.01654
Wood/Wood Waste 1987059 11200 1 222551 30 0.00030 4 0.07948
Gaseous Biomass 121191 54.60 1 66.17 1 0.00026 0.1 0.00012
Total year 2019 12202398 1071592 0.33117 0.24955
Total year 2018 12724556 11207.39 0.32149 0.25116
Index 2019/2018 0.96 0.96 1.03 0.99
Total year 1990 43654173 42316.35 0.46447 0.63937
Index 2019/1990 0.28 0.25 0.71 0.39

“) 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 presented in detail in the following outline.

2019
Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N.O CQ 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 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
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 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 D D D Tier 1 Tier 1 Tier 1
Waste- biomass fraction ISOH D D D Tier 1 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 category includes facilities for combined heat and electricity. Examples includes companies like United
Energy, Innogyd 2 YS LJ2 ¢ SNJ LJ I guinker of dtkery in theé ibglividugl Regions and larger
cities in the Czech RepublBrown coal andignite has again the highest consumption equal to 687 PJ
which corresponds to 814 ktCQ. In this category is combusted Waste for energy and heat purposes.
This fuel consumption is addressed in a separate chapter Other fuels.
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For calculatiorCQ emissions Tier 2 was used for
other bituminous coal, brown coal and lignite and
natural gas, for the others Tier 1 was us€ and
N.O emissions werecalculated with Tier 1The
fraction of CQ emissions from sector 1.A.l1.a.ii
equalled 2 % in 2019 in the sector 1.Aahd 12 %
in the sector 1.Aln the graphFig. 36) can be seen
that in 2010 were made some changes in
evaluation and higher fuel consumph was
moved to the sector 1.A.1.a.i which is shown by
CQ emissions.

Fig.3-6 Development of C@emissions in 1.A.1.d category

3.2.7.2 Category description (CRF 1.A.1.a.ii)

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

gases are shown in the followingtline.

1.A.1.a.ii, 2019

Structure of Fuels Activity CQo CH N>O

data EF OxF  Emission EF Emission EF Emission

[TJ] [t CQ/TI] [-] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
Fuel Oil- Low Sulphur 39.50 77.40 1 3.06 3 0.00012 0.6 0.00002
Other Bituminous Coal 235.24 95.00%) 0,9707*) 21.69 1 0.00024 15 0.00035
Brown Coal + Lignite 1050.81 100.67*) 0,9846*) 104.16 1 0.00105 15 0.00158
Coal Tars 43.63 80.70 1 3.52 1 0.00004 15 0.00007
Brown Coal Briquets 8.92 97.50 0.9846%*) 0.86 1 0.00001 15 0.00001
Natural Gas 17 581.08 55.43%) 1 974.53 1 0.01758 0.1 0.00176
Wood/Wood Waste 117119 112.00 1 131.17 30 0.03514 4 0.00468
Total year 2019 18 959.18 1107.82 0.05417 0.00847
Total year 2018 18 142.46 1 065.62 0.04895 0.00786
Index 2019/2018 1.05 1.04 1.11 1.08
Totalyear 1990 28 741.98 2 105.99 0.04011 0.01942
Index 2019/1990 0.66 0.53 1.35 0.44

“) Country specific data
2019

Structure of Fuels Source of Emission factors Method used

Activity data (ofe) Ch N.O CcQ Ch N2O
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 Tierl Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

This category includes facilities only for heat production. Examples inclufle§ SNA & t f | y'

a PNI

Energo s.r.o., power plant Opatovice, a.s., E.ON Energy a.s. and many other facilities across the Czech

republic. This category has the highest aamgtion in gaseous fuels Natural gas about 176 PJ which
corresponds to 974 KEQ. In the graph below (Fig-B can be seen that ligiud fuels together with solid

fuels have downward trends and there is really low consumption. Consumption of Naturs gaise
stable for the last ten years. On the other hand biomass is slowly increasing.
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Fig.3-7 Development of C@emissions in 1.A.1.di category

3.2.7.3 Methodological issues (CRF 1.A.1.ai)

The basic methodological approaches were presented in section 3.2.4. In the following text, only specific
problems, which are characteristic for the described subsectdt,bgi addressed. This is essentially a
waste combustion in the municipal waste incinerators, which simultaneously produce electricity and
supply heat see chapter 3.2.3.1.

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

This categor consists of emissions caused by incineration of municipal solid waste for energy purposes.
Originally this chapter was part of 5.C Waste Incineration but, based on the suggestion ofdGRifiy
review), this chapter was shifted under the energy secithis chapter is prepared by CENIA, Czech
Environmental Information Agencythe organization responsible for the Waste sector.

300 This category consists of emissions @0 from
incinerated fossil carbon in MSW and emissions of
methane andN;O from incineration of MSW as it is
shown inFig.3-8.

€O, eq. [kt]

Table 312 shows fourmunicipal solid waste (MSW)
incineration plants in the Czech Republic. One is
located in Prague (ZEVO Malesice), one in Brno
i ”&%.m}@wﬂ@:zo S S (SAKO), one in Liberec (Termizo) and the rs¢wee
aAyO0OS Hnmc A It §IKEE NGgRBDHRD t

Fig.3-8 trend of GHG emissions from waste incineration
energypurposes

Tab.3-12 Capacity of municipal waste incineration gohts in the Czech Republic, 2019

Incinerator (city) Capacity (kt) 2019
TERMIZO (Liberec) 96
t NI GX1d8oé& | dad 6t NI KI 0 310
SAKO a.s. (Brno) 224
tf1 Szalt GSLI I NByalt Foad otfiSzo 95

There are also several dozen facilities incinerating @n@aoerating industrial and hazardous waste. This waste is reported under
5C.

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

See chapter 3.2.5.

Part1: Annual inventory submission 79



CHMI NATIONAGHGANVENTORREPORT OF THREECHREPUBLIA990-2019

3.2.7.5 Category-specific QA/QCand verification (CRF 1.A.1.a)

Fig.3-9 shows the correlaon of fuel consumption in

category 1.A.1.a and total gross electricity and he
production. Total energy production should have

similar trend to total fuels consumption in categon
1.Ala.

ar)

ear]

production [P}y

g
g
rodt

Fuels consumption [P)/ye:
PO
g

Throughout the whole time period it is possible to se
a good correlation between the total fuel , ‘ , ‘ ‘ , ,
consumption and gross energy production. There a =« & = =8 = o o8 et

minor fluctuations, caused by variation of the ratic — oo eney prcion

between the electricity and the amount of heatig.3-9 The ratio between the total consumption of fue
produced. from the heat sources in the category 1.Al.a and ove
energy production

For additional information please see chapter 3.2.6.

3.2.7.5.1 Other Fuels (CRF 1.A.l.aii): 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 waste chapter.

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

In the CzSO0O, 2020 were changed activity data and some calorific values since 2010, therefore quite extend
recalculations were done. Changes were in Solid fuels for these two fuels: Bituminous coal and Brown
coal+lignite. Differences are listed below in thab.3-13

The recalculations made by our team based on the redistribution and changes of the methodology are
shown in theTab.3-14 and Tab.3-15. These recalculations were done for the years 12009. Detailed
description about these recalculations are in the chapter 3.2.7.
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Tab.3-13 Changes after recalculation in 1.Adfor Sdid Fuels (Brown coal+Lignite, Bituminous coal).

Submission 2020 TJ 533611.59 526512.23 498690.80 466715.04 453872.24 452202.35 453540.06 428604.28 423439.90

Submission 2021 TJ  534332.86 526648.91 501660.79 467104.00 453683.01 451958.70 453535.65 449726.78 444331.52

Difference TJ 721.28 136.68 2969.99 388.96 -189.22 -243.66 -4.40| 21122.50, 20891.62

Submission 2021 % 0.14 0.03 0.60 0.08 -0.04 -0.05 0.00 4.93 4.93

Submission 2020 TJ 51750.13 51296.92 48625.21 45472.20 44239.40 44113.03 44262.24 42001.44 41541.30

Submission 2021 TJ 51820.02 51319.86 48895.28 4551590 44231.90 44102.21 44262.04 43840.24 43360.35

Difference TJ 69.89 22.93 270.07 43.71 -7.49 -10.82 -0.20 1838.80 1819.05

Submission 2021 % 0.14 0.04 0.56 0.10 -0.02 -0.02 0.00 4.38 4.38

Submission 2020 TJ 0.53361 0.52651 0.49869 0.46672 0.45387 0.45220 0.45354 0.42860 0.42344

Submission 2021 TJ 0.53433 0.52665 0.50166 0.46710 0.45368 0.45196 0.45354 0.44973 0.44433

Difference TJ 0.00072 0.00014 0.00297 0.00039, -0.00019| -0.00024 0.00000 0.02112 0.02089

Submission 2021 % 0.13517 0.02596 0.59556 0.08334, -0.04169| -0.05388  -0.00097 4.92820 4.93379

Submission 2020 TJ 0.79404 0.78105 0.73993 0.69182 0.67264,  0.67139 0.67443 0.63466 0.62744

Submission 2021 TJ 0.79536 0.78161 0.74475 0.69272 0.67265 0.67137 0.67443 0.66636 0.65878

Difference TJ 0.00132 0.00056 0.00482 0.00090 0.00001, -0.00002 0.00000 0.03169 0.03134

Submission 2021 % 0.16651 0.07232 0.65088 0.13058 0.00111 -0.00363  -0.00007 4.99373 4.99448
Tab.3-14 Changes after recalculation in 1.Adlifor Sdid Fuels (Brown coal+Lignite, Bituminous coal).
Submission TJ
2020 386187| 374277, 359577 360447| 351659 345607 385962 380351| 380284 347356/ 383875| 381322 367050| 361029 354580, 354450, 362309 411456| 350535/ 330512
Submission  TJ
2021 100960, 97849, 92584| 92692 90646, 91712| 98883 100172| 103486, 88067 | 102282 101373| 98086, 96194 94528 95197 96990| 107182 94054, 90963
Difference TJ - - - - - - - - - - - - - - - - - - - -

285227| 276428 266993 267755| 261013 253895| 287079 280179| 276798 259290 281594| 279949 268964| 264835/ 260053| 259253 265319| 304274| 256481 239550

Submission %
2021 -283 -283 -288 -289 -288 -277 -290 -280 -267 -294 -275 -276 -274 -275 -275 -272 -274 -284 -273 -263
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Submission TJ
2020 37988| 36816, 35307| 35386, 34471 33816| 37655 37371 37401 33817, 37624| 37352 35959| 35372 34694| 34658 35420| 40248 34291 32430
Submission TJ
2021 9970, 9663, 9143| 9154, 8936/ 9010, 9701| 9888 10212 8630| 10062, 9970| 9648 9465 9287, 9341 9516, 10539, 9235| 8947
Difference TJ -28017| -27153| -26164| -26233| -25536| -24806 -27954| -27483| -27188| -25187 -27561 -27383| -26311 -25907| -25407 -25318| -25904, -29709 -25056| -23483
Submission %
2021 -281 -281 -286 -287 -286 -275 -288 -278 -266 -292 -274 -275 -273 -274 -274 -271 -272 -282 -271 -262
Submission TJ 0.39 0.37 0.36 0.36 0.35 0.35 0.39 0.38 0.38 0.35 0.38 0.38 0.37 0.36 0.35 0.35 0.36 0.41 0.35 0.33
2020
Submission TJ 0.10 0.10 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.09 0.10 0.10 0.10 0.10 0.09 0.10 0.10 0.11 0.09 0.09
2021
Difference TJ -0.29 -0.28 -0.27, -0.27 -0.26| -0.25 -0.29| -0.28, -0.28 -0.26, -0.28 -0.28 -0.27 -0.26 -0.26, -0.26 -0.27 -0.30f -0.26/ -0.24
Submission % - _ _ - - R R - - - - - - - - - - - . .
2021 282.51| 282.51| 288.38 288.87 287.95| 276.84| 290.32| 279.70, 267.47 294.42| 275.31| 276.16, 274.21| 275.31 275.11 272.33| 273.55 283.89 272.70| 263.35

Submission TJ 0.58 0.56 0.54 0.54 0.53 0.52 0.58 0.57 0.57 0.52 0.58 0.57 0.55 0.54 0.53 0.53 0.54 0.62 0.53 0.50
2020

Submission TJ 0.15 0.15 0.14 0.14 0.14 0.14 0.15 0.15 0.16 0.13 0.15 0.15 0.15 0.14 0.14 0.14 0.15 0.16 0.14 0.14
2021

Difference TJ -0.43 -0.41 -0.40, -0.40, -0.39| -0.38 -0.43| -0.42 -0.42 -0.39, -0.42 -0.42 -0.40 -0.40 -0.39, -0.39 -0.40| -0.46 -0.38| -0.36
Submission % - - - - - R R - - - - - - - R - - - B -
2021 282.51| 282.51| 288.38 288.87, 287.95| 276.84| 290.32| 279.70, 267.47 294.42| 275.31| 276.16, 274.21| 275.31 275.11 272.33| 273.55 283.89 272.70| 263.35

Tab.3-15 Changes after recalculation in 1.Adlii for Sdid Fuels (Brown coal+Lignite, Bituminous coal).

Submission
2020

TJ

13406

13147

13488

13470

14662

19188

18069

15087

13185

14332

15039

16940

16592

17002

17457

18269

16948

16737

Submission TJ

2020 138085, 135427, 139507, 139271 152229| 199837, 188517 155508| 136610| 149641 156715 176670 174530, 178806, 183641 191358| 177613 175391 182013 165773
Submission TJ

2021 423312| 411855 406500, 407027| 413242| 453731 475596| 435687, 413409/ 408930| 438309 456618| 443494 443641 443694 450611 442932| 479665 438494 405322
Difference TJ 285227 276428| 266993 267755/ 261013| 253895 287079| 280179 276798| 259290 281594| 279949 268964 264835| 260053/ 259253| 265319 304274/ 256481 239550
Submission % 67.38| 67.12] 65.68 65.78| 63.16) 55.96/ 60.36) 64.31] 66.96/ 63.41 64.25| 61.31, 60.65 59.70/ 58.61 57.53| 59.90, 63.43] 58.49| 59.10
2021

17423

15834
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Submissdn TJ

2021 41423 40300, 39652| 39702, 40198, 43994| 46023 42570, 40374| 39519, 42600| 44323 42903 42908| 42864 43586| 42851 46446, 42479| 39317
Difference TJ 28017, 27153 26164 26233| 25536| 24806 27954 27483, 27188 25187 27561 27383| 26311 25907, 25407, 25318 25904, 29709| 25056| 23483
Submission % 67.64| 67.38) 65.98 66.07| 63.52/ 56.39| 60.74, 64.56| 67.34, 63.73| 64.70, 61.78 61.33| 60.38 59.27, 58.09, 60.45| 63.97 58.98| 59.73
2021

‘CHemissions 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Submission TJ

2020 0.14, 0.14| 0.14, 014, 0415 020/ 0.19| o0.16|/ 0.4/ 015/ o016, 0.18 0.17 0.18 0.18 0.19 018 0.18 018  0.17
Submission TJ

2021 042 041, 041, 041, 041 045 048 0.44| 041 041 044 046 044 044 044 045 044 048 044 041
Difference TJ 0.29, 028/ 027 027 026 025 029 028 028 026 028 028 027 026/ 026/ 026/ 027 030 0.26 0.24
Submissdn %  67.38| 67.12| 65.68| 65.78| 63.16] 55.96/ 60.36] 64.31 66.96 63.41 64.25 61.31 60.65 59.70, 58.61| 57.53| 59.90| 63.43| 58.49| 59.10
2021

Submission TJ 0.20
2020
Submission TJ
2021 063 061 061 061 062 068 071 065 062 061 065 068 066 066 066 067 066 071 065/ 0.60
Difference TJ 043 041 040 040 039 038 043 042 042 039 042 042 040 040 039 039 040 046 038 0.36
Submisson % 6771 67.44/ 66.01 66.08 63.47 56.24| 60.74 64.64 67.33) 63.77| 6459 61.66 61.15 60.21 59.17 5806 60.44 6399 58.98 59.58
2021
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3.2.7.7 Category-specific planned improvements (CRF 1.A.1.a

Furthermore, attention will be focused atletermining the country specific emission factors for other
fuels, while considering the significance of the individual types of Tied.second step in improvements
will be to discuss and solve the change of methodological approach in Solid fuelssfoatdgory with
CzSO.

3.2.8 Petroleum Refining (CRF 1.A.1.b)

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

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

1.A.1.b, 2019

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TY] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
Refinery Gas 5752.88 55.08%*) 1 316.85 1 0.00575 0.1 0.00058
Natural Gas 4 023.47 55.43*) 1 223.02 1 0.00402 0.1 0.00040
Total year 2019 9 776.35 539.87 0.00978 0.00098
Total year 2018 9 143.83 504.96 0.00914 0.00091
Index 2019/2018 1.07 1.07 1.07 1.07
Total year 1990 8 705.45 492.56 0.01017 0.00124
Index 2019/1990 1.12 1.10 0.96 0.79

) 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 in the following outline.

2019
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH NoO CO CH NoO
Refinery Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1

This category includes all facilities that process raw petroleum imported into this country aprihwiry

raw material. Domestic petteum constitutes approximately24 of the total amant in 2019 All fuels used

Ay GKS AYyOUSNYL NEFTAYSNE LINRPOSaasSaz AYyaGSNylI € 02
production of electricity and heat and heaupplied to the public mains are included in emission
calculations in this subcategory. This corresponds primarily to the UNIPETROL RPA Ltd. company in the
/' TSOK wSLlzfAO0d ¢KS O2YLIye OKFy3aSR ylIYS aHy G(KS
emissions are included in category 1.B.2.a Fugitive Emissions from Bilels

The fraction ofCQ emissions in subsector 1.A.1.bG@ emissions in sector 1.A.1 equalled 1% in20t
contributed 0.6% tdCQ emissions in the whole Energy sector.

In the CzSO Questionnaire (CzSO, 20k@ consumption of the individual kinds of fuels in this sector is
reported under the item:

1 Refinery Fuel
1 Relevant NACE Rev. 2 code: 19 Ranufacture of refined petroleum products
Starting with submission in 2013, the greenhouse gas emissions from combustion 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 defaulissinn factors were used for the rest of the liquid fuels. A
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country-specific emission factor is used also for Natural &Gsse the outlines at the beginning of each
subchapter.

Fig.3-10shows an overview of emissions trends in source category 1.A.1.b.

No consumption of Solid Fuels occurred in this category.

Liguid Fuels are of the greatest importance and exhibit 120

increasing trend in the whole period-he fluctuations that
have occurred over the years can be explained as resul
from differences in produabn quantities (see alsé&ig.
3-11). The maximum production equal to 716 &KQ
occurred in 2008, followed by a value of 697G in
2006. Thereafter, production decreased to the resulti
level of 357 kiCQ in 2015, resp. 31Kt CQin 2019

1.00

0.80

0.60

0.40

€O, emission [Mt]

0.20

0.00

o R A S >

f ) s S
&

Liquid Fuels

&P
The second greatest role is played by Natural Gas, V ”
emissions in the range between 2BBCQ in 2004and 360
kt CQin 1997 and resulting witbdecrease to 228t CQin

2019.

Gaseous Fuels

Fig. 3-10 Development of C@ emissions in 1.A.h
category

3.2.8.2 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 QA/QC in category 1.A.1.b.

3.2.8.3 Uncertainties and time -series consistency (CRF 1.A.1.b)
See chapter 3.2.5
3.2.8.4 Category-specific QA/QC and verification (CRF 1.A.1.b)

Fig.3-11 contains a comparison of fuel consumption in the sector 1.A.1.b with the total ahaficrude
oil processed in the Czech Republic in the separate years.

Fig.3-11 Comparison of fuel consumption in the sec
1.A.1.b and amount of crude oil processed

described in chapter 3.2.6.

e [ From the figure is apparent that sin2800 the relation
;4 “““““““““““““““““““““ £00e between the amount of crude oil processed and the
ol T NA T | amount of fuel used are in line. In the period from 1990
T e 5000 5 to 2000, it is clear that the specific energy consumption
E L ) At 4000-§ for processing crude oil was lower than at present, and
I ™5 | went through cerain fluctuations. They were driven by
S R et the fact that, in this period the production capacity of

0 0 both refineries were expanded (Litvinov and Kralupy

S e nad Vltavou) towards deeper crude oil processing

(especially using of cracking units since the end of the
909.

The other QA/QC procedures were performed as

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

No recalculations were needed for this subcategory.
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3.2.8.6 Category-specific planned improvements (CRF 1.A.1.b)

No further improvements ithis subcategory are currently planned.

3.2.9 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)
9 Other Energy Industries (1.A.1.c.ii)

Given that this divisiorsiused in the new methodology (IPCC, 2006) and the fact that there are no precise
data for more detailed 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.&i in the Czech Republic has been
terminated and in terms of the share of the emissions, this production had, it was negligible and further
accurate data on fuel consumption in this category are now hardly accessible.

3.2.9.1 Category desaiption (CRF 1.A.1.c.)

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

1.A.l.c, 2019

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 Gasoll 255.60 74.10 1 18.94 3 0.00077 0.6 0.00015
Brown Coal + Lignite 36 123.48 100.67*) 0.9846*) 3 580.63 1 0.03612 1.5 0.05419
Gas Works Gas 15440.0 99.64*) 1 1538.42 1 0.01544 0.1 0.00154
Coke Oven Gas 6 628.5 44.40 1 29431 1 0.00663 0.1 0.00066
Natural Gas 103.6  55.43%) 1 5.74 1 0.00010 0.1 0.00001
Total year 2019 58 551.10 5 438.03 0.05906 0.05656|
Total year 2018 62 830.93 5 827.33 0.06334 0.06065]
Index2019/2018 0.93 0.93 0.93 0.93]
Total year 1990 28 984.58 1516.42 0.03348 0.00824]
Index 2019/1990 2.02 3.59 1.76 6.86|

) Country specific data

The table shass that while the index for 2019990 of fuel consumption is @2, 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 has a relatively low emission factor. Later, part of coke oven gas was reallocated to other
subsectors (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, occurreldDd emissions.

The origin of the data, the emission factors used and the method of calcutagrigvel of emissions for

each gas is presented in details in the following outline.

2019
Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N>O CQ CH N.O

Heating and Other Gasaoill CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Gas Works Gas CzSO, CHMI 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 CSs 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, such as Bre@mal Briquettes, Coke Oven Gas or Generator Gas. It also
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includes fuels for the production of electricahergy and heat for internal consumption (reported by
O2YLI yASa L a a2¢6y dzaSé0®

8000

There are a number of companies in the Czech
Republic that belondo this category. These are
mainly companies performing underground and
surface mining of coal and its subsequent
processing, located in the vicinity of coal deposits.
The category also includes Coke plants and the
production of Generator Gas. Other engrg

industries, such as facilities for extraction of Natural
g & ¢ & £ 5 & Gas and Petroleum are of minor importance in the
mCoals  mGasWorksGas + Coke Oven Gas Liquid Fuels Gaseous Czech Republic.

7000

o)}
=}
S
S

CO, emission [kt]

Fig.3-12 Development of C@emissions in 1.A.1.c.ii categon The fraction of£Q emissions in subsector 1.A.1.cin
CQ emissiors in sector 1.A.1 was equalled %din
2019. It contributed only 66 toCQ emissions in the whole Energy sector 1.A.

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

1 Coal Mines

Oil and Gas Extraction
Coke OvenéEnergy)

Gas Works (Energy)

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

=A =4 =4 4 4 -

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 Extraction of Crudgil

06.20 Extraction of Natural Gas

19.10 Manufacture of Coke oven products (operation of Coke ovens, production of Coke and
SemiCoke, production of Coke Oven Gas)

= =4 =4 4 =

1 19.20 Manufacture of refined petroleum products (this class also includes: man#aitBeat
Briquettes, manufacture of Harcbal and Lignite fuel Briquettes)

Fig.3-12 provides an overview of emission trends in source category 1.A.1.c. The figang sleows 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 category.

Sokd 2 a1t | KStyt LyO® YIFI{1Sa GKS INBFGSad O2y i NKOdz
processing Brown Coal was established in 1950 and also produced Gas Works Gas and other chemical
products. Formally, the existence of this combine ended974 when this facility was moved under the

| yYSR2dzKSfyS R2f& | oONR{SOtNye O2YLIyeod ¢23SGKSNJI i
The new combineaycle power station started to operate in 199%his power station was closed in
September P20 (http://www.suas.cz).
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Between 1990 and 1995, production of Coal Gas, which was distributed in the Czech Republic by Gas Work
+nSaz29t s KIFa 0SSy BHiiNI1RdH He teen aldicling i6 fRodiciitzil ob CoalyGas and

the starting up of production of Gas Works Gas for the production of electricity and the supply heat.
Pipelines used to distribute Coal Gaghat 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.

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

The fuel cg’ a dzY LJGA2Y Ay (GKS +nSaz2@gt cCdzSt O2YoAyS LI ea
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. Thelpoed highpressure synthesis gas is then purified

by acidic componentsCQ 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
producedGas Work Gas (and associated GHG emissions) for the production of electricity and heat and fuel
consumption for technological purposes (input coal to produce technological steam). Not to né@ect
emissions and other greenhouse gases, which are prodfroaedthe gasification of pressure gas, it was
necessary to replace the consumption of Gas Work Gas in the model with coal, which enters into the
process. The emission factor for lignite was used for the calculati@@Cpénd the value of total coal
consumption in the technological part of the process was used as the activity data.

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 emissioselatabaised to determine the
amount of coal. The quantity of coal for production of technological steam is given in
Tab.3-16.

Tab.3-16 Consumption of Lignite for production of technological steam@dzSt O2 Yo A y Sc2818Sa2 @t Mo dp

Lignite [kt/year] 1439 1596 1536 1571 1588 1651 1715 1746 1856 1931 2064
Lignite [kt/year] 2003 2088 2107 1938 2044 2094 2117 1994 1951 2013 2005

Lignite [kt/year] 2140 2054 1904

This amount otoal 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 coal, the amount
was deducted from the other calculations in the modelfigels used in autoproducers.

No other specific approaches were used in this category.

3.2.9.3 Uncertainties and time -series consistency (CRF 1.A.1.c.ii)
See chapter 3.2.5.

3.2.9.4 Category-specific QA/QC and verification (CRF 1.A.1.c.ii)

Fig.3-13 contains a comparison between consumption of lignite in sector 1.A.1.c (data from the REZZO
national emission database) and the total amount of lignite, entering the transformation process (gasified
coal) in the Czech Republic @&£zS0) in the period 9392019

Part1: Annual inventory submission 88



CHMI NATIONAGHGANVENTORREPORT OF THREECHREPUBLIA990-2019

2500 1o 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 by annual climatic influences, the technological
steam is also used as a heating medium in the entire
company and its consumption also depends on the average
annual temperatures.
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Lignite consumption for steam production

As a QA/Q®rocedure for this part of the calculations was
Fig.3-13 Comparison of lignite consumption for stez uﬂhze_d |r_1ternal expertise of experts from the Department
production and gasification of emissions and sources at CHMI. Other procedures were
performed as described in chapter 3.2.6.

Intake Lignit in gasification process

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

Inthe category 1.A.1.c.ii were done one quite extend recalculation for Solid fuels (for fuels: Gas work gas,
Lignite, Coke oven gas) between years 22003 and then 201-2018. These recalculations resulted from

the change of the activity data (CzSO, 2024 calorific values for the years 202013 and 20122018

for the specific fuels. For the resulted changes see tables below for Solid Faez17).

Tab.3-17 Changes after recalculation in 1.A.1.c.ii for Solid Fuels (Brown coal+Ligbdke oven gas and Gas work pas

Fuel consumption 2010 2011 2012 2013 2017 2018
Submission 2020 TJ 71347.32| 71374.66 66973.61] 62356.30 62744.66/ 61703.98
Submission 2021 TJ 71386.47, 71392.82 67118.23 62382.12 63502.35 62512.52
Difference TJ 39.15 18.16 144.62 25.82 757.69 808.53
Submission 2021 % 0.05 0.03 0.22 0.04 1.21 1.31
CQ emissions 2010 2011 2012 2013 2017 2018
Submission 2020 TJ 6609.21 6743.78 6328.15 5841.25 5864.92 5748.53
Submission 2021 TJ 6612.10 6745.10 6338.80 5843.08 5915.94 5804.91
Difference TJ 2.89 1.32 10.65 1.83 51.02 56.38
Submission 2021 % 0.04 0.02 0.17 0.03 0.87 0.98
CH emissions 2010 2011 2012 2013 2017 2018
Submission 2020 TJ 0.07135 0.07137 0.06697 0.06236 0.06274 0.06170
Submission 2021 TJ 0.07139 0.07139 0.06712 0.06238 0.06350 0.06251
Difference TJ 0.00004 0.00002 0.00014 0.00003 0.00076 0.00081
Submission 2021 % 0.05487 0.02544 0.21594 0.04141 1.20758 1.31034
N>O emissions 2010 2011 2012 2013 2017 2018
Submission 2020 TJ 0.06855 ~ 0.07028  0.06557| 0.06165  0.06315/ 0.06041
Submission 2021 TJ 0.06856 0.07029  0.06558/ 0.06165  0.06323| 0.06049
Difference TJ 0.00000/ 0.00000, 0.00001  0.00000  0.00008  0.00008
Submission 2021 % 0.00571  0.00258 ~ 0.02206/ 0.00419,  0.11998| 0.13367

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

Currently there are no planned improvements in this category.

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

3.2.10.1 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.
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1.A.2.a, 2019
Structure of Fuels Activity CQo CH N>O
data EF OxF Emission EF Emission EF Emission
[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
Anthracite 153341 98.30 1 150.73 10 0.01533 1.5 0.00230
Other Bituminous Coal 9.11  94.10%) 0.9707%) 0.83 10 0.00009 1.5 0.00001
Brown Coal + Lignite 192.21  99.64*) 0.9846%) 18.86 10 0.00192 1.5 0.00029
Coke 5527.72 107.00 1 591.47 10 0.05528 1.5 0.00829
Coke Oven Gas 4 378.48 44.40 1 194.40 1 0.00438 0.1 0.00044
Natural Gas 8102.44 55.43%) 1 449.12 1 0.00810 0.1 0.00081
Wood/Wood Waste 0.78 112.00 1 0.09 30 0.00002 4.0 0.00000
Total year 2019 19 743.36 1 405.42 0.08513 0.01214
Total year 2018 26 419.45 1991.96 0.13132 0.01896
Index 2019/2018 0.75 0.71 0.65 0.64
Total year 1990 155319.22 14 860.68 1.39496 0.20941
Index 2019/1990 0.13 0.09 0.06 0.06

") 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 tudlowing outline.

2019
Structure of Fuels Source of 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

aregigfiron (blast furnaces), rolling steel, cast iron, steel

and alloys and is related only to ferrous metals. In the CzSO Questionnaire (HQh@@onsumption
of the individual kinds of fuels in this sector is reported in section Industry Secter thalitem: Iron and
Steel. There are embodied the fuels of economic part according to NACE Rev. 2 Iron and steel: NACE

Divisions 24.%, 24.3 and 24.51, 24.52.

The fraction ofCQ emissions in subsector 1.A.2.a0@ emissions in sector 1.A.2 equall&f % in 209.
It contributed only 2% t&€Q emissions in the whole Energy sector.

Important facility belongs to this category is

as.in202  ®a® FyR ¢niySO1S OStSTtNya Foad . 260K YSil

ArcelorMit@dtrava(changed its name to Liberty Ostrava

blast furnaces, coke production, iron processing in oxygen converters for steel and casting af steel
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Fig. 3-14 Development of C® emissions in sourc
category 1.A.2.a

electric furnaces and in tandem furnaces. Production of
steel using Siemergartin process was stopped before
1990.

The graph irFig.3-14 shows apprent 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 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
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2000 the competition ofmetallurgical plants in countries outside of Europe caused an impact. Minor
fluctuations are caused by market demand and to a lesser extent, the necessary restructuring undertaken
in individual companies.

Further, fromFig.3-14 is clear that the main proportion of th€Q emissions is due to the use of fossil
fuels, which are in this sector completely dominant.

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

All GO, 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
the blast furnace and converter gas is combusted in the 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 doutdenting, we report alCQ emissions coming

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

3.2.10.3 Uncertainties and time -series consistency (CRF 1.A.2.a)
See chapter 3.2.5.
3.2.10.4 Category-specific QA/QC and verification (CRF 1.A.2.a)

As a basic indicators for verification of fue”
consumption in the sector of production of pi¢ _
iron and steel, it is necessary to consider th
indicators of the overall production of&
agglomerates of iron ore and pig iron. This
due to their high energy tensity. Fig. 3-15
shows the relationship between fuel?
consumption and total production of sinter anc
iron in mill. tons.
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consumption decreases faster than the actu-. _ .

. .. . Fig.3-15The trend in the manufacture of agglomerates of iron «
production. This is dPe to t_he gradual reduCtIcand iron, in comparison with the development of fuel consumpti
of overall energy intensity throughout théin the sector 1.A.2.a
metallurgical industry. This trend is particularly
evident in the early 90s, when there was a major restructuring of production. This restructuring enabled,
after the decline in 1990 and 1993, to return the volume of production almost to the level of 199Bebut
decrease in total fuel consumption went further. Additional reductions in energy intensity are evident then
until the end of the period.

Generally accepted methods of QA/QC are described in section 3.2.6.
3.2.10.5 Category-specific recalculations (CRF 1.A.2.a)

Based on changes of activity data in GZZR20, fuel consumptions oBolid fuels (Gas work gas, Lignite,
Coke oven gasdr the year 208 were corrected. See the differences in tables below.
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Tab.3-18 Charges after recalculation in 1.A.2.a f@olid fuels

Fuel consumption 2018 CH emission 2018
Submission 2020 TJ 17 246.94 Submission 2020 kt 0.12470
Submission 2021 TJ 16 961.00 Submission 2021 kt 0.12184
Difference TJ -285.93| Difference kt -0.00286
Submission 2021 % -1.69| Submission 2021 % -2.35
CQ emission 2018 N;Oemission 2018
Submission 2020 kt 1 495.50 Submission 2020 kt 0.01844
Submission 2021 kt 1 467.49| Submission 2021 kt 0.01801
Difference kt -28.00| Difference kt -0.00043
Submission 2021 % -1.87| Submission 2021 % -2.38

3.2.10.6 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 are combusted outside metallurgocathplexes (see 3.2.10.2.).

3.2.11 Manufacturing industries and construction  z Non-Ferrous Metals (1.A.2.b)

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

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

1.A.2.b, 2019

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TY] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
Brown Coal + Lignite 10.99 99.64  0.9846 1.08 10 0.00011 1.5 0.00002
Coke 129.89 107.00 1 13.90 10 0.00130 1.5 0.00019
Brown Coal Briquets 0.67 97.50 0.9846%) 0.06 10 0.00001 1.5 0.00000
Natural Gas 2 396.97 55.43%) 1 132.87 1 0.00240 0.1 0.00024
Wood/Wood Waste 3.90 112.00 1 0.44 30 0.00012 4  0.00002
Total year 2019 2 538.53 147.91 0.00393 0.00047
Total year 2018 2 628.96 152.52 0.00400 0.00047
Index 2019/2018 0.97 0.97 0.98 0.99
Total year 1990 1476.34 101.96 0.00572 0.00081
Index 2019/1990 1.72 1.45 0.69 0.57

“) 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.

2019
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N2O 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
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 category encompasses combustion processes in various areas of productiofferfoes metals. In
the Czech Republic, this corresponds mainly to foundry processes; primary production of nonferrous
metals is noperformed on an industrial scale in this country. In the CzSO Questionnaire (C20th20
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consumption of the individual kinds of fuels in this sector is reported in the section Industry Sector under
the item:

NonFerrous Metals

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

Nonferrous metals: NACE Divisions 24.4, 24.53, 24.54

LYLRNIIFYG FFrOAtAGe o0St2y3aa G2 (KEGemBdionsSnkabbeRtorA & Y 2
1.A.2.b inCQ emissions in sector 1.A.2 edlex 2% in 209. It contributed only 0.2% t€Q emissions in

the whole Energy sector.

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

The following figureRig.3-16) provides an overview @Q emissions in the various stdource 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
B T industry. The recovery of the industry has happened in
i this sector, especially due to the increase in demand
I - ¥ U | for parts, made of ferrous metals in the emerging
E" 100 |- AN A automotive industry. Decrease in emissions at the end
© B of the period was caused by the crisis between 2008
*0 / and 2012, as well as the reduction of the emer
0 intensity of production. With this is also related a shift
ICNIC o R SO R from fossil fuels in favour of natural gas. Furthermore,
Boseousiusts BUqudiuets Hsolidfuel T plomass electrical energy is increasingly used for heating the

Fig.3-16 Development of C@emissions in source catege  Melting furnaces, V_Vh'_Ch has a positive impact on
1.A2.b greenhouse gas emissions.

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

In this subcategory, specific methodologies are not usadlescription of the general proceduresee
Section 3.2.4.

3.2.11.3 Uncertainties and time -series consistency (CRF 1.A.2.b)
See chapter 3.2.5.
3.2.11.4 Category-specific QA/QC and verification (CRF 1.A.2.b)

In this subcategory, specific methodologies are not usadlescription of the general proceduresee
Section 3.2.6.

3.2.11.5 Category-specific recalculations (CRF 1.A.2.b)
No recalculation was made in this category.
3.2.11.6 Category-specific planned improvements (CRF 1.A.2.b)

Currently there are no planned improvements in this category.
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3.2.12 Manufacturing industries and construction 7z Chemicals (1.A.2.c)

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

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

1.A.2.c, 2019

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TY] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 298.65 65.86 1 19.67 1 0.00030 0.1 0.00003
Other QOil 2 514.56 73.30 1 184.32 3 0.00754 0.6 0.00151
Other Bituminous Coal 517.93 94.10*) 0.9707%) 47.31 10 0.00518 1.5 0.00078
Brown Coal + Lignite 9949.89 99.64*) 0.9846*) 976.13 10 0.09950 1.5 0.01492
Natural Gas 11 443.17 55.43%) 1 634.30 1 0.01144 0.1 0.00114
Wood/Wood Waste 0.96 112.00 1 0.11 30 0.00003 4.0 0.00000
Gaseous Biomass 659.51 54.60 1 36.01 1 0.00066 0.1 0.00007
Total year 2019 24 724.20 1861.72 0.12465 0.01845
Total year 2018 23 953.84 1 850.00 0.13424 0.01981
Index 2019/2018 1.03 1.01 0.93 0.93
Total year 1990 33576.71 2 996.37 0.26480 0.03975
Index 2019/1990 0.74 0.62 0.47 0.46

") Country specific data

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

2019
Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N2O CQ CH N2O

LPG CzSO D D D Tier 1 Tier 1 Tier 1
Other Qil 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 petrochemical plants are linked ton&jor 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 petrochemical parts of

the two plants separately. Furthermore, other major plants for processing organic chemistry products are
Ay 2LISNYI GAZ2Y Ay GKS /1 Spvsessin@dioa farh SYNTHESIA/aLs. Pardubice a S
basic organic chemistry) and a number of factorigsri@anufacturing of inorganic products (SPOLANA a.s.
bSNI 4§420A0Ss {th[/19aL9 lI®ad “aidN yIR [I0SYZ t w9/
also equipped with energy resources, with a significant share of electricity and heat (autoprodtigers);

results in relatively high consumption of fossil fuels (5&g 3-17). Heat is generated using abundant

natural gas and, to a lesser extent, liquid fuels oisame cases, electrical energy. In total, the nation
emission database recordeddDO0 production units that fall within sector 1.A.2.c.

In the CzSO Questionnaire (CzSQQRAhe consumption of the individual kinds of fuels in this sector is
reported inthe section Industry Sector under the item:

1 Chemical (including Petrochemical)

There are embodied the fuels of economic part according to NACE Rev. 2:
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Chemicals: NACE Division 20

The fraction ofCQ emissions in subsector 1.A.2.c in

6000 L o o e CQ emissions in sector 1.A.2 equall2dPb in 209. It
T000 | oo oo N ________________ contributed2% toCQ emissions in the whole Energy
o . sector.
£a000 / ------------

E . T The following figureRig.3-17) provides an overview
g7 K of CQ emissions in the subategory in 1.A.2.c.
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The course o€Q emissions is not directly related to
the volume of bemical production, since it is
primarily emissions from burning fossil fuels to
Fig.3-17 Development of C@emissions in source categc produce electricity and heat (autoproducers). For this
LA2c reason, the development of emissions in time cannot
be commented.
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3.2.12.2  Methodological issues (CRF 1.A.2.c)

Given that in thdPCC 2006 Gl. (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
specific methodological issue. This methodological apprdacim the same time based on the new
reallocation of fuel consumption for energy and remergy use in the questionnaire from CzSQ2®0

The reallocation of feedstocks and renergy use of fuels in IPPU is in details described in chapter 3.2.3.

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

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

See chapter 3.2.5.

3.2.12.4 Category-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 the relevant
comparison with specific commodities.

Description of the QA/QC procedures is given in chapter 3.2.6.

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

Based on changes of activity data in CzSO, 2020, fuel consumptions of Solid fuels (Gas work gas, Lignite,
Coke oven gas) for the year 2018 were correcteg. tBe differences in tables below.

Tab.3-19 Changes after recalculation in 1.A.2.c f8plid fuels

Fuel consumption 2018 CH emission 2018
Submission 2020 TJ 11 753.66 Submission 2020 kt 0.11754
Submission 2021 TJ 11 753.43 Submission 2021 kt 0.11753
Difference TJ -0.23| Difference kt -0.000
Submission 2021 % -0.02 | Submission 2021 % -0.0@2
CQ emission 2018 N;Oemission 2018
Submission 2020 kt 1 140.96| Submission 2020 kt 0.01763
Submission 2021 kt 1 140.94] Submission 2021 kt 0.01763
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Difference kt -0.02| Difference kt -0.000a
Submission 2021 % -0.0® | Submission 2021 % -0.02

3.2.12.6 Category-specific planned improvements (CRF 1.A.2.c)

Currently there are no planned improvements in tbégegory.

3.2.13 Manufacturing industries and construction  z Pulp, Paper and Print (1.A.2.d)
3.2.13.1 Category description (CRF 1.A.2.d)

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

1.A.2.d, 2019

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 49.77 65.86 1 3.28 1 0.00005 0.1 0.00000
Other Bitumenous Coal 3.24 94.10%*) 0.9707%) 0.30 10 0.00003 1.5 0.00000
Brown Coal + Lignite 1653.68  99.64*) 0.9846%) 162.23 10 0.01654 1.5 0.00248
Natural Gas 5014.99 55.43%) 1 277.98 1 0.00501 0.1 0.00050
Wood/Wood Waste 20 623.76 112.00 1 2309.86 30 0.61871 4.0 0.08250
Gaseous Biomass 9 091.86 54.60 1 496.42 1 0.00909 0.1 0.00091
Total year 2019 6 721.69 443.79 0.64944 0.08640
Total year 2018 6 279.03 408.59 0.51178 0.06802
Index 2019/2018 1.07 1.09 1.27 1.27
Total year 1990 25 900.78 2285.33 0.18784 0.02890
Index 2019/1990 0.26 0.19 3.46 2.99

) 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 tbkowing outline.

2019
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
Other Bitumenous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier2 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 pagrgard and

print in printing plants. There are two primary paper production factories in the Czech Republic (JIP

t I LINNY @& +=SinyNZ & adr az2yRA ~GSGN | dad0 gAGK |
The other plants select the kinof fuel on the basis of the same criteria as the rest of the processing
industry.

In the CzSO Questionnaire (CzSQQRAhe consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

Paper, Pyl and Printing

There are embodied the fuels of economic part according to NACE Rev. 2
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T Pulp, paper and print: NACE Divisions 17 and 18
3000 ----—m - mmm e m oo oo
= The fraction of£Q emissions in subsector 1.A.2.d
i 00 LT T T in CQ emissions in sector 1.A.2 equall&bo in
77 ETINA T 2019. It contributed 05% toCQ emissions in the
§ 1500 B - - -- whole Energy sector.
8 1000 - E
500 From the graph ofig.3-18is clear that at the end

.o of the 90s there was significant substitution,
R R N T R R therefore used fos_,sil fuels (prim'arily lignite) with

™ Liquid fuels Solid fuels Biomass Gaseous fuels WOOd and Iater blogas BOth bIOfueIS represent
waste products fronthe production of paper and
Fig. 3-18 Development of C@ emissions in source categc pulp from the two largest plants in the Czech
1.A2.d Republic. Following the decline in 2003 and 2004,
the consumption of fuels after 2005 was relatively stable, while the share of biofuels further increased.

Biofuel consumption has leeneficial effect on the production &Q, which is included in the balance of
greenhouse gases. Fig.3-20is shown the development aQ emissions from fossilEls and biomas
only in sector 1.A.2.d.

3.2.13.2 Methodological issues (CRF 1.A.2.d)

No specific methodological approaches were applied in this subcategory, otherwise see chapter 3.2.6.
3.2.13.3 Uncertainties and time -series consistency (CRF 1.A.2.d)

See chapter 3.2.5.

3.2.13.4 Category-specific QA/QC and verification (CRF 1.A.2.d)

No specific methods for QA/QC in this category were usgherwise see chapter 3.2.7.4.

3.2.13.5 Category-specific recalculations (CRF 1.A.2.d)

Based ormminor changes of activity data in CzSO, 2020, fuel consompbf Solid fuels (Gas work gas,
Lignite, Coke oven gas) for the year 2018 were corrected. See the differences in tables below.

Tab.3-20 Changes after recalculation in 1.A.2.d f8olid fuels

Fuel consumpbn 2018 CH emission 2018
Submission 2020 TJ 1 367.26/ Submission 2020 kt 0.01367
Submission 2021 TJ 1 367.26/ Submission 2021 kt 0.01367
Difference TJ -0.0044 | Difference kt 0.00000
Submission 2021 % -0.0003 | Submission 2021 % -0.00023
CQ emission 2018 N>Oemission 2018
Submission 2020 kt 133.82| Submission 2020 kt 0.00205
Submission 2021 kt 133.82| Submission 2021 kt 0.00205
Difference kt -0.00021] Difference kt 0.00000
Submission 2021 % -0.00016| Submission 2021 % -0.00023

3.2.13.6 Category-specific planned improvements (CRF 1.A.2.d)

Currently there are no planned improvements in this category.
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3.2.14 Manufacturing industries and construction z Food Processing, Beverages and Tobacco
(1.A.2.e)

3.2.14.1 Category description (CRF 1.A.2.e)

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

1.A.2.e, 2019

Structure of Fuels Activity CcQ CH N-O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TY] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 149.32 65.86 1 9.83 1 0.00015 0.1 0.00001
Heating and Other Gasoil 74.55 74.10 1 5.52 3 0.00022 0.6 0.00004
Fuel Oil- Low Sulphur 52.67 77.40 1 4.08 3 0.00016 0.6 0.00003
Other Bituminous Coal 471.73 94.10%) 0.9707%) 43.09 10 0.00472 1.5 0.00071
Brown Coal + Lignite 113457 99.64*) 0.9846%) 111.31 10 0.01135 1.5 0.00170
Coke 203.90 107.00 1 21.82 10 0.00204 1.5 0.00031
Natural Gas 12 401.07  55.43%) 1 687.40 1 0.01240 0.1 0.00124
Wood/Wood Waste 162.16 112.00 1 18.16 30 0.00486 4.0 0.00065
Gaseous Biomass 6 702.66 54.60 1 365.97 1 0.00670 0.1 0.00067
Total year 2019 14 487.80 883.05 0.04260 0.00537
Total year 2018 16 142.75 984.49 0.04812 0.00607
Index 2019/2018 0.90 0.90 0.89 0.88
Total year1990 37 616.46 2988.18 0.21342 0.03226
Index 2019/1990 0.39 0.30 0.20 0.17

) 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 ahown in details in the following outline.

2019
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N.O CcQ 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
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

This subcategory includes all manufacturing processes related to the production of foodstuffs, beverages
and foodstuff preparations. The subcategory also includesdme$umption 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.

In the CzSO Questionnaire (CzSQQPRGhe consumption of the individual kindé fuels in this sector is
reported in the section Industry Sector under the item:

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
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Thefraction of CQ emissions in subsector 1.A.2.e@@ emissions in sector 1.A.2 equalled 10% in201
It contributed 1 % taCQ emissions in the whole Energy sector.

The following figure provides an overview of fuels consumption in thecatdgory in 1.2.e.

4000 ¢ - It is obvious from the graph iRig.3-19 that

3500 | o - - natural gas is the dominant fuel over the
3000 | entire time series with quite balanced
2500 |0 . consumption. The high share of fossil fuels
%2000 ____________________________ at the beginning <_Jf the period reduceq
@500 Lo - continuously and with replacement of fossil
'€ 1000 fuels by solid and gaseous biofuels towards
ot the end of this period. The overall amount

o' 500 .
O ", of fuel consumed decreased until 2008.

B T SR Since 2008 the_re has _beerj an increase in
Moo *roroor Y v fuel consumption, which is covered by
H Liquid fuels m Solid fuels  Biomass © Gaseous fuels increasing consumption of biOfUElS, in
Fig.3-19 Development of C@emissions from fossil fuels combustion rgsponse _tc_) _the dgvelopment of the
source category 1.A.2.e financial crisis ithe period at the end of the
first decade of the 21st century. Since 2014
the consumptionwas stable, twog/ears ago a slight decrease started.

'@qo

Biofuel consumption has a beneficial effect on the productio€@f which is included in the balance of
greenlouse gasedrig.3-19 shows the development d£Q emissions from fossfliels and biomassnly
in sector 1.A.2.e.

3.2.14.2 Methodological issues (CRF 1.A.2.e)

No specific methodological approaches were applied in this subcategory, otherwise see chapter 3.2.6.
3.2.14.3 Uncertainties and time -series consistency (CRF 1.A.2.e)

See chapter 3.2.5.

3.2.14.4 Category-specific QA/QC and verification (CRF 1.A.2.e)

No specific methods for QC in this category were usedtherwise see chapter 3.2.7.4.

3.2.14.5 Category-specific recalculations (CRF 1.A.2.e)

Based ominor changes of activity data in CzSO, 2020, fuel consumptions of Solid fuels (Gas work gas,
Lignite, Coke oven gas) for the year 20d8e corrected. See the differences in tables below.

Tab.3-21 Changes after recalculation in 1.A.2.e f8polid fuels

Fuel consumption 2018 CH emission 2018
Submission 2020 TJ 2 070.99 Submission 2020 kt 0.02071
Submission 2021 TJ 2 070.87| Submission 2021 kt 0.02071
Difference TJ -0.12| Difference kt 0.00000
Submission 2021 % -0.01| Submission 2021 % -0.01
CQ emission 2018 N;Oemission 2018
Submission 2020 kt 200.54| Submission 2020 kt 0.00311
Submission 2021 kt 200.53| Submission 2021 kt 0.00311
Difference kt -0.01| Difference kt 0.00000
Submission 2021 % -0.01| Submission 2021 % -0.01
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3.2.14.6 Category-specific planned improvements (CRF 1.A.2.e)

Currently there are no planned improvements in tbégegory.

3.2.15 Manufacturing industries and construction  z Non-metallic Minerals (1.A.2.1)

3.2.15.1 Category description (CRF 1.A.2.)

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

1.A.2.f, 2019

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 NoO/TJ] [kt]
LPG 99.55 65.86 1 6.6 1 0.00010 0.1 0.00001
Fuel Oil- High Sulphur 158.00 77.40 1 12.2 3 0.00047 0.6 0.00009
Antracit 79.40 98.30 1.0 7.8 10 0.00079 1.5 0.00012
Other Bituminous Coal 4560.85 94.10*) 0.9707*) 416.6 10 0.04561 1.5 0.00684
Brown Coal + Lignite 160.77  99.64*) 0.9846%) 15.8 10 0.00161 1.5 0.00024
Coke 862.53 107.00 1 92.3 10 0.00863 1.5 0.00129
Coal Tars 734.86 80.70 1 59.3 10 0.00735 1.5 0.00110
Brown Coal Briquets 1 079.09 97.50 0.9846%) 103.6 10 0.01079 1.5 0.00162
Coke Oven Gas 79.19 44.40 1 3.5 1 0.00008 0.1 0.00001
Natural Gas 23 866.69  55.43%) 1 13229 1 0.02387 0.1 0.00239
Other fuels- liquid 710.66  79.92%) 1 56.8 30 0.02132 4 0.00284
Other fuels- solid 6481.42  80.37%) 1 520.9 30 0.19444 4 0.02593
Wood/Wood Waste 97.69 112.00 1 10.9 30 0.00293 4 0.00039
Total year 2019 38 873.01 2618.32 0.31799 0.04287
Total year 2018 37 152.38 2 486.20 0.24588 0.03342
Index 2019/2018 1.05 1.05 1.29 1.28
Total year 1990 59 962.36 4 527.12 0.29373 0.04487
Index 2019/1990 0.65 0.58 1.08 0.96

) Country specifidata

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.

2019
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
Fuel Oil- Low 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 CSs 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
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
Otherfuels- liquid ETS CS D D Tier 2 Tier 1 Tier 1
Other fuels- solid ETS 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 efninerals raw materials
and products such as cement, lime, burnt building materials and refractory materials, ceramics, glass etc.
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Category 1.A.2.f was established by dividmgyoriginal category into 2 groups, i.e. in 1.A.2.g are included
remained sources of greenhouse gases from the category "Manufacturing industries and construction."

The category is characterized by high energy intensity, and for it is also typical caiosut@pher 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, respectly an alternative fuels made from waste.

In the CzSO Questionnaire (CzSQQRAhe consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

Non-Metallic Minerals

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

NACE Divisions 23

production [Mt]

23  Manufacture of other normetallic mineral
products

23.1Manufacture of glass andglass
products

23.2Manufacture of refractory products

23.4Manufacture of other porcelain ano
ceramic products

23.5Manufacture of cement, lime andFig.3-20Production of the most important mineral products
plaster

= clinker = cement lime glass

briks porcelain — Total production

The fraction ofCQ emissions in subsector 1.A.2.f@Q emissions in sector.A.2 equalled 286 in 209.
It contributed 3% toCQ emissions in the whole Energy sector.

Between the most important businesse
are included mainly cemergt total of 5
facilities), which are operated in the 4000 1 e oo
northern, central and eastern Bohemi 3000 - o _____ e
and Central Moravia and lime (a total @
3 facilities) in southern and easterr
Bohemia and North Moravia.

B5OOO - - = =

2000 -

1000
O ml_l‘l L L L L L L L L

o 3 3 aQ © o 3 %
of o of S N &S o) N
2N N M S S S SO

CQ emissions [kt]

Total production of the most important
mineral productsis shown in the graph
on Fig.3-20.

m Liquid fuelsm Solid fuelsm Natural Gas» Other fossil fuels Biomass

Fig. 3-21 provides an overview of fuels
consumption andCQ emissions in the
sub-caegory in 1.A.2.f.

Fig.3-21 Development of C@emissions in source category 1.A.2.f

The graph shows the evolution 6Q emissions, that has the same pattern as the fuel consumption. The
high consumption of fossil fuel at the beginning of the period decreased gradually, and it is evident that
the most important fuel irthis sector is natural gas. The high consumption of fossil fuels gradually was
declining and liquid fuels, from 2002 gradually were replaced by alternative fuels (Other fuels). The
increase in fuel consumption between 2005 and 2008, was interrupted bygribis development of the
economy and after some recovery in 262011, followed by another decline. From 2014 was recorded
slight increase and from 2016 slight decre&Skght increase since 2017 can be observed for biomass
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3.2.15.2 Methodological issues (CRF 1A.2.1)

The category of NoiMetallic 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 describeddati®n 3.2.4. The basic source of information is the 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 thexabe server

of the Union of cement and lime manufacturers (www.svcement.cz). The composition and amounts of
these alternative fuels vary significantly from year to year. These materials stated as the alternative fuels
are used in cement plants as reptaments for conventional fossil fuels. For example, it can be: sorted
municipal waste (8t CQ/TJ),rubber granulate from tires (86CQ/TJ), sawdust (112GQ/TJ), spent oils

(74 t CQJITI), rendered fats (37 €Q/TJ), etc. Given that the offeand prce change every year, their
consumption and emission factors using in submissions are not steady. These facts are reflected in IEF.
Alternative fuel consumption is shownTiab.3-22.

Tab.3-22 Consumption of alternative fuels in sector 1.A.2.f

[TJlyear] 2003 2004 2005 2006 2007 2008 2009 2010 2011
Solid fuels 2424 3200 3 517 3398 3726 5037 5537 3224 3885
Liquid fuels 1266 1156 589 1014 240 557 682 708 661

Total 3690 4 356 4106 4412 3 966 5594 6 219 3932 4 546

[TJlyear] 2012 2013 2014 2015 2016 2017 2018 2019
Solid fuels 3 055 1137 3234 3576 2021 5 305 3718 6 481
Liquid fuels 394 1181 18 1017 3035 586 852 711

Total 3 449 2318 3252 4593 5 056 5891 4570 7192

Emission factors for calculatit@® emissions vary according to composition of the individual types of fuel
(solid, liquid fuels). As a solid alternative fuels are used variety of sorted waste, used tires, animal meal,
etc. Among the alternative liquid fuels are included mainly used o#stevpetroleum products, or even
rendered fats. The resulting emission factor corresponds to the relative representation of individual types
of fuels. InTab.3-23is shown an overview of emission factors used for solid and liquid alternative fuels in
different years.

Tab.3-23 CQ emission factors used in the consumption of alternative fuels in sector 1.A.2.f

[t CQ/TI] 2003 2004 2005 2006 2007 2008 2009 2010 2011
Solid fuels 87.55 87.46 88.54 84.54 78.26 75.68 75.68 85.23 85.78
Liquid fuels 75.42 75.80 75.09 76.16 73.00 71.93 64.61 81.21 77.40
[t CQ/TI] 2012 2013 2014 2015 2016 2017 2018 2019
Solid fuels 96.18 92.83 86.03 85.72 97.68 67.27 79.69 80.37
Liquid fuels 77.40 77.82 72.57 79.33 84.26 78.13 81.64 79.92

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 ZWAB {Tab.3-24).

Tab.3-24 Emission factors fo€H and N.O emissions used in the consumption of alternative fuels sector 1.A.2.f

EF [kg/TJ] CH N2O
Solid fuels 30 4
Liquid fuels 30 4

3.2.15.3 Uncertainties and time -series consistency (CRF 1.A.2.1)

See chapter 3.2.5.
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3.2.15.4 Category-specific QA/QC and verification (CRF 1.A.2.f)

mT --------------------------------------- - 18 As abasic indicator for verification of fuel
60 - 16 consumption in the sector of production of pig
[ iron and steel, should be regarded indicators of
the overall production of basic goods such as
cement, lime, clay tiles and roof tiling or glass

-12
40 -k --omm e m = A T T T T LA L 10

=]

30 Fommmmm e e e e A T -

Fuels consumption [PJfyear]
Mineral production [mil. tonfyear]

I 6 and fine ceramics. This a relatively large mass
S -4 flows, which also exhibit high energy demands
, 0 i (Fig.3-21). Comparison of total production and
' ‘ ‘ ' ‘ ‘ total fuel consumption in the sub sector 124
%0 Q)h q'%: @’L @Qx .»Q ,\h ,\"b ) ) )
L A is shown irFig.3-22.
Fuels consumption Minerals production

Fig.3-22 Trends in production of mineral products compared w The basu_: trend flow of prOdUCtlon_ of mineral
the development of fuel consumption in the sector 1.A.2.f products in total corresponds well with the total

fuel consumption. Given #t this is a rough
comparison, it might be that the minor variations are caused by different specific energy intensities of the
individual kinds of mineral products.

Other QA/QC procedures are set out in section 3.2.6.
3.2.15.5 Category-specific recalculations (CRF 1.A.2.1)

Based on changes of activity data net calorific valuem CzSO 2, fuel consumptions of Solid Fuels
Brown coal+Lignitgther bituminous cosind Coke oven gas f@a018 were correctel. See the differences
in tablebelow.

Tab.3-25 Changes after recalculation in 1.A.2.f for Solid Fuels

Fuel consumption 2018 CH emission 2018
Submission 2020 TJ 8118.52| Submission 2020 kt 0.08055
Submission 2021 TJ 8 099.47, Submission 2021 kt 0.08036
Difference TJ -19.06| Difference kt -0.00019
Submission 2021 % -0.24| Submission 2021 % -0.24
CQ emission 2018 N;Oemission 2018
Submission 2020 kt 752.26| Submission 2020 kt 0.01208
Submission 2021 kt 750.40, Submission 2021 kt 0.01205
Difference kt -1.86 Difference kt -0.00003
Submission 2021 % -0.25| Submission 2021 % -0.24

3.2.15.6 Category-specific planned improvements (CRF 1.A.2.f)

Currently there are no planned improvements in this category.

3.2.16 Manufacturing industries and construction  z Other (1.A.2.9)

3.2.16.1 Category description (CRF 1.A.2.9)

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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1.A.2.g, 2019

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TJ] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
LPG 597.29 65.86 1 39.34 1 0.00060 0.1 0.00006
Heating and Other Gasoll 223.65 74.10 1 16.57 3 0.00067 0.6 0.00013
Fuel Qil- Low Sulphur 105.33 77.40 1 8.15 3 0.00032 0.6 0.00006
Fuel Qil- High Sulphur 79.00 77.40 1 6.11 3 0.00024 0.6 0.00005
Anthracite 14.29 98.30 1 1.40 10 0.00014 1.5 0.00002
Other Bitumenous Coal 80.54 94.10*) 0.9707%) 7.36 10 0.00081 1.5 0.00012
Brown Coal + Lignite 541.25 99.64*) 0.9846%) 53.10 10 0.00541 1.5 0.00081
Coke 128.82 107.00 1 13.78 10 0.00129 1.5 0.00019
Brown Coal Briquets 61.63 97.50 0.9846%) 5.92 10 0.00062 1.5 0.00009
Natural Gas 31831.58 55.43%) 1 1764.45 1 0.03183 0.1 0.00318
Wood/Wood Waste 8687.18 112.00 1 972.96 30 0.26062 4 0.03475
Gaseous Biomass 388.20 54.60 1 21.20 1 0.00039 0.1 0.00004
Total year 2019 33 663.37 1916.18 0.30292 0.03952
Total year 2018 34 132.82 1 962.65 0.32286 0.04220
Index 2019/2018 0.99 0.98 0.94 0.94
Total year 1990 232 304.69 19 063.89 1.80697 0.26619
Index 2019/1990 0.14 0.10 0.17 0.15

") 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.

2019
Structure of Fuels Source of Emission factors Method used
Activity data CQo CH N2O CQ CH N2O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and Other Gasoll 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
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 Tierl

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 enrdagganding branch with fuel consumption, such as the
textile and leather industry, wood processing and sedpient production processes, the entire machine
industry, incl. production of means of transport and the construction industry.
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In the CzSOQuestionnaire (CzSO, Z0), the o
consumption of the individual kinds of fuels in thi
sector is reported in the section Industry Sectq 20000 [-pc----r-mrmmmmmommmmmen e
L E

under the item: wasooo W

i Transport Equipment jg woo RN .

1 Machinery S so00 A

1 Mining (excluding fuels) and Quarrying ‘

0

T Wood and Wood Products S & PP L S P

1-|- ConStruCtlon B Liquid fuels Solid fuels Biomass Gaseous fuels

9 Textiles and Leather Fig. 3-23 Development of C@emissions in source categc

N 1.A2.9
1 Nonspecified (Industry)

There are embodied the fuels of economic part
according to NACE Rev. 2 Other: NACE Division8®5L3¢ 16, 21¢ 22, 25¢ 33 and 41 43.

The fraction ofCQ emissions in subsector 1.A.2.fQQ emissionsn sector 1.A.2 equalledl% in 209. It
contributed 2% tdCQ emissions in the whole Energy sector. Overall emissions have exhibited a decrease
since 1990. At the beginning of the period, Solid Fuels were of major importance, but thisniséntly
decreased until 2019Liquid fuels have also constantly decreased in importance since 1990. Natural Gas is
also important fuel in this category.

The graph ifrig.3-23 shows that the beginning of the period was characterised by highly enetigysive

types of industrial processes in this category. Social changes occurring in the Czech Republic in the early
90s resulted in energgaving measures being introduced by negwtivatized 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,
whenthey were replaced by biomass. At the same time, the importance of liquid fuels decreased. All this
was reflected very significantly by a decline in @@ emissiongand other greenhouse gases). This is the
category with the largest relative decreased@® emissions from 1990 to 2019 @0decrease).

3.2.16.2 Methodological issues (CRF 1.A.2.9)

Sector specific methodological approaches were not used, the general approaches are given in chapter
3.2.4.

3.2.16.3 Uncertainties and time -series consistency (CRF 1.A.2.9)
See chafer 3.2.5.

3.2.16.4 Category-specific QA/QC and verification (CRF 1.A.2.9)
See chapter 3.2.6.

3.2.16.5 Category-specific recalculations (CRF 1.A.2.9)

Based on the changes in activity data from CzSg0,2@calculatiorior Solid Fuels for the year 20%&s
done The changesere made for these specific Solid Fuels: Brown coal+Lj@tier bituminous coand
Coke oven gadhe tableTab.3-26 presents the total consumptioaf Solid Fuelfor the year 2018.
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Tab.3-26 Changes after recalcut@mn in 1.A.2.g for Solid Fuels.

Fuel consumption 2018 CH emission 2018
Submission 2020 TJ 1035.59 Submission 2020 kt 0.01036
Submission 2021 TJ 1025.99 Submission 2021 kt 0.01026
Difference TJ -9.59 | Difference kt -0.00010
Submission 2021 % -0.94 | Submission 2021 % -0.94
CQ emission 2018 N2O emission 2018
Submission 2020 kt 102.35| Submission 2020 kt 0.00155
Submissior2021 kt 101.23| Submission 2021 kt 0.00154
Difference kt -1.12 | Difference kt -0.00001
Submission 2021 % -1.11| Submission 2021 % -0.94

3.2.16.6 Category-specific planned improvements (CRF 1.A.2.9)

Currently there are no planned improvements in this category.

3.2.17 Transport (1.A.3)

The type of transport modes and vehicle categories, for the purposes of calculations of greenhouse gases
emissions, are differed accorditmga certain vehicle types. A particular category consists of the transport
mode, the fuel used anthe type of emission standard the particular vehicle must meet (in the road
transport). The categories of vehicles are not as detailed forrnad transport.

For road transport are the activity data (AD) calculated with help of combining Czech CaiyREGR)

and Database of Technical Control stations (TCS). The result is average traffic performance for each
category per year in vehicle kilomeg. These data enter to COPERT 5 calcul@tiogram (see chapter
3.2.17.3).

The data required for calculations in other categories (aviation, railway, navigation) are primarily fuel
consumption statistics which are provided by the Ministry of Transport ofQhech Republic (transport
yearbooks), the Czech Hydrometeorological Institute (research), the Czech Air Navigation Services
(yearbooks) and the Czech Statistical Office (CZSO).

The categories of mobile sources are following:

Domestic Aviation (CRF 1.A.3.a)

1 airplanes fudkd by aviation gasoline
9 airplanes fudkd by jet kerosene

Road Transportation (CRF 1.A.3.b)

1 motorcycles conventional, EURQ@ EURO § gasoline

1 passenger cars (PCs) conventional, EURBURO @ gasoline, diesel, LPG Bifuel, CNG bifetrol
Hybrid

1 light duty vehicles (LDVs) conventional, EURE®&WRO @ gasoline, diesel

1 heavy duty diesel vehicles conventional (HDVs), EURKDJRO \{ gasoline, diesel

9 buses conventional, EURQEURO \{ diesel, CNG

Railways (CRF 1.A.3.c)
i diesel ad steam locomotives

Domestic Navigation (CRF 1.A.3.d)
9 ships with diesel engines
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3.2.17.1 Methodological issues

The methodology for road transport in the Czech Republic is from 2018 based on COPERT 5 methodology
(see 3.2.17.3. Other sectors operate with
emission fators in [g.kd] of fuel not in [g.TY of
energy because the countgpecific measured
250000 1 data of every greenhouse gas in theternal
database are inthe weight units. The ADs
calculated for the CRF Reporter in TJ are affected
1500001 by CS calorific value (whichvariable in different
years) of a particular fuel. The fuel consumption
entering to the CRF Reporter must be converted
50000 1 from weight to energy units (using the calorific
N —— value). Spthe time series of IEF depends partially
on the trend of calorific valleand mostly on EF
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submission year. All calorific values used for
calculations in the transport sector are presented
Fig.3-24 Annual fuel consumption by all modes of transport within the Chapter 3 (Energy).

In the table elow are displayed activity data by all modes of transport, and its graphical comparison is
shownin Fig.3-24.

Tab.3-27 Fuel consumption by all modes of transport

2000 44 8278 79781 74321 2849 97 2590 4440 NO 213
2001 88 8838 81633 82492 2895 97 1924 4066 NO 335
2002 131 7688 82485 89451 2941 243 2701 3942 NO 168
2003 131 10295 90085 105860 2986 243 2590 3857 NO 168
2004 131 13193 89774 116054 3124 146 1332 3810 NO 251
2005 88 13661 88092 134997 3216 146 111 3848 14 209
2006 88 14157 87192 144128 3308 146 757 4107 15 257
2007 88 14850 90917 152066 3538 195 1258 4061 13 214
2008 88 15731 87544 152636 3676 244 4600 4501 14 171
2009 88 14375 85329 148038 3400 293 8149 4083 14 215
2010 88 13475 77466 142060 3538 343 9677 3959 15 172
2011 44 13315 74442 142632 3584 392 12560 3869 15 129
2012 88 12454 69323 144171 3951 489 11519 3737 15 215
2013 88 12018 65116 146333 4089 736 11595 3652 16 86
2014 88 12336 64443 153488 4503 1033 13254 3697 43 129
2015 131 12544 64943 163142 4503 1528 12405 3607 43 129
2016 131 13381 66900 170199 4549 2081 12599 3651 41 172
2017 131 15147 65853 177543 4411 2328 13130 3737 41 172
2018 131 17441 65871 180195 4227 2626 12914 3694 27 129
2019 131 17830 65525 182472 4043 3121 14213 3522 13 215
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3.2.17.2 Aviation (CRF 1.A.3.a, 1.D.1.a)

Burning processes in air transport are very different from those in land and water transport. This is caused
by its operation in a wider range of atmospheric conditi@mamely by substantial changes in atmospheric
pressure, air temperature, and humidity). These variables are changing vertically with an altitude and
horizontally with air masses. The categories 1.A.3.a (emissions of domestic civil aviation) and 1.D.1.a
(international civil aviation) are reported with respect to distinctive flight phases: the LTO (Landing/Take
off: 0-3,000 feet) and the Cruise (above 3,000 feet). Emissions from military aircraft are not included in this
category but are reported under 1.ABMilitary: Mobile Combustion.

3.2.17.2.1 Methodological issues

The estimate of aircraft emissions has been carried out on the basis of overall fuel consumption in aviation.

It is very important to separate domestic and international flights. CZSO providesofusmimption for
GKSaS g2 OFGSTI2NASE aSLINFiGSteod ¢KSaS INB GKS y
makes its own estimate of fuel used in the Czech Republic by domestic Aviation. Emissions estimates are
made on basis of overall fuel ceumption by domestic flights. The source of activity data is Transport
yearbook published every year by the Ministry of transport. A process of estimating emission is based on
fuel consumption of aviation gasoline and jet kerosene obtained from the Crai$ti€al Office (CZSO).

This fuel consumption is:

1 In the case of aviation gasoline methodology considers that all aviation gasoline is used by
domestic flights

1 Inthe case of jet kerosene methodology divides jet kerosene consumption between domestic and
international flights using the ratio between transport performance in domestic and international
aviation calculated obasis of data from Transport yearbook published every year by the Ministry
of transport

The important step is to define a ratio betweéuel consumption during LTO and Cruise phases of flights
(seeTab.3-28). Emissionare estimated by multiplying the consumption of jet kerosene and aviation
gasoline by the ratio of consumption of a flight phase and by emission factors (EF).

Tab.3-28 Ratio of fuel usage between LTO and Cruise flight mode

LTO 0.15
Jet Kerosene

CRUISE 0.85

LTO 0.1
Aviation gasoline

CRUISE 0.9

Activity data
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Activity data are gained from CZSO and are divided between LTO and Cruise flight mode accordiing to a
which is statedn the Tab.3-28. The total consumptioof jet kerosene in the Czech Republic is divided
into five categories (Civil Aviation, International Aviation, Army, Industry and Commercial and Public

450
400
350
300
§250
200
150
100
50

0

O 9 N ™M T W ON®ODO A NMT W ONOOD

S 00 0O OO0 000 O dddodododdddd

© 000 0000000000000 o o O

LSV SV S VA VA VA VAN VAN VA VAN SV SV SV SR SV VA VA SV SR VAR Y
LTO m CRUISE

Fig.3-25 Annual jet kerosene consumption in aviation

Tab.3-29 Jet kerosene consumption according to flight mode

Services). The fkerosene consumption, as well
as relevant emissions from categories Army,
Industry, Commercial and Public Services, is not
reported in CRF tables in Transport sector 1A3,
but in sectors 1A5b, 1A2f and 1A4a respectively.
Other two categories (Civil Aviati and
International Aviation) are divided on the basis of
expert judgment in the whole time period when
main criteria are the combination of transport
performance of air passengers transport (only
a small amount of domestic lines among Czech
main airportd and transport performance of air
freight transport (MoT, 209). Tab.3-29 displays

jet kerosene consumption according to flight
mode.

Jet kerosene Domestic International Domestic International
consumption Flights Flights LTO  Flights Cruise Flights Cruise
LTO

2000 0.08 28.72 0.43 162.77
2001 0.08 30.67 0.47 173.78
2002 0.07 26.48 0.38 150.08
2003 0.08 35.62 0.47 201.84
2004 0.12 45.78 0.69 259.40
2005 0.13 47.57 0.73 269.56
2006 0.16 48.74 0.90 276.20
2007 0.16 51.14 0.90 289.80
2008 0.11 54.19 0.60 307.09
2009 0.16 49.49 0.88 280.47
2010 0.12 46.38 0.70 262.80
2011 0.07 45.97 0.42 260.52
2012 0.06 42.84 0.34 242.77
2013 0.07 41.33 0.38 234.21
2014 0.04 42.43 0.24 240.44
2015 0.05 43.00 0.29 243.66
2016 0.04 45.90 0.22 260.10
2017 0.03 52.02 0.18 294.77
2018 0.04 59.96 0.21 339.79
2019 0.04 61.31 0.22 347.43

Emission factors

The emission factors f@Q, N.OandCH are Tier 1, based on calorific value of fuel (actualized every year
by Czech Oil Questionnaire for EEA) and EF (kg/TJ, stated in IPQCT 2GWBC 2006) for aviation)
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Tab.3-30 Emission factors o€Q, N>O and CH from aviation in current year in [g.ké] of fuel

[9-kg’] [9-kg’] [9.-kg]
Civil Aviation-LTO AviationGasoline 3065 0.09 0.02
Civil Aviation- Cruise Aviation Gasoline 3065 0.09 0.02
Civil Aviation-LTO Kerosene 3096 0.09 0.02
Civil Aviation- Cruise Kerosene 3096 0.09 0.02

Emissions

CQ emissions from air domestic transport make a very small contribution to overall emissions from

aviation (about 1%) as it is limited mainly to flights between the three largest cities in the Czech Republic,

Prague, Brno and Ostrava. Similar to road tramsgod consumption of aircraft fuel, this is not monitored

centrally by the Czech Statistical Office.

— | Aircraft are fuded mainly by jet

1200 - " | kerosene while the consumption of

1000 I — ~ | aviation gasoline andCQ emissions
80 +——— - - - - - - — — - - - — — — | from aviation gasoline are limited to

R pustams 1 1 1111 Ez1E:RE1N ~ | small aircafts used in agriculture and

= in sports and recreational activities.

1400
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O r R B EEBEEEEEREEEREE The total consumption by an army and

domestic transport (estimated on the
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SRR IIJIIIIKILIIRKKR]RIR basis of a number of flights, distances
GHG- emission international aviation ® GHG emissions - domestic aviation between destinations and SpECiﬁC
consumption of fuels per the unit
Fig.3-26 Emissions of CON,O and Chlfrom aviation distance in the LTO regime and the

Cruise itself) was subtracted from the
total kerosene consumption. The remaining kerosene consumption is related to an international air
transport. Fig.3-26 shows emissions of GHG from aviation in the Czech Republic.

3.2.17.2.2 Uncertainties and time -series consistency

Uncertainty in civil aviation was calculated according to EMEP/EEA air pollutant emission inventory
guidebook 2016. Thuncertainty given here has been evaluated for all of time series (¢ 2819) and

both flight stages. Combined uncertainties of national emissions within aviation for particular pollutants
are given ifrab.3-31.

Tab.3-31Uncertainty data for aviation from uncertainty analysis

1A3aii Civil AviatiorAviation Gasoline CQ 138.1 9.2 4.0 3.9 5.6
1A3aii Civil AviationJet Kerosene CQ 14 0.8 4.0 3.2 5.1
1D1a International AviatiorJet Kerosene CQ 523.7 1265.5 4.0 3.2 5.1
1A3aii Civil AviatiorAviation Gasoline CH 0.00099 0.00007 4.0 78.5000 78.6591
1A3aii Civil AviationJet Kerosene CH 0.00001 0.00001 4.0 78.5000 78.6018
1D1a International AviatiorJet Kerosene CH 0.0037 0.0088 4.0 78.5 78.6
1A3aii Civil AviatiorAviation Gasoline N.O 0.00395 0.00026 4.0 110.0 110.1
1A3aii Civil AviationJet Kerosene N.O 0.00004 0.00002 4.0 110.0 110.1
1D1a International AviatiorJet Kerosene N2O 0.01478 0.03580 4.0 110.0 110.1
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3.2.17.3 Road Transportation (CRF 1.A.3.b)

This category covers all GHG emissions from motor road traffic in the Czech Republic. It includes all private
as well as public transport except agricultural and forestry transports and military transports which are
reported in separate categoriegstimations are made for these vehicle categories: passenger cars (PCs),
light duty vehicles (LDVs), heavy duty vehicles (HDVs), buses and motorcycles. For calculation purposes,
the vehicle categories were broken down by a type of fuel and EURO norms.

3.2.17.3.1 Methodological issues

The appropriate distribution is necessary for assigning of a relevant emission factor. Sector 1A3b Road
Transportation is split into four subsectors:

1.A.3.bi Passenger Cars

1.A.3.bii Light Duty Vehicles

1.A.3.b iii Heavy Duty Vehies and Buses
1.A.3.b iv Mopeds and Motorcycles

=A =4 =4 =4

Methodology for the calculation of emissions from road transport has been improved in 2018. COPERT 5
has been introduced for this purpose. Alsational ratios of H:C and O:C has been calculated on basis of
f1L 02N 02NB FylfeaAra 02SNYyeI Hamy O OCOtKHBea Sforkh® | Yy IS a
andCH to Tier 3. The basis for emission calculations in COPERT 5 are numbers of vehicles, average annual
mileage and average total mileage for COPERT categories. Other important variables are:

1 CS meteorological information

1 EU average information about driver Hevicur (trip length, trip duration, average speed on

different roads etc.)

1 Technical parameters of vehicles (technologies for emissions reduction, A/C in vehicles, tank size,
ydzYo SNJ 2F | Ef $&a X0
Fuel quality and composition of fuel
Calorific value of fueldrom CZSO)
H:C and O:C ratios
Share of fossil fraction in biodiesel
ETBE content in biogasoline

= =4 =4 =8 =9

Emissiondrom lubricantsfrom road transport are calculated according COPERT methodtogy his
means that emissions from lubricants combusted in fstiwke engines are calculated separately, but
reported under 1.a.3.biv where ares2rokes engines in operation in CZ. In &Ir@ke emissions from
lubricants are onlyround 1,5t CQ , which is for the CzedRepublic under the threshold of significance

This is an only brief summary. Full description of COPERT 5 program is possible to find here:
https://www.emisia.com/utilities/copert/documentation/ Full methodology of application CAPES in
/| %% A4 RSAONAOGSR Ay tStA{ltysE .NAROK Hamt YR tStA{H

Activity data

AD for COPERT program are gained from two large datab&zexh Car Registry (CCR) and database of
Technical Control stations (TCS). CCR contains information abouérsiania technical details of vehicles
registered in particular categories in CZ. TCS define annually traffic performance for a particular car. By
combining these two databases is possible to obtain numbers of vehicles, average annual mileage and
average toal mileage for all COPERT categories which are relevant in CZ. Results are in full accuracy four
years before actual reported year. Reason is that new cars in CZ have to undertake technical control after
four years after signing in CCR. To have precieeage annual mileage and emissions estimates is
necessary to recalculate results 4 years backward repeatedly. This calculation procedure for average
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annual mileage in Czech conditions was developed by Brich in 2014 and improved in 2019. Methodology
was cetified by Czech MoT. COPERT uses these AD to calculate fuel consumption in all categories. Fuel
consumption in categories is normalized with the help of total fuel consumption provided by CZSO for
national level.

Fig.3-27 shows trends of fuel consumption after 2000. General rising trend of fuel consumption by PCs
and LDVs is in line with general trend in whole Europe. There is an obvious influence of ecaoisgnic c
between 2008 and 2013 to fossil fuels
800000 consumption Tab.3-32). From 2014 there is
a significant increase of fuel consumption of

250000 main fossil fuelsln 2017 almost 10 % lower

200000 prices of diesel and gasoline influenced
increase of fossil fuels consumption. The
:150000 consumption of gasoline fluctuated around

90 000 TJ from 2002 to 2009, but it has

100000 started to decline significantly since 2010. It

50000 even reached a Vae ofalmost64 000 TJ in
2014. This decline is caused especially by the
0 downward trend in an average fuel
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SSSE8S88E8S8CS8888888¢8R8.E consumption of modern passenger cars. In
Passenger Camm Heavy Duty Trucks Light Commercial Vehiclem Busesm L-Category 2013 the gaSOIine Consumption decreased to

65 116 TJ. Since then galine fuel
Fig.3-27 Trend of fuel consumption according fossil fuels by PCs ~ consumption is fluctuatingroundthis value

(2019 ¢ 65525TJ). Fuel consumption of diesel
growing steadily after 2000. Steep increase has begun after 2013 and was connected to economic growth
and growing popularity of diesel PCs. In 2@iesel consumption reached2472TJ. Trad of increase is
less intense compared to previous years.

008

N

Till 2008, there was not almost used bioethanol in the Czech Republic, and biodiesel only in a small share.
Since 2008 the consumption of gasoline has also included the consumption of bioethiicbl yas been

added to all gasoline in the amount of 2 % since January 1, 2008. The share of bioethanol as a renewable
resource in gasoline reached a value 4.1 % in 2010 and the share of fatty acid methyl esters (FAME) as a
renewable resource in diesel odached a value 6 % in 2010 and both values will remain unchanged in the
coming years. Share of biofuels in fossil fuels is increasing too (6.8 % in 2010 and 8.5 % in 2015). These
facts (the reduction in a consumption and an increasing share etdrmporents) have a faurable

impact onCQ emissions.After 2015 can see an increase in consumption of biodiesel2015were
implemented the decrease of taxes for blends with a high percentage of biodiesel, but customers slowly
accepted this change. Bioethanol shows no specific-teng trend. After 2016 the consumption of
bioethanol has been increasing

Tab.3-32 Fuel consumption within road transport in the Czech Republic

2000 79 781 74 321 2849 97 2590 0
2001 81 633 82 492 2895 97 1924 0
2002 82 485 89 451 2941 243 2701 0
2003 90 085 105 860 2986 243 2590 0
2004 89 774 116 054 3124 146 1332 0
2005 88 092 134 997 3216 146 111 0
2006 87 192 144 128 3308 146 703 54
2007 90 917 152 066 3538 195 1258 0
2008 87 544 152 636 3676 244 3 145 1458
2009 85 329 148 038 3400 293 5698 2457
2010 77 466 142 060 3538 343 7252 2430
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2011 74442 142632 3584 392 10 027 2538
2012 69323 144171 3951 489 9176 2 349
2013 65116 146333 4089 736 9 361 2241
2014 64443 153488 4503 1033 10 508 2754
2015 64943 163142 4503 1528 9768 2646
2016 66900 170199 4549 2081 10 582 2025
2017 65853 177543 4411 2328 10 656 2 484
2018 65871 180195 4227 2626 10 360 2565
2019 65525 182472 4043 3121 11174 3051

CNG buses amgsed in the Czech Republic from 1994 and using CNG PCs has started after the year 2000.
The steep increase of the CNG consumption from 2012 is caused by subsidies from public resources in
order to encourage the use of CNG buses especially. Another sigbsiglie determined for CNG LDVs and
which PCs has been used by local authoritiesis means stead increase of CNG consumption.
Consumption of LPG continuously grows until 20¥féer 2016there is slight decrease most likely caused

by low prices of dieseind gasoline.

Emission factors

Emission factors are COPERT based. COPERT methodology is in line with IPCC 2006 GI. (IPCC 2006) a
EMEP/EEA Guidebook Z01EFs fo€Q are on Tier 2 level ang,O, CH on Tier 3 level. Generally, EFs for

all GHG are compoddrom Hot EFs, Cold EFs and they are additionally dependent on vehicle category and
driving mode (share of urban, rural, highway driving).

Tab.3-33Implied EFs fo€Q in road transport

vt tTJ T T vt
2010 70.48 73.36 65.76 56.19 72.03
2011  70.33 73.54 65.76 56.25 72.28
2012 70.33 73.55 65.76 56.37 72.27
2013 70.32 73.55 65.76 56.16 72.33
2014 70.14 73.52 65.76 56.06 72.25
2015 70.06 73.56 65.76 5592 72.22
2016  70.53 73.55 65.76 55.65 72.50
2017  70.52 73.54 65.76 55.65 72.35
2018 70.49 73.53 65.76 55.65 72.30
2019 70.52 73.54 65.76 55.65 72.21

EFLCQ counts with using A/C, SCR and lubricant consumption. Implied EFs are additionally dependent on
calorific value of fuel (kg/TJ)actualized every year form Czech Qil Questionnaire for EEA, and country
ALISOATAO 1 Y/ |y R) mthéTabidTaske andwnmpli&NEFseaBQ aften year 2010.

Tab.3-34Implied EFs foCH, in road transport

kg/TJ kg/TJ kg/TJ kg/TJ  kg/TJ

2010 16.47 1.72 10.94 44.40 8.26
2011 15.84 1.45 10.75 44.05 6.59
2012 14.77 1.28 10.54 42.32 6.12
2013 13.60 1.05 10.48 41.17 5.29
2014 1293 0.98 10.09 38.10 531
2015 11.89 0.82 9.99 39.03 491
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2016 11.42
2017 10.89
2018 10.44
2019 9.65

0.70
0.71
0.59
0.47

10.00
9.92
9.81
9.60

37.14  3.68
3530 4.03
3748 3.93
36.01 3.81

In the Tab.3-34 and Tab.3-35 are shown implied EFs &H andN,O for road transport after year 2010.

Tab.3-35Implied EFs foNOin road transport

kg/TJ
2010 1.65
2011  1.57
2012  1.46
2013  1.40
2014  1.38
2015  1.27
2016  1.22
2017  1.15
2018  1.11
2019  0.96

CQ emissions

kg/TJ
2.21
2.30
2.37
2.44
2.44
2.40
2.45
2.43
2.48
2.51

kg/TJ
2.39
2.27
2.11
2.01
1.88
1.84
1.79
1.72
1.66
1.54
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Fig.3-28 Emissions of C{rom road transport according subsectors
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Fig.3-29 Emissions of C£&rom road transport according subsectors

kg/Td  kg/TJ
239 136
227 134
211 125
201 121
188  1.12
184 111
179  1.01
172  0.94
166  1.04
154  1.00

Carbon dioxide emissions were calculated
on the basis of the total consumptionaf
COPERT vehicle categories which are
relevant in CZ. COPERT separately
calculate emissions from hot engines, cold
engines, emissions originate from A/C and
SCR usage (diesel cars) and emissions
caused by lubricant consumption during
burning processes.

A gradually increasing share of transport
in total CQ emissions in the Czech
Republic became evident during the®0
and this trend contiued until 2007.
Individual road and freight transport make
the greatest contribution to energy
consumption in road transport (se€ig.
3-28). It is obwus, according to the
methodology of calculatiof©£Q emissions
described above, that trend IinCQ
emissions copies trend in fuel consumption
(seeFig.3-29).In 2008, for the first time, in
emissions of carbon dioxide from road
transport, is recorded a decrease, which
has started a downward trend continuing
until 2014 (Jedlicka et al, 2014). From 2014
till 2018 emissions from road transport
grew over 18 000 kbf CQ. The carbon
dioxide emissions trend is primarily a result
of the changes in the traffic performance by

gasoline and diesel cargiccording to theFig.3-29 the emissions o£Q from road transportation are
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following the trend of an energy consumption. There are no disproportions. Small fluctuation can be
caused byact, that EFsre calculated on the basis of a slightly variable calorific valaepafticular fuel.
These values are every year given (by CZSO0). Other factor SCleamissions are dependent on the ratio
between energy consumption of a particular type of fuel.

CH, emissions

The Czech Republic has been very successful in stabilizing and decreasing methane emissions derived from
road transportrelated greenhouse gas emissions. TrendsCid emission production accding to
subcategories arehown inFig.3-30. The annual trends these emissions are constantly decreasing and
are very similar to other hydrocarbomesnissions, which are limited in accordance with EURO regulations.
New vehicles must fulfil substantially higher
3.0 EURO standards for hydrocarbons than

. r— older vehicles (currently the EUR®
' standard for passenger cars and EURO
20 B for heavy duty vehicles andubes). The
15 i greatest problems are associated with a
< slow renewal of the freight transport fleet.
R C R R R EEEEBEEBEEEREGE B There has been a slight decrease in the
0s | number of older trucks in this country and
these older vehicles are frequently used in
0.0 - the construction and food indug#s. The

225883885833 0323335383 . . o
S5 5c5656565555500555555080° poter_ltlal problemerHemlss_lons could b_e
mPCs mLDVs = HDVs +Buses ' Motorcycles growing share of CNG vehicles (especially

busses from 2012). CNG is composed of
Fig.3-30 Emissions of CHrom road transport according subsectors  gpprox. from 98 % dEH. On the other CNG
is beneficial for other GHG and pollutants.

300000 - - -~ e 30 Fig. 3-31 shows the opposite trend in
T emission prduction of CH and energy
250000 - ---= ==t m e - 25 consumption in road transportation. The

continuous decrease started in 1996 when
the EURO 2 (ll) standard was
implemented. The decrease in the
following years was intensified by
toughening the THC limits in 2005 by the
EURO 4 statard. Another cause of the
downward trend is an increasing ratio of
diesel passenger cars within the car fleet
over the past few years, which produce
H4 emissions less CH. In 2018 and2019 increase of
energy consumption continuegnot so
Fig.3-31 Comparison of energy consumption and g¢issions from roa intensively compared to the lat years)
transport but CH emissions, thanks to car fleet
renewal still decreasing under 1 kt of
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7 Trends iN;O emissions production according to
subsectors are showim Fig.3-32. Nitrous oxide
emissions had been decreased from 2008 similar
to carbon dioxide emgons as a consequence 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 nolN,O emissions Howeve,
this effect is suppressed in new vehicles as
a consequence of a lower fuel consumption.
Between 2008 and 2@ithe N.O emissions were
Fig. 3-32 Emissions of BD from road transport accordir decr_easmg)ecause of economic crisis and lower
subsectors traffic performance From 2014N,O emissions
has been increasing. This fact is caused by a
higher consumption of a diesel oil which is influencegtmgress in the national economy and by increase
in a transportation of goods and materidah 201 increase of fuel consumption continuésit not so
intensively as in the last yeafd,O emissions reachedimost 0.6kt in 201. This increase is mitigated by
modernization of car fleet in the Czech Republic.
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Road transport was identified as a key source of
the N,O emissions over the past 5 years as the

T | share of vehicles with high>O emissions has
g 200000 / __________________________ = been increasing in this period. Consequently,
§ L osz N2O emissions from mobile sources represent
g 8| higher contribution tharCH emissions. IO
§ %% emissions from mobile sources, the most
e 02| important source seems to be passenger
e o1 automobile transport, especially gasoline
fuelled passenger cars witbatalysts.Fig.3-33
0 0.0

shows a similar trend itN.O emissions from
road transport compared to the energy
consumption trend. Between years 2006 and
2010 there was more sigighnt decrease in
Fig. 3-33 Comparison of energy consumption and® emission: trend on N,O emissions compared to fuel
from road transport consumption. This effect could be connected
introducing more advanced emission control technologies.
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3.2.17.3.2 Uncertainties and time -series consistency

Uncertainty in road transport was calculated accordingeEMEP/EEA air pollutant emission inventory
guidebook 2016. The uncertainty given here has been evaluated for all of time 9&88s;(2019) and
reported categories. Combined uncertainties of national emissions within road transport for particular
pollutants are given ifab.3-36.

Tab.3-36 Uncertainty data for road transport from uncertainty analysis

1A3bi PGGasoline Cca 3351.4 4410.3 3.0 4.0 5.0
1A3bi P@iesel Oil CQo 938.0 6801.8 3.0 15 3.3
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1A3bi PALPG CcQ 0.0 265.9 3.0 3.2 4.4
1A3bi PGGaseous Fuels Cca 0.0 100.8 3.0 3.2 4.4
1A3bi P@Biomass CcCQo 0.0 612.8 3.0 2.5 3.9
1A3bi LDWGasoline CcQ 83.9 166.6 3.0 4.0 5.0
1A3bi LDWDiesel Oil CQo 896.8 2319.7 3.0 1.5 3.3
1A3bi LDWBiomass CcCQo 0.0 149.1 3.0 1.8 3.5
1A3biii HDWDiesel Oil CcQ 4819.8 4298.1 3.0 15 3.3
1A3biii HDVGaseous Fuels Cca 0.0 72.9 3.0 3.2 4.4
1A3biii HDVBiomass CcQ 0.0 262.5 3.0 15 3.3
1A3biv MotorcyclesGasoline  CQ 154.9 44.2 3.0 4.0 5.0
1A3bivMotorcyclesBiomass CQ 0.0 2.0 3.0 4.0 5.0
1A3bi PGGasoline CH 1.919 0.582 3.0 157.0 157.0
1A3bi P@iesel Oil CH 0.075 0.025 3.0 101.3 101.3
1A3bi PELPG CH 0.000 0.039 3.0 809.8 809.8
1A3bi PG@Gaseous Fuels CH 0.000 0.042 3.0 809.8 809.8
1A3biPCGBiomass CH 0.000 0.046 3.0 123.0 123.0
1A3bi LDMGasoline CH 0.030 0.013 3.0 157.0 157.0
1A3bi LDWDiesel Oil CH 0.050 0.006 3.0 101.3 101.3
1A3bi LDWBiomass CH 0.000 0.001 3.0 107.4 107.5
1A3biii HDVDiesel Oil CH 0.582 0.054 3.0 101.3 101.3
1A3biii HDVGaseous Fuels CH 0.000 0.071 3.0 809.8 809.8
1A3biii HDVBiomass CH 0.000 0.004 3.0 101.3 101.3
1A3biv MotorcyclesGasoline  CH 0.327 0.037 3.0 152.1 152.2
1A3biv MotorcyclesBiomass  CH 0.000 0.003 3.0 152.1 152.2
1A3bi PGGasoline N.O 0.12664 0.06032 3.0 133.8 133.8
1A3bi P@iesel Oil N.O 0.00053  0.25373 3.0 137.2 137.2
1A3bi PELPG N20O 0.00000  0.00623 3.0 1266.7 1266.7
1A3bi PGGaseous Fuels N.O 0.00000 0.00080 3.0 1266.7 1266.7
1A3bi P@Biomass N2O 0.00000  0.02262 3.0 135.8 135.9
1A3bi LDMGasoline N.O 0.00198  0.00206 3.0 133.8 133.8
1A3bi LDWDiesel Oil N.O 0.00010 0.06267 3.0 137.2 137.2
1A3bi LDMWBiomass N2O 0.00000  0.00461 3.0 136.8 136.8
1A3biii HDWDieselOil N.O 0.20283  0.14119 3.0 137.2 137.2
1A3biii HDVYGaseoud-uels N.O 0.00000 0.00231 3.0 1266.7 1266.7
1A3biii HDVBiomass N2O 0.00000  0.01004 3.0 97.9 97.9
1A3biv MotorcyclesGasoline  NO 0.00324  0.00081 3.0 156.9 156.9
1A3biv MotorcyclesBiomass ~ N,O 0.00000  0.00006 3.0 156.9 156.9

3.2.17.4 Railways (CRF 1.A.3.c)

3.2.17.4.1 Methodological issues

The Czech railway sector is undergoing a@mm modernization process. The aim is to make electricity
the main energy source for rail transports. Use of electricity, instead of diesel fuel, to power locomotives
has been continuallincreasing and electricity now provides 86 % of all railway traffic volumes. Energy
consumption share of locomotives powered by electricity is 54 %. Railways power stations for generation
of traction current are allocated to the stationary component of thnergy sector (1.A.1.a) and are not
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included in the further text. In energy inputs used by trains, diesel fuel is the only energy source that plays
a significant role apart from electric power.

Activity data

Regular railway operation uses only diesel@dal is used solely 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 exception is the period 2@MB008. After this, the increaseagiped at approx. 85 kt

per year because of the economic crisis and replacement of diesetred locomotives by electric ones.

In 2018 was diesel consumptioné&t which is slightly less than previous ye@oal started to be used at
Czech railways again 2005 (bituminous coal) for purposes of historical rides. From 2014 has been used
lignite too. Total coal consumptiotecreased td).5kt in 201. The reason is no consumption of lignite

from 2018.

Tab.3-37 Fuel consumption by railways

2000 104.0 2010 92.0 2000 0.0 2010 1.0
2001 97.0 2011  90.0 2001 0.0 2011 1.0
2002 94.0 2012 87.0 2002 0.0 2012 1.0
2003 92.0 2013 85.0 2003 0.0 2013 1.0
2004 91.0 2014 86.0 2004 0.0 2014 2.0
2005 92.0 2015 84.0 2005 1.0 2015 2.0
2006 96.0 2016  85.0 2006 1.0 2016 2.0
2007 95.0 2017  87.0 2007 1.0 2017 2.0
2008 105.0 2018 86.0 2008 1.0 2018 1.0
2009 95.0 2019 82.0 2009 1.0 2019 0.5

Emission factors

The emission factors for diesel oil and coal@a}, N.O and CH, are Tier 1 based on calorific value of fuel
(actualized every year by Czech Oil Questionnaire for EEA) and Ef fgf€d in IPCC 2006 Gl. (IPCC
2006) for railwayseeTab.3-38.

Tab.3-38 Emission factors o€Q, NO and CH, from railways in current year in [g.kd] of fuel

[9-kg'] [9-kg] [9-kg']
Railways Diesel Oil 3183 1.2 0.2
Railways Coal 2553 0.04 0.05

Emissions
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Emissions from railways are strongly dependent on éeglsumption. Emissions of GHG are given in the

Fig.3-34. Sharpest decrease in emissions took plaat 1994. This is connected with decrease of freight

transport, because of significantly lowest coal mining intensity compared to period b&8#@. Next
factor is electrification of core network and

400 modernization of rolling stock during these
350 4 years. Inthe following years GHG emissions are
300 1 = e e — = balanced slightly increasing between 2004 and

2008 in relation to economic growth. After 2008
decrease of emissions was recorded in relation

kt

woo 10 B B BN B N MR B R BN B BB to economic crisis. After 2013 emissions of GHG
50 4 from railways are oscillatg around 270 kt,
0 | depending on  transport  performance on
8g8828s8s88nzLane . :
8888888888523 8888058233 railways in the current year. From 2005 there are
Emissions from diesel ® Emissions from coal some minor emissions from burning CoaL Wh|Ch

has been started to use for historical rides. In
Fig.3-34 Trend in emissions of GOCH and NO from railways 2019 was emissions of GHG from dieselasill
kt and fran coall.3kt.

3.2.17.4.2 Uncertainties and time -series consistency

Uncertainties for railways were calculated according to the EMEP/EEA air pollutant emission inventory
guidebook 2016. The uncertainties given here have been evaluated for all of time $866g 2019) and

for all reported categories. Combined uncertainties of national emissions within railways for particular
pollutants are givelin Tab.3-39.

Tab.3-39 Uncertainty data for railways from uncertaintgnalysis

kt kt % % %
1A3c RailwayDiesel Oil CcQ 768.1 261.0 5.0 1.5 5.2
1A3c Railway<Coal CQa 0.0 1.3 5.0 14.2 15.0
1A3c RailwayDiesel Oil CH 0.043 0.015 5.0 157.0 157.1
1A3c RailwaysCoal CH 0.0000 0.0000 5.0 135.0 135.1
1A3cRailwaysDiesel Oil N>O  0.29648  0.10074 5.0 137.2 137.3
1A3c RailwaysCoal N.O  0.00000 0.00002 5.0 150.0 150.1

3.2.17.5 Domestic Navigation (CRF 1.A.3.d)

3.2.17.5.1 Methodological issues

Primary data on fuels available via the CZSO or other statistics do not allow a giftgrentiation into
national and international inland navigation on inland waterways in the Czech Republic. Therefore, for the
time being, all activity data are allocated to NFR 1.A.3.Haitional Navigation (Shipping) and to the sub
sector of 1.A.3.di (b)- National inland navigation.

Activity data

Fuel consumption by national navigation is view (seeTab.3-40). The CZSO provides only data rdgsy
diesel oil consumption within recreational fleet, which basicallyﬁrepresent most of fuel consumption by )
YEGAZ2Y Lt yE@AIFGA2Y Ay (GKS /1SOK wSLlzotA0d ¢KS /]
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Tab.3-40 Fuel consumption by national navigation

Diesel Oil consumption (kt)

2000 5 2010 4
2001 8 2011 3
2002 4 2012 5
2003 4 2013 2
2004 6 2014 3
2005 5 2015 3
2006 6 2016 4
2007 5 2017 4
2008 4 2018 3
2009 5 2019 5

Emission factors

The emission factors f@Q, N;Oand CH are Tier 1 based on calorific value of fuel (actualized every year

by Czech Oil Questionnaire for EEA) and EF (kg/TJ) stated in IPCC 2006 GI. (IPCC 2006) for navigation.

Tab.3-41 Emission factors o€Q, NO and CH, from national navigation in current year in [g.K§ of fuel

Transport type ' Fuel type ' ERNO EFCH
_ _ [9-kgY] [9-kgY] [9-kgl]
| Water-borne navigation ~ Diesel Oil 3183 0.09 0.30

Emissions

Emissions from national inland navigation are strongly dependent on fuel consumption. Values are quite
fluctuating because of irregularities in traffic performance on Czech inland waterways. Overall emissions
of GHG are givein the Fig.3-35.
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Fig.3-35Trend in emissions o£Q, CH and N>O from domestic navigation
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3.2.17.6 Uncertainties and time -series consistency

Uncertainties for domestic navigation were calculated according to the EMEP/EEA air pollutant emission
inventory guidebook 2016. The uncertainties given here have been evaluated for all of time Ee9@s (

2019) and for all reported categorieCombineduncertainties of national emissions within national
navigation for particular pollutants are givenTab.3-42.

Tab.3-42 Uncertainty data for national navigation from uncertainty analysis

kt kt % % %
1A3dii National navigatiorDiesel Oil CQo 53.5 15.9 5.0 15 5.2
1A3dii National navigatiorDiesel Oil CH 0.0051 0.0015 5.0 157.0 157.1
1A3dii National navigatiorDiesel Oil N2O 0.00144 0.00043 5.0 137.2 137.3

3.2.17.7 Other Transportation (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
consumption is repded in the IEA; CzSO (CzSO, 20ZDestionnaire in the Transport Sector section
under the item:

1 Pipeline Transport

There are embodied the fuels of economic part according to NACE Rev. 2 Pipeline Transport: NACE
Divisions 35.22, 49.50.

3.2.17.8 Source-specific QA/QC and verification

QC carried out ithe 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. QC activities includéhouit 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 also include
technicalreviews 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 person checks.

An inventorycompiler is responsible for coordinating the institutional and procedural arrangements of
inventory activities. These cover data collection from the CzSO, deciding of usage of emissions factors
(according to CS or EIG) and estimation of emissions fronilergdurces. 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 persons not
directly inwlved 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, which is harmuiitiseée 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 as specific enedata used in calculations in units [MJkgf fuel. The CHMI
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in close cooperation with CzSO ensure that the Transport research centre works with the most updated
data about total energy and specific energy consumed.

a. QA/QC activities

QC Activities:

1 Ohecking 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 and that apptepranversion 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.
Checking that uncertainties in emissions and reaie are estimated and calculated correctly.

= =4 =4 4 =4

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 category of mobile souisé®ing covered).

9 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. Responsibilities in CDV

The sectoral guarantor of QA/QC procedures for mobile sources:
1 is responsible for the sectoral QA/QC plan and the compliance of all QA/QC procedures,
1 provides plan for the QC procedure and is responsible for its implementation.

Inventory compiler of inventy from mobile sources:

performs the emission calculations from transport in the emission model,
provides for data import in the NFR table,

is responsible for the storing of documents,

carries out autecontrol and control of data consistency,

performs theuncertainty calculation,

=A =4 =4 4 -4 =

introduces improvements.

The third person chedMr. Jiri Dufek, MOTRAN RESEARCH , s.r.0.)
1 detailed control of timeliness, completeness, consistency, comparability and transparency.

The sectoral guarantor of QA/QC procedures fatichfural and Forestry nomoad mobile sources:
1 Martin Dedina (Research Institute of Agricultural Technology)

C. QA/QC procedure in CDV
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During every submission, in the beginning of summer, the inventory compiler first receives preliminary
activity data fromCzSO and 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 are consulted with CzSO and
inaccuracies are corrected. During autumn CzSO providesafitigity 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 ad 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 with CzSO and explained durieg/ssZmission estimates are prepared

for a submission until 5 February and send to an inventory coordinator. The Stage 1 review questions are
processed during the second half of March. The Stage 2 review questions are processed during May and
June.

3.2.17.9 Recalculations and improvements

3.2.17.9.1 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

3.2.17.9.1.1Recalculations due to review process
There vasno need to do any recalculation dto the review process
3.2.17.9.1.2Recalculation s due to methodology changes

Changes described ie following chapterswere made on eal datafor road transportto minimize
differences between fuel sold data provided by CZSO and modelled fuel consumption (FC) by COPERT 5.
Mainpurposewasi 2 YAYAYAT S OKFy3Sa YIRS o6& / hakéswmngés2z2t O
in a very general wayChanges have synergic effect on emissions and it is impossible to evaluate them
separately Therefore, the overall emission changes in road transpmtstated at the end of this chapter

3.2.17.9.1.2.1Changes in driving behaviour in vehicle categories

Minor adjustments was made iraverage driving speed and share of driving in urban, rural and highway
condtions.

3.2.17.9.1.2.hanges in traffic performance of motorcycles

The traffic performance of motorcycles was loweratlie extremely high traffic performance of
motorcycles of older Euro categories and mainly before the year 2005. Percentage of traffic performance
for submissior2021 compared ta@ata fo submissio2020 is statedn table below.

Tab.3-43 Changes of motorcycles traffic performance

1990 56% 2005 75%
1991 55% 2006 81%
1992 54% 2007 83%
1993 53% 2008 84%
1994 53% 2009 86%
1995 52% 2010 82%
1996 52% 2011 83%
1997 51% 2012 81%
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1998 51% 2013 81%
1999 51% 2014 83%
2000 52% 2015 85%
2001 52% 2016 89%
2002 55% 2017 93%
2003 59% 2018 91%
2004 64%

3.2.17.9.1.2.3Changes in average load percentage of HRYd Buses

Based on data of TIMOCOM compamyys://www.timocom.c2 which ollects data for logistics planning
purposes the average load of HDVs was changed from 50 % in every modelled year to:

T 1990¢ 1999: 60 %

2000 ¢ 2008: 70 %

2009: 60 %

2010¢ 2012: 50 %

2013¢ 2015: gradual increase to 75 %
2016¢ 201: 80 %

=A =4 =4 =4

Based on brief data research of publicly available data about average occupancy of city and regional buses
and coaches provided by transport comparties average load of buses was changed from 50 % in every
modelled year to:

1 35% for city buses

1 30% for regional buses and coaches

3.2.17.9.1.2.4Adjustment of bifuel share in relevant vehicle categories

Share of primary and secondary fuel for bifuel CNG and LPG BG@sljwsted based on experiences from
real driving emission measuring performed for other purposes by colleagues in CDV. Original 100% share
of primary fuel was changed to 95 % for LPG PCs and 97 % for CNG PCs.

3.2.17.9.1.2.55aining activity data for LPG and CNG vehicles

MoT of CzeclRepublic provided new information from Central Car Registry (CRR). For purposes of better
identification of bifuel LPG and CNG passenger cars. You can see differengabéns of vehicles ithe
table below.

Tab.3-44 Differences in numbers of LPG and CNG PCs

Year LPG CNG LPG CNG LPG bifuel CNG
bifuel bifuel bifuel bifuel bifuel
1990 2641 0 0 0 -2641 0
1991 2946 0 0 0 -2946 0
1992 3526 0 0 0 -3526 0
1993 4263 0 4263 0 0 0
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1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

4953
6658
8899
11762
14603
17556
23263
27070
30839
35089
39580
47759
56995
64779
73278
80801
88442
94758
98962
102107
101220
101392
101225
99986
99 395

O 0O 00000000 oo

988
1503
2586
3280
4581
7479
10372
12232
15879

4953

6658

8899

11762
14603
17556
23263
27070
30839
35089
39580
47759
56995
64779
73278
80801
80287
86154
93285
99733
104772
108130
111495
113962
103 645

310
595
595
595
595
595
595
615
1250
1250
880
770
608
878
1514
1174
2996
3398
4813
5993
8177
11597
15190
19387
20 064

O 0O 00000000000 O0oOOo

o

-8155
-8604
-5677
-2374
3552
6738
10270
13976
4250

3.2.17.9.1.2.8Comparison of recalculated emission values to origimalues

310
595
595
595
595
595
595
615
1250
1250
880
736
513
650
1062
506
2008
1895
2227
2713
3596
4118
4818
7155
4185

Tables below shows values and differences for submission 2021 and 2020 for particular GHG.

Tab.3-45Recalculated emission values and differencesasd to original values

1A3bi  1A3bii  1A3bii  1A3biv  1A3bi 1A3bii  1A3biii 1A3biv  1A3bi 1A3bii  1A3biii 1A3biv
1990 4289 981 4828 155 4306 920 4940 86 100% 94%  102%  55%
1991 4020 890 4293 141 4037 838 4393 77 100% 94%  102%  54%
1992 4896 929 3777 178 4931 885 3868 9 101% 95%  102%  54%
1993 4798 996 3491 168 4826 953 3584 89 101% 96%  103%  53%
1994 5605 1145 3410 190 5640 1103 3505 100 101% 96%  103%  53%
1995 5689 1054 2670 190 5731 1022 2748 98 101% 97%  103%  52%
1996 6233 1087 2294 203 6288 1061 2362 104 101% 98%  103%  51%
1997 6323 1110 2118 196 6381 1087 2176 100 101% 98%  103%  51%
1998 6745 1417 2597 185 6794 1387 2668 94 101% 98%  103%  51%
1999 7212 1450 2436 172 7258 1424 2501 87 101% 98%  103%  50%
2000 7285 1502 2468 160 7324 1477 2530 82 101% 98%  103%  51%
2001 7665 1646 2797 159 7705 1620 2858 82 101% 98%  102%  52%
2002 8081 1658 2969 153 8115 1635 3019 83 100% 99%  102%  55%
2003 9305 1894 3289 157 9334 1871 3338 92 100% 99%  101%  59%
2004 9670 2108 3480 145 9687 2083 3533 93 100% 99%  102%  64%
2005 10208 2454 3939 122 10201 2424 3994 91 100% 99%  101%  74%
2006 10332 2556 4031 115 10322 2529 4080 93 100% 99%  101%  81%
2007 10941 2780 4069 127 10930 2755 4116 105 100% 99%  101%  83%
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2008 10526 3043 4001 137 10522 3021 4048 115 100% 99%  101%  84%
2009 10303 2913 3780 144 10302 2894 3828 123 100% 99%  101%  86%
2010 9740 2696 3580 127 9744 2676 3628 105 100% 99%  101%  82%
2011 9751 2567 3550 126 9758 2547 3602 105 100% 99%  101%  83%
2012 9548 2458 3652 121 9558 2434 3705 98 100% 99%  101%  81%
2013 9596 2356 3606 108 9605 2332 3654 87 100% 99%  101%  81%
2014 9828 2319 3941 85 9826 2294 3997 70 100% 99%  101%  83%
2015 10358 2362 4162 65 10059 2372 4478 55 97% 100% 108%  85%
2016 10925 2447 4243 53 10676 2384 4576 48 98% 97%  108%  89%
2017 11293 2558 4241 46 10885 2445 4781 43 96% 9%6%  113%  92%
2018 11772 2499 4185 40 11271 2517 4526 36 96% 101% 108%  89%
Tab.3-46 Recalculated emission values and differencesd¥ to original values
1A3bi  1A3bii  1A3bii 1A3biv  1A3bi  1A3bii 1A3bii 1A3biv 1A3bi 1A3bii  1A3bii  1A3biv
1990 199  0.08 0.58 0.33 213  0.08 0.55 018 107% 99% 94%  54%
1991 187 0.08 0.52 0.30 1.99  0.07 0.49 016 107% 99% 94%  53%
1992 239  0.10 0.46 038 255  0.10 0.43 020 107% 101% 95% 53 %
1993 216  0.10 0.43 0.35 230 0.0 0.41 018 106% 101% 95% 52%
1994 239 012 0.44 040 254 012 0.41 021 106% 101% 94%  51%
1995 235 o011 0.36 040 248  0.11 0.33 020 106% 102% 92%  51%
1996 249 011 0.32 0.42 263 011 0.29 021 106% 102% 92%  50%
1997 232 010 0.29 041 244 010 0.27 020 105% 102% 92% 50 %
1998 219 0.0 0.35 038 230 0.10 0.33 019 105% 101% 93%  50%
1999 218 0.0 0.33 0.35 227 0.0 0.31 018 104% 101% 93%  49%
2000 202  0.09 0.34 0.32 210  0.09 0.31 016 104% 100% 93% 50 %
2001 195 0.8 0.36 0.32 202 008 0.34 016 104% 100% 93% 50 %
2002 186  0.07 0.41 0.30 192  0.07 0.35 016 103% 100% 85% 53 %
2003 188  0.07 0.44 0.30 1.93  0.07 0.38 017 103% 100% 86% 57 %
2004 176  0.07 0.42 0.28 1.80  0.07 0.39 017 102% 100% 92%  62%
2005 167 007 0.44 0.23 170  0.07 0.42 016 102% 100% 94% 72%
2006 154 0.6 0.38 0.21 157  0.06 0.36 016 102% 100% 95%  79%
2007 149  0.07 0.33 0.22 151 0.7 0.31 018 101% 100% 95%  81%
2008 141 007 0.28 0.21 143  0.07 0.27 018 101% 100% 95%  82%
2009 139 007 0.25 0.22 141 007 0.24 018 101% 100% 95%  85%
2010 121 006 0.22 0.19 123 0.06 0.21 016 101% 100% 94%  80%
2011 112 005 0.19 0.19 113 0.05 0.18 016 101% 100% 94%  81%
2012 po98  0.04 0.17 0.18 099  0.04 0.16 014 101% 100% 94%  78%
2013 o088  0.04 0.15 0.14 089  0.04 0.14 011 101% 99% 92%  78%
2014 086  0.04 0.16 0.11 087  0.04 0.14 009 100% 99% 90%  82%
2015 082 0.3 0.16 0.08 082  0.03 0.14 007 100% 103% 92%  85%
2016 082 003 0.15 007 082 003 0.14 006 101% 101% 92%  89%
2017 080 0.3 0.15 005 080 003 0.14 005 100% 101% 100%  92%
2018 075  0.02 0.15 004 078 003 0.14 004 105% 108% 94%  93%
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Tab.3-47 Recalculated emission values and differenced\a© to original values

1A3bi  1A3bii  1A3bii  1A3biv  1A3bi  1A3bii 1A3bii 1A3biv  1A3bi 1A3bii  1A3bii  1A3biv

1990 0127 0002 0203 0003 0.133 0002 0191 0002 104% 104% 94%  54%
1991 0119 0.002 0183 0003 0.124 0002 0172 0002 104% 104% 94%  53%
1992 0157 0004 0163 0004 0.164 0004 0154 0002 105% 105% 94%  52%
1993 0179 0007 0147 0003 0.189 0007 0140 0002 105% 105% 95%  51%
1994 0249 0013 0144 0004 0.264 0013 0138 0002 106% 105% 95%  51%
1995 0306 0.017 0111 0004 0.327 0018 0106 0002 107% 105% 95%  50%
1996 0371 0021 0093 0004 0396 0022 0.089 0002 107% 105% 95%  50%
1997 0396 0.024 0084 0004 0420 0025 0.080 0002 106% 103% 96%  50%
1998 0430 0.029 0095 0.004 0455 0.029 0091 0002 106% 102% 96%  49%
1999 0505 0.034 0084 0004 0533 0034 0081 0002 105% 102% 96%  49%
2000 0515 0.038 0080 0.003 0542 0.038 0077 0002 105% 101% 96%  50%
2001 0349 0034 0077 0003 0.359 0033 0074 0002 103% 99% 96% 50%
2002 0356 0.038 0073 0.003 0.365 0037 0069 0002 103% 98% 94%  53%
2003 0397 0.046 0073 0.003 0404 0045 0069 0002 102% 98% 95%  58%
2004 0400 0053 0.069 0.003 0405 0.052 0.066 0.002 101% 98% 96%  63%
2005 0409 0062 0072 0.002 0412 0061 0069 0002 101% 98% 96% 73%
2006 0414 0069 0078 0.002 0417 0067 0076 0002 100% 98% 97% 80%
2007 0401 0.073 0.080 0.003 0401 0.071 0078 0002 100% 98% 97% 82%
2008 0391 0.082 0081 0003 0391 0.080 0079 0002 100% 98% 97%  83%
2009 0331 0077 0087 0003 0329 0075 008 0002 9% 97% 97% 85%
2010 0315 0073 0094 0002 0312 0071 0091 0002 99% 97% 97% 82%
2011 0319 0071 0103 0.002 0316 0.070 0099 0002 99% 97% 97%  82%
2012 0308 0.069 0114 0.002 0.303 0067 0111 0002 99% 97% 97% 80%
2013 0311 0067 0119 0.002 0.306 0065 0115 0002 98% 97% 97% 81%
2014 0323 0067 0131 0.002 0317 0065 0127 0001 98% 97% 97% 83%
2015 0332 0067 0145 0.001 0.313 0066 0137 0001 94% 98% 95% 85%
2016 0345 0069 0153 0.001 0328 0.066 0147 0001 95% 96% 96%  90%
2017 0356 0.072 0155 0.001 0332 0068 0152 0001 93% 93% 98% 95%
2018 0361 0.070 0156 0.001 0341 0.070 0153 0001 95% 99% 98%  93%

3.2.17.10 Source-specific planned improvements, including tracking of those identified in the
review process

Planned improvement is to updatke process of calculation of emissions from domestic and international
aviation (enhance methodology of gaining more precise AD and calculation method). Actualized
methodology should be finished at the end of 2021.

Next improvement will be to actualized mettiology for railways. This should be finished at the end of
2022
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3.2.18 Other Sectors z Commercial/lnstitutional (1.A.4.a)

3.2.18.1 Category description (CRF 1.A.4.a)

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

1.A.4.a, 2019

Structure of Fuels Activity CQ CH N2O

data EF OxF  Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
LPG 367.56 65.86%) 1 24.21 5 0.00184 0.1 0.00004
Other kerosene 85.60 71.90 1 6.15 10 0.00086 0.6 0.00005
Heating and Other Gasoill 85.20 74.10 1 6.31 10 0.00085 0.6 0.00005
Fuel Oil- Low Sulphur 39.50 77.40 1 3.06 10 0.00040 0.6 0.00002
Other Bituminous Coal 39.70  94.14*) 0.9707%) 3.63 10 0.00040 1.5 0.00006
Brown Coal + Lignite 730.65 98.55*) 0.9846%*) 70.90 10 0.00731 1.5 0.00110
Coke 35.70 107.00 1 3.82 10 0.00036 1.5 0.00005
Brown Coal Briquets 335.09 97.50 0.9846%) 32.17 10 0.00335 1.5 0.00050
Natural Gas 50 358.54 55.43%) 1 279141 5 0.25179 0.1 0.00504
Wood/Wood Waste 480.45 112.00 1 53.81 300 0.14413 4 0.00192
Gaseous Biomass 843.77 54.60 1 46.07 5 0.00422 0.1 0.00008
Total year 2019 52 077.54 2 941.66 0.41550 0.00892
Total year 2018 49 237.01 27771.77 0.39946 0.00836
Index 2019/2018 1.06 1.06 1.04 1.07
Total year 1990 119 864.09 9 907.15 1.00085 0.10113
Index 2019/1990 0.43 0.30 0.42 0.09

) Country specific data

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

2019
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N>O CQ CH N2O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Other kerosene CzSO D D D Tier 1 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
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 CSs 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

The whole category.A.4 includes emissions which are not included in the 1.A.1 and 1.A.2 categories. They
can be generally defined as heat production processes for internal consumption.
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12000 |- - == mmm oo The main driving force fa€ZQ emissions in category
20000 L o - - o o _. 1.A.4 is energy consumption for purposes of space
T a000 | heating. The fluctuations in consumption then can
n be ascribed to differences in cold winter periods. The
¥ trend of decreasingCQ emissions is a result of
§ 4000 - 2B - higher standards for new buildings and of successful
8 00 execution of energefficiencyoriented
o k e modernisations of existing buildings. The trend has
& & P P S P P also been supported by shifting to fuels with lower
miuidfuels  ®Soldfuels  © Biomass = Gaseous fuels CQ emissions (emission fact®y. 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 well as Biomass consumption. Liquid Fuels play a minor role in this category.

Fig. 3-36 Development of C@emissionsin source categor
1A4da

Q0. emissions produced in tagory 1.A.4.a represent in 2025% of whole 1.A.4, which is 3% 00
emissions from the Energy sector 1.A.

The 1.A.4.a subcategory includes all combustion sources that utilize heat combustion for heating
production halls and jgerational buildings in institutions, commercial facilities, services and trade.

In the CzSO Questionnaire (CzSQORGhe consumption of the individual kinds of fuels in this sector is
reported in capture Other sectors under the item:

1 Commercial and Plib Services
1 Nonspecified (Other)

Last point is included under 1.A.4.a Commercial/lnstitutional on the basis of an agreement with CzSO.
There are embodied the fuels of economic part according to NACE Rev. 2 Commercial/lnstitutional: NACE
Divisions 35 exatling 1.A.1.a and 1.A.3.e, 889, 45¢ 99 excluding 1.A.3.e and 1.A.5.a.

Fig.3-36 shows that at the beginning of the period in the subsector 1.A.4.a predominated the consumption
of fossil fuels, which was coupled with liquid fuels, and gradually substituted primarilynatitinal gas.

The share of biofuels in this subsector is a minority. The overatedse in fuel consumption is almost
58%, which resulted in a decreaseG® emissions by about 4. Higher decrease in emissions than the
one in the fuel consumption is datmined by the changes in the structure of fuels in favour of natural gas.

Outlier values in the fuel consumption are apparent at the beginning of the time series. This unusual trend
will bethe subject of detailed revision dffie activity data. This aspeis also included in the Improvement
plan.

3.2.18.2 Methodological 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 sect@'ambunt of these fossil fuels is given
in Tab.3-48in TJ.

Tab.3-48 Quantities of fuels used in the sectdransport 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
TJlyear 12.0 40.2 38.9 36.9 38.7 27.5 13.2

Part1: Annual inventory submission 129



CHMI NATIONAGHGANVENTORREPORT OF THREECHREPUBLIA990-2019

According to the communication to CzS8is is a fuel for heating the buildings of the statened

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 wortk21kt per year. The amount of these fu@tsthe total

balance of 1.A.4.a virtually has no effect.

No other sectoispecific methodological issues are applied, the general issues are given in chapter 3.2.4.

3.2.18.3 Uncertainties and time -series consistency (CRF 1.A.4.a)

See chapter 3.2.5.

3.2.18.4 Category-specific QA/QC and verification (CRF 1.A.4.a)
See chapter 3.2.6.

3.2.18.5 Category-specific recalculations (CRF 1.A.4.a)

No recalculation was made in this category.

3.2.18.6 Category-specific planned improvements (CRF 1.A.4.a)

Currently there are no planned impravents in this category.
3.2.19 Other Sectors z Residential (1.A.4.b)

3.2.19.1 Category 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.

Ch

1.A.4.b, 2019

Structure of Fuels Activity CQ

data EF OxF Emission EF

[TJ] [t CQIT] [kt] [kg CH/TJ]
LPG 1975.66 65.86%) 1 130.11 5
Other Bituminous Coal 8 051.53 93.89*) 0.9707%) 733.84 300
Brown Coal + Lignite 22 022.24  96.38*) 0.9846*) 2089.92 300
Coke 746.62 107.00 1 79.89 300
Brown Coal Briquets 2871.27 97.50 0.9846%) 275.64 300
Natural Gas 75339.66 55.43%) 1 4176.13 5
Wood/Wood Waste 84 439.84 112.00 1 9457.26 300
Charcoal 519.45 112.00 1 58.18 200
Total year 2019 111 006.97 7 485.52
Total year 2018 119 180.31 8 115.06
Index 2019/2018 0.93 0.92
Total year 1990 208 699.35 18 374.86
Index 2019/1990 0.53 0.41

“) Country specific data

The origin of the data, the emission factarsed and the method of calculating the level of emissions for

the individual gases are shown in details in the following outline.

N>O
Emission EF
[kt] [kg N2O/TJ]
0.00988 0.1
2.41546 15
6.60667 15
0.22399 15
0.86138 15
0.37670 0.1
25.33195 4
0.10389 1
35.92992
35.58053
1.01
60.61958
0.59

Emission
[kt]

0.00020
0.01208
0.03303
0.00112
0.00431
0.00753
0.33776
0.00052
0.39655
0.38104
1.04
0.41486
0.96

2019
Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N2O CQ CH N.O

LPG CzSO CS D D Tier2 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
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2019
Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N.O CQ CH N.O
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tierl Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Charcoal FAOSTAT D D D Tier 1 Tier 1 Tier 1
25000 == m == mm o m e Fuel consumption in householdsdstermined
on the basis of the results of the statistical study
gmm '""\."'"""""""""""__"' A9y SNHe O2yadzYLlWuAzy Ay K2
2 15000 N TN in 1997 and 2004 by the Czech Statistical Office
2 according to the PHARE/EUROSTAT method.
£ 10000
S Lo In the CzSO Questionnaire (CzSQ0R0the
consumption @ the individual kinds of fuels in
0 this sector is reported in capture Other Sector
S & P & F P under the item: Residential
Gaseous fuels Solid fuels Biomass M Liguid fuels . . . .
The fraction of CQ emissions in subsector

Fig.3-37 Development of C@emissions in source category 1.A.« 1 A 4.b inCQ emissions in sector 1.A.4 equalled
64% in 209. It contributed8% toCQ emissions in the whole Energy sector 1.A.

At the beginning of the period, a majority of households in the Czech Republic used coal as a heating fuel
(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.3-37.

The graph shows that at the beginning of the period in the subsector 1.A.4.b dominated consumption of
fossil fuels, which have been gradually substituted primarilpddyral gas, but also biofuels (in the case

of households, it is mainly firewood). The share of liquid fuels (LPG) is negligible. 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 boilers with more modern with higher efficiency and most importantly building insulations, which is
controlled by the national programs "Gre&avings". Increasing share of biomass has a positive effect on
reducingCQ emissions, which are included in total greenhouse gas emisdibadotal fuel consumption
declines in this subsectabout 226,CQ emissions from the combustion of fossil fudécreased by about

27%.

3.2.19.2 Methodological issues (CRF 1.A.4.b)

No specific methodological approaches were appligdneral approaches are given in section 3.2.4.
3.2.19.3 Uncertainties and time -series consistency (CRF 1.A.4.b)

See chapter 3.2.5.

3.2.19.4 Category-specific QA/QC and verification (CRF 1.A.4.b)

See chapter 3.2.6.
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3.2.19.5 Category-specific recalculations (CRF 1.A.4.b)

Recalculation was carried out in this submission due to the activity data of biomass, respectively charcoal,
changes in FAOSTAT for the years 2017 ahf. Zee the specific recalculation in thab.3-49.

Tab.3-49 Changes after recalculation in 1.A.4.b for Biomass

Fuelconsumption 2017 2018
Submission 2020 TJ 76568.7456 79575.621€
Submission 2021 TJ 76268.19 79267.54
Difference TJ 300.56 308.08
Submission 2021 % 0.39 0.39
CQ emission 2017 2018
Submission 2020 kt 8575.70 8912.47
Submission 2021 kt 8542.04 8877.97
Difference kt -33.66 -34.50
Submission 2021 % -0.39 -0.39
CH emission 2017 2018
Submission 2020 kt 22.89554 23.79760
Submission 2021 kt 22.83543 23.73599
Difference kt -0.06011 -0.06162
Submission 2021 % -0.26 -0.26
N2O emission 2017 2018
Submission 2020 kt 0.30402 0.31605
Submission 2021 kt 0.30372 0.31574
Difference kt -0.00030 -0.00031
Submission 2021 % -0.10 -0.10

3.2.19.6 Category-specific planned improvements (CRF 1.A.4.b)

Currently there are no planned improvements in this category.

3.2.20 Other Sectors z Agriculture/Forestry/Fishing  (1.A.4.c)

The subsector is further divided into:
9 Stationary sourceg 1.A.4.c.i

9 Off-road Vehicles and Other Machinegyl.A.4.c.ii

The structure of the fuels throughout the subsector 1.A.4.c, their consumpigey emission factors and
emissions of individual greenhouse gases are shown in the following outline.

1.A.4.c, 2019

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COITI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 275.67  65.86*) 1 18.15 5 0.00138 0.1 0.00003
Gasoline 357.17 69.30 1 24.75 6.90 0.00246 0.6 0.00688
Diesel Oil 13875.11 74.10 1 1028.15 5.43 0.07540 0.6 0.06854
Fuel Oil- Low Sulphur 39.50 77.40 1 3.06 10 0.00040 0.6 0.00002
Other Bituminous Coal 14.35 94.14*) 0.9707%) 1.31 300 0.00430 1.5 0.00002
Brown Coal + Lignite 216.94  98.55%) 0.9846%) 21.05 300 0.06508 1.5 0.00033
Coke 6.68 107.00 1 0.72 300 0.00200 1.5 0.00001
Brown Coal Briquets 5.50 97.50 0.9846%) 0.53 300 0.00165 1.5 0.00001
Natural Gas 2740.66  55.43%) 1 151.92 5 0.01370 0.1 0.00027
Wood/Wood Waste 416.14 112.00 1 46.61 300 0.12484 4 0.00166
Gaseous Biomass 5 169.29 54.60 1 282.24 5 0.02585 0.1 0.00052
Total year 2019 17 531.58 1249.63 0.31706 0.07829
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1.A.4.c, 2019
Structure of Fuels Activity CQO CH N>O
data EF OxF Emission EF Emission EF Emission
[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
Total year 2018 16 790.41 1 205.55 0.30451 0.07547
Index 2019/2018 1.04 1.04 1.04 1.04
Total year 1990 46 022.87 3671.66 5.40541 0.08166
Index 2019/1990 0.38 0.34 0.06 0.96

) 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 (3G0HJ J) compared to other fuels. At the

end of the period there was a significadecrease 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 following outline.

2019
Structure of Fuels Source for Emissiorfactors 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 Qil 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
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

This subcategory includes both combustion at stationary sources for heating buildings, breeding and
cultivation halls and other operational facilities. These are afieas the agriculture (crop and livestock
production), forest and fishing. In rural areas is also about the very efiitigysive operations, such as
greenhouses, drying grain and hops.

In accordance with the IPCC 2006 Gl., data on
fuel consumption and emission data are
divided into two subcategories, as mentioned
above. In rural areas is mainly about fuel
consumption for land culiation and
harvesting mechanisms, in forestry are mainly
mining mechanisms. The fishing area has
minor importance in the Czech Republic and
is concentrated almost exclusively on fish
farming.
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Fig.3-38 Development of C@emissions in source category 1.A.4.c
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The distribution of fuels is done according to their naturaotor fuels are allocated to the subcategory
1.A.4.c.ii, all other fus-into subcategory 1.A.4.c.i. This division is subsequently agreed annually with the

CzSO during mutual consultation.

There are embodied the fuels of economic part according to NACE Rev. 2 Agriculture/Forestry/Fisheries:

NACE Divisions @103.

The fracton of CQ emissions in subsector 1.A.4.cA® emisgons in sector 1.A.4 equalled %alin 209.
It contributed 1% taCQ emissions in the whole Energy sector.
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Fig. 3-40 Development of C@ emissions in source categc
1.A4.c.ii

Development of fuel consumption and the
corresponding CQ emissions throughout the
subcategory 1.A.4.c are visible big.3-38.

From the graph orFig.3-39 is 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 perioda 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 the next chart is shown the fuel consumption
and the correspondingCQ emissions of only
stationary sources and in the following grapR&y(
3-40) are represented theansumption of fuels in
off-road transportation and other mechanisms in
the agriculture, forestry and fisheries.

In the stationary sources decreased decisively
consumption of fossil solid and liquid fuels. The
role of natural gas throughout the period was
virtually stable and at the end of the period is
evident an increased use of biofuels, especially

biogas, produced in the biogas stations, built on individual agricultural farms.

To the mobile sources and other mechanisms are to a large extent attribueedahsumption of diesel

fuels, motor gasoline has minor importance, other fuels are virtually absent. During the period, a
noticeable decrease in fuel consumption roughly in the first half of the period is observed, which was
caused by higher technical vof engines and especially a decline in demand in all subsectors for

agricultural products.

3.2.20.1 Methodological issues (CRF 1.A.4.c)

The basic requirement for processing fuel consumption from mobile sources is their division between
subsectors 1.A.3 TransporiL.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 perfern

Motor fuels, which are consumed in the subsector 1.A.4.c.ii are used only fayaaffvehicles and other

mechanisms.
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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 oand 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 pubdicter (ambulance, fire brigade, etc.),

both on and off roads as well as the consumption of aviation fuel are included here.

3.2.20.2 Uncertainties and time -series consistency (CRF 1.A.4.c)
See chapter 3.2.5.
3.2.20.3 Category-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 processing the 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.4S8iimultaneously, after processing the data part of the
submission, checks whether the predetermined distribution of fuel was properly applied and if it is
necessary proposes corrections in order to avoid double counting of fuels, or their omission.

Other QA/QC and verificationsee section 3.2.6.
3.2.20.4 Category-specific recalculations (CRF 1.A.4.¢)

Recalculation was performed in 1.A.4.c.i Solid fuels, naBrdwn coal+Lignitén this submission. This
change was caused by dgted activity data ty CzSO (2020)rfthe year 2018Tab.3-50. And the second

recalculation Tab.3-51) was done for 1.A.1.c.ii Diesel oil, for the year 2017 due ¢octtange of activity

data in the CzSO, 2020.

Tab.3-50 Changes after recalculation in 1.A.4.c.i for Solid Fuels

Fuel consumption 2018 CH emission 2018
Submission 2020 TJ 260.98| Submission 2020 kt 0.07829
Submission 2021 TJ 261.19 Submission 2021 kt 0.07836
Difference TJ 0.21 Difference kt 0.00006
Submission 2021 % 0.08| Submission 2021 % 0.08
CQ emission 2018 N;Oemission 2018
Submission 2020 kt 25.26| Submission 2020 kt 0.00039
Submission 2021 kt 25.28| Submission 2021 kt 0.00039
Difference kt 0.02| Difference kt 0.00000
Submission 2021 % 0.08| Submission 2021 % 0.08

Tab.3-51 Changes after recalculation in 1.A.4idar Diesel oil

Fuelconsumption 2017 CH emission 2017
Submission 2020 TJ 13416.36 Submission 2020 kt 0.07290
Submission 2021 TJ 13419.18 Submission 2021 kt 0.07292
Difference TJ 2.81| Difference kt 0.00002
Submission 2021 % 0.02| Submission 2021 % 0.02
CQ emission 2017 NoOemission 2017
Submission 2020 kt 994.15| Submission 2020 kt 0.06627
Submission 2021 kt 994.36/ Submission 2021 kt 0.06628
Difference kt 0.21| Difference kt 0.00001
Submission 2021 % 0.02| Submission 2021 % 0.02
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3.2.20.5 Category-specific planned improvements (CRF 1.A.4.c)

Currently there are no planned improvements in this category.

3.2.21 Other (1.A.5)

The subsector is further divided into:

9 Stationary sourceg 1.A.5.a (Non specified stationary; Emissions from fuel combustion in stationary
sources thatre 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 emissions from fuel 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.A.5. their consumption, used emission faotbrs
emissions of individual greenhouse gases are shown in the following outline.

1.A.5.b, 2019

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/T]] [kt] [kg CH/TJ] [kt] [kg N>O TJ] [kt]
Gasoline 312.52 69.30 1 21.66 6.90*)  0.00216 19.27%)  0.00602
Kerosene Jet Fuel 866.00 7150 1 61.92 14.38*) 0.01246 10.26*)  0.00889
Diesel Oil 2 835.16 74.10 1 210.09 5.43%) 0.01541 4.94%) 0.01400
Total year 2019 4013.68 293.66 0.03002 0.02891
Totalyear 2018 4 269.80 312.20 0.03296 0.03108
Index 2019/2018 0.94 0.94 0.91 0.93
Total year 1990 2 591.59 192.04 0.01349 0.00634
Index 2019/1990 1.55 1.53 2.22 4.56

) Country specific data

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

2019
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N2O CQ CH N2O
Gasoline CzSO D CSs CSs Tier 1 Tier 2 Tier 2
Kerosene Jet Fuel CzSO D CSs CSs 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 thisubmission) 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.igc 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 (aeriakhicles from Integrated Rescue System) or private air transport.
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- Subsector 1.A.5.b.ii is not exploited in the

450 b s m e e e e submission of the CzedRepublic, especially as it
:gg ------------------------------- -- relates to maritime transport which is not present
T oo b in the Czech Republic.
2 250 F---------------
g 200 fooooooooos Subsector 1.A.5.b.iii is used for the reporting of all
£ remaining fuels (and greenhouse gases) that have
S o not been reported elsewhere; it is mainly the
0 consunption of motor fuels for ground vehicles in
O I R the military and in governmental institutions
Diesel ol Kerosene Jet Ful Gasoline (Integrated Rescue System). Furthermore, it

includes the consumption in the fields of

Fig. 3-41 Development of C@ emissions in source categc construction, mining of fuels and minerals

1.A5.b. . ' ’
industry (only areal transport).

The fraction ofCQ emissions in subsector 1.A.5 in 20dontributed 0.3% taCQ emissions in the whole
Energy sector 1.A.

Development of fuel consumption and the correspondid® emissions throughout the subcategory
1.A.5.b. are seen iRig.3-41. Data of Kerosene Jet Fuel and Gasoline before 1998 are not available in
sufficient details. Shares of fuels and corresponding emissions before 1998 are repdahtedéctor 1.A.3.
Transport.

The graph offrig.3-41 shows that a decisive proportion has diesel oil, another significant share is appertain
to kerosene ¢t fuel (mainly army), the proportion of gasoline is minor.

3.2.21.1 Methodological issues (CRF 1.A.5.b)

The basic requirement for processing fuel consumption by mobile sources is their division between
subsectors 1.A.3 Transport and 1.A.4.c.ii and 1.A.5. Thidbdigtn 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.céi ased only for offoad vehicles 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 consumption in 1.A.3
since 1998. This corresponds to the consumptid 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 from consumption in 1.A.3 since 1990. This corresptiels to
consumption of motor fuels for mobile sources by the army and the public sector (ambulance, fire brigade,
etc.), both on and off road.

3.2.21.2 Uncertainties and time -series consistency (CRF 1.A.5.b)

See chapter 3.2.5.
3.2.21.3 Category-specific QA/QC and verification (CRF 1.A.5.b)

QA/QC procedures in this subsector must be coordinated with 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.A.5 and 1.A.4.c.ii befarach submission. Simultaneously, after processing the data portion of the
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 oothesion.
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Other QA/QC and verificatiorsee section 3.2.6.
3.2.21.4 Category-specific recalculations (CRF 1.A.5.b)

In the subcategory.A.5.b.iii - Mobile othersconsumption of Diesel oil was updated for the y2@d7. For
this reason, the appropriate recalculation for the 1.A.5.b Liquid fuels was done, s&alit®52.

Tab.3-52 Charges after recalculation in 1.A.b for Liquid fuels

Fuel consumption 2017 CH emission 2017
Submission 2020 TJ 3879.27| Submission 2020 kt 0.02152
Submission 2021 TJ 3880.02| Submission 2021 kt 0.02152
Difference TJ 0.75| Difference kt 0.00000
Submission 2021 % 0.02| Submission 2021 % 0.02
CQ emission 2017 N2Oemission 2017
Submission 2020 kt 286.01/ Submission 2020 kt 0.02347
Submission 2021 kt 286.06/ Submission 2021 kt 0.02348
Difference kt 0.06 | Difference kt 0.00000
Submission 2021 % 0.02| Submission 2021 % 0.02

3.2.21.5 Category-specific planned improvements (CRF 1.A.5.b)

Currently there are no planned improvements in this category.

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 includegSH emissions for the faliwing categories:
T 1.B.1 Solid fuels
91 1.B.2 Oil and Natural Gas

In 1.B Fugitive Emissions from Fuels category, especially 1.B.1.a Coal Mining and Handling was evaluated
as a key categonyfab.3-1). Category 1.B.2 also was identified as a key category by the latest assessment,
but only in one from the four tests (LA). Moreover, identifiers placed this category just over the borderline
between key and noikey categories.

Development of individual emissions of greenhouse gases in sector 1.B is shown on the graphs in
Fig.3-42.
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Fig.3-42 GHG emissions trends from Fugitive emissions from fuels [kt/year]

Sector 1.B is dominated by methane emissions from subcategory 1&lld fuels, while emissiofiom
sector 1.B.2: Oil and Natural gas represents on avex2§% of the total emission<£CQ emissions arise
primarily in subcategory 1.B-1Solid fuelsN.O emissions originate only from the subsector 1.B-2Gil

and there are insignificant.
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Fig.3-43 The share of individual GHG emissions fr
the total emissions, expressed as €€3. (1.B.)

3.3.1 Solid Fuels (CRF 1.B.1)

The importance of individual greenhouse gases from the
total emissions, expressed &0 equivalent, is visible
from Fig.3-43.

From the graphs offrig.3-42 and Fig.3-43 is 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 B.1.- Solid fuels, in which vital source of
emissions is underground mining of hard coal. For9201
the decrease of total GHG emissionsG%e/compared to

the 1990 level.

The category is further divided into the followisgbcategories according to IPCC 2006 Gl.:

I 1.B.1.a Coal mining and handling

o 1.B.1.a.1 Underground mines
0 1.B.1.al.i Mining
0 1.B.1.a.l.ii Poshining seam gas emissions
0 1.B.1.a.l.ii Abandoned underground mines
o 1.B.1.a.2 Surface mines

0 1.B.1.a.2.i Mining
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0 1.B.1.a.2.ii Poghining seam gas emissions
M 1.B.1.b Solid fuel transformation
9 1.B.1.c Other

3.3.1.1 Category description (CRF 1.B.1)

The structure of the sector, corresponding activity data, used emission factors and emissions of individual
greenhouse gasesashown in the following outline.

1.B.1, 2019
Activity CH

Structure of sector data EF Emission

[Gol [kgCHM] [k
1B.1l.a Coal mining/handl. 40.90 89.64
1B.1l.a.l Underground mines 3.43 36.92
1.B.1l.a.l. Mining 8.122 27.88
1.B.1.a.l1.ii Postmining activ. 1.675 5.75
1.B.1.a.l1.ii Abandoned mines +) 3.30
1B.1.a.2 Surface mines 37.47 52.72
1.B.1.a.2. Mining 1.340 50.21
1.B.1.a.2.i Postmining activ. 0.067 251
1.B.1.b Solid fuel transformation  5.60 30 0.17
Total year 2019 89.81
Total year 2018 101.53
Index 2019/2018 0.88
Total year 1990 412.93
Index 2019/1990 0.22

+) Methodology and emission factors are explained in 3.3.1.2.

EF
[t COff
22.68
22.68
22.68
NA

NA
NA
NO

CQ
Emission

[kt]
77.83
77.83
77.83
NE
NE
NE
NE
NE
NE
77.83
99.34
0.78
456.24
0.17

N2O
Emission

EF

[kg N2O/t]

NA
NA
NA

NA
NA
NA

[kt]

NO
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

The origin of the data, the emission factors used and the methazhloiilating the level of emissions for
each gas is shown in detail in the following outline.

Structure of sector Source of
Activity data

1B.1la Coal mining/handl. CzSO
1B.la.l Underground mines CzSO
1.B.1.a.1.i Mining CzSO
1.B.1.a.1.ii Postmining actvity CzSO
1.B.1.a.1l.iii Abandoned mines various)
1.B.1.a.2 Surface mines CzSO
1.B.1.a.2.i Mining CzSO
1.B.1.a.2.ii Postmining actiity CzSO
1.B.1.b Solid fuel transformation FAOSTAT

2019

CH

D
D

+) Methodology and emission factors aeplained in 3.3.1.2.

Emission factors

CQ

N>O

NA
NA
NA

NA
NA
NA

CH
Tier 12
Tier 12
Tier 2
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1

Method used

CQ
Tier 12
Tier 12
Tier 2
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1

N.O

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 source category 1.B.1.c Other.

The main processoal miring andhandling emits 99 % of methane emissions from the category $did
Fuels category is underground mining of Hard Coal in the OsdavaNJJ A y t
Brown Coal mining by surface methods and pogting treatment of Harcdand Brown Coal. Coal mining

(especially Hard Coal mining) is accompanied by an occurrence of methane. Methane, as a product of the
coakformation process, is physically bonded to the coal mass or is present as the free gas in pores and

cracks in the coalnd in the surrounding rocks.

NB I ©

f SaasSN

Part1: Annual inventory submission

140



CHMI NATIONAIGHGNVENTORREPORT OF TREZECHREPUBLIA990-2019

Besides methane, during mining of coal mass a certain amount of carbon dioxide is released, that
accompanies methane in the firedampQ is reported only for the underground mining of hard coal, for
surface mining of lignitemission factor is not available.

The proportion of subcategory 1.B.3olid fuel transformation in the total emissions of greenhouse gases
is quite minor. Subcategory 1.B.1.Other is not used, because for reporting the previous subcategories
are used.

12000

The graph orFig.3-44 shows the time trend of total
emissions of greenhouse gases in the entire subsector
1.B.1. The chart also demonstrates the shareCGi
emissions in the total GHG emissions, which on
average makes about 4%.The contribution of the
individual subsectors to the total emissions GH,
depending on the volume of mining from underground
I N T mines (hard coal) and surface mines (lignite) in
omttors) e category 1.B.1 is shown on the graplFig.3-45.
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Fig.3-44 The trend of GHG emissions and the relations
between emissions of G&nd CH(1.B.1)

The Czech Republic has historically mined and is still mining large volumes of lignite, primarilygwpr ener
purposes. Hard coal is used for energy purposes, as well as for the production of metallurgical coke. Hard
coal mining, although its volume is abdu®s of the total volume, is accompanied by considerably more
significantCH emissions than mining ofjinite.

CH, emissions Coal mining

Mined coal [Mt/year]

CH, emissions [kt/year]
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Fig.3-45The ratio of methane emissions from Underground mines and Surface mines and the corresponding develc
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, underground mines are in operation in the Ostrav&lIdA yt O2 | f YA Y A
In the end of year 2016, the part of OstraYal NBA Yyt O2Ff YAYAYy3 | NBI 41l a
decreasing of amount of mined Hard Coal and emissions. In the past, Hard Coal was also mined in the
vicinity of the city of Kladno. These mines were close@003. Brown 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 mining of Brown Cohignite 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. The am@iit of
emissions from brown coal underground mine in the Northern Bohemia contribute about 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/EUROSTATr{the repo
CZECH_COAL.xIs). 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 miningH 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)

Hardcoal mining is the principal aece of fugitive emissions dEH. 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 3L a NBY2@If aeaitSvya oSNB A @adra®RdzOSR
Y I NI A yniningGage4, tvhich 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 methane condeations 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 during which realduethane 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¥arvina coalfield OKR (North Moravia) and mine kishoor

60/ SYGuNHzyo Of2aS (G2 52fyN WAnN] 2 & methanebetidslors 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 the methane enissiestimate is made only from OKR mines.

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 seam gas and 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 pethle isixties when was the maximum in
mining in Ostrava. At that time, exceeded the daily amount of gas is 500 thousd@HnThe gas was
discharged from the mines using ventilation with 17 air pits and mine degassing. Amount on the gas in
abandoned mins today, after the destruction of almost all pits, is stabilized at around 40 thousahd. m
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 rett&®m the underground spaces in
Ostrava for a number of years.

Parts of abandoned mines ha@H recovery systems. There is company, which has established mining
areas for mining of firdlamp in Ostrave&y I NJJA Yyt | NBF @ Ly (KS Imaticsu&ény SR Y
devices and firedamp stations. Firedamp arises from abandoned 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 productiarith an ignition combustion enginefttp://www.dpb.cz/).

Surface Mines (CRF 1.B.1.a.2)

Surface Mining Activities (1.B.1.a.2.i)
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Lignite (Brown Coal) is mined in surface mines in the Czech Republic. Lignite is mineitly printae
Northern Bohemia area. Small parts of very young Lignite mines 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 werderground mines. The abundance of methane in these
mines has never 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 nanoherg

mines were already not in use.

PostMining Activities (1.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 Coke from Coking Coal

Fugitive methane emissions from coal treatment prior to the actual coking process are listed under
1.B.1.a.1.ii PogWlining Activities. Emissions from the actual productionGuke are given under 2.
Industry.

Production of briquettes from Brown Coal

Fugitive methane emissions from coal treatment prior to the actual briquetting process are listed under
1.B.1.a.l1.ii Postining ActivitiesCQ emissions from the actual productiasf briquettes are included in
subcategory 1.A.2.g.

Production of 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 us&ince there are no

available official activity data about charcoal production in the Czech Republic, tbificial data from

FAOSTAT statistics were used. The missing data were extrapolatek:fai net calorific value 301J/kg

(Table 113 in Revised 996 Guidelines) was used to convert activity data to the energy units. Resulting

CH emissions please see in ti@b.3-53. Unfortunately IPCC 2006 GILt / / T HAanncO R2y Qi 1L
emissions factors for fugitive 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
inventoryteam consider this approach to be relevant in this case.

Tab.3-53 CH emissions from charcoal production

1.B.1.b Solid Fuel Transformation

Production Production CH emissions
kt/year TJlyear kt/year
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
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2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

1.B.1.b Solid Fuel Transformation

Production
kt/year
4.20
5.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.60
6.40
6.00
6.00
6.00
6.00
6.00
8.00
5.60
5.60

Production
TJlyear
126.00
150.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
198.00
192.00
180.00
180.00
180.00
180.00
180.00
240.00
168.00
168.00

CH emissions
kt/year
0.13
0.15
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.20
0.19
0.18
0.18
0.18
0.18
0.18
0.24
0.17
0.17

FugitiveCQ emissions are not estimated or are negligible and no known method is available for their
determination in this category (notation key NE). FugitNs® emissions are not estimated because,
according to the current state of knowledge, these emissions daserur (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)

Country specific emission factors were determined for calculation of fugitive methane emissions in
dzy RSNANR dzy R YAYyS&a Ay

emissons is given iMab.3-54%

488 6¢ ¢l

iKS a802yR KIfF¥
YR b2@t 681

Tab.3-54 Coal mining andCH emissions in the OstravaKarvina coaimining area

1960
1970
1975
1980
1985
1990
1995
1996
Total

1990 till 19%

Coal mining
[mil. tlyear]
20.90
23.80
24.11
24.69
22.95
20.60
15.60
15.10
167.31
50.76

CH emissions
[mil. m3/year]
348.9
589.5
523.8
505.3
479.9
381.1
270.7
276.0
3375.3
927.8

Emission factors

[m3/t]
16.7
24.7
21.7
20.5
20.9
19.0
17.4
18.3
20.2
18.3

2F GKS mddpn g
MAphpT L P

Only the values for 1990, 1995 and 1996 were used from this table to determine the emission factors.
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The average value of the emission factor of 18%& mas recalculated to 12.261 kg/t using a density of
methane of 0.67 rfikg. This emission factor is used for coal mined in the Ost¥avaNIZA Yyt O2 | f YA Y )
for years 19901999. The emission factor set by estimation at 50% of this value was used for the remaining
Hard Coal from underground mines in othameas. This is valid for coal with minimum coal gas capacity
6021t FNRBY GKS YflIRy2 FINBlI (2 Hwnnuw IYyR O2If FNRY

For the period after 2000 were determined new, revised emission fa€bk$ mined coal.

The management of OKD, a(@stravaY | NDA Yt YAySas 22Ayd 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 glaased 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 from degassing and the total amount of
methane released into the atmosphere. A summadyhe information provided is given ifab.3-55.

Tab.3-55Methane production from gas absorption of mineand its use

mil.m3 CH, * year?

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.3-56 are 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 used. Research with aim to develop
this emission factor was performed in 2011.

Tab.3-56 Calculation of emission factors from OKD mines for period 2000 onwards

year OKD mining CHemissions EF
[kt/year] [t/year] [t CH/Kt]

2000 11514 106 396 9.24
2001 11 844 94 336 7.96
2002 12 049 87301 7.25
2003 11 301 85 626 7.58
2004 10901 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 87770 8.75
2000- 2008 100 270 814 385 8.12

Tab.3-54 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.3-56). Based on these values an average emission factor, from
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the period 20002008 was set up, which wasl2 tCH/kt. This average value has been used since 2009
6¢l 1t FTYR b2@t6S1ZI MPppTO P

This emission factor can be considered as emissions factor on the level Jigridl countryspecific
emission factor, which is applicable for Ostravd NBA Yyt | NBI &

For 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. However it is necessary to remind that underground mining in the
mines of other areas than OKD is really minor ahtha end 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 undergrountard 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 thgolume 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 f@90l¢ 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 undergroundand coal mining; the values are given in ffa.3-57.

Tab.3-57 Emission factors and emissions from underground mining of hard coal

Year Production Emission Emission of
OKD factor CcQ
[kt/year] [t CO/kt] [kt CQlyear]
1990 22 371 22.75 456.3
1991 19 461 22.75 395.1
1992 18 481 22.75 392.9
1993 18 297 22.75 373.5
1994 17 376 22.75 362.6
1995 17 169 22.75 356.2
1996 16 532 22.75 343.7
1997 16 069 22.75 337.8
1998 15 863 22.75 332.6
1999 14 419 22.75 306.4
2000 14 855 22.75 315.2
2001 15138 22.75 324.1
2002 14 470 22.75 323.0
2003 13643 22.75 309.7
2004 13 302 22.75 301.9
2005 13252 22.75 300.9
2006 14 292 22.75 324.8
2007 12 895 22.75 293.1
2008 12 662 22.75 287.1
2009 11 001 22.75 250.2
2010 11 435 22.68 259.3
2011 11 265 22.68 255.4
2012 11 440 22.68 259.4
2013 8 594 22.68 194.9
2014 8 680 22.68 196.8
2015 8 314 22.68 188.5
2016 6 900 22.68 156.5
2017 5400 22.68 122.5
2018 4 381 22.68 99.3
2019 3432 22.68 77.8
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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®Hi/t coal; the activity data are employed at the same level as
in subcategory 1.B.1.a.1.i Mining Activities

Tab.3-58 Used emissions factors and calculation Gf4 emissions from underground coal miningpost minesoperations in
period 1990- 2019

Production Emission Emission of
Year OKD factor CH
[kt/year] [t CHYkt] [kt CH/year]

1990 22 371 1.675 37.47
1991 19 461 1.675 32.60
1992 18 481 1.675 30.96
1993 18 297 1.675 30.65
1994 17 376 1.675 29.10
1995 17 169 1.675 28.76
1996 16 532 1.675 27.69
1997 16 069 1.675 26.92
1998 15 863 1.675 26.57
1999 14 419 1.675 24.15
2000 14 855 1.675 24.88
2001 15138 1.675 25.36
2002 14 470 1.675 24.24
2003 13643 1.675 22.85
2004 13 302 1.675 22.28
2005 13 252 1.675 22.20
2006 14 292 1.675 23.94
2007 12 895 1.675 21.60
2008 12 662 1.675 21.21
2009 11 001 1.675 18.43
2010 11 435 1.675 19.15
2011 11 265 1.675 18.87
2012 11 440 1.675 19.16
2013 8594 1.675 14.39
2014 8683 1.675 14.54
2015 8236 1.675 13.80
2016 6785 1.675 11.36
2017 5415 1.675 9.07

2018 4381 1.675 7.34
2019 3432 1.675 5.75

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 13 nTo converted to ICH/kt, it
was necessary to use conversion faddd7 kg/n¥. See thelTab.3-59.

Tab.3-59 Used emissions factors and calculation ©H emissions from underground coal mimg ¢ in period 20022016.

Year Production Emission Emission of
Kohinoor factor CH
[kt/year] [t CH/kt] [kt CH/year]
2002 380 0.012 4.58
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
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Year Production Emission Emission of
Kohinoor factor CH
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 oimethane emissions from abandoned mines has been carried out in accordance with the
methodology IPCC 2006 GI. at the level Tier 1. For the purposes of this calculation, the number of closed
mines in the OstravKarvina coalfield was determined in prescribetérvals (intervals years 19a1925,
19261950, 19511975, 1976¢ 2000, 2001 to the present). Given that in the Ostravina coalfield

occur only mines with high amount of the gas, were used values for the percentage of coal mines that are
gassy fronthe column High (IPCC 2006 GI. (IPCC 2006): Tab. 4.1.5¢ NBERNDONED UNDERGROUND
MINES, DEFAULT VALUEEERCENTAGE OF COAL MINES THAT ARE GASSY, page 4.24.), the following:
1901¢ 1925: 10%

1926¢ 1950: 50%

1951¢ 1975: 75%

1976¢ 2019: 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 MINBBISSION FACTOR, MILLIGN&thane/MINE).

Since 2005, total emissions of methane from abandoned mines have graduakased in the context of
increased degassing of abandoned mines by the Green Gas company (electricity generation at
cogeneration units, stationed for esite extraction of methane). The overall data and the calculation
procedure are shown ifiab.3-60.

Tab.3-60 Emission ofCH, on abandoned mines

year CH emission in period [kt/year] Calculated Use ofCH Total
1926- 1950 1951- 1975 1976- 2000 2001- 2019 emission [%] emissiors

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 11.63 11.63
2002 0.41 1.99 8.86 0 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 5.0 10.66
2006 0.40 1.90 7.84 0.76 10.90 7.5 10.08
2007 0.40 1.87 7.62 0.69 10.59 20.0 8.47
2008 0.40 1.85 7.44 0.64 10.33 25.0 7.75
2009 0.39 1.83 7.26 1.80 11.29 50.0 5.65
2010 0.39 1.81 7.09 1.70 10.99 60.0 4.40
2011 0.39 1.79 6.94 1.61 10.73 70.0 3.22
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year CH emission in period [kt/year] Calculated Use ofCH Total
1926- 1950 1951- 1975 1976- 2000 2001- 2019 emission [%] emissiors

2012 0.38 1.77 6.79 1.53 10.48 70.0 3.15
2013 0.38 1.76 6.65 1.47 10.25 70.0 3.08
2014 0.38 1.74 6.53 1.41 10.05 70.0 3.02
2015 0.38 1.73 6.41 1.36 9.86 70.0 2.96
2016 0.37 1.71 6.29 1.75 10.11 70.0 3.03
2017 0.37 1.71 6.29 2.62 10.99 70.0 3.30
2018 0.37 1.71 6.29 2.62 10.99 70.0 3.30
2019 0.37 1.71 6.29 2.62 10.99 70.0 3.30

Surface MineCRF 1.B.1.a.ii)

Total emissions, used activity data and emission factors for proper extraction of lignite (Brown Coal) from
surface mines angostmining related adjustments are presented in thab.3-61.

Tab. 3-61 Used activity data, emissions factors and calculation ©f emissions from surface coal mining and post mines
operations in period 1996 2019

Brown Coal Emission factors for activities Emission of
year production mines postmines CH
[kt/year] [t CHY/Kt] [t CH/Kt] [kt CH/year]

1990 78 983 1.34 0.067 111.13
1991 76 680 1.34 0.067 107.89
1992 68 084 1.34 0.067 95.79
1993 66 884 1.34 0.067 94.11
1994 59 568 1.34 0.067 83.81
1995 57 163 1.34 0.067 80.43
1996 57 356 1.34 0.067 80.70
1997 57 446 1.34 0.067 80.83
1998 48 619 1.34 0.067 68.41
1999 41 524 1.34 0.067 58.42
2000 46 655 1.34 0.067 65.64
2001 47 960 1.34 0.067 67.48
2002 45 100 1.34 0.067 63.46
2003 45 780 1.34 0.067 64.41
2004 44 040 1.34 0.067 61.96
2005 44 155 1.34 0.067 62.13
2006 44 383 1.34 0.067 62.45
2007 45 197 1.34 0.067 63.59
2008 43 064 1.34 0.067 60.59
2009 45 066 1.34 0.067 63.41
2010 43 349 1.34 0.067 60.99
2011 46 209 1.34 0.067 65.02
2012 43 078 1.34 0.067 60.61
2013 40 029 1.34 0.067 56.32
2014 37 697 1.34 0.067 53.04
2015 37 697 1.34 0.067 53.04
2016 38473 1.34 0.067 54.13
2017 39 306 1.34 0.067 55.30
2018 39191 1.34 0.067 55.14
2019 37471 1.34 0.067 52.72

Determination of activity data and emission factors for mining andpasing treatment is given in the
description of the individual activities on surface mines.

Surface Mining Activities (1.B.1.a.2)

PostMining Activitieq1.B.1.a.2.ii)
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Data from the source part of the questionnaire completed in the CzSO Questionnaire (C2HOwad
employed to determine activity data on extraction of Brown Coal and Lignite. The mining yearbooks and
other data sources continue to be usedly 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 escaping into the air. Consequently, default IPCC emission factors are
employed tocalculate methane emissions from surface mining and from-posing treatment (IPCC
2006).

The emission factor for surface mining activities is used following due to the recommendation E.19 from
FCCC/ARR/2016/CZE. The description of recommendation Eot® FCCC/ARR/2016/CZE (2016
Centralised 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 the Czech Republic because the average overburden depths
of the surface minesaries 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 I, using default emission
factors- see chapter 3.3.1.1.2.

CH emissions from charcoal production were estinditby 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 about charcoal production in the Czech Republic, tbiicial data from

FAOSTAT statistics were used. The missing data were extrapolated. The default net calorific Mallkg 30

(Table 113 in Revised 1996 Guidelines) was used to convert activity data to the energy units.
PYTF2Nldzy 6§St@ Lt/ / Hnncfabtendssions factofs forfugitive emisBichyf@ii  LINE
charcoal production. From this reason the emission factor provided in Revised 1996 Guidelines (IPCC 1997)

is still used. Since these emissions are very low the team consider this approach to be raltviargase.

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 of 1990 to ZD1

In 2020 was carried out an extensive study aiminggdate he uncertainties in thesector 1.B.1From

the study follows that in ti$ category higher uncertainties should be expectddn in 1.A The
uncertainties in the activitydata result primarily from inaccuracies in weighing of extracted coal.
Conversly, 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 emission factors employed. The
emission factors for determining emissiofi®m underground mining of hard coal are based on
measurement of the methane concentrations in the air ventilated from underground mines in the second
KFEEF 2F GKS mMobpnQad ¢ KS syuld Badiite fow, ivBilehd whcedait@m S Y A & a
the CQ emission factoshould be expectetigher.

The determination ofincertaintieswas carried out according the same methodology as in case of category
1.A, i.e. bree independent experts estimate of 'basic' uncertaintiefich were averaged (sedapter
3.25. orfordetails SAStt S0 Ff® HAHN

For specific uncertainties used fiotroduction into the trend in total national emissiorsee Annex 2.
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3.3.1.4 Category-specific QA/QC and verification

General quality control and sourgpecific quality contro(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 of Tier 1 were performed according to the QA/QC plan by the seapileco
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.

During control ofhe 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 in the Czech Republic methodology
were compared with the emission factar§ 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 methodology correspond, in their range, to the emission factors employee dther countries.

Furthermore, the correct usage of the methodology at Tier | level for the calculatioh emissions from
abandoned mines and the performance of own calculations were checked. The calculation procedure was
consulted with an indepedent expert from the VSBechnical 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 of numerical data from the working set to the CRF Reporter doesveat amy
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 performed QA/QC procedures are stored
too.

3.3.1.5 Category-specific recalculations

Based on the review from the last year some recalculations had to be done. First recalculation was in
1.B.1.a Coal mining and handling which was redistributed, because the amount of brown coal minined
from underground mine from the subcategorz 1.B.1.a.2 added to the 1.B.1.a.1 Underground mines
subcategory. In 2016 the mine was closed. It was possible to get data only to 2002. Before 2002 are no
available data. See the recalculated amount of extracted coal and the amo@iti@f the tablesTab.
3-62andTab.3-63.

Tab.3-62 Changes after recalculation in 1.B.1.a.1 for Bituminous coal

Extracted coal 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Submission kt

2020 14.5| 13.6 13.3 13.3| 14.3| 129 12.7| 11.0 11.4 11.3| 114, 86, 87 83| 6.9
Submission kt
2021 14.9| 14.1 13.8 13.7| 14.8 13.4, 13.0/ 11.4 119 117/ 119 89 9.2 86| 6.8

Difference kt 0.4 0.5 0.5 0.5 0.5 0.5 0.3 0.4 0.4 0.4 0.5 0.4 0.5 0.3/ -0.1
Submission %

2021 26| 33| 33, 34 32 35 23 31 36| 37/ 38 40 53 38| -09
CH emissions 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Submission  kt 104.| 103. 112.| 119., 105., 110. 100. 100.
2020 7 3| 98.7 7 1 2 8| 96.3 1/ 98.6 1| 75.2) 76.0/ 72.8) 60.4
Submission  kt 145.| 144, 138. 151.; 159.| 141.| 143.| 118.| 122., 119.] 121.
2021 3 5 7 8 4 6 8 1 1 3 3| 920/ 945 89.1| 715
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Difference kt 40.6/ 41.1) 40.1| 39.1| 40.3) 36.3) 32.9 21.8 221 20.8| 21.2| 16.8 18.6 16.4| 11.1

Submission %
2021 27.9 28,5 28.9| 25.7 25.3) 25.7| 229 185  18.1| 17.4, 175 18.3| 19.6/ 18.4 155

Tab.3-63 Changes after recalculation in 1.B.12f0or Brown coal+Lignite

Extracted coal 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Submission  kt 45.4| 46.2| 44.5 44.6| 44.8 45.6| 43.3 45.4| 43.7| 46.6| 43.5 40.3| 38.1| 38.1 385

2020 8 4 0 2 5 6 6 2 7 4 3 9 8 1 3
Submission  kt 45.1| 45.7| 44.0| 44.1) 443 45.2| 43.0| 45.0| 43.3| 46.2| 43.0 40.0 37.7, 37.7| 384
2021 0 8 4 6 8 0 6 7 5 1 8 3 0 0 7

Difference kt -0.38| -0.46| -0.46| -0.46| -0.47| -0.47| -0.30| -0.35/ -0.43| -0.43| -0.45| -0.36| -0.48  -0.41| -0.06

Submission %
2021 -0.84| -1.00| -1.04 -1.05| -1.05| -1.03| -0.69 | -0.78| -0.98 ' -0.93| -1.06| -0.89| -1.27 -1.08| -0.14

CH emissions 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Submission  kt 63.9| 65.0/ 62.6/ 62.7| 63.1 64.2| 61.0 63.9| 61.5/ 65.6| 61.2 56.8| 53.7| 53.6| 71.4

2020 9 6 1 8 0 5 1 0 9 2 5 2 2 1 5
Submission  kt 63.4] 64.4| 619 62.1| 62.4| 63.5 60.5 63.4, 60.9 65.0 60.6/ 56.3| 53.0 53.00 54.1
2021 6 1 6 3 5 9 9 1 9 2 1 2 4 4 3
Difference kt -

-0.53| -0.65| -0.64| -0.65 -0.66| -0.66/ -0.42| -0.49| -0.60| -0.61 | -0.64| -0.50| -0.68| -0.57| 17.32

Submission % R
2021 -0.84| -1.00| -1.04  -1.05| -1.05| -1.03| -0.69| -0.78| -0.98 ' -0.93| -1.06| -0.89| -1.27| -1.08| 32.00

For subcategory 1.B.1.a.1.i recalculation was done due to the wrong emission fa€éi batween years

2009¢ 2018. The recalculated amount 6H emissions is shown only for Bituminous coal without lignite
underground mined to show to real difference due to the change of emission factor. See recalculated data
of CH emissions in th&ab.3-64.

Tab.3-64 Changes after recalculation in 1.B.11a.for CH emissions from Bituminous coal.

CH emissions 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Submission 2020  kt 96.27| 100.06/ 98.58| 100.11| 75.20| 75.96, 72.75| 60.38 47.25/ 37.63
Submission 2021  kt 89.35| 92.87 91.49 92.91| 69.80, 70.52] 66.89) 55.11 43.98 35.58
Difference kt -6.92| -7.19| -7.08) -7.19, -540| -5.43 -586| -5.27 -3.27 -2.05
Submission 2021 % -7.74, -7.74| -1.74| -7.774 -7.74| -7.71, -8.76| -9.57 -7.44 -575

Another recalculation was done for the 1.B.1.a.1.iii Abandoned Underground Mines, because in 2016 the
mine Kohinoor (Centrum) was closed, which means that from 2017 there is another abonded underground
mine. Furthermore default EF between 192600 was caected for the years 20128018 according to the

last review process. Therefore for the years 2Q08.8 EF was recalculated and the emission amount was
changed. See the difference in tfiab.3-65.

Tab.3-65 Changes after recalculation in 1.B.11a.for CH emissions from bituminous coal.

CH emissions 2016 2017 2018
Submission 2020 kt 4.24 4.24 4.37
Submission 2021 kt 3.03 3.30 3.30
Difference kt -1.21 -0.94 -1.07
Submission 2021 % -39.75 -28.63 -32.61

In the subcategory 1.B.1.a.1 were corrected the amount of mined Bituminous coal between years 2015
2017. For this reason, the appropriate recalculations were done and it is stated Tath8-66. In this

table only consumption and emissions from bituminous coal are stated to show the real difference for the
changes.
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Tab.3-66 Changes after recalculation in 1.B.11a.for CH emissions from Bituminous coal.

Extracted coal 2015 2016 2017
Submission 2020 kt 8.31 6.9 5.40
Submission 2021 kt 8.24 6.79 5.42
Difference kt -0.08 -0.12 0.02
Submission 2021 % -0.95 -1.69 0.28
CH emissions 2015 2016 2017
Submission 2020 kt 89.64 76.18 60.54
Submission 2021 kt 89.11 70.25 56.35
Difference kt -0.53 -5.93 -4.19
Submission 2021 % -0.59 -8.45 -7.44
CQ emissions 2015 2016 2017
Submission 2020 kt 188.53 156.46 122.45
Submission 2021 kt 186.76 153.86 122.79
Difference kt -1.77 -2.61 0.34
Submission 2021 % -0.95 -1.69 0.28

1.B.1.A.1.i recalculation was done due to the wrong implied emissions fac@@anf the year 2005 in
CREF tables. The recalculated differences based on the last review question can be sedram3tGy.
However the iEF changed laese of adding underground mine for Lignite to the total amount of
underground mines.

Tab.3-67 Changes after recalculation in 1.B.11dor extracted coal.

Extracted coal 2005 iEF (CRF table: 2015
Submission 2020 kt 13.25 Submission 202( kt 22.70
Submission 2021 kt 13.72 Submission 202! kt 21.93
Difference kt 0.46 Difference kt -0.77
Submission 2021 % 3.38 Submission 202! % -3.51

3.3.1.6 Category-specific planned improvements

Given that the issue @missions from abandoned mines was included in the same time as the transition

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, nag@d cooperation with the
specialist on the issue of leakage of methane from abandoned mines in the OK&aviaa coalfieléind

with experts from Czech Geological Survey

In the other subsectors no improvements are planned at the present.

3.3.2 Oiland Natural Gas (CRF 1.B.2)

The category is divided according to IPCC 2006 Gl. and CRF Reporter into subcategories:

T 1.B.2.a QOil
0 1.B.2.a.1 Exploration

0o 1.B.2.a.2 Production

o 1.B.2.a.3 Transport

o 1.B.2.a.4 Refining/Storage

o 1.B.2.a.5 Distribution of Oil Products
o 1B.2.a.6 Other

T 1.B.2.b Natural Gas
0 1.B.2.b.1 Exploration
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1.B.2.b.2 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.1 Venting

o 1.B.2.c.2 Flaring
3.3.2.1 Category description (CRF 1.B.2)

The structure of the sector, the corresponding activity data, the used emission factors and emissions of
individual greenhouse gases can be seen on the following outline.

1.B.2, 2019
Activity CH CQ N2O
Structure of sector data EF Emission EF Emission EF Emission
[PJ] [t CH/PJ] [kt] [t CQ/PJ] [kt] [kg NoO/PJ] [kt]

1B.2a.l Exploration NE
1.B.2.a.2 Production and Upgr. 3.47 4.7021 0.016 8.860 0.0307 NA -
1.B.2.a.3 Transport 335.85 0.146 0.049 0.013 0.0045 NA -
1.B.2.a4 Refining 335.85 0.585 0.196 NA - NA -
1.B.2.a.5 Distrib. of Oil Prod. 335.85 NA - NA - NA -

1.B.2.a.6 Other NO

1.B.2.b.1 Exploration NE
1.B.2.b.2 Production 7.21 38.14 0.275 +) 0.0001 NA -

1.B.2.b.3 Processing NO
1 4.59 5.715 +)  0.0244 NA -

1.B.2.b.4 Transmission and 246.39
Storage 123.42 3.24 0.399 +) 0.0016 NA -
1.B.2.b.5 Distribution 128.15  127.19 16.299 +) 0.0649 NA -

1.B.2.b.6 Other I.E.
1.B.2.c.1 Venting- Oil 3.47 235.3 0.816 48.7 0.1688 NA -
1.B.2.c.2 Flaring- Oil 3.47 0.568 0.002 919.9 3.1892 0.015 0.0001
Total year 2019 23.768 3.483 0.0001
Total year 2018 24.132 4.694 0.0001
Index 2019/2018 0.98 0.74 0.74
Total year 1990 43.196 2.202 0.00003
Index 2019/1990 0.55 1.58 1.69

+) 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 detaiitsthe following outline.

2019
Structure of sector Source of Emission factors Method used
Activity data CH, CcQ N2O CH CQ 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 CSs CS NA Tier 2 Tier 2 -
1.B.2.b.3 Processing NO

1.B.2.b.4 Transmission and CzSO CSs CSs NA Tier 2 Tier 2 -
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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 Gsede 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 GI. (IPCC 2006).

Methane amissions 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 ifFig.3-47 gives an overview of the trend in emissions in this category in the time series since
1990.

CO, eq. emissions 1.B.2 CH, emissions
1200 50
= 1000 = 40
- $
z 230
2 600 2
o
g 200 :E 20
:._ 200 uE‘:?lU
° T
O ] > v o o ™ N=3
& K & S ’\9%0 ,»qu‘ ,@"’% m@w 1.@% -19'& '19'\’& qp{b
W CH4 (CO2eq) ©COZ 51.8.2.b Natural Gas 1.B.2.a Oil
Fig. 3-47 The trend of GHG emissions and - Fig.3-47b The ratio of methane emissions from subsector
relationship between C@and CH emissions (1.B.2) (1.B.2.a) and Natural Gas (1.B.2.b)

The graph orFig.3-47 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 Nat@as) to the totalCH emissions throughout
the period in the category 1.B.2 is shownfeig.3-47b.

As shown orFig.3-47 for the amount ofCH emissions in sector 1.B.2. Oil and Natural Gas are therefore
crucial the emissions, produced in the gas industry.
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3.3.2.1.1 Oil (CRF 1.B.2.a)

Crude oil production and import
16000 - -- - - mmm e mmm e ——— oo
14000 F----=—---- - - - mmmm——m oo
12000 f--=-=mmm e
10000 f--=- ===

In subcategory Oil are reported emissions from minin
processing of domestic crude oil and emissions fro
refining of imported crude oil. The share of domesti

crude oil is very smallabout 1% (from 0.7 to 4.8%). The 22‘;2 PP G ¢ Ny
time profile of domestic productioand imports of crude 4000

Oil [kt/year]

oil in the Czech Republic is shownFig.3-49. 2000

0
GHG emissions from Crude Oil transport and refining a KOG A R
from Crude Oil produadn, which is performed in the mports_ Froduction

Czech Republic in combination with mining of Naturirig. 3-49 Crude Oil production and import in the Zin
Gas, are reported in this categor@Q emissions from 1990¢ 2019

the refinery resulting from combustion processes

(including flaring) are included in 1.A.1.b Crude Ail

Refining. Crude oil production

L et
Explaation (1.B.2.a.iii.1) e J

250 Fmmmmmmmmmmmmmm o

Emissions from this subcategory are not estimated, sir
activity data are not available. Explorationis notregula 3 150 coccoee™
performed in the Czech Republic. Ttatement of MND 100 L--- _
a.s. (only company with licence for exploration 50
Czechiajs that they perform exploration but only ver 0
random and this activity do not release emissions at a & g P P o P

200 F------------- N - - - - - - - - -

Oil [ktfyear]

Production and Upgrading (1.B.2.a.iii.2) Fig.3-49 Crude Oil production in the Zin 1990¢ 2019

Crude Oil is mined in the Czech Republic in Southern
Moravia. Therig.3-49b gives the amount of mined Crude Oil in the territory of the Czech Republic.

The quantity of crude oil extracted in each year depends on the amount of recoverable reserveBid-rom
3-49%b is visible that the maximum extraction was in the period from 2003 to 2006. It is expected that the
decline in production unt2019will continue.

Transport (1.B.2.a.iii.3)

Transport of Crude Oil in the territory of the Czech Republic is performed only in closed systems (pipeline

transportch A f LA LISt AyS 5NHzO0F FNRY wdzaaAl FyR Ly32ft&dl
used to calculate fugitiveCH 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 Repubticeisented inFig.3-49.
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Distribution of Oil Praatts (1.B.2.a.iii.5)

Natural Gas production and import

The final products after processing Crude Oil :22 [T

longer contain dissolved methane or carbon dioxi 300 Lomoe- A -
and thus fugitive emissions are not considered in tt
subcategory. For completeness, activity da
corresponding to the volume of pcessed Crude Oi
in the individual years were recorded in CRF.
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Other (1.B.2.a.iii.6)

No other operations are considered.
Fig.3-50Natural Gas production and import in the CZ in 1¢

3.3.2.1.2 Natural Gas (CRF 1.B.2.b) ¢2019

In the subcategory Natural Gas are reported Gt Natural Gas production

emissions from domestic natural gas production a
emissions related to the operation of individual par
of the gas system (import, transit, storage ar
distribution to end users). The share of tHemestic

natural gas prodction is very smalt about 1.26

(from 0.7 to 2.1%). The time profile of domest 2.00
production and import of natural gas in the Cze 0.00
Republic is shown ofig.3-50.
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Exploration (1.B.2.b.iii.1) Fig.3-51 Natural Gas production in the area of CZ in 19¢
2019
Emissions formed in exploratory boreholes are not
reported in this subcategory. This activity is not performed in the Czech Republic, or only completely
random.

Production (1.B.2.h.iii.2)

Natural Gas is extracted in the Czech Republic in the area of Southern Moravia, accompanying extraction
of Crude Oil, and in Northern Moravia, where it is derived from degassing of hard coal deposk#y.The
3-51 gives the amount of production Natural Gas in the territory of the Czech Republic.

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 StorageB12.b.iii.4)

The calculation of GHG emissions in this subcategory is carried out in two steps: independently in the first
step is carried out an estimation of the emissions for the transit system anepnggisure gas pipelines,

and in the second step essions from underground gas storage facilities are estimated. For each part of
the gas system is used a different methodological approach.

A transit gas pipeline runs through the territory of the Czech Republic, transporting Natural Gas from
Russia to thecountries of Western Europe, with a length of 3 822 km. In addition to this central gas
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pipeline, a system of highressure gas pipelines is in operation in the territory of the Czech Republic,
providing supplies of Natural Gas from the transit gas pipelind underground gas storage areas to
centres of consumption. In 201¢he highpressure gas pipelines had an overall length of 3&Ksn.

This subcategory also includes all the technical equipment ongrggsure gas pipelines. On the transit
gas pipelie, this consists primarily of 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 coon@stg®NS,

during inspections 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 tech@icequipment, are also evaluated.

Emissions from storage (injection and mining) of Natural Gas in the territory of the Czech Republic are
reported in this subcategory. The total turnover (injection and mining) of Natural Gas in underground
storage areas aoesponded to3 624mil. m*in 2019.

Distribution (1.B.2.b.iii.5)

Emissions from distribution gas pipelines, with an overall length ir© 20174 057 km, 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 increasing.

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, which is in South Moravia. Crude oil extraction takes place
there, along with natural gas production.

Tab.3-68 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.3-68 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 thisnsior proportion from the total emissions

in whole subcategory Oil and Gas (1.B.2.a).

Tab.3-68 Emissions oCH, CQ and N,O from Venting and Flaring in 19992019

Venting- emissions [t/year] Flaring- emissions [t/year]
Ch Cca ChH Cca N2O
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 1.81 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
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Venting- emissions [t/year] Flaring- emissions [t/year]
CH CQ CH CQ N20O
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 1.11 0.23 0.003 4.33 0.00007
2019 0.82 0.17 0.002 3.19 0.00005

3.3.2.2 Methodological issues

5dzNAy3 G(GKS wmopdhpnQasr /1 SOK NBFAYSNARASE KI FS dzy RSNE
reconstruction, to decrease technical losses of ravaterials and final products. Comprehensive
verification has been carried out of the seals of the individual fittings, pumps and all the technical
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 Gl.
(IPCC, 2006) can be considered to correspond to the current technical condition of refineries in this
country. In this connection, it should be pointed abét fugitive emissions from refinery technology

O2dzZ RyQli 0SS RSUSNXYAYSR 0& RANBOG YSIFadaNBYSydaasz |
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 in the national emission database and are of the same order of magnitude.

In general, it can be stated that fugitive greenhouse gas emissions octhis isubcategory only in
operations in which Crude Oil saturated in carbon dioxide and methane is in contact with the atmosphere.
All operations involving Crude QOil in the Czech Republic are hermetically sealed. Thus, fugitive emissions
are formed only though leaks in the technical equipment. Following thermal treatment of Crude QOil, the
resultant products no longer 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€gdsmissions

from the refinery resulting from combustion process(including flaring) are included in 1.A.1.b Crude Oil
Refining.

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 foiICQ andCH ¢ notation key NENOemissions: notation key NA:Oemissions are practically
not formed in exploratory work.
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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 and the emission factor. The
emission factor has a value of 4.746 kg/PJ and was determined on the basis of published data in (Zanat et
al.,1997). The emission factor was determined asstima of the individual emission factors from pumping

of raw Crude Oil and from storage of raw Crude Oil. These data were obtained by direct measurement.
The resultant emission factor was increased by an estimate of fugitive emissions at mining boreholes
(probes).

CQ emissions are estimated based on the default emission factor (IPCC 2006 GI. (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 10m? total oil production = 576 kg/PJ
For the estimation oN.O emissions, no emission factor was available.
Transport (1.B.2.a.iii.3)

In this case, the activity data correspond to the total amount of petroleum transported through the
territory of the Czech Regblic by the pipeline system in the individual years. This amount corresponds to

the Total Crude QOil input to refineries. The default emission factors from IPCC 2006 Gl. (IPCC 2006), Table
4.2.4, Tier 1 Emission factors for fugitive emissions from OilGamloperation in developed countries,

page 4.52 are employed to calculate tG& and CQ emissions.

EFCH: 5.4E06 Gg per 10m?® oil transported by pipeline = 146 kg/PJ

EFCQ: 4.9E07 Gg per 1dm? oil transported by pipeline = 13 kg/PJ

These emissiorattors 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 methodology4(Rabl@ 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 2006 GI. 2I06), 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 1dm?3 oil refined = 585 kg/PJ (average)

The value decreased during years and it was wuéghe 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 with separat
pressure sensors that constantly monitor the tightness. Also during refining processes they follow BAT
document for refining mineral oils.

The IPCC method does not give any EE@or N,O. Consequently, the notation key NA is used in CRF.
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Distribution of Oil Products (1.B.2.a.iii.5)

The available IPCC methodology does not provide any EFZpCH or N,O ¢ notation key¢ NA. The
products which originate during oil processing cannot con@@orCH® ¢ KSNBE Aay Qi 1y26
which could arise fugitiv€Q or CH emissions during the distribution of oil products.

Other (1.B.2.a.iii.6)

Activity data: notation key: NAzH, CQ and N>O emissions; notation key NO.
3.3.2.2.2 Natural Gas (CRF 1.B.2.b)

Leakage the distribution network and household distribution pipes can be considered to constitute the
most serious source of emissions. In the 1990's, the distribution network was newly constructed almost
entirely from welded plastics and the old pipeline wasanstructed 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 characteristic 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 gas distribution in the CR is at a high technical level and
it can be stated that all leakages are datly sought out and eliminated.

As a method was developed in the last few years for determining methane emissions in the gas industry
using specific emission factors, this sophisticated method of calculation continues to be used, although,
from the standmint of ref. (IPCC 2006), calculation using default values would probably suffice. Qualified
estimation of methane emissions is thus carried out using specific emission factors for the individual parts
of the gas industry system (Table 4.2.8. ClassificatioGas losses as low, medium or high at selected
types of Natural gas facilities, IPCC 2006 Gl. (IPCC 2006), page 4.71)

The total emission value given corresponds to about 0.3% of the total consumption of Natural Gas in the
Czech Republic. The detaileglculation 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 and joints, fittings, probes in mining and stordde died other
parts of the pipeline system,

9 through pipeline perforation,
9 through technical discharge of gas into the air,
9 through accidents.

Exploration (1.B.2.b.iii.1)

Exploration of Natural gas is not carried out in the Czech republic regularly, buvery randomly
Therefore notation key NE was used in CRF Report tables for the emaigsibactivity data. The statement

of MND a.s. (only company with licence for exploration in Czechia) is that they perform exploration but
only very random and this &eity do not release emissions at all.

Production (1.B.2.b.iii.2)
Transmission and Storage (1.B.2.b.iii.4)
Distribution (1.B.2.b.iii.5)

Fugitive methane emissions are calculated in these subcategories using an internal calculation model
based on the methdology proposed in 1997 in IGU (Alfeld, 1998). Calculations of emissions are
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supplemented by data from the national Integrated Pollution Register (IPR) and investigations at individual
distribution companies on registered units of Natural Gas.

Tab.3-69 Model calculation ofCH emissions in the Natural Gas sector ()1

EF Activity data Losses of NG
value units value units mil.m3/year

production 0.2 % vol. 209 mil. nm 0.41
high pressure pipelines 600 m3/km.year 1286 km 7.5
transmission pipeline8 0.22
compressorg) 0.74
storage™ 0.60
regulation stations 3000 m?3/station 4500 pcs 4.42
distribution network 300 md3/km.year 48670 km 14.34
final comsumption 3.5 m?3/consumer 2826 060 pcs 5.57
Total 33.86

Emissions in Gg (0.67 kgAn 22.69

") data fromIRZ (Integrated Pollution Register of Czech RepuBliech version of BRTR)company NET4GAS
™) data fromoperating records of leakage Natural Gammpany RWE
) data fromoperating records of leakage Natural Gammpany RWE Gas Storage

Emissions calculated in this model are then transformed to the structure of the sectors and subsectors
according to the IPCC methodology.

3.3.2.2.3 Venting and Flaring (CRF 1.B.2.c)

The esimations of CQ, 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 take

Venting (Default Weighted Total)

CH: 8.7E03 Gg per 10m?total oil production
CQ: 1.8E03 Gg per 10m?total oil production
N.O: NA

Flaring (Default Weighted Total)

CH: 2.1E05 Gg per 1dm?3total oil production
CQ: 3.4E02 Gg per 10m? total oil production
N,O: 5.4E07 Gg per 10m?3 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 takerJzr&@® questionnaires IAE as
a simple average for domestic oil (42 MJ/kg):

Venting
CH: 235 390 kg/PJ

CQ: 48 701 kg/PJ

Flaring

Part1: Annual inventory submission 162



CHMI NATIONAGHGANVENTORREPORT OF THREECHREPUBLIA990-2019

CH: 568.2 kg/PJ

CQ: 919913 kg/PJ

N.O: 14.61 kg/PJ

3.3.2.3 Uncertainties and time -series consistency

The inventory methods used ihis inventory were consistently employed across the whole reporting
period from the base year of 1990 to 79

In 2020 was carried out an extensive study aiming to updag¢euhcertainties in thesector 1.B.2From

the study follows that in tls categol higher uncertainties should be expectdthn 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 owdifilult 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 expldréhan others and thus the uncertainties 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 disttibution of

Natural Gas are based on isolated 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 caltolas with knowledge of the necessary technical
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 sammethodology as in case of category
1.A i.e. hree independent experts estimate of 'basic' uncertaintiefich were averaged (see chapter
3.25.orfordetails S&AStt Qi Ff ®X HAHnAN

For specific uncertainties used fiotrodudion into the trend in totalnational emissionsee 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 documeradydev performed to the
full extent.

QC activities 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:

i activity data employed,

1 emission factes employed,

9 calculation procedures employed,

9 transfer of numerical data from the working set to the CRF Reporter.

In control of the activity data, the CzSO data were compared with the data from the Mining Yearbook
(Mining Yearbook, 2I®) and with data ol#ined by an investigation at the individual gas distribution
companies. Good agreement was found. In control of the emission factors employed, the emission factors
used in the Czech Republic methodology were compared with the emission factors of SPwtakid,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 methodology correspond, in their range, to the emission
factors employed in the other cmtries. Comparison of the emission factors used in the Czech Republic
with the emission factors of the surrounding countries corresponds to the level of Tier 2.

Part1: Annual inventory submission 163



CHMI NATIONAGHGANVENTORREPORT OF THREECHREPUBLIA990-2019

Control of the transfer of numerical data from the working set to the CRF Reporter did reatl vy
differences.

The final 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

Recalculation for B.2.a.iii.2 Mining oil CH emissions was done for the time serie from 1997 till 2009 and
then from 20112012. This recalculation was necessary due to the wrong calorific value used for this
category. Biore NCV for transportation, refining and distribution was used not for the mining, which was
discovered by the last review process. For the other years the NCV was equal, therefore the recalculation
does not have to be for the whole time series. The amafrfuel consumption remain same, therefore

no differences were calculated. The amount of fuel are there dor the calculation purposes. For the
recalculation sedab.3-70.
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Tab.3-70 Uncertainty estimates for fugitive emissions from Oil and Natural Gas

Submission 2021 PJ 1113| 1329 1281 1310 1113 10.16
Submission 2020  kg/PJ  4831.93 4835.18 4834.49 4844.38 4804.36 4851.38 4792.69 4793.95 4793.95 4793.26| 4762.30 4751.28 4751.73 4749.82 4747.36
Submission 2021 kg/PJ 4832.16 4835.42 4801.61 4794.29 4799.21 4791.67 4798.86/ 4807.69| 4807.69 4793.49 4782.90 4791.67| 4791.67 4746.46 4746.46
Difference kg/PJ 0.23 0.23| -32.87| -50.09 516 -59.72]  6.17| 13.74  13.74 0.23| 20.60| 40.39| 39.94| -3.36  -0.90
Submission 2021 % 0.005 0.005 -0.685 -1.045| -0.107 -1.246| 0.129  0.286| 0.286  0.005  0.431  0.843  0.833 -0.071 -0.019
Submission 2020 ktlyr 0.03 0.04 0.04|  0.04 0.04 0.05 0.06 0.06 0.06 0.05 0.05 0.05 0.04 0.03 0.03
Submission 2021 kt/yr 0.03 0.04 0.04|  0.04 0.04 0.05 0.06 0.06 0.06 0.05 0.05 0.05 0.04 0.03 0.03
Difference ktyr  0.00000/ 0.00000 -0.00025| -0.00037 -0.00004 -0.00067 0.00008 0.00018 0.00018 0.00000 0.00021 0.00041 0.00037 -0.00002 -0.00001
Submission 2021 % 0.005 0.005 -0.685 -1.045| -0.107, -1.246| 0.129) 0.286| 0.286]  0.005  0.431  0.843  0.833) -0.071 -0.019
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3.3.2.6 Category-specific planned improvements

We are planning obtain activity data for subcategory Exploration 1.B.2.a.iii.1.

3.4 COQ transport and storage (CRF 1.C)

Not performed in the Czech Republic
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4 Industrial p rocessesand product u se (CRF Sector 2)

The sectorof 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 on the distinction between the emissions ffoat 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 decomposition of mineral raw materials (speailiig CQ emissions 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. Evaluation off3eemissions 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 2019the total aggregate GHG emissions from industrial processes18&22.9t of CQ equivalents,
which represent derease ob%compared to the previosiyear. Emissions decreased 8% 8ompared to
the reference year 1990.

4.1 Overview of sector

4.1.1 General description and key categories identification

The major share o€Q emissions in this sector comes from ssdurce categories 2.C.1 Iron and Steel
Production, 2.F.1 Refrigeration and Air Conditioning and 2.A Mineral Indds®ymissions coming from

2.B Chendial Industry are less significafron and Steel,§ases Use in Refrigeration and Air Conditioning,
Cement Production, 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 summary of the main sources of direct
greenhouse gases in this sector, shows share of national emissionsdm2d1ists type of ke category
analysis for key categories.

Tab. 4-1 Overview of key categories in sector Industrial Processes (2019)

2.C.1 Iron and Steel Production CQ LA TA LA yes yes yes yes 453 5.02
2.F.1 Refrigeration and Ai

Conditioning EquipmentCQ eq.) HFC LA LA, TA vyes yes yes yes 2.71 3.01
2.A.1 Cement Production CQ LA TA LA yes yes yes yes 1.44 1.60
2.B.8 Petrochemical and Carbor

Black Production CQ LA TA LA yes yes yes yes 0.73 0.81
2.A.2 Lime Production CQ LATA yes yes 0.50 0.55
2.B.1 Ammonia Production CQ LA yes yes yes yes 0.43 0.47

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 specific 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 Pradkesfrom base year 1990 2019is depicted in
Fig. 41. CQ eq. emissions have shown stable trend since 2010 sligintly increasing fluctuations.

Emissions [kt COs eq)]
2000 4000 6000 8000

0
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Fig.4-2 Emissions from principal subcategories of IPPU [kb @Q]

GHG emissiontrends for the
principal categories of IPPU are
depicted on Fig. & for years
1990, 1995,2000, 2005, 2010,
2015 and 2019 Emissions in
2009 and 2010 were rather
influenced by the economic
crisis. Emissionsrdm category
2.A decreased by 24 compared
to 1990. Similar decreasing trend
of emissions is observed for
categories 2.B ah2.C. Emissions
decreased byB1%for 2.B andoy
36%for 2.C compared to 1990. It
can be seen that the emissions of

fluorinated greenhouse gases from category 2.F are constanthgasing. A brief description of the
relevant category trends is provided for all the categories in the following chaptets.4-2 lists all

categoriesunder IPPU sector with indicated type of emissions.

Tab.4-2 Overview of categories in sector Industrial Processes and Product Use (2019)

2.AMineral Industry X

2.B Chemical Industry X X
2.C Metal Industry 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 OtherProduct Manufacture and Use
2.H Other
1 HydrofluoroolefingHFG1234yf 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.

Erissions [kt CCy eq]
2000 3000 4000

1000

0

Emission trend for category 2.A

5823885223538 3885832 00T 0or2 Mineral Industry is depicted on
0202020222220 RRRR8RRRRRRRRRRIR’RK : .

Fig. 43. The major share 64%
o 241 W 2A2 W 2A3 0O 2A4a B 2A4b O 2A44d

belongs to 2.A.1 Cement
Fig. 4-3 Trend of emissions from 2.A Mineral Industry and share of spe Production, 22% belongs to 2.A.2
subcategories [kt Cg) Lime Production, 5% belongs to
2.A.3 Glass Production and 9% to 2.A.4 Other Process Uses of Carbbalatds3 lists theCQ emissions
in the individual subcategories in 2.A Mineral Products in 2019.

Tab. 4-3 CQ emissions in individual subcategories in 2Mineral Products category in 19992019

Category 2.A CQ emissions [kt]

2.A.1 2.A.2 2.A.3 2.A4.a 2.A4Db
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 0.86 689.09
2011 1664.53 676.44 113.84 100.31 1.06 794.81
2012 1517.15 597.44 128.09 108.31 1.09 734.70
2013 1331.79 612.99 126.25 116.73 1.03 210.90
2014 1482.73 630.90 135.23 89.94 1.11 224.04
2015 1558.16 611.54 151.96 68.64 1.01 197.47
2016 1697.60 639.82 138.06 70.26 1.01 281.20
2017 1728.27 673.53 155.01 79.03 1.15 212.44
2018 1867.54 749.37 147.68 9041 0.75 215.22
2019 1977.24 680.95 143.60 110.04 0.79 173.65
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Tab. 4-4 gives an overview of the emission factors and methodology used for computations of emissions
in category 2.A Mineral Products in 2019.

Tab. 4-4 CQ emission factors and methodology used for computations of 2019 emissions and removals in category 2.A

2.A.1 Cement Production 0.53 t CQ/t sinter EU ETS Tier 3
2.A.2 Lime Production 0.76 t CQyt CaO CS Tier 3
2.A.3 Glass Production 0.12 t CQyt Glass EU ETS Tier 3
2.A.4.a Ceramics 0.12 t CQ/tiles thousand M CS (EU ETS) Tier 3
0.07 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 0.43 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 0.74 t CQ/t urea CS (EETS) Tier 3
Calcium carbonate production C tCQ/t CaC@ PS Tier 3

The column source or type of EF indicates the way how was the certain emission factor determined. Detailed information for ea
emission factor is given in the relevant chapters.

4.2.1 Cement Production (CRF 2.A.1)

CQ emissions from cement production have decreased since 191y TotalCQ emissions equal to
1977.24ktin201%¢ KS RSONBIaS Ay (GKS SyAaaaizya RdAdzNAYy3I mdbddn
economy to markeeconomy. This led to decline in industrial production and consequently to 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 redaistiuction constraints. Cement

LIN2E RdzOGA2Y 61 & ARSYUGAFASR & F 1S@ OFGS3I2NR Ay {(fF

4.2.1.1 Source category description

Cement production is one of the traditional anthropogenic sources of carbon dioxide included in
inventories; however, itsmportance is incomparably smaller than the total combustion of fossil fuels.
Approx. 60% of the€Q is emitted during transformation of raw materials (mainly decarbonisation of
limestone). Proceseelated CQ is emitted during the production of clinker (canation process) when

calcium carbonateGaC@ A& KSIF G0SR Ay | OSYSyld 1Aty dzLJ G2 4SS
process, calcium carbonate is converted into lime (€edlcium oxide) and carbon dioxideQ emissions

from combustion process taking place in the cement industry (especially heating of rotary kilns) have

been reported in IPCC category 1.A.2.f Limestone (and dolomite). This category contains also small amount

of magnesium carbonate (Mgg)and fossil carbon (C), which will atsidcinate or oxidize in the process
causingCQ 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 appesatbrbdirect 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 1990, 1996, 1992802 and 2005 2019. For these yearthe emission

factor value was derived from CCA (Czech Cement Association) data (activity data about production of
clinker) and individual installation data about emissions. For years 12995, 1999- 2001 EFs were
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interpolated. Since 201@Q emissionsare based on data submitted by the cement kiln operators in the

EU ETS system. EU ETS system covers all cement kiln operators in the Czech Republic. The content of
calcium/magnesium oxide (CaO/MgQO) and composition of the limestone and dolomite are nabasdre
independently verified. These parameters are used for calculation o€Ctheemissions and, therefore,
substantial attention is devoted to their determination.

The methodology used f@QS YA aadA 2y a Ydzad 0SS Ay I OO2kNdBB3Y2012 4 A (i K
2 LRPRYNY(1tOK 200K2R2@tyN & LR@2tSyl1FYA yI SYAa&S
Greenhouse Gas Emission Allowance Trading Act) and the EU legislation (Commission Decision of 18 July
2007 establishing guidelines for the monitayiand 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 th&iln. Use of dolomite or amount of magnesium carbonate in the raw material, 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
associates all Czech cement producers. Clinker production data together with interpolated EFs were used
for years without direct data from cement kiln opeoas (1991 1995, 1999 2001). IEF, which is calculated
based onCQ emissions and clinker production, varies during the whole time series from 0.527 to 0.553 t
CQ/t clinker.

Tab. 4-5 introduces the activity data for clinker production, emission factor &l emissions for the
whole time series.

Tab. 4-5 Activity data,CQ emission factor andCQ emissions in 2.A.1 Cement Production category in 192019

Clinker
production [kt 47260 4368.0 4653.0 41220 41340 3740.0 3934.0 3829.0 37580 3547.0
EFCO [tCQ/

t clinker] 0.527 0.529 0.531 0.532 0.534 0.536 0.538 0.544 0.550 0.553
Ca [kt
emissions 2489.2 23089 24684 21946 22084 20050 21165 20834 2067.7 19629
Clinker Ikt
production 3537.0 2954.0 2549.0 2725.0 3017.0 3045.1 3287.7 3837.0 3758.7 2923.2
EFCO [t Co/

t clinker] 0.548 0.551 0.551 0.545 0.539 0.533 0.532 0.532 0.531 0.536
(ef€) ki
emissions 1936.9 1628.8 14035 14849 1626.8 1624.5 17485 2043.1 1996.1 1566.1
Clinker ki
production 2748.5 3132.3 2837.6 24722 27921 2919.2 3188.1 3236.0 3514.3 3722.2
EFCO [tCQ/

t clinker] 0.534 0.531 0.535 0.539 0.531 0.534 0.532 0.534 0.531 0.531
Ca [kt
emissions 1469.0 1664.5 1517.1 1331.8 14827 1558.2 1697.6 1728.3 1867.5 1977.2

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 are based on the IPCC 2006 GI. (IPCC 2006). Since Tier 3 method is used for determining
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emissions in this category the uncertainties weréiraated at the level oR%both for activity data and
emission factors. Overall uncertainty data are given in Chapter 1.6.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting periodrbm the base year 1990 to 2019.

4.2.1.4 Source-specific QA/QC and verification
The input information and calculations are archived 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 CzSTQPSand data obtained from EU ETS forms. The
percentage differences between cement production data for 2019 obtained from CCA and other sources
are as follows:

9 Difference betweerihe data from CCA and CzSO: 0.00%
9 Difference betweerihe data from CCA anibPOP: -0.43%
9 Difference betweerthe data from CCA and EU ETS: 0.00%

In addition to verification othe input data, the interannual changes in the implied emission factors are
analysed.The EU ETS reports, which have been used for emission estimates26ih0, 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 in 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 used for emission calculations in this category, no sigiifjgavements are
planned.

4.2.2 Lime Production (CRF 2.A.2)

CQ emissions from lime production have decreased considerably since 198%hyThe decrease in
emissions between 1990 and 1991 was caused by the 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 arouddL00 kt/year. In 2012 the production of lime dropped to a minimum

for the whole period of 758.07 kt. In 2019, production of lime decreased by 87.68 kt compared to previous
yearto 897.9ktd [ AYS LINPRdAzOGA2Y 6+ a ARSysudnisasid®R a | {(Se

4.2.2.1 Souce category description

From a chemical point of view, lime is calcium oxi@€} is released during calcination. During the
production of lime, the limestone is heated up which leads to decomposition (i.e. calcination) of
CaC@MgCQ to the lime (CaO, CagO) andCQ is being released into the atmosphere.
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4.2.2.2 Methodological issues

Five lime producers operate in the Czech Repul@i@ emissions from 2.A.2 Lime Production are
calculated according to the Tier 3 methodology described in IPCOQ&0Q&CC 2006) since 2010.

CQ emissions are based on data submitted by the lime producers in the EU ETS system. The ETS data are
avaihble for time period 20102019for each processhis 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 with the detailed informatioantioned above. IEF has varied between 0.788

and 0.75& CQ/t CaC®since 2010.

EU ETS data are also available for time period 22089, 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 CQ emissionggenerated in the process of the calcination step of lime treatment
are considered in this categor@€Q emissions from combustion processes (heating of kilns and furnaces)
are reported under category 1.A.2.f.

For the time period 199G 2009, in
which EU ETS was not implemented in
the Czech Republic, data were kept by
CLA (Czech Lime Associaticamd
emissions were calculated by using the
Tier 1 method.The national EF, used

for time period 1990- 2009, reflects

the production of lime and quick lime

AD fom GLA, EF 07332 (07884 tCOk (i f AYS0O o6+t OKI
Emissions accarding EU ETS Furthermore, the average purity (93%)
0+t OKI I theilimepmoduced

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 the Czech Republic is taken into
account, thus applied emission factor

is 0.733 tCQ/t lime. The reason of
lower IEF for the time period 1990

2009 than EF for the time period 203R019is in different source of activity data for each timeries. On
Fig.4-4 is depicted that emissions would be overestimated if just national EF (without considering purity)
was used.

600 700 800 900

Emissions [kt CO;]
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Fig.4-4 Final emission values [kt GDwith applied EF 0.7332 and 0.788¢
CO2/t limg compared to EU ETS data

In 2015, research was carried out related to the cowspgcific emission factdrom lime production

(Beck, 2015). This research clarified the very small fluctuation of the emission factor (depending on the
composition of the limestone) and further successfully defended the connection between Tier 1 data for
the 1990- 2009 period and’ier 3 data for the 201602014 period. Detailed information about the research

is provided in Annex 3.

For the time period 1990 2009, the activity data are based dhe data from CLAtlje Czech Lime
Association). These data were considered to be mopuete thanthe data provided by CzSO, which do

not differentiate between lime and hydrated liméh¢ data from CLA differentiate between lime and
hydrated lime). Fothe 2010- 2019time period, the activity data are based thre data from EU ETS, which
publishes data on pure lime production. The data are published directly by lime plant operators and thus
these data are considered to be on a higher level of accuracytiiesshata obtained from CLA. Data about

the production of lime fronthe above sourceare compared annually during the preparation of emission
estimates.
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Tab.4-6 lists activity data for lime production, emission factors @@ emissims for the whole time
series.

Tab.4-6 Activity data, CQ emission factor andCQ emissions in 2.A.2 Lime Production category in 192019

Lime

oroduction 18230 11520 11340 10620 11000 11150 1133.0 1163.0 1087.0 1074.0
EFCQ t[é(a:(?/q 0733 0733 0733 0733 0733 0733 0733 0733 0733  0.733
gn?issions k] 13366 8447 8315 7787 8065 8175 8307 8527  797.0  787.5
Ir;Irr:;uction k] 11300 11280 11120 11020 11030 1040.4 1033.8 1083.0 1012.0  853.0
EFCQ t[E:(;c(:)jq 0733 0733 0733 0733 0733 0733 0733 0733 0733  0.733
gn?issions k] 8285 8271 8153 8080 8087 7628 7580 7941 7420 6254
";'r’:gucﬂon ki 8317 8581 7581 7780 8162  800.2 8358 8880 9856  897.9
EFCQ t[tcg% 0788 0788 0788 0788 0773 0764 0766  0.758  0.760  0.758
ganissions k] 6558 6764 5974 6130 6309 6115  639.8 6735  749.4  680.9

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 202D19, which include all the lime producers in the Czech
Republic, the uncertainty in the activity data svastimated at the level &%

For time period 1990 2009, the countnspecific 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 2019.

4.2.2.4 Source-specific QA/QC and verification
The input information and calculations are airad by the sectoral expert and the coordinator of NIS.

Verification is provided by comparisontbe activity data obtained from CLA, CzSO and EU ETS. The lime
production data obtained from EU ETS forms (input activity data for the submission) are compared with
the data provided by CLA and CzSO. The percentage differences betveeleme production datafor

2019 obtained from EU ETS and other sources are as follows:

w Difference betweerihe data from EU ETS and CLA: 6.02%
W Difference betweerihe data from EU ETS and CzS0:8.50%

In addition to verification of the input data, the intannual changes ithe implied emission factors are
analysed. The EU ETS reports, which have been used for emission estimates since 2010, are substantiated
by independent verifiers. The emission estimates are compared with the sum of the emissions from
technological processereported bythe individual kiln operators. The countspecific emission factor
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used for emission estimates for 19902009 was compared with the emission factors used for the
calculation by individual operators.

The quality control was held by fulfilgrthe 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 improvement s, including tracking of those identified in the
review process

Since the Tier 3 method is used for emission calculations in this category, no significant improvements are
planned.

4.2.3 Glass Production (CRF 2.A.3)

CQ emissions from glass production have increased by 1% since 1990. The production of glass reached a
maximum value in 2006, equalling 1750.00&® emissions from 2.A.3 Glass production equalld8.60
kt CQin 2019.

4.2.3.1 Source category description

CQ emissons 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 Production were calculated according to the Tier 3 methodolodyedescri
in the IPCC 2006 GlI. (IPCC 2006) since 2010.

Since 2010CQ emissions have been based on data submitted by the glass producers in the EU ETS. The
ETS data are available the time period2010- 2019 for each proces$hese data are at the Tier 3 &v
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 factor. The country specific emission factor was calculated as the enegragsion factor from
data submitted directly by the manufacturers in EU ETS for 2Q009. The country specific emission
factor used for emission estimates in 1990009 equals 0.115G@Q/t glass, which indicates that the
country specific emissiondtor 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 12809.

Tab.4-7 lists activity data for glass production, emission factors @l emissions for the whole time
series.

Tab.4-7 Activity data,CQ emission fator and CQ emissions in 2.A.3 Glass Production category in 12019

Glass

production [ki] 12366 1060.2 1046.1 10147 1097.1 832.0 875.0 970.0 1012.0 10420
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EFCQ t[tgfacgsl 015 0115 0115 0115 0115 0115 0115 0.115 0115  0.115
gr?]issions k] 1428 1224 1208 1171  126.7 96.0  101.0 1120 1168 1203
Sr'(";‘jjction k] 1197.0 12030 1349.0 14160 1662.0 16540 1750.0 1688.0 1519.2 1329.3
EFCQ t[tg|ca(§/s] 015 0115 0115 0115 0115 0115 0115 0115 0115  0.115
gn?issions k] 1382 1389 1557 1635 1919 1909 2020 1949 1754 1535
Sr';‘jjction k] 10225 10555 1088.4 1157.6 1119.3 12547 12953 11945 12194  1179.0
EFCQ t[tg|ca(§/s] 0125 0108 0118 0109 0121 0121 0107 0130 0121  0.122
gn?issions k] 127.8 1138 1281 1262 1352 1520 1381 1550  147.7  143.6

4.2.3.3 Uncertainties and time -series consistency

Since activity data are based on the EU ETS for time period 2010, the uncertainty in the activity data
was estimated at the level @

Time series consistency is ensured as the inventory approacimesrned are employed identically across
the whole reporting period from the base year 1990 to 2019.

4.2.3.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

Activity dat on glass production provided by CzSO were discussed with a representative of the Association
of the Glass and Ceramic Industry, who confirmed their reliabititaddition to verification othe input

data, the interannual changes of the implied emmmsifactors are analysedhe 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 sector

4.2.3.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the Tier 3 athod 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, in the Czech R€pehiissions
from 2.A.4.a Ceramics, 2.A.4.b Other uses of Soda Ash and from 2.A.4.d@0emissions from 2.A.4
Other Process Uses of Carbonates have increased since 1950%y
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CQ emissions from 2.A.4.a Ceramics equalled to 110.04 kt in 2019. Treadedn emissions from 2015

was caused by changes in methodology of laboratory analysis for emission estimates used by one of the
ceramics manufacturers in EU EC8.emissions from 2.A.4.b Other Uses of Soda Ash amounted t&0.79
CQin 2019.CQ emissions from 2.A.4.d Other amounted to 173.65X® in 2019.

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 biogerdgarbonbased substancaacluded in theraw 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 installai@emissions from this category are
small and insignificant (varied betere 0.10 and 1.15 KEQ) compared to the other categories.

CQ emissions fronthe 2.A.4.d Other category include emissions from mineral wool productiongihse
desulphurisation, denitrification and removals fradaC@production. The CRF reporter doeat rallow
separation of these four categories by adding new nodes under 2.A.4.d Other category. Consequently,
these four categories are reported collectively.

4.2.4.2 Methodological issues
2.A.4.a Ceramics

CQ emissions from 2.A.4.a Ceramics have been calculatemtdiag to the Tier 3 methodology described
in the IPCC 2006 GlI. (IPCC 2006) since 2010.

The activity data and emissions are taken directly from EU ETS forms forZi¥) Emissions for 1990

2009 were calculated accordingttoe Tier 1 methodology witthe country specific emission factor, which

was derived athe average emission factor calculated from EU ETS data for-ZIiB. 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 themass ofCQ emitted from the use of soda ash can be estimated from a
consideration of the consumption data and the stoichiometry of the chemical process. The data,
considering the amount and purity of the soda ash used, were obtained directly from ttadiatisn

operator. The activity data for soda ash use and IEF have been reported as C since 2013 because only one
manufacturer uses soda ash and thus these data are confidential.

2.A.4.d Other

CQ emissions fronthe 2.A.4.d Other category include emisssofrom mineral wool production, flugas
desulphurisation, denitrification by using urea and removals fmC@production.

Emissions from mineral wool production are estimated according to Tier 1 methodology, using default EF.
Activity data about mineal wool production are obtained by CzSO. Activity data are available for time
period 2000- 2002 and 2007 2019.CQ emissions for time period 20032006 were interpolated. Data
before 2000 are not available but, according a representative of the miwa@llindustry, a small amount

of production took place before 2000. The total amoun€C& emissions before 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 andhus emissions before 2000 are reported as NE.
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Emissions from flugas desulphurization are obtained from EU ETS forms which correspond to Tier 3
methodology with CS EEQ emissions from sulphur removal were calculated from coal consumption for
electricty 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, wiwere collected for EU ETS preparation and
cover the years 19992005. The EU ETS data forms have been used since 2006. The methodology used
for estimation oftheCQS YA daA 2y a Ydzad o06S Ay I O0O2NRIFIYyOS gAGK (GF
Sh.Z 12y 2 LRRYNY(1tOK 200K2R20tyN & LRG2tSy {1l YA YI
The Act on conditions for trading in greenhouse gas emission allowances) and the EU legislation
(Commission Decision of 18 July 2007 establishing guidelinethédomonitoring and reporting of
greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament and of the
Council).

Denitrification by using urea was introduced in EU ETS for the first time in year 2017. Main purpose of
denitrification by using urea is to reduce NOx emissions which are produced during combustion processes.
As a reducing agent in the denitrification process is used agueous urea solution gEJO(Nehitrification
process can by described using the following equation

6000 ¢bO pcii 0¢b 060 ¢O0

It is obvious that as a side effect of this proce3®, emissions are emitted. In 2019, 21 facilities (power
plants, heating plants and chemical plants) repor@@ emissions from denitrification processes. Data
(activity data, emission factors ar@iQ emissions) are obtained directly from users of this process and
thus methodology used for emission estimates is Ti€€@.emissions from denitrification amounted to
2.93 ktin 2019; emissions are under the threshold of significance.

Hydrated lime is used for production of Ca@Done paper mill in the Czech Republic. During this process
CQ reacts with hydrated lime forming Cag€®or each mole of CaG@roduced one mole of CQs
absorbed, so the mass of g@movals can be estimated from th@oduced amounibf CaC®and the
stoichiometry of the chemical process. The data, considering the amount and purity of theg CaCO
produced, were obtained directlydm the installation operatorCQ removals fromCaC®production
amounted to-6.62 kt in 2019.

These four categories (mineral wool production, fiyes desulphurization, denitrification andaC®
production) are reported collectively in CRF Reporter vitgtilata for this category are reported as C (NK).
It is not possible to add up activity data for mineral wool production, -§as desulphurization,
denitrification andCaC®production because activity data describe completely different type of inputs.

Tab. 4-8 lists theCQ emissions and removals the individual subcategories in 2.A.4 OtH&rocess Uses
of Carbonategor time period 199G 2019.

Tab. 4-8 CQ emissions and removals in individual subcategories in 2.@iher Process Uses of Carbonatestegory in 1990
2019

1990 113.86 NO NE NO NO NO
1991 89.98 NO NE NO NO NO
1992 85.36 NO NE NO NO NO
1993 105.49 NO NE NO NO NO
1994 108.31 NO NE NO NO NO
1995 100.49 NO NE NO NO NO
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1996 123.10 NO NE 76.00 NO NO
1997 146.87 NO NE 240.63 NO NO
1998 200.61 NO NE 417.31 NO NO
1999 145.88 NO NE 536.94 NO NO
2000 177.02 NO 13.08 539.69 NO NO
2001 156.33 0.10 19.82 551.38 NO NO
2002 113.01 0.21 25.02 551.38 NO NO
2003 119.83 0.33 29.03 560.04 NO NO
2004 118.51 0.44 33.04 551.06 NO NO
2005 141.15 0.47 37.06 588.79 NO NO
2006 109.05 0.35 41.07 586.55 NO NO
2007 135.06 0.50 45.08 613.93 NO NO
2008 112.43 0.56 41.19 607.00 NO NO
2009 90.78 0.41 39.40 600.00 NO NO
2010 100.43 0.86 4357 651.00 NO -5.48
2011 100.31 1.06 61.31 739.31 NO -5.80
2012 108.31 1.09 41.63 698.70 NO -5.63
2013 116.73 1.03 42.83 173.08 NO -5.01
2014 89.94 1.11 46.89 183.00 NO -5.85
2015 68.64 1.01 47.62 155.96 NO -6.11
2016 70.26 1.01 46.00 241.50 NE -6.30
2017 79.03 1.15 48.99 167.00 2.72 -6.28
2018 90.41 0.75 49.78 168.83 3.30 -6.70
2019 110.04 0.79 46.63 130.70 2.93 -6.62

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 tHéQ emission factor. Overall uncertainty data are given in Chapter 1.6.

For 2.A.4.a Ceramics the time seriemgistency is ensured as the inventory approaches concerned are
employed identically across the whole reporting period from the base year 1990 to 2019.

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 2019.

For 2.A.4.d Other the time series consistency is ensured as the inventory approaches concerned are
employed identically across the whaleporting period for mineral wool production from 2000 to 2019
and for fluegas desulphurization from 1996 to 2019.

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 forms. The EU ETS forms are proved by independent verifiddition to verification ofhe input

data, the interannual changes of the impt emission factors are analysed.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.
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4.2.4.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Subcategory 2.A.4.ae€amics was recalculated for years 2017 and 2018 in response to QA/QC procedure.

Tab.4-9 Impact of the recalculation in category 2.A.4.a

Submissior2020 [kt] 78.97 90.36
Submissior2021 [kt] 79.03 90.41
Difference [%0] 0.08 0.06

Subcategory 2.A.4.d Other was recalculated for years 202018 due to new data source @faC®
production. Please see chaptér2.4.2for more information. The impact of the recalculation on the total
emissions from 2.A.4.d is shownTiab.4-10.

Tab.4-10 Impact of the recalculation in category 2.A.4.d

Submissior2020 [kt] 694.57 800.61 740.32 21591 229.89 203.58 287.5 218.72 221.92
Submissior2021 [kt] 689.09 794.81 734.7 2109 224.04 197.47 281.2 212.44 215.22
Difference [%] -0.79 -0.72 -0.76 -2.32 -2.54 -3.00 -2.19 -2.87 -3.02

4.2.4.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the Tier 3 method (except mineral wool production) is used for emission calculations in this category,
no significant improvements are planned.

4.3 Chemical Industry (CRF 2.B)

From the categories of sources
= = classified under the Chemical
= industry (2.B), categories
EimEgs = Ammonia Productio (2.B.1),

I H HE Nitric Acid Production (2.B.2),

IIIIIIIIIIIIIIIII Caprolactam (2.B.4.a), Titanium
II | Dioxide  Production  (2.B.6),
I AL

EEm Petrochemical and Carbon Black
Production (2.B.8) are relevant
S S S S S S S B S L B B N A for the Czech Republic, while
e Adipic Acid Production (2.B.3),
- Glyoxal (2.B.4.b), Glyoxylkcid
(2.B.4.c), Carbide Production
Fig. 4-5 Trend of emissions from 2.B Chemical Industry and share of sp (2.B.5), Soda Ash Produgtlon
subcategories [kt Cg&q.] (2.B.7) and Fluorochemical

Production (2.B.9) are not
occurring. The subcategory 2.B.10 Other (please specify) includes two subcategories: Otbeengyn
use in chemical industry and Nonlegtive catalytic reduction.

Emissions [kt COs eq)]
1500 2500
|

500
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The major share 52 % belongs to 2.B.8 Petrochemical and Carbon Black Production, 29 % belongs to 2.B.1
Ammonia Production, 11 % to 2.B.10 Other, 5 % to 2.B.2 Nitric Acid Production and 3 % belongs to 2.B.4.a
Caprolactam Proddion. The emission trend for the category 2.B Chemical Industry is depickegl.4Rb.

Tab.4-11 lists the exact amount o£Q eq. emissions fronthe individual subcategories in 2.B Chemical
Industry for time period 19902019.

Tab.4-11CQeg. emissions in individual subcategories in 2.B Chemical industry category in 12909

Category 2.B CQ eq. emissions [kt]

2.B.1 2.B.2 2.B4.a 2.B.8 2.B.10
Ammonia Nitric Acid Caprolactam Petrochemical and Carbon Other
Production Production Production Black Production
1990 990.80 1050.29 74.50 828.63 IE
1991 933.44 673.06 74.50 628.41 IE
1992 989.89 853.90 74.50 706.50 IE
1993 933.98 644.93 74.50 724.17 IE
1994 1055.82 842.51 74.50 903.61 IE
1995 903.19 972.95 74.50 857.57 IE
1996 989.20 932.10 74.50 902.20 IE
1997 931.15 963.55 74.50 919.89 IE
1998 886.50 1036.69 74.50 1015.73 IE
1999 788.90 846.51 74.50 1056.47 IE
2000 936.02 967.79 74.50 958.76 IE
2001 761.75 956.30 74.50 1009.21 IE
2002 638.58 823.26 74.50 939.43 IE
2003 850.60 820.74 74.50 921.55 IE
2004 843.43 942.22 74.50 1149.93 IE
2005 721.70 886.89 74.50 1117.76 IE
2006 683.27 790.51 74.50 1072.27 IE
2007 617.11 646.36 74.50 965.93 IE
2008 700.21 603.31 74.50 1078.11 222.76
2009 744.18 453.58 74.50 979.92 136.47
2010 705.45 326.16 74.50 1054.79 210.17
2011 628.05 369.46 74.50 963.41 220.21
2012 653.79 377.89 74.50 1026.28 224.53
2013 601.13 212.10 74.50 991.29 214.76
2014 689.05 255.52 68.96 1134.14 219.52
2015 741.66 280.18 73.72 751.98 223.06
2016 685.72 216.44 66.59 324.91 233.58
2017 743.75 134.32 73.38 1058.64 206.53
2018 585.60 112.24 73.38 1068.94 207.40
2019 582.93 91.88 73.38 1045.29 226.18

Tab.4-12 gives an overview of the emission factors used for computations of emissions in category 2.B
Chemical Indstry for year 2019.

Tab.4-12 Emissiorfactors used for computations of 2019 emissions in category 2.B

IPCC Category Emission factor Unit Source or type Methodology
of EF
2.B.1 Ammonia Production 3.27 kt CQ/kt NHs (085 Tier 1
2.B.2 Nitric Acid Production 0.53 kgN.O/t HNG; IEF Tier 3
2.B.4Caprolactam, Glyoxal and kgNO/t .
Glyoxilic Acid Production 5.70 caprolactam €S Tier1
2.B.8 Petrochemical and Carbon Blacl Default (IPCC .
production 1.90 t CQJ/t ethylene 2006) Tier 1
Default (IPCC _.
3.00 kg CH/t ethylene 2006) Tier 1
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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 CHy/t carbon Default (IPCC _.
0.06 black 2006) Tier 1
C t CQJ/t styrene PS Tier 1
Default (IPCC _.
0.004 t CHY/t styrene 2006) Tier 1
2.B.100ther 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 in the relevant chapters.

Following table Tab.4-13) contains information about chemical production in the Czech Republic and
number of manufactures. It can be seen, that except of nitric addyrction, 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 the production from manufacturers.
Each manufeturer (in the case of the Czech Repuhlahemical 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 o plant (other production, combustion processes etc.).

For those reasons, Tier 1 methodology is used for emission estimates, exdé@arhissions from nitric

acid production ancCQ emissions from carbon black production

Tab.4-13 Chemical production in the Czech Republic with number of manufacturers

2.B.1 Ammonia Production 1
2.B.2 Nitric Acid Production 3 (4 installation units)
2.B.4 Caprolactam 1

2.B.8.bEthylene

2.B.8.c Ethylene Dichloride and Vinyl Chloride Monomer
2.B.8.f Carbon Black

2.B.8.g Styrene

PR RR

4.3.1 Ammonia Production (CRF 2.B.1)

The production of ammonia constitutes an important sourc€6f derived from norenergy use of fuels

in the chemical industryCQ emissions from ammonia production in 2019 equalled to 582.93 KI®@f

emissions decreased by 41 % compared to 1990 and decreased by 0,5 % compared to previous year.
Emissions in periodd®5- 2019 fluctuate slightly every year with minimum in 2013 and maximum in 2009.
Increase of emissions from 2014 was mainly caused by the end of urea production, which has not been
produced since 2014. Ammonia productid®d emissions) was identifiedas 1 S& OF 4§ S3I2NB A Y
submission.

4.3.1.1 Source category description
Industrial ammonia production is based on the catalytic reaction between nitrogen and hydrogen:
0 000°¢ghO

Nitrogen is obtained by cryogenic rectification of air and hydrogenapgred using starting materials
containing bonded carbon (such as, e.g., Natural Gas, Residual Oil, Heating Oil, etc.). Carbon dioxide is
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generated in the preparation of these starting materialls.the Czech Republic, hydrogen for ammonia
production isderived 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 carbon monoxide, which is formed by partial oxidatioraddition to carbon dioxide and
hydrogen. The final products of this tvebep process are hydrogen and carbon dioxide. The production
technology has practically not changed since 1990

4.3.1.2 Methodological issues

Emissions are calculated from the correspamgdiamount of ammonia produced, using the default
emission factor provided in IPCC 2006 Gl. 3.27@@tkt NHs (IPCC 2006). This emission factor was
obtained from IPCC 2006 Gl., Volume 3, Chapter 3, Table 3.1, corresponding to the total fuel requirement,
which is 44.65 GJ (NCV)/t NHPCC 2006). Tot@lQ emissions from ammonia production where lowered

by CQ used in urea production and thiilse emissions were calculated using the following equation

6006 Qi i QBEANT £ QO AOQE H V0 & i 0AMQYD £ Q6 OO Q¢ ¢
z{ 028 a4 QOE QWQQWNQQE 0

Urea production decreased to 1.1 kt in 2013. Untill 2013, the -ve¢sted emissions were allocated under

the agriculture sector. Since 2014, arbas not been produced in the Czech Republic and emissions are
calculated without subtraction of£Q consumed in urea production. potential uncertainty in the
emission factor for ammonia would not influence the total sunC@f emissions, because a cesponding
amount of oil is not considered in the energy sector. The relevant activity data and corresponding
emissions are given ifab. 4-14. RelatedCQ emissions from ammonia production are reported in
Tablel.A(d) under Other Oil, which is the feedstock used, as well (please see chapter 3.2.3. for details).

Tab.4-14 Activity data andCQ emissions from armonia production in 199@; 2019

Residual fuel oil used [TJ] 14997 14534 14985 14012 15644 13812 14865 13623 14044 11963
for NHs product

Ammonia produced [k 335.86 325.51 33559 3138 350.35 309.32 33291 305.1 31452 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 [ktf] 108.48 131.94 108.48 93.09 90.89 109.22 100.42 67.44 14294  87.96
production

Residual fuel oil used [TJ] 13690 11522 10052 13084 12987 11326 10802 10119 11453 11793
for NHs product

Ammonia produced [kt] 306.59 258.04 225.12 293.03 290.84 253.65 241.91 226.62 256.49 264.10
CQfrom 2.B.1 [kt] 936.02 761.75 638.58 850.60 843.43 721.70 683.27 617.11 700.21 744.18
CQ consumed in urea [ki] 67.44 82.83 98.22 108.48 108.48 108.48 108.48 124.61 139.27 120.21
production

Residual fuel oil used [TJ] 11484 10278 10659 8212 9400 10118 9355 10146 7989 7%3
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 [ktf] 136.34 125.34 127.54 0.81 NO NO NO NO NO NO
production

4.3.1.3 Uncertainties and time consistency

In 2014, estimates of the uncertainty parameters were verified in the study (Bernauddaaart, 2015)

which, in addition to an expert opinion, also takes into account data given in the IPCC 2006 Gl. (IPCC 2006).
The uncertainty in the activity data remains unchanged at 5% and the uncertainty in the emission factor
(CQ EF) was also left atvalue of 7%.
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Time series consistency is ensured as the above mentioned methodology are employed identically across
the whole reporting period from the base year 1990 to 2019.

4.3.1.4 Source-specific QA/QC and verification
The input information and calculatiomse archived by the sectoral expert and the coordinator 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 reunted twice.
ThereforeCQ emissions from residual 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 ws held by fulfilling the QA/QC form presented 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 sector.

4.3.1.6 Source-specific planned improvements, including tracking 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 souré&s@in the chemical industry.

N2O emissions from production of nitric acid in 2019 equalled to 0.3k, emissions have decreased

by 91 % compared to 1990; the substantial decrease in recent years has been a consequence of the gradual
introduction ofmitigation technology and improving its effectiveness. In 2019, the production of nitric acid
(N2Oemissions) was identified as a key category by trend assessment. In this submission this category was
identified as a key source

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. Nitric acid is
produced using the classical methodgirtemperature 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 product. Nitric acid production can be descsbegihe following
stoichiometric equations:

a) Ammonia oxidation in the gas phase

100 wO © 100 @O0

b) NO oxidation in the gas phase

¢cOO O P OO
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c) NG absorption in water

o0 0 ™O0P ¢OO0 0O

The nitric acid is manufactured at three pressurgels (at atmospheric pressure @atmospheric
pressure), slightly elevated pressure (KImedium pressure) (approx. 0.4 MPa) and at elevated pressure
(HP¢ high pressure) (0.7 0.8 MPa)). While production processes prior to 2003 mostly progressed at
atmospheric pressure and only to a lesser degree at medium elevated pressure, the process at elevated
pressure had predominated since 2004. Since 2004, the technology to rédOoemissions, based on
catalytic decomposition of this oxide, has been graduatipduced 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 Republic are 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 remdisal. ¢following

table shows more detailed information about technolagged for nitric acid production and technologies
used for removal of N(by units.

Tab. 4-15 Pressure level andremoval technology used by unit in the Czech Republic

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\itric Acid Production are generated as afmgduct 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 dd@gse. NO and

NQ). In this country, the process o€l8ctive Catalytic Reduction (SCR) is mostly used, which slightly
increases the amount 4,0, and also to a certain degree N&wlective Catalytic Reduction (NSCR), which
also remove$\,Oto a considerable degree.

Studies (Markvart and Bernauer, 2000, 3pecommend the following emission factors for various types

of production technology and removal processes that are givaraim4-16. The emission factors for the
basic process (without DENM@chnology) are in accord with the principles given in IPPC 2006 GI. (IPCC
2006). The effect of thHO«removal technology on the eission factor foN.Owas evaluated on the basis

of the balance calculations presented in studies (Markvart and Bernauer, 2000, 2003).

Tab.4-16 Emission factors foN,O recommended by (Markvart and BernauerpP20) for 1990 2003

Pressure in HN® 0.1 MPa 0.4 MPa

production

Technology DENO = SCR NSCR -- SCR NSCR
Emission factorsN,O

[kg N;O/t HNQ] 9.05 9.20 1.80 5.43 5.58 1.09
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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 chamgaschnology were monitored in the study of
Markvart and Bernauer (Markvart and Bernauer, 2005). This study presents a slightly modified table of
N>O emission factors, while those for new technologies were obtained from a set of continuous emission
measurements lasting several months. Other values are based on several discrete measurements. A table
of these technologygpecific emission factors is giviealow.

NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2019

Tab. 4-17 Emission factors foN,O recommended by Markvart and Bernauer, for 2004 and thereafter

Pressure in HNgproduction 0.1 MPa 0.4 MPa 0.4 MPa 0.7 MPa
Technology DENO SCR SCR NSCR SCR
Emission factordN20 [kg N;O/t HNGQ] 9.05 4.9 1.09 7.89

8 EF withoutN2O 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, the relevant EF decreased from 7.8 toN}&8 HYIO;
(100%). Therefore, the mean value in 2005tfer 0.7 MPa technology was equal to 7.02N¢@/t HNG;
(100%) (Markvart and Bernauer, 2006).

In 2006- 2019, the mitigation unit described above was utilized in a more effective way. The decrease in
the emission factor for 0.7 MPa technology as a reduhstallation of theN;Omitigation unit and gradual
improvement of the effectiveness is givenTiab.4-18.

Tab.4-18 Decrease in the emission factor for 0.7 MPa technology due to installation ofNb® mitigation unit

20043 2005 2006 2007 2008 2009 2010 2011 2012
EF [kg\20/t HNOs
(100%)]
Effectiveness of
mitigation [%]

7.8 7.02 5.94 4.37 4.82 2.85 1.29 1.30 1.45

10.00 23.85 43.97 38.21 63.46 83.46 83.33 81.41
2013 2014 2015 2016 2017 2018 2019
EF [kg\.O/t HNO;
(1009)] 1.65 251 2.72 1.78 1.35 0.83 0.57
Effectiveness of
mitigation [%]
8 EF withoutN2O mitigation.

78.82 67.82 65.13 77.15 82.71 89.35 92.69

Tier 1 approach was used for emission estimates in years 1990 to 2012. Activity data for these years were
taken from CzSQN;O emissions for the years 199012 were based on a mean value of the nitric acid
production capacity with NSCR technology, which means 110 kg piN®@ear with emissions 1 k$O/1

t HNQ. The emission value (110\tOlyear) then has been subtracted from the native NSCR emission
value. Since 2013, activity data and emissions have been taken directlthiedtld ETS form and thus Tier

3 is the methodology for emission estimatd@ab.4-19 gives theN,O emissions from production of nitric

acid, including the production values.

Tab.4-19 Emission trends for HN§production and N>O emissions in 19962019
Production of HNG,

Emissions oN>O from Implied Emission

[kt HNG; (100%)] HNG production Factor
[kt N2OJ IEF [MgN,O/ kt HNQ]
1990 530.00 3.52 6.65
1991 349.56 2.26 6.46
1992 439.39 2.87 6.52
1993 335.95 2.16 6.44
1994 439.79 2.83 6.43
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Production of HNG, Emissions ofN>O from Implied Emission
[kt HNG; (100%)] HNG production Factor
[kt N2O] IEF [Mg\20/ kt HNQ]
1995 505.32 3.26 6.55
1996 484.80 3.13 6.45
1997 483.10 3.23 6.69
1998 532.50 3.48 6.53
1999 455.00 2.84 6.24
2000 505.00 3.25 6.43
2001 505.08 3.21 6.35
2002 437.14 2.76 6.32
2003 500.58 2.75 5.50
2004 533.73 3.16 5.92
2005 532.21 2.98 5.59
2006 543.11 2.65 4.88
2007 554.22 2.17 3.91
2008 506.96 2.02 3.99
2009 505.17 1.52 3.01
2010 441.70 1.09 2.48
2011 561.82 1.24 2.21
2012 550.46 1.27 2.30
2013 514.94 0.71 1.38
2014 546.77 0.86 1.57
2015 532.15 0.94 1.77
2016 562.66 0.73 1.29
2017 533.95 0.45 0.84
2018 579.34 0.38 0.65
2019 566.99 0.31 0.52

While the slight fluctuations in IEF to 2004 were caused by slow changes in the relative contributions of
the individual technologies with various technologicafigcific emission factors, since 2005 the reduction

in IEF has been caused mainly by the gradual increase in the effectiveness of the mitigation units employed
for the dominant technology (sdab.4-19) to 2010. Afurther reduction in IEF in 2011 was then caused

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 CzechdAmy of Science together with the University of
Chemistry and Technology (Prague) are studying the high temperature decompositgd fodom HNQ
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 is still ongoing and
possible improvements could be introdute the future.

4.3.2.3 Uncertainties and time -series consistency

In 2014, the estimates of the uncertainty parameters were refined on the basistioé study (Markvart

and Bernauer, 2013), which takes into account the data in IPCC 2006 Gl. (IPCC 2006 eridietyimnt

the activity data following adjustment equalled to 4 % and the uncertainty in the average emission factor
(N2O EF) vas reduced to 15 % in relation to the increasing number of direct measurements.

Time series consistency is ensured as inverdapproaches concerned are employed identically across the
whole reporting period from the base year of 1990 to 2019.

4.3.2.4 Source-specific QA/QC and verification

The input information and calculations are archived by the sectoral expert and the coordinattis.of N
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Verification is provided by comparison of the activity data obtained from CzSO, EU ETS and ISPOP. The
nitric acid production data provided by CzSO, which are used as input activity data for the submission, are
compared with data provided by EU ETS #8BOP. The percentage differences between nitric acid
production data for 2019 obtained from EU ETS and other sources are as follows:

9 Difference betweerthe data from EU ETS and CzS05.13 %
9 Difference betweerihe data from EU ETS and ISPO#®.00 %

In addition to verification ofhe input data, the interannual changes of the implied emission factors are
analysedThe EU ETS reports, which are used for emission estimates are proved by independent verifiers.
The quality control was held by fulfillinge 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

No corrections made.

4.3.2.6 Source-specific planned improvements, including tracking of those identified i n 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.

Caprolactam is prepared byatditional 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 the Beckmann rearrangenhent. T
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
caprolactam production are based onsaries of studies (Markvart and Bernauer, 2602013) and
(Bernauer and Markvart, 20142016). The facility for caprolactam production provided data on the
consumption of ammonia (1177 kg Mkbur) and the production capacity (5.4 t caprolactam/hour).
Assuming thathe conversion of Nkto N.Ois routinely 2%the emission factor 5.7 kiy.O/t caprolactam

was established from the mass balance. The production unit in the facility works at atmospheric pressure
and thusthe emission factor should be compared withe emission factor for atmospheric burning of
ammonia and not with higipressure burning of ammonia. Emission®gdin the amount 246 N.Olyear

were estimated by usinthe plant-specific emission factor and wonkj hours per year (8000 hours/year).

Due to the lack of activity data, emissions were reported consistently through the time series until 2014.
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For 2014 2016,the activity data have been obtained directly frahe producer. Activity data for 2017 to
2019have not been obtained directly from manufacturer and thus activity data were used same as for
years 199@; 2013.

4.3.4.3 Uncertainties and time -series consistency

In relation to the relatively insignificant greenhouse gas emissions from category 2.B.4, uniesrtain
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 source waged@ined 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 from caied)@&.4, only QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

Data from the EU ETS forms cannot be used for emission estimates because the facility reports all sources
of emissions together and thus it is not possible to separate the fbat caprolactam. However, according

the EU ETS forms of this facility, it can be stated that the emissions from caprolactam production are not
greater than the estimated amount of 0.25KO used for 199G 2013.

4.3.4.5 Category-specific recalculations, inclu ding changes made in response to the review
process and impact on emission trend

Owning to recommendation from the last review process if there is no data, the value from
the caprolactam production was used the same as in the years -2098 in the subcaigory
2.B.4.aCaprolactam. The value 43.20 kt comes from series of studies (Bernauer and Markvart) based on
the data obtained from manufacturer. The values different from 43.20 kt (for example in year200&3

were obtained directly from manufacturer.

4.3.4.6 Caegory-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 (Bernauema Markvart, 2014 2016). Data from EU ETS forms
include only the aggregated amount of emissions, which cannot be linked with specific chemicals.

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. (IPCC 2006) that this process does not give rise to process greenhouse gas emissions that are
of significance.
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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@Bedirdt production of

soda ash started in 1907. The factory constituted a monopolist manufacturer of soda in the Czech Republic
and Czechoslovakia. Sodas produced byhe traditional Solvay process aritle product was usually
distributed to glass manufacturers. The 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
dichloride, carbon black and styrerimtal emissions from category 2.B.8 Petrochemical and Carbon Black
Production equalled to 1045.29 KXQ eq., emssions have increased by 26 % compared to 1990 and by
222 % compared to year 2016. Decrease of emissions for 2015 and 2016 was caused by an accident in the
refinery plant with ethylene unit in August of 2015. The accident resulted in an unplanned shutdown

the petrochemical part of the production plant. The ethylene unit was reconstructed. The production
capacity of the unit is now greater than that before the accident and thus emissions from ethylene
production increased rapidly compared to previous yézategory 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 (propane) to the higher boiling fractionseTethylene unit contains several
pyrolysis furnaces that process raw gas (LPG, ethane and propane) and liquids- (h@xtaracked
vacuum distillate, naphtha, and in very limited quantities of diesel fuel). Basically, a thermatadytic

fission inthe 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 monomev@M), which is subsequently used for PVC production
(Bernauer and Markvart, 2016),2-dichloroethane is prepared by oxychlorination of ethylene and is then
used as source material for vinyl chloride monomer (VCM) production.

In the Czech Republic, carbblack is produced in one facility ltige furnace black process. The input
materials forthe production are heavy aromatic hydrocarbons.

Styrene is produced in one facility by catalytic alkylation of benzene over ethylbenzene followed by
ethylbenzene dehyabgenation. The internal ethylbenzene dehydrogenation operates in a system of 2
reactors in the presence of catalysersAB£Cr0Os-K0).

4.3.8.2 Methodological issues

Default emission factors from the IPCC 2006 GI. (IPCC 2006) are employed to determine carbon dioxide
and methane emissions from the production of carbon black, ethylene, ethylene dichloride and styrene.
RelatedCQ emissions from Petrochemical and Carbdeck Production are reported in Table1.A(d) under
Naphtha, which is the major feedstock used, as well (please see chapter 3.2.3. for details).

CQ and CH emissions from the production of ethylene

Reliable data for the production of ethylene are availdbten CzSO. The IPCC 2006 Gl. provides a value
of 1.73 tCQ/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 2899,CQ emissiors
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varied between 184.41 (due to the accident) to 958.8% K3 and methane emissions varied between
0.29 and 1.51 k€H, detailed values for each year are availablelaib.4-20.

Tab.4-20 Emission trends fronCQ and CH emissions from production of ethylene in 199®019

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

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 PVC produced, whighatically the same as VCM

data. The IPCC 2006 GIl. methodology provides a value of emissions of carbon dioxideC@AMAM
produced and for methane 0.0226 &/t VMC produced as default emission factors (IPCC 2006). Carbon
dioxide emissions varidd the period 1990 2019 between 16.68 KEQ and 40.29 kCQ. Due to the low
emission factors' value, the values of methane emissions varied in the period; P2A® between 0.001

and 0.003 kCH, which is considered as insignificant valume2019, emissions of carbon dioxide equalled

to 31.27 kt and methane emissions equalled to 0.0024 kt.

CQ and CH emissions from the production of carbon black

Exact information on activity data related to carbon black production is available sincetR04,3he data

for other years were taken from the study (Bernauer and Markvart, 2016). Since 2013, the activity data
andCQ emissions have been based on data from EU ETS. In the Czech Republic, only one facility is involved
in carbon black productioand 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 0.0BHk carbon black produced and 2.62CQ/t carbon
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black produced (IPCC 200&).2019, emissions of carbon dioxide equalled to 7k7and methane
emissions equalled to 0.0018 kt.

CQ and CH. emissions from the production of styrene

Because of the growing consumptiofi polystyrene, the production of styrene has gradually increased
since 1990. CzSO also does not publish any information on the production of styrene. Thus, the necessary
activity data were estimated on the basis of production capacities:

1990- 1998 70 K styrene p.a.

1999 80 kt styrene p.a.

2000- 2003 110 kt styrene p.a.

2004 140 kt styrene p.a.

2005- 2010 150 kt styrene p.a.

from 2011 exact production from EU ETS forms

¢tKSasS SadAyYlLidSa 2y GKS |Y2dzyld 2F adeNByS LINRRdzOS
FYR b2@t 12 Hnmno®d® ¢KS SYA&aaAirzy Tl OlcHK stylerie 8BCCT NR Y
2006). The emission factor f@Q emissions is 0.27 KQ/kt styrene (Bernauer and Markvart, 2015) (IPCC

2006). Since 2011, activity data are based on data from EU ETS. In the Czech Republic, only one facility is
involved in production of styrene, thus the activity data and emissionsegrerted as confidential C (NK)

in CRF reporter. Data are available for review experts in calculation sheets upon a request. In 2019,
emissions of carbon dioxide equalled to 35.68 kt and methane emissions equalled to 0.53 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 data and 40% for th€Q and CH emission factors. Overall uncertainty data are given in
Chapter 1.6.

Time series corstency 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 anzbtireinator of NIS.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.3.8.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

In this year, no recalculations weperformed in this sector.

4.3.8.6 Source-specific planned improvements, 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.
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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 226.18X3 in 2019.

4.3.10.1 Source category description

Subcategory 2.B.10 Other is divided into two subcategortes fifst subcategory include€Q emissions

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 Blbroduction, which is based on other feedstock than NG, see
section 4.3.1). Emissions from NSCR are not very significant (about 16@®).dEmissions from steam
reforming of NG are somewhat more significant (about 206fiEQ)).

4.3.10.2 Methodological issues

Thanks to intensive 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 accordance with IPCC 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. ExsigERD are calculated by simple

Tier 1 methodology, 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). Redumon of oxygen, which is the main source ©8Q emissions in the NSCR process, can be
described by the following reaction

00 g ©60 ¢O0U
The emission factor 103 K&Q/1 t HNQ was derived for the reaction and was used for emission estimates.

Emissions for hydrogen production by steam reforming in the petrochemical and chemical industry
(excluding hydrogen used for Bproduction) are calculated using the following equation

06 Qi | QDO ¢ VHROR'COWET 'O Q4 Qi i £Q8 &YH 'Y

The net calorific value of natural gas consumed for-anargy use in the chemical industry is obtained
from the Energy QuestionnaireNatural Gas provided by AlEEurostat¢ UNECE. EF for natural gas is
cakulated on the basis of the NET4GAS Ltd. correlation (see Annex A5.1).

Tab.4-21 gives an overview of th€Q emissions from category 2.B.10 Otherld®ed CQ emissions from
2.B.10 are reported in Tablel.A(d) under Natural Gas as well (please see chapter 3.2.3. for details).

Tab.4-21 Emission trends for category 2.B.10 Other in 200819

CQ emissions
[k

CQ emissions
[kt

208.34 123.08 195.74 206.72  210.01 201.33

14.42 13.39 14.42 13.49 14.52 13.43

CQ emissions
[kt]

CQ emissions
[kt]

204.76 208.02 220.49 190.15 191.76 209.82

14.77 15.04 13.09 16.37 15.64 16.37
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4.3.10.3 Uncertainties and time consistency

The uncertainty of thactivity data and emission factors used for computations of emissions from category
2.B.10 correspond to the uncertainty estimates from the Energy sector, category 1.A.2 Manufacturing
industries and construction. The uncertainties are for this categolipenwith IPCC 2006 Gl. (IPCC 2006),
i.e. at the level of 3% for the activity data and 2.5% for the emission factor.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from 2B to 2019.

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

No recalculations were performed this year.

4.3.10.6 Source-specific planned improvements, including tracking of those identified in the
review process

In furthersubmissions it is planned to investigate the possibility of disaggregating data feneogy and
energy use of NG for the 1990007 periodCQemissions from NG in the chemical industry were reported
for this period under 1.A.2.c.

4.4 Metal Industry (CR F 2.C)

This category includes mairBQ emissions from 2.Clton and Steel Production; 99.8%@® emissions
arise from 2.C.1CQ emissions from iron and steel are identified as a key category (by both level and trend
assessments). A small amountGH is also emitted.

Ferroalloys were manufactured in limited amounts in a small production unit in the Czech Republic; this
process could constitute an unsubstantial sourc€C@¥ emissions. Specific data were obtained straight
from the operatorg there is only one producer of ferrovanadium.

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 mglawhich reported that aluminium was used as a

reducing agent; this did not lead ©Q emissions. 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 large metadal facilities located in the cities of Ostrava
YR ¢nAySO ASifesiah R&iors id thé rdskidstgrn part of the Czech Republic. Both these
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metallurgical works employ blast furnaces and also lines for the production of steel, coking fuandces
other supplementary technical 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 Wke}.

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

TheCQ 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(
Gl. (IPCC 2006) dciude
recommendations to  also
include emissions arising from
combustion of Blast Furnace an
Oxygen Steel Furnace Gas
other than metallurgical
complexes (for instance in
Energy Category ]__A.]__a) 1980 1994 1998 2002 2006 2010 2014 2018
However, it is expected in the O Metallurgical Coke @ Limestone and Dolomite Use
IC::SrenC:ceRezﬁghc C;[Qit;e;‘” aSStteeEigA_(s Trend of CO2 emissions in 2.C.1, 1298019[kt CO2]

Furnace Gases are combusted directly in the metallurgical complexes. This means that the national
approach to emission estimations contains a few aspects from Tier 1, as some parts of the equation are
available for the comput#on. An important aspect of the computation is the amount of carbon 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 2042019 was also used as redug agent in the blast furnace, as

well as Coal Tar in years 2007 till 2013 and then in 2018 and 2019. Thus, the approach used is considered
to be as close to Tier 2 based on IPCC 2006 Gl. (IPCC 2006) as possible. Details of the amount of reducing
agentsare given inTab.4-22. In the carbon balance the amount of carbon in coke, bituminous coal (in
2014¢ 2019) and coal tar (in 20672013, 2018019)used in blast furnaces. Further amount of carbon in

sinter, pig iron and steel is part of the emission estimation. The total amount of total carbon produced in

the process is following equation

CO, eq. [ki]
2000 4000 6000 8000

0

0 0 0 o} 0 0 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 wsadriog 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
remaning portion of iron ore charge is formed by pellets, lump ores and also secondary materials. Blast
furnace coke is supplied from the neighboring Coke Oven Plant, part of blast furnace coke and liquid fuel
is purchased from external sources. Produced hetahand sinter is used for internal consumption only.
Steel is 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 oubf-furnace processing molten steel is sequentially cast on three continuous
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casters into billets, slabs or small slabs. Finishing lines represents two sedlilog mills and a wireod
mill, which provide a wide assortment profiles and wire rod. In the total production of the iron and steel
in the Czech Republic, the electric furnaces covers less than 5%. From the total am@@néwfissions
about 6% is recycled in the process.

The calculation in IPCC 2006 GI. (IPCC 2006) also inclRéesissions from limestone and dolomite used

in iron and steel metallurgy. Since the 2015 submission, these emissions have been reported under 2.C.1.
Data reported under EU ETS were used forererissions, 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 dolomite used before
that year is available in the stastics, the extrapolation method was applied fomtigesteries 199Q 2010

base on the data available for 2062019.

The computational approach as well as the parameters used were consulted in general with a
representative ofThe Steel Federation, Inc. Relaté@® emissions from 2.C.1 are reported in Tabfgt)

under Coke Oven Coke (192019), Other bituminous coal (2034nd Coal Tar as well (262013, 2018

2019) as well(please see chapter 3.2.3. for details).

The amounts of blast furnace coke consumed and corresponding emissions are Jiabiia?2.

Tab.4-22 The activity data andCQ emissions in 199@ 2019

1990 3211 NO NO 891.04 9642.54
1991 2559 NO NO 891.03 7750.98
1992 2624 NO NO 891.03 8049.44
1993 2426 NO NO 891.04 7479.70
1994 2663 NO NO 891.03 8143.88
1995 2587 NO NO 891.04 7930.90
1996 2701 NO NO 891.05 8257.45
1997 2846 NO NO 891.01 8907.86
1998 2750 NO NO 891.05 8625.62
1999 1941 NO NO 891.08 6346.94
2000 2327 NO NO 890.88 7418.03
2001 2175 NO NO 891.20 7016.95
2002 2252 NO NO 891.16 7251.30
2003 2459 NO NO 890.29 7846.70
2004 2628 NO NO 892.15 8176.00
2005 2260 NO NO 891.06 7084.34
2006 2480 NO NO 887.65 7952.48
2007 2570 NO 35 897.73 8258.72
2008 2366 NO 59 887.78 7715.56
2009 1801 NO 56 877.45 6022.92
2010 2082 NO 33 927.97 6733.78
2011 2086 NO 26 857.92 6536.30
2012 2007 NO 23 846.47 6368.95
2013 2057 NO 7 1079.53 7041.88
2014 1886 276 NO 1051.93 7241.89
2015 1780 300 NO 947.59 6929.35
2016 1842 319 NO 1039.28 7256.87
2017 1605 278 NO 926.77 6430.08
2018 1735 285 30 1001.44 6923.24
2019 1566 267 27 851.58 6195.11

Estimation ofCH from metal production is based on the IPCC 2006 Gl. Tier 1 methodology. Default
emission factors 0.1 GH per tonne of coke produced and 0.07 &g per tonne of sinter produced were
used. In this case, thelevant 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.
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Emission estimates of precursors for the relevant subcategories have been transfemetlFR 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 improvement is ongoing and
some uncertainty estimates for Iron and steel pratdaon have been revised in previous submissions
(CHMI, 2012b). The new estimate of EB) is now 10%, which is in accordance with the 2006 GI. (IPCC
2006) and is slightly higher than the former 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 therniory approaches concerned are employed identically
across the whole reporting period from the base year of 1990 to 2019.

4.4.1.4 Source-specific QA/QC and verification

The sectoispecific QA/QC plan 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 sosrirem intersector boundaries (Energy, Industry) that they

are neither omitted nor counted twic&€Q emissions from coke used in blast furnaces are not considered

in Energy sector (see Chapter 3.2).

Activity data available in the official CzSO matertatglation to QA/QC were independently 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, is also used former coordinator of National Inventory System.

The gquality 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

No recalculations were perfomed in this category during this submission.

4.4.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

In future submissions is planned to investigate datawvaht for potential implementation of Tier 3
methodology in this category. Specific steps were already taken in recent years, however the issue need
further detailed activity data, which will be discussed with relevant representatives.

4.4.2 Ferroalloys Product ion (CRF 2.C.2)

4.4.2.1 Source category description

Ferroalloys Production is production of concentrated alloys of iron and or more metals such as silicon,
manganese, chromium, molybdenum, vanadium and tungsten. In the Czech Republic is only one producer
of ferrovanadium. Therefore, activity data are repatas confidential.
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4.4.2.2 Methodological issues

The activity data were obtained straight 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.
providesemission factors based on specific share of Si in the ferroalloy. Chemical composition of the
ferrovanadium produced in the Czech Republic is known. Using the simple proportion rule, emission
factors were calculated fa€ZQ, as well as fo€H. This can & considered as conservative approach.

The emissions are under the threshold of significance and can be considered negligible.

Tab. 4-23 Evaluation of emission factors used for 2.C.2 emission estimates

Vanadium 75-85% FeSi 45% Si 25 0.083333%)

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 GI. (IPCC 2006) as 25%. The uncertainty of
activity data is estimated on the level 0#b

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 sector. The activity data and composition of ferroalloys were discussed
with represenative 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 performed in this category in current submission.

4.4.2.6 Source-specific planned improv ements, 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 revealed one smaller production plant, which reported that aluminium was used as a
reducing agent; this did not lead ©Q emissions. In 2009 this production was stoppdcently, here is

only secondary production of aluminium in the Cz&&public. From this reason no greenhouse gases are
reported in this category. There is recycling of aluminium. In order to avoid usingasels is used cover
salts method. The recommendation from FCCC/ARR/2016/CZE, 1.13 is not in line with IPCCap@06 Gl.
further not comparable to the reporting of other Annex | Parties. The recommendation is requesting to
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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 proasdor reporting under 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 Republtigere is no primary production of lead, however secondary production and recycling
is happening. There is one installation specialised for this production.

4.4.4.2 Methodological issues

Research was performed on potential Lead producers in the Czech RepublidatBhwere 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. Th&® emissions were estimated at the level of Tier 1 methodology based on
the IPCC 2006 GI. @B 2006) using the defa@@Q emission factor 0.2 €Q/t of lead. CQ emissions in
equalled 10.72 kt.

The emissions are under the threshold of significance for the Czech Republic.

4.4.4.3 Uncertainties and time consistency

Since default emission factors wersad for emission computations, the uncertainties were based in IPCC
2006 GIl. 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 follows from the overall plan desdilin 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 changes 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 emissions are negligible, ngiovement is planned.

4.45 Zinc Production (2.C.6)

4.45.1 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 secondary production, there is one peodfizinc, which is operating
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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 producers in the Czech Repub$icpedormed. Detailed data were
obtained straight from the operator, so the data has to be displayed as confidentiaC@hemissions
were estimated on the level Tier 1 methodology based on IPCC 2006 Gl. (IPCC 2006) using@efault
emission factor 1.72€Q/t of zinc.CQ emissions in 2019 equalled 0.45 kt, which presents negligible share
in the whole inventory.

4.4.5.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the uncerairgie 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
procedures were adped 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 fi
use of fossil fuels as products, where their primary u
is other than combustion for energy production or ug 8% _
as a reducing agent in industrialgmesses.

Products reported in this subcategory includ
Lubricants, Paraffins, Asphalts and Solvents. Emiss
from other (secondary) use or disposal of thes e
products are included in the relevant sectors (e

Energy, Waste). T

O 2D.1 Lubricant use
B 2.D.2 Paraffin wax use Production
B 2.D.3 Other

Fig.4-7 shows the share of individual subcategories
2.D. 83% of 2.0CQ emissions are produced from
Lubricant Use, followed by Urea used as catalysts (1 Fig. 4.7 The share of individual sacategories fo
and the use of Paraffin Wax (7%). CO2 emissions in 2.D in 20[l@ CO2]
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45.1 Lubricant Use (2.D.1)

4.5.1.1 Source category description

Lubricants are produced from refining of crude oil in petrochemical installations. There can be
distinguished between engine oils and industrial oil or grease.

4.5.1.2 Methodological issues

The activity data arprovided by CzSO in the official Energy balance of the Czech Republic. ‘EHmergn
use of fuels is also included. The amount of lubricants used for other than energy production is included
in this category as activity data.

Tier 1 methodology from th&PCC 2006 Gl. was used &B emission estimations. The default emission

factor 20 kg C/GJ was used; the Oxidised During Use (ODU) factor was used as a default value equal to 0.2.
CQ emissions from this category in 201@ere equal to 121 k€Q. RelatedCQ 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 and time consistency

Since the activity data used are from official statics, the suggested 5% uncertainty (IPCC 2006)iehs a
for this category. Since default ODU factor was used, suggested 50% uncertainty from IPCC 2006 Gl. was
applied for emission factor uncertainty.

4.5.1.4 Source-specific QA/QC and verification

Standard QA/QC procedures were applied for this subcategoryigbptention was paid to crossectoral
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 perforred in this submission.

4.5.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned in this subcategory.

45.2 Paraffin Wax Use (2.D.2)

45.2.1 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 paraffinated hydrocarbons obtained from crude oils.
Different types are characterised by pointadfidification and amount of oil contained.
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4.5.2.2 Methodological issues

Activity data reported in official Energy balance of CzSO aseneryy use are used for emission
estimation in this category. Tier 1 methodology from IPCC 2006 Gl. (IPCC 2006) was@&eenfidssion
estimation. Default emission factor 20 kg C/GJ was used, Oxidised During Use (ODU) factor was used
default equal to 0.2CQ emissions in 2019 from this category were equal to 10 6Gt

4.5.2.3 Uncertainties and time consistency

Since the activit 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 GI. (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-sectosd
issues (Energy x IPPU), so no emissions are omitted, nor counted twice.

4.5.2.5 Source-specific recalculations, including cha nges 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 thésibcategory.

4.5.3 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 GQleatssions.

Road Paving With Asphalt

This category includes particularly emissions of ozone precursors in¢13¥Ib time- series. Based on

the IPCC 2006 GI. (IPCC 2006) only NMVOC emission should be reported. Data in reporting for the
UNECE/CLRTAP intary in NFR are used. Emissions from Road Paving with Asphalt are not considered to
be a source o€Q emissions (IPCC 2006).

Urea used as catalyst

IPCC 2006 GIPCC 2006hcorporate this category as source@@ emissions. However, based on
methodolbgy temissions from this process should be included in Energy sector, 1.A.3. Since the
emissions does not arise from fuel combustion, the emissions are covered under IPPU sector.
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4.5.3.2 Methodological issues

Solvent Use

The IPCC Gl. (IPCC 2006) uses the CORihAtRdology (EMEP/CORINAIR Guidelines, 1999) 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) striheture to
IPCC classification.

Inventory 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 statisticalinformation on producers and imports from the Czech Statistical Office,
REZZO data,

annual reports of the Association of Coatings Producers and Association of Industrial Distilleries,
information from the Customs Administration,

= =4 =4 =4

regular monitoring of econmic activities and economic developments in the 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 activigeis performed in the CR for technical branches
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 foconsumption of solvents in households; NMVOC 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 offiereergy balance. Form 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 nomnergy use of White spirit was considered as the best available data for Solvent Use.
This approach was approved with relevant experts from CzSO.

Road Paving With Asphalt
The activity data from last submission were used. Emissions are usetUM&GE/CLRTAP inventaries
Urea used as catalyst

Since no detailed data about urea used as catadystvailable, the default approach was used, i.e. the
activity level is 1% to 3% of diesel consumption by the vehicle. For the Czech Republic conservative
estimate of 2% was used. 2% of the amount of diesel used in road transport was used as activitiidata
approach was used for the emission estimates for 1§9819 time series, which was consulted as
appropriate time series, when this process can occur. The computational approach presented in Eq. 3.2.2
in IPCC 2006 Gl. (IPCC 2006) was applied toastCQ emissions. This approach is clearly conservative
approach, since it is taking into account total consumption of diesel. However, exact amount of vehicles
using this technology is not known. The data are under investigation. Even using this atiwserv
approach the emissions are under the threshold of significance.

CQ emissions in 2019 from this category were equal to 16. GGt

Part 1: Annual inventory submission 203



CHMI NATIONAGHGANVENTORREPORT OF TREECHREPUBLIA990-2019

4.5.3.3 Uncertainties and time consistency
Solvent Use

Uncertainty of NMVOC emissions is considered to be quite large, loasBCC 2006 GI. (IPCC 2006) it is
considered as 50%. The uncertainty of activity 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 repating period from the base year 1990 to 2019.

Road Paving With Asphalt

Since naCQ, CH or N:O 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
emission factor uncertainty. However even though the emission are reported under 2.D.3, the range was
applied based on IPCC 2006 Gl. Vol. 2 En#PgC 2006), where methodology for emission estimation
from urea used as catalyst is provided.

4.5.3.4 Source-specific QA/QC and verification
Solvent Use

The emission data in this section were taken from the UNECE/CLRTAP inventories in NFR. Annual reports
are avdlable on the method of calculation for the individual years since 1998. Following transfer of the
emission data to the 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 is applied.

Urea used as catalyst

Standard QA/QC procedures were applied for this subcategory. Activity data estimate was discussed with
the expert for transport.

4.5.3.5 Source-specific recalculations, including chan ges 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.
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Urea used as catalyst

Due to updated activity datand due to use of COPERT 5 model in 1.A.3 the activity data was consequently
updated also for the category 2.D.3 Othlggdrea Used as catalyst.

4.5.3.6 Source-specific planned improvements, including tracking of those identified in the
review process

Solvent Ues

No improvements are planned in this category.
Road Paving With Asphalt

No improvements are planned in this category.
Urea used as catalyst

Further investigation of activity data is planned for the future submissions.

4.6 Electronics Industry (CRF 2.E)

Of the categories of sources
] classified under 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 HF23, Ck, CFs, Sk
and NE.  According to
information  obtained  from
manufactures, Sk or other
SRRIR2233288 fluorine compounds are not used
in category 2.E.3 Photovoltaics.
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Hg. 4-8 Trend of emissions from 2.E Electronics Industry [kt€Q] o
The emission trend for the

category 2.E Electronics Industry, which also represent the emission trend of subcategory 2.E.1 is depicted
in FHg. 4-8 from year 1997, when the use of £4Fegan, to 2019. Emissions cf&ses equalled t6.49 kt

CQ eq. in 2019Total emissions of-ases from 2.Hecreased in 2019 by.15 ktCQ eq. compared to
previous yearTab.4-24lists the exact amount of G@qg. emissions from category 2.E.

Tab.4-24 Emissions from category 2.E. Electronics Industry in time period 192319

Emissions [kt CQeq.] 1.14 1.14 8.51 11.17 21.03 20.32 4.87 4.36 6.64 22.03
Emissions [kt CQeq.] 19.68 28.94 35.50 41.95 6.69 4.12 3.93 4.20 5.30 6.39
Emissions [kt CQeq.] 7.13 6.64 5.49
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Tab. 4-25gives an overview of the emission factors and methodology used for computations of emissions
in category 2.E. Electronics Industry in 2019.

Tab. 4-25 Type of C@emissions factors used for computations of 2019 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 gaseskC Chk, Sk, CHE (HFG23) and NE used by semiconductor
manufacturers. These gases are used in the plasma chemical thin layer etchingsprbioe 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 capamityced plasma.

Gases SFand NE are currently used forsemiconductor manufacturing in the Czech Republic.
Consumption of Nfhas increased since 2010, when the first use afftNFsemiconductor manufacturing

was recorded. According to the main manufacturer, the fluctuating trend in emissions is linkedevith t
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.

4.6.2 Methodological issues

Because ofhe lack of detailed information, the data about gase&(Chk, Sk, CHE(HFE23) and NEare
reported for category 2.E.1 Integrated Circuit or Semiconductor. Activity data about consumptien of F
gases are available since 1997.

Emissions from thisategory are calculated using Tier 2a methodology 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 o€k (IPCC 2006). Byroduct emissions of GF

are reported together with regular GEmissions.

The manufacturers of electrical equipment maintain very -&@ndly policies ifivolving treatment,

training of staff, certificate etc.)Operational leakageare not measured (legislation does not force
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/yr in total. Such a low amount afiSRot required to be reported from the

operator into national database "Integrated system of reporting obligationsy i SINR @I yé& aeai
2Kt O2 @1 ONQIPOR)IZ GAYy Yy 2aidN

The emission factoremployed are summarized ifiab. 4-26. The default emission factors ftre gases
HFG23, Ck, GFs, Skand NEwere chosen from IPCC 2006 &bjume 3,Table 6.3IPCC 2006)

Tab. 4-26 Emissions factors used for computations of 2019 emissions from 2rEehrated Circuit or Semiconductor

HFG23 (CHB 0.4 0.07 NA NA
Ch 0.9 NA NA NA
GFs 0.6 0.2 NA NA
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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 uncertainty estimation 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, B&gan to 2019.

4.6.4 Source -specific QA/QC and verification
The input information 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 Custons Officeof the Czech Republic, ISPOP and Ministry of the Environment.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.6.5 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.

4.6.6 Source -specific planned improvements, including tracking of those identified in
the review process

Although the current survey considered factors ai and di in Tier 2a methodologglégilvle, it is planned
to explore this technology further in more details in future submissions, no later than the introduction of
Fgases in the EU ETS trading. Improvement of uncertainty estimation 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.3 Fire Protection, 2.F.4 Aerosols and 2.F.5 Solvents. The base
year ofusing Fgases 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 in
neighboring countries with similar composition.
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The emission trend for category
I 2.F is depicted irFig. 4-9. The
major share 0B%% in the range
. . of actual emissions for year 2019
[ | corresponds to category 2.F.1.
- Actual emissions from other
B categories under 2.F are
m insignificant  compared to
- category 2.F.1. Actual emissions
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1500
|
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Fig. 4-9 Trend of emissions from 2.F Product Uses as Substitutes for C ma'nly by SUbSta_nt'al mcreas_e n
Depleting Substances and share of specific subcategories [le@qQd the use of HFCs in refrigeration.

Detailed information about
actual emissions is givenTab.4-27 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 indimstrgnanufacturing of
stationary airconditioning. e vast majority of fgases remain from production of refrigerators and air
conditioners.

Tab.4-27 Actual emissions of HFCs and PFCs in 12989 [kt CQeq.]

1995 14.03 14.02 0.01
1996 71.86 71.18 0.68
1997 174.56 173.97 0.59
1998 243.20 242.68 0.52
1999 301.05 300.17 0.88
2000 421.49 419.40 2.10
2001 571.18 567.82 3.36
2002 703.74 700.24 3.50
2003 851.96 845.25 6.71
2004 962.15 953.47 8.67
2005 1084.36 1074.99 9.37
2006 1361.33 1351.49 9.85
2007 1775.50 1765.06 10.44
2008 2065.54 2053.81 11.72
2009 2133.41 2122.80 10.62
2010 2429.21 2421.38 7.83
2011 2689.53 2683.66 5.86
2012 2801.25 2796.37 4.88
2013 2929.21 2925.26 3.95
2014 3086.94 3084.23 2.71
2015 3306.73 3304.99 1.74
2016 3542.61 3541.21 1.40
2017 3731.23 3729.84 1.39
2018 3763.63 3762.10 1.53
2019 3752.37 3751.24 1.13
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Tah 4-28gives an overview of the emission factors and methodology used for computations of emissions
in category 2.F Product Uses as Substitute©ftyne Depleting Substances in 2019.

Tah 4-28 Type of emissions factors used for computations2ff19emissions in categor.F

2.F.1 Refrigeration and Attonditioning HFCs, PFCs CS and Default (IPCC 200t Tier 2a
2.F.2 Foam Blowing Agents HFCs Default (IPCC 2006) Tier 1a
2.F.3 Fire protection HFCs, PFCs Default (IPCC 2006) Tier 1a
2.F.4 Aerosols HFCs Default (IPCC 2006) Tier 1a
2.F.5 Solvents HFCs Default (IPCC 2006) Tier 1a

Emissions of -Gases (HFCs, PFCs, 8IF) 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. Additionally, there isaguption of other
fluorinated gases (CFCs, HCFCs, etc.) that could leadpmdhyct Fgases emissions and there is no
primary aluminium and magnesium industry in the Czech Republic.

Currently, the nationalas inventory is based on the method of adtamissions, according to the IPCC
2006 GI. (IPCC 200®ata about direct import/export, use and destruction for subcategories under 2.F
are obtained from following sources:

ISPOP ("Integrated system of reporting obligations"),

The Fgas register (Quesmnaire on production, import, export, feedstock use and destruction
of the substances listed in Annexes | or |l of thgaf regulation),

1 The database of Crof®mrder movements of goods (Custemata).

T
T

Collecting of data and preparation of input datar mission estimates is described in more detail in
chapter 4.7.1.2. The description in chapter 4.7.1.2 is related to subcategory 2.F.1 but data sources and
input data preparation are the same for each subcategory under 2.F.

In 2019 no significant changescurred in the collection and treatment policies of discarded refrigeration
appliances.

Only two companies in the Czech Republic are dealing with regeneration of HFC coolants (only one of them
reported data for 2019 in the ISPOP database). Companiespuis@tely constructed distilling machinery

to process app. 6of HFE134a contaminated with mineral oil fractions. The HFC was collected and stored
during previous years. Emissions from this process are not included in the inventory.

Appliances containmmHFCs are still being disposed in lower amounts, considering t&0ry&ar life cycle

(IPCC 2006 Gl., Volume 3, Chapter 7, Table 7.9.) which depends on the type of device. According to ISPOP
database anddgas register, 36.46 t ofdases were disposen 2019 in the Czech Republic.

4.7.1 Refrigeration and Air Conditioning (CRF 2.F.1)

4.7.1.1 Source category description

This category describes emissions efaSes from the following subcategories: 2.F.1.a Commercial
Refrigeration, 2.F.1.b Domestic Refrigeration, .Rd~ Industrial Refrigeration, 2.F.1.d Transport
Refrigeration, 2.F.1.e Mobile Air Conditioning and 2.F.1.f Stationary Air Conditioning.
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The major shard(% in the range of actual emissions for year 2019 belongs to the subcategory 2.F.1.a,
share24%belongs to the subcategory.R1.e, shar1%belongs to the subcategory 2.F.1.f, sha@%
belongs to the 2.F.1.c, sha#éobelongs to the 2.F.1.d and shadeD4%belongs to the 2.F.1.b. Trend of
emissions from 2.F.1 is depicte
on Fig.4-10. Category2.F.1 was
identified as akey category in
this submission.

3500

2500

A large number of blends are
being used in refrigeration and
air conditioning systems. Many
blends contain HFCs and/or
limited amount of PFCs in variou
proportions. The main type of
blend used in the Czech Republi 22222 &
for stationary air O 2F1a @ 2F1b M@ 2Fic @ 2F1d @ 2F1e B 2FA1f
conditioning/refrigeration is
R410A, a mixture of HF82 and
HFC125 in a ratio of 50:50.
Blends RA07C and B07A are used in smaller amuois. R407C is a mixture of HEB2, HFE1L25 and HFC
134ain aratio of 23:25:52:407C is usenhainly in stationary air conditioning507A is a mixture of HFC

125 and HRQ43a in a ratio of 50:5@\ consumption of blend-R04A has been decreasing sir&#. 8. The
blendcontains HF&25, HF€143a and HRC34a gases in a ratio of 44:52:4. The decreasing consumption
is consequence of fact, that manufacturers are preparing for limitation of this blend according to EU
legislative. Blends containing HA@34yfand HF@L234ze have been used in the Czech Republic since
2016. Emissions from these gases are reported separately in category 2.H.3 Other (see4Ba}imr

more information).

An overview of reported gases under specific subcategory is preseniieabid-29. PFCs have not been
used in the Czech Republic for many years, but emissions from previous use of PFCs still occur.

Emissions [kt COs eq)]
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Fig.4-10 Trend of emissions from 2.F.1 Refrigeration and Air conditioning
share of specific subcategories [kt €€3).]

Tab.4-29 An overview of thergases reported under subcategory 2.F.1

2.F.1.a Commercial Refrigeration HFC125, HFa43a, HF@23, HFE134a, HF@27ea, HFG2, HFCL52a,
GFs, GRs, GFe

2.F.1.b Domestic Refrigeration HFC134a

2.F.1.c IndustriaRefrigeration HFG32, HFE125, HFE134a, HFa43a

2.F.1.d Transport Refrigeration HFG32, HFE125, HFA34a, HFQ43a

2.F.1.e Mobile Air Conditioning HFC134a

2.F.1.f Stationary Air Conditioning HFG32, HFE125, HFE134a, HFa43a

4.7.1.2 Methodological issues

Emissions from all subcategories under 2.F.1, except subcategory 2.F.1.e, are calcutheeBHpenix
calculation model. Tier 2a methodology was used for emission estimatestie alibcategories under
2.F.1;the emission factors used fdhe estimation are inthe default ranges proposed by IPCC 2006 Gl.
(IPCC 2006)

2.F1l.a,2.F.1b,2.F1lc,2.F.1d, 2.F.11f

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).
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The calculation model can be divided to fousimparts:input, divider, emission estimates and outpleor

input, it is important to update the data on the consumption ef&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 updatctivity data, emission factors
and legislative measures. Data about direct import/export, use and destruction are obtained from
following sources:

ISPOP ("Integrated system of reporting obligations"),

The Fgas register (Questionnaire on production, import, export, feedstock use and daetru
of the substances listed in Annexes | or |l of thgaf regulation),

1 The database of Crotmrder movements of goods (Custsata).

T
T

ISPOP provides data about import, export and disposabefEs considering the EU market. The reporting
obligation is enshrined in Act No. 73/2012. The threshold for submitting data to ISPOP by importers,
exporters and users is 200 tonnes of CO2 eq-gddes. Manufacturers do not report thegises which

are already charged in equipment. It is not possible to repegases blends in ISPOP. If manufacturers
need to report blends, they have to calculate an amount of eaghg-contained therein.

The Fgas register provides data about imported, exported and disposed amourigasds. The reporting
obligation is enlrined in EU regulation No. 517/2014. Information in thgas register is related to the
trade between EU countries and n&U countries. The threshold for submitting data to thgals register

is more than 1 tonne of-Hases or 1 000 tonnes of CO2 egléwh of Fgases. The threshold refers to a
sum of Fgases, not each imported/exporteddas separately. There can be distinguished two types of
report. In the first one, an amount of bulkgases is reported, in the second one, an amount of equipment
containing Fgases is reported. In the second type of report, information about the average specific charge
of equipment is also included.

Custons data provide information about movement of goods across the borders of the Czech Republic.
The Czech Statisticaffice is responsible for the database. These data provide information about imported
and exported Fgases which are classified according to the combined nomenclature, which is regularly
updated. Thanks to the latest update, performed in 2016, compari$tineodatabase with other sources

is now more accurate. Reporting rules are different for movement within the EU and from/to th&don
countries. The former is covered by Intrastat system (EU market) and the latter by Extrastat system (trade
with non-EUcountries). Intrastat reporting obligation is enshrined in EC regulation No. 638/2004. Data are
provided by companies (reporting units) who reachéeé threshold of 12 million CZK in traded goods.
Extrastat is based on collecting data from customs detitarsa (Single Administrative DocumeRtSADS).

Sincethe data sources cover trade between the Czech Republic and EU countries and alst) non
countries, the worldwide market is covered. In the ISPOP database as well as wyabhedgisterthe
importerdexporters/users of Fgases also voluntarily report amounts of consumeglabes belowthe
threshold.For examplejn Fgas register Tmporters out of22 reported information about imported-F
gases although amount of reportedgases was under the threslubin 2019. Verification ahe data by
each importer/exporter/user of fgases in allhe data sources is a very important steptire process of
inventory preparation, because it is necessary to avoid double counting.
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Addition to the stock of specificgas is calculated from the data mentioned above. Net consumption in
the current year is calculated as import minus export and destruction. The calculation of an addition to the
stock of Fgas takes into account the total amount of chemical bankdaterprevious year, new additions

to the stock and subtraction of emissions.

Selection of emission factors should be basedtrmnational information provided by manufacturers,
service providers, disposal companies and other organizations. Collecting of saidbdd@formation is
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@PCC 2006 Emission factors used for emissions estimates are showah-30.

Tah 4-30 Parameters used for emission calculations for category 2.F.1 in calculation model

(d) (k) ) 6 &.d ()

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.bDomestic Refrigeration 13.50 0.50 3.50 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.4-31. The percentage share of each gas in the relevanigtication 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. accordRegtdation EU No
517/2014, theF-gas HF@34acannot be longer used in domestic refrigeration since 20ikich means
that the relative share of HFC34a has been considered to be 0% since 2015.

Tab.4-31 Distribution of HFCs and PFCs use by applicati@aarsed for emission calculations in 2019

HFC125 40% X 15% 5% 40%
HFCG143a 60% X 15% 5% 20%
HFG23 100% X X X X
HFG134a 60% 0% 15% 5% 20%
HFG227ea 100% X X X X
HFC32 40% X 15% 5% 40%

EMISSION ESTIMATES

Total emissions for individualdas are calculated dse sum of emissions from filling of new equipment
Echarge €mMissions duringhe equipment lifetimeBieime and emissions ahe system end of lifdng o iirein
accordance with Equation 7.10 described in IPCC 2006 Gl. (IPCE&&088§ipns from subcategories under

Part 1: Annual inventory submission 212



CHMI NATIONAGHGANVENTORREPORT OF TREECHREPUBLIA990-2019

2.F.1 are calculated using Tier 2athted (emissioAactor approach) described in IPCC 2006 GI. (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 20B§uations for emission calculatiorean accordance

with the equations described ithe IPCC 2006 GIl. (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 and newly filled
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 btapplications 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.1.8ab.4-32 depicts enissions of fgases forthe individual sub
applications in 2019 and comparison with levels of emissions in 2018 dmelliase year.

Tab.4-32 Emissions of HFCs and PFCs from subcategories under 2.F.1 i 20dfparison to levels of emissions in 2018 and
1995

2.F.1.a @Gmmercial Refrigeration 1477.07 -2.69 739498
2.F.1.b Domestic Refrigeration 1.65 0.78 187583
2.F.1.c Industrial Refrigeration 438.69 -3.45 863892
2.F.1.d Transport Refrigeration 156.90 -5.73 676330
2.F.1.f Stationary Air Conditioning 740.84 3.49 2456158

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 oflBFCand 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 1.6E. 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 shoWabid-33.

Tab.4-33 Subcategories in which is used notation key NE for gases+#@ and HFG2 with related year

2.F.1.a Commercial Refrigeration HFC134a 1996
HFG32 1998, 1999
2.F.1.b Domestic Refrigeration HFC134a 1996
2.F.1.c Industrial Refrigeration HFG32 1998, 1999
HFCG134a 1996
2.F.1.d Transport Refrigeration HFG32 1998
HFCG134a 1996
2.F.1.fStationary Air Conditioning HFE32 1998, 1999
HFC134a 1996

2.F.1.e

Emissions from subcategory 2.F.1.e are calculated separately from other subcategories under category
2.F.1. The main reason for this separationhis different approach to collecting activity data ftine
emission estimates. rissions of HFRC34a from filling new equipmenEnage €missions duringhe
equipment lifetimekiime, and emissions dhe end of life of the systerB:nq ot ite are calculted separately.

Total emissions are calculated as a sum of emissions from filling new equinegatemissions during
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lifetime Biretime and emissions at the end of life of the equipm&ty otite EMission factors used for emission
estimates for Z=.1.e are shown ifiab. 4-34.

Tab. 4-34 Parameters used for emission calculations for subcategory 2.F.1.e

(d) (k) () 6 c.d) ()
Initial Operation Recovery Initial Charge
Emissions Emissions Efficiency Remaining

2.F.1.e Mobile air Passenger cars
conditioning 15
Light duty vehicles
13
Heavyduty vehicles
16
Buses
14

0.50 20.00 10.00 30.00

Since 2016, car producers started to use HRG4yf as a substitute for HAG4a in accordance witthe

Directive 2006/40/EC and thus also emissions of-MFOo n @ ¥ g SNB OF f Odzf F i SR { Ay
allow creating node for alternative refrigerant under 2.F.1.e category, emissions ofl2849f are

reported under category 2.H.3 Other and then emissions are accounted in national inventory.

Emissions from filling new equipment

Data for emission estimat are obtained from the Automotive Industry Association. These data contain
0§KS LINRPRdzOGA2Yy FAIdzZNBa F2NJ 6KS /1 SOK Il dzi2zY20A¢€ S
Inc., Hyundai Motor Manufacturing Czech Ltd. and TPCA), bus producers (S@RyLlilnd., 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 caare calculated by following steps:

91 Data about total production for each producer are obtained directly from each producer and
checked with data provided by the Automotive Industry Association.

1 The initial charge of HFL34a filled into new equipment isstimated 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 g per unit.

1 The percentage share of cars equipped with air comging 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 producer separately.

1 In 2016, producers started to use HE@B4yf as aubstitute for HF@ 34a in accordance wittme
preparation of Phase 3 of Directive 2006/40/EC.Hi84x is filled into cars which are intended for
the nonEU market. The share of cars that were intended for the-Bonmarket was calculated
onthe basisoRI G FNRY (GKS LINPRdzZOSNEQ &SINb221a | yR
estimates since 2016.

1 The amount of HRC34a filled into new cars of each typetire given year is calculated as:

Amount of HF@34a. = Production * Average initial charge* Average percentage share of cars
with AG.

Since 2016, the calculation has also taken into account transition to the use of alternative
refrigerant. The total amant of HFEL34a filled intonew cars produced in the Czech Republic is
calculated as th sum of the amounts used for each car type by each producer.
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1 The emissions are calculated according Equation 7.12 described in IPCC 2006 GIl. The emission

factors are in the default ranges proposed in Table 7.9 IPCC 2006 Gl. (IPCC 2006).

Emissions from fihg 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 of HF34a filled into new equipment is considered to be 1(p&gbus 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 all buses and trucks are
manufactured with air conditioning. Unfamately, 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 the conditions 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
AG. The total amount of HFC34a filled into new buses drirucks produced in the Czech Republic
is calculated as the sum of the amounts used for filling new buses and trucks.

9 Emissions are calculated according Equation 7.12 described in IPCC 2006 GI. The emission factors
are in the default ranges proposed inble 7.9 IPCC 2006 Gl. (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 192919. Data from COPERT were providigdthe

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

summarized inmab. 4-35.

Tab. 4-35 Information about vehicles fleet of the Czech Republic obtained from COPERT

Passenger Cars

Light Commercial vehicles

Heavy duty trucks

Petrol

Diesel

LPG Bifuel
CNG Bifuel
Petrol Hybrid

Petrol
Diesel

Petrol
Diesel

Mini

Small
Medium
Large SUV

N2-I
N1-11
N2-111

Articulated (divided according
weight)
Rigid (divided according weight)

Conventional
ECE 15/001

ECE 15/02

ECE 15/03

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
PREECE
Conventional
Euro 1

Euro 2

Euro 3

Euro 4

Euro 5

Euro 6 201% 2019
Euro 6 201& 2020
Euro 6 up to 2016
Euro 6 up to 2017
Conventional
Euro |

Euro Il
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Euro 11l
Euro IV
Euro V
Euro VI
Buses Diesel Coaches articulated > 18t Conventional
Biodiesel Coaches standard <= 18t EEV
CNG Urban biodiesel buses Euro |
Urban buses articulated > 18t Euro Il
Urban buses midi <= 15t Euro Il
Urban buses standard 1Bt 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

0dza Sa

YR KSI ge

Rdzie GNHzO1 & SdzNR

201 yRIFINR AGQ&

Operational emissions for cars and light duty vehicles are calculated as follows:

1 Number of cars or light duty vehicles in adequauro standard is obtained from COPERT (e.g. 1
157 639passenger cars (Euro standard 4) were registered in the Czech Republic in 2019).

1 Percentage shares cfirs 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 ¥IB@a. Therefore it is considered that new

models are equipped with HFT234yf.

Tab.4-36 AC shares and type of refrigerant in Euro standard

Conventional
ECE 15/001

ECE 15/02

ECE 15/03

ECE 15/04

Euro 1

Euro 2

Euro3

Euro 4

Euro 5

Euro 6 20172019
Euro 6 201& 2020
Euro 6 up to 2016
Euro 6 up to 2017
PRE ECE

10% HFG134a
10% HFG134a
10% HFCG134a
10% HFCG134a
10% HFG134a
20% HFCG134a
60% HFCG134a
85% HFG134a
95% HFCG134a
95% HFCG134a
95% HFGQ1234yf
95% HFQ1234yf
95% HFCG134a
95% HFGQ1234yf
10% HFC134a

1 The number of cars equipped with @ionditioning is calculated as total number of cars or light
duty vehicles in euro standard multiplied by appropriate percentage shareTaid-36. Newer
types containing HFQ234yf are excluded from calculation.

9 The specific charge for the year is estimated as 0.7 kg per unit for-P2@%, 0.65 kg per unit for
2006- 2008 and, sinc009, 0.6 kg per unit. The lower charges are a result of transformation of

the car fleet.
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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 condiitgp(HFEL34a); * charge:.

1 Emissions are calculated according Equation 7.13 described in IPCC 2006 GI. 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 busescaiculated by the following steps:

9 The number of heavy duty trucks and buses for 192319 are obtained from COPERT.

1 The percentage share of buses equipment with air conditioning is linearly interpolated from 10%
in 1995 to 67% in 2019; the percentagjgare of trucks equipped with air conditioning is linearly
interpolated from 50% in 1995 to 96% in 2019. 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 lbsed on expert judgement, which is based on the emission estimates of neighbouring
countries and the conditions in the Czech Republic.

9 The specific charge of HEB4a filled into the equipment is estimated as 10 kg per bus an#dlL.2
per truck.

1 The refrgerant stocks are calculated separately for buses and trucksFa2t 34 stock = Number
of buses or trucks with air conditioninyspecific charge

1 The emissions are calculated according Equation 7.13 described in IPCC 2006 GIl. The emission
factorsare in the default ranges proposed in Table 7.9 IPCC 2006 GI. (IPCC 2006).

Emissions athe system end of life

Emissions at the system end of life are calculated by the following steps:

1 The number of disposed vehicles (passenger cars, light duty vehiel@gy duty vehicles and
buses) is obtained from the Car Importers Association.

1 The average vehicle lifetime 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. Thatiestirare based on
information from the Car Importers Association, the Automotive Industry Association and 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 expejtdgement and are the same as for the estimation of operational emissions
(percentage share for passenger cars and light duty vehicles is simplified in comparing with the
approach used for the estimation of operational emissions mainly due to the factittatabout
disposed vehicles are not sorted to Euro standard).

1 The specific charge of refrigerant is the same athiestimation of operational emissiongléase
see paragraphs above)

1 The amount of disposed refrigerant is calculatediBC134adisposed = Number of disposed
vehicles * percentage share of cars with air conditioningverage lifetime® Charge caverage fietime

1 The emissions are calculated according Equation 7.14 described in IPCC 2006 GIl. The emission
factors are in the dfault ranges proposed in Table 7.9 IPCC 2006 Gl. (IPCC 2006).

Tab.4-37 gives the enissions of fgases from mobile air conditioning units in 2019 aodhparison with
emission levels in 2018 andtime base year for HFC34a.

Tab.4-37 Emissions of HFCs and PFCs from 2.F.1.e in 6@ parison to emission levels in 2018 and 1995

2.F.1.e Mobile air conditioning 873.75 3.45 6276
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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:1388& (from stocks, from disposal), HEZ7ea

(from stocks), HF245fa (from stocks).-Bases were used in the Czech Republic only for producing hard
foam. SolelyHFG143a was used regularly for foam blowing. FHR2Cea and HF245fa 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 amounted to 4.02 kte@QOin 2019.Use of HFC for foam

blowing was not reported in 2019.

Increased amount of emissions from category 2.F.2 in 2016, 2017 and 2018 was driven by emissions from
disposal of HRC34a. 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 so signifidamtamount of HFC34a 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 for foam blowing (IPCC 2006).

4.7.3 Fire Protection (CRF 2.F.3)

Emissions from following gases are occurring in category 2.F.3 Fieefiwot HF€227ea, HFQ36fa, GRs
(only from stocks and disposal). Total emissions from 2.F.3 amounted to 31.20éd.0x®2019.

4.7.3.1 Methodological issues

Emissions from this category are calculated on the basis of IPCC 2006 Gl., EquatipRCZC12006)
Calculations are based on data concerning production of new equipment and servicing the old equipment.
It was revealed in consultations with servicing companies thatfflrdeakages are very low and remain
below 2 % of the total emissions. Operatiofedkages are virtually neexistent and depend solely upon
activation of fire alarms.

In the equipment servicing process, the original halons are sucked out and usuafigdergain. The
halons are recycled either with simple filtration or distillatidReuse of original media without any
treatment may also occuOld types of halons (prohibited in the years before 2000) can no longer be
manufactured but some of the mixtures can be reused after regeneration. A major part of new equipment
employs HF@27ea, while some installations are filled with HE&5fa. Due to reuse of regenerated old
halon mixtures, HFCs are being introduced rather slowly.

4.7.4 Aerosols (Propellants) (CRF 2.F.4)

This category includemission estimates from metered dose inhalers usedmiedical applications
(2.F.4.a)and from generapurpose aerosols (2.F.4.0)otal emissions from 2.F.4 amounted to 2.44 kt CO
eg. in 2019.

Metered dose inhalers (MDIs) containingy&ses first appeared on the Czech market in 1995. In these
MDlIs, 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 increasing with minor fluctuations since 1995.
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The number of sold MDIs containing HEXZ7ea reached its peak 0999 and since then it has been
gradually decreasing. Currently, aproximatelly 90% of the sold MDIs contaih34&C

HFG134a was used in genefalirpose aerosols from 1996 to 2015 and thus emissions from 2.F.4.b are
not occurring in 2019.-§ases wereeplaced by cheaper propellants, specifically dimethyl ether and other
hydrocarbons (butane, isobutane and propane).

4.7.4.1 Methodological issues

Emissions from this category are based on IPCC 2006 Gl., Equation 7.6; EF equals to 50% (default) (IPCC
2006).

Information about MDIs supply between 1998019 is 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 HFAG4a in generapurpose aerosols were obtained from ISPOP, tHuyas$
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 (Non-Aerosol) (CRF 2.F.5)

Emissions fromthe use of HEQ1 p F I | NBYy Qi 20O0dzNNAyYy3A Ay wHnamdp Ay Ol
such as HFRT34a, HF@52a are not occurring from 2014 and 2007 specifically.

4.7.5.1 Methodological issues

Emissions from this categy are based on IPCC 2006 Gl., 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 uncertaings for the activity data are 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 identicajl across the whole reporting period.

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 faatmtemission 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@fossborder movements of good¥/erification of
the activity data ixonducted by omparison othe data received from the mentioned sources to
ensure that no double counting occurs. Verificatiorihef activity data for subcategory 2.F.1.e is
ensured by comparison ¢iie data obtained fromCOPERT, th&sutomotive Industry Association
andthe Car Importers Association. Estimated inputs of-#8€a used in mobile air conditioning
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are compared witlthe data obtained fronthe latest NIRs for neighbouring countries with similar
transportation status. All inputs for emission estimates are chdchy external QA/QC staff
members.

1 Selection of the emission factors for emission estimates is currently based on expert judgement.
Allthe emission factors are default orfhe default ranges proposed by IPPC 2006 Gl. For category
2.F.1the emission &ctors are verified by comparison withe emission factors for neighbouring
countries and for countries with a similar climate and status of refrigeration and air conditioning
use.

Quality control was performed by completion of the QA/QC form in Annex & kesponsible compiler
(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

In this submission, several recalculations were performed withéncategory 2.F.

Recalculations due to changes in model PHOENIX

Subcategories 2.F.1. a, b, ¢, d, f were recalculated due to minor modification in calculation model PHOENIX
in response to QA/QC procedure. The modifications take effect for yearsZ2#

Recalculations due to new activity data verification system

A detailed research ongrases activity data sources (ISPOP, Custom datagasiregister) was performed
in 2020. On the basis of its findings, a system for data verification was designeefofdeactivity data
for 20162018 were updated. Updates in activity data affected subcategories 2.F.1. a, b, ¢, d, fand 2.F.3.

Recalculation in subcategory 2.F.1.e

Subcategory 2.F.1.e Mobile Air Conditioning was recalculated due to new source provigdigccurate

activity data for calculating HFCL34a emissions frorthe first fill. For previous submissions information

about production of certain catyped ¢l a 206Gl AYySR FTNRBY ~{12RI ! dzi2 I
information from Hyundai was obta@u as wellThe 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 for calculatifid#-€missions from stoclsere
updated as well. Furthermore, the calculation of the number of vehicles containinglB#eCwas
modified. Newer car types containing HE@B4yf were excluded from the calculation (Sesh.4-36). The
activity data for operation emission estimates are obtained ftbmmCOPERT since 2017 submission.

Recalculation in 2.F.4 due to new activity data source

Based on a research from 2020, detailed data about MDIs supfie Czech Republic between 1995

Hamd 6SNB 26GFAYSR FNRBY GKS {dGFGS LyadAaGdzis F2NJ &
reports on deliveries to pharmacies and medical facilities. From provided data, it was found that propellant
contaired in sold MDIs is not only HEG4a but also HFZ27ea. Following the changes in emissions
estimation, 2.F.4.a Metered dose inhalers subcategory was created in CRF reporter. Emissions which were

in previous submissions under category 2.F.4. are now isubeategory 2.F.4.b Othdfor more details

please see chaptet.7.4
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Fig.4-11Impact of the recalculatiosin category 2.F

As can be seen frofig.4-11andin Tab.4-38, theimpact of the recalculations otfne total emissions for

category 2.F is relatively small.

Tab.4-38 Impact of the recalculations in categpr2.F

Fgas emissions : Unit 1995 1996 1997 1998 1999 2000 2001 2003 2004
Submission 202( [kt CQeq.] 13.82 7153 17445 24298 300.15 420.20 570.22 702.82 851.02 961.17
Submission 2021 [kt CQeq.] 14.03 71.86 17456 243.20 301.05 421.49 571.18 703.74 851.96 962.15
Difference [%] 1.56 0.46 0.06 0.09 0.30 0.31 0.17 0.13 0.11 0.10

Fgas emissions Unit

Submission 202( [ktCQeq.] 1083.26 1360.14

1774.22

2010 2011
2429.17 2688.43

2008 2009

2064.28 2132.35 2797.41 2921.49 3074.78

Submission 20271 [ktCQeq.] 1084.36 1361.33

1775.50

2065.54 2133.41 2429.21 2689.53 2801.25 2929.21 3086.94

Difference [%0] 0.10 0.09 0.07

Fgas emissions . Unit
Submission 202( [kt CQeq.]

0.06 0.05 0.00 0.04 0.14 0.26 0.40

2015 2016 2017 2018

3291.42 3441.65 3638.72 3736.79

Submission 2027 [kt CQeq.]

3306.73 3542.61 3731.23 3763.63

Difference [%0] 0.47 2.93

2.54

0.72

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,
emission factors are based on sectoral expert judgement, the opinions of a sectoral expert from another
European country and Table 7.9, IPCC 2BD6Volume 3. It is planned to investigate the country specific
conditions and properly document the reasons for our choice, which will lead to improvement in the

transparency of our reporting.
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4.8 Other Product Manufacture and Use (CRF 2.G)

200 300

Emissions [kt COs eq)]
100

Fig.4-12 Trend of emissions from 2.G Other Product Manufacture and Use

share of specific subcategories [kt €€2).]

This category describes GHG

emissions from the following

categories: 2.G.1  Electrical
Equipment, 2.G.2 $fand 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.

The emission trend for category
2.G is depicted ifrig.4-12. The
major share of 77% of GHG
emissions for year 2018 belongs
to category 2.G.3, the shagl%
belongs to category 2.G.1 and

the share 2% belongs to category 2.3.8tal GHG emissionsom 2.G were lower b.17 kt CQeq.in
2019 compared to the previous year.

Tah 4-39lists the exact amount of G@missions from the individual soategories in 2.G. Other Product

Manufacture and Use for the 1990 to 2019 period.

Tab.4-39 CQ eq. emissions in individual subcategories in 2.G Other Product Manufacture and Use category in 2099

Categay 2.G- emissions [kt C@eq.]

2.G.1 Electrical 2.G.2 SFand PFCs  2.G.3 NO from 2.G.4 Other
Equipment from Other Product Product Uses
Use
1990 84.10 0.14 206.22 NO
1991 83.94 0.14 206.22 NO
1992 85.23 0.18 206.22 NO
1993 86.40 0.16 206.22 NO
1994 87.48 0.18 206.22 NO
1995 88.47 0.21 206.22 NO
1996 89.03 9.28 206.22 NO
1997 88.12 7.98 206.22 NO
1998 86.71 8.27 206.22 NO
1999 81.76 6.16 206.22 NO
2000 80.09 19.73 206.22 NO
2001 80.47 3.70 206.22 NO
2002 86.72 27.12 206.22 NO
2003 91.59 50.07 206.22 NO
2004 90.36 28.13 206.22 1.89
2005 84.46 16.38 206.22 9.87
2006 84.58 11.77 206.22 7.98
2007 83.96 9.37 206.22 NO
2008 80.91 6.86 223.50 NO
2009 82.99 5.39 223.50 NO
2010 76.84 4.35 223.50 NO
2011 82.03 4.36 223.50 NO
2012 86.31 4.33 223.50 NO
2013 76.50 4.29 223.50 NO
2014 74.28 4.26 223.50 NO
2015 71.08 4.46 223.50 NO
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2016 70.41 4.40 223.50 NO
2017 66.48 4.39 223.50 NO
2018 63.34 4.29 223.50 NO
2019 61.20 4.26 223.50 NO

Tab. 4-40gives an overview of the emission factors and methodology used for computations of emissions
in category 2.G for year 2019.

Tab. 4-40 Type of enissions factors used for computations of 2019 emissions in catego@Other Product Manufacture and
Use

2.G.1 Electrical Equipment Sk Default (IPCC 2006 T1
2.G.2 Sgand PFCs from Other Product Use Sk Default (IPCC 2006 D
2.G.3 NO from Product Uses N,O 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 &k electrical equipment are obtained from ISPOP, thga§ register and
Database o€rossborder 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 operatamalunt. First
servicing could be then considered as "first fill". Bulkaonpare mostly being transferred for the purpose
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 methodEmissions for MV é&dtrical 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 Switchgear). The CRF reporter does not allmn séparat

the subcategory 2.G.1 Electrical equipment into two groups. Emissionsesoifrodt MV Electrical
equipment and HV Electrical Equipment are reported collectively.

Operational leakage is not measured (legislation does not force operators to do smpdrators 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 eens below 100 kg p.a. in total. Such a low amount pti8&s not
even require the operator to report s&sage in ISPOP.

Sk for use in electrical equipment is mainly imported as the part of the equipment which is filled below
the operational amount. Fst servicing is then considered as "first fill". Bulk imports are mostly imported
for the purpose of operational stodk-trade.
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4.8.1.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see IPCC 2006 Gl., VolQmapter 3
Uncertainties). Improvement of uncertainty estimation is in progress.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2019.

4.8.1.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

Verification ofthe activity data for subcategory 2.G.1 is performed by comparisahetiata obtained
from ISPOP, frorthe Fgas register and from Database@fossborder movements of goods.

The quality 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 sector.

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 engnayysmission and distribution to
verify the current division of activity data into MV and HV electrical equipment or update this division to
more accurate version.

4.8.2 Sk and PFCs from Other Product Use (CRF 2.G.2)

4.8.2.1 Source category description

This category includes emission estimates from dowgideed soungbroof window (2.G.2.c) and from
accelerators use (2.G.2.b).

Sk was used for manufacturing soupioof windows in the Czech Republic during 192609. The use

of Sk for soundproof windows manufacturing reached a maximum during 20@P04, with the highest
consumption in 2003. Higher consumption of 8&ring these years led to an increase in emissions from
manufacturing. Then $Btarted to be replaced by nitrogen and argon. The lifietiof windows filled with
Skis assumed to be 25 years, which means that emissions are now occurring only from stocks.

The survey of other uses ofgS¥as undertaken for submission 2018016. Category 2.G.2.b Accelerators

has been added to the submission. In the Czech Republic, accelerators are used in radiotherapy centres
and one accelerator containingeSFa dzA SR Ay I NB & S Indelbok). Dag abbut ihedzi S
total number of accelerators used for radiotherapy treatment is obtained ftbeInstitute of Health

0 |

LYF2NXIGA2Y YR {GFrGAadgAada 2F GKS /1 SOK wSLlzft A0

submission preparatigrsame number of accelerators as in 2018 was used. According to the data, hospitals
and radiotherapy centres were equipped with 51 accelerators in 2018.

The main shoe producers were contacted to obtain information about the amountofisel in the
production of shoe soles. According the datas ISFot used by shoe manufacturers in the Czech Republic.
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4.8.2.2 Methodological issues
Sk emissions from soundproof windows

Emissions from this category (Sodmaof glazing) are calculated in line with IPCC 2006s@&gifically
Equation 8.20, 8.21 and 8.22 (IPCC 2006).

Sk emissions from accelerators

Total SFemissions reported in 2.G.2.b Accelerators are calculatddeasum of emissions from medical
accelerators andhe Tandetron research acceleratoiData abouthe total number of accelerators used

in radiotherapy treatment have been obtained from the Institute of Health Information and Statistics of
the Czech Republic since 1990. Unfortunately, the data do not differentiate accelerators ysifm&id
underestimation of emissions, we used a conservative estimate and assume that every medical accelerator
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 GFCC 206).

Tandetron is a research particle accelerator. Detailed information abeuigSFobtained directly from the
research institute. According to the research institute, leakages«i&€ 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 estimated at 6 4 BEper year.

4.8.2.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see IPCC 2006 Gl., VolGhepter 3
Uncertainties). Improvement of uncertainty estimation is in progress.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2019.

4.8.2.4 Source-spedfic QA/QC and verification

The input information and calculations are archived by the sectoral expert and the coordinator of NIS. The
guality control was held by fulfilling the QA/QC form presented in Annex 5.

4.8.2.5 Source-specific recalculations, including changes made in response to the review
process

In this year, no recalculations were performed in this sector.

4.8.2.6 Source-specific planned improvements, including those in response to the review
process

The survey of other uses ofs$#Il continue. For futuresubmissions, it is planned to investigate the use of
Sk in accelerators in more detail. Unfortunately, due to the current state of data confidentialibein
military sector, it is assumed that data about the consumption @firsRilitary applicationawill not be
provided to the sectoral expert for emission estimates but effort will be exerted in the survey.
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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 fronthe use of this substance in thedd 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 corrésgadod).75 ktN.O were derived from
production in the Czech Republic (0.6NsO) 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 haem lawailable to distinguish betwed#O used in
anaesthesia and for aerosol cans. Therefore, 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 estifratethis category.
Customs data contain detailed information about imported/exported amount 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 cods related to oxides of nitrogen not only®. According to

the data, oxides of nitrogen 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 2016oEapioles

of nitrogen is multiple times higher than import every year. Total stock of nitrogen 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 estiates of NO in category 2.G.3. Firstly, customs data are related to import/export

of oxides of nitrogen not only X. Secondly, oxides of nitrogen are imported by companies trading with
industrial gases. These companies sell their products to the end asdrthus information about possible

use is missing. And at the end, the amount of exported 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 ti me-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.

Uncertainties for activity data in this category at the level of 308te estimated. No uncertainty was
determined for the emission factor since we assumed that 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 itorgrapproaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2019.

4.8.3.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinatts.of N

The quality control was held by fulfilling the QA/QC form presented in Annex 5.
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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 sector.

4.8.3.6 Source-specific planned improvements, including those in response to the review
process

No improvement is planned in this category.

4.8.4  Other (CRF 2.G.4)

4.8.4.1 Source category description
This category includes estimated emissions ftbmexperimental use of $Ender laboratory coditions.

The experiment started in 2004 and lasted two years, which means that emissions occurred only-in 2004
2006.

4.8.4.2 Methodological issues
The amount of SRused in the experiments is investigated every year in data obtained from ISPOP, the F
gas registeand from the Customs Administration of the Czech Republic. In the data set, research institutes

are selected and, if the data contains information about an imported amountpfif&Fesearch institutes
are contacted for more detailed information.

4.8.4.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see IPCC 2006 GI., Volume 1, Chapter 3
Uncertainties). Improvement of uncertainty estimation is in progress.

4.8.4.4 Source-specific QA/QC and verification
The input inbrmation and calculations are archived by the sectoral expert and the coordinator of NIS.

The gquality control was held by fulfilling the QA/QC form presented in Annex 5.

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 sector.

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
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4.9 Other (CRF 2.H)

Thiscategory describes GHG emissions from the categories 2.H.1 Pulp and paper production and 2.H.3
Other. CO2 emissions from 2.H.1 as well as-HE34ze emissions under category 2.H.3 are introduced for
the first time in this submission. Total GHG emissioms f2.H were 0.77 kt CO2 eq. in 2019.

49.1 Pulp and paper (CRF 2.H.1)

In this categoryare reportedCQ emissions from kraft processes. £#nissions occuduring recovery
process, when sodium sulphate is reduced to sodium sulphide. The data for years 2019 were

obtained directly from the installation operator. For 202009 estimag¢ correlating theuse of soda ash
by the same installation operatevas used. Since only one manufacturer reports €@fissions from kraft
processes, IEF is reported ax@nidential). C@emissions from 2.H.1 amounted to 0.69 kt in 2019.

49.2 Other (CRF 2.H.3)

In category 2.H.3 Other are allocated emissions of -HEZyf and HFQ234ze which are used as
refrigerants, mainly in air conditioning systems. Since CRF Reportemdbaedow 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 both gases is considered to be one (IPCC 2014).

HFQ1234yf and HFQ234ze were implemerd into calculation model Phoenix which calculates
emissions from F.1.a, 2.F.1.b, 2.F.1.c, 2.F.1.d and 2.F.1.f. For more dptadse see chaptet.7.1
Emissions of HFD234yf and HFQ234ze estimated in Phoenix were 0.01 kt CO2 eq in 2019.

The main field, where HF234yf is used, are mobile air conditioning systems. A calculation process of
these emissions estimatestise same as for HFC34a in category 2.F.1.e. Estimated emissions of-HFO
1234yf from mobile air conditioning were 0.076 kt CO2 eq in 2019

4.10 Acknowledgement

The authors would like to thank the Czech Ministry of Environment for providing the EU ETS data and data
from the Fgas register and sb to CzSO for providimfata about crossborder movements of goodsnd
other statistics used for emission estimates.

The authors would like namely thank to Mr. Beck and Mr. Bernauer for their contribution during the
inventory preparation as consultants and for final QC/QA checksandtg 8rKt 6 S1 yR aa® h:
for their huge contribution to development of-frases emission estimates in previous years.

The authors would also like to thank representatives of companiasuifilingly respond to our surveys
and therefore help to bring ttife these emission estimates

Part 1: Annual inventory submission 228



CHMI NATIONAGHGANVENTORREPORT OF TREECHREPUBLIA990-2019

5 Agriculture (CRF Sector 3)

5.1 Overview of sector

Agricultural land coverS3% andarable land 3@00f the areaof the country. Czech agriculture is affected
by the @mmunist history of the countrywhen small farmers were almost eliminated by the
collectivization process after World War Il. Unfortunately, the period with cooperative ownership without
any small family farmiasted fartoo long and only very fewrinal farmers started managing their farms
again in thel990s. At tle presenttime, 72% of agricultural land is rented and farms smaller than 50 ha
occupy only¥@% of agricultural land.

The Czech Republic is situated in the cool climate zbeddqng term annual average temperature is 7.9
°C for the 19812010 period, www.chmi.cx The level of livestock breeding, manure management and
agricultural land management is comparablethiat in developed Western European countries.

In 2019 much higher annual temperatures were recorded, the year was ab@&t 1. / & NY SNJ 0 K|
longterm average. The amount of precipitation w84 mm, what is below tehe longterm annual
average,686 mm(www.chmi.cz. Climatic conditions in the Czech Rbpa in 2019 were not optimal.
Increased variations in rainfall and water availability in the soil had an impact on the use of N from
fertilizers. This led to lower yields of some crops (oilseeds, pulses, sugar beets, fruit, etc.). The effects of
the droudht on the feed base were reflected in the reduced average annual milk yield of the cows.

Underthe Czech national conditionagricultural greenhouse gas emissions consist mainly of emissions

from enteric fermentation CH emissions), manure managemer@H and N>O emissions), agricultural

soils 2O emissiors), urea application and limingCQ emissions). The other IPCC subcategagiese

Odzf GADIFGA2YT LINBAONAROSR o0dz2NYyAy3a 2F al O gdbindtas TFA
occur in the Czech Republic.

Methane emissions are derived from animal breeding. These emissions originate primarily from enteric
fermentation (digestive processes), which is manifested most for ungulate animals (mostly cattle in the
Czech Republichnaher part ofmethane emission is derived from manure management, where methane

is formed under anaerobic conditions with simultaneous formation of ammonia which, however, is not

monitored in the framework of greenhouse gas inventoties

Nitrous oxide emissions are foed mainly by nitrification 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 nitrogen containitilgzées, manure from
animal breeding, sewage sludge application to soils, nitrogen contained in parts of agricultural crops that
are returned to the soil and N mineralized in soils. In addition, emissions are also included from storage
facilities and maare fertilizer management and indirect emissions derived from atmospheric deposition
and from nitrogenous substances leached into water courses and reservoirs.

Carbon oxide emissions are derived from utilizing -ooganic fertilizrs on agricultural soildased on
industrialy produced urea and the applicatiaf limestone and dolomite to soils.

1 The reporting of ammonia emissioiss 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 approach is used according
to the 3B Manure management EMEP/EEA Emission Inker@aidebook (EEA 2019). Ammonia emissions from synthetic
fertilizers application are estimated according to the the Tier 2 approach described in the 3.D.Crop production and gricultu
soils EMEP/EEA Emission Inventory Guidebook (EEA 2019).
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NIR submission of 2021as been updated due to important changes antivity data - transition to the
country specific annual nitrogen excretion (Nex, kg N/aniyealr) for all animal categoriethe amount

of ureaapplied to farmlandvalidation of nitrogen losses due to the volatilization (FracGASMS) and manure
management (FracLOSSMS). Additionally, several corrections were performed due to the technical error
identified during the QAQC process or the review process.

lff GKS YSyiliAz2ySR OKlIy3aSa o0St2g¢g o6SNB O2yadzZ 6SR ¢
the Crop Research Institute (CRI), which is involved in the NIS team of the Czech Repeabstsyear.

CRI experts are responsible for the implementation of the Council Directive of 12 December 1991
concerning the protection of waters against pollution caused by nitrates from agricultural sources 91/676
/EEC and for EUROSTAT / OECD statigticgrient budgets from the agricultural sector. This cooperation

has allowed transition to the country specific data in estimation of Nex and animal waste management
system (AWMS) and update the methodological level to Tier M@ emissions from manure
management.

¢ KS NBaSI NDODK LINE 2 $étbodologies B1SdpartintysBd/pivjedidns df dée@nhouse gas
SYyxaairzya yR NBY2@lfa AyOfdRAy3d LINR2SOlGA2ya 27F
the Czech Republic (TACR) startelflay 2019. The project addresses two tasks that are diragtied at
improving emission reportingy the Agriculture sector:

1. Evaluation of the possibility of using specific emission factors in estimating greenhouse gas
emissions from enterdermentation.

2. Conditions and possible consequences of nitrate balance model implementation in reporting
agricultural land emissian

The experts from CRI and IFER mentioned alpavrécipate in this TACR projecthe results will be
implemented in thesector reporting in 2023 submission at the latest.

5.1.1 Key categories

There are six categories of sources evaluatethbyanalyseslescribed in IPCC 2006 GI. (IPCC 2006) as key
categories in Agricultural sector. An overview of sources, including thetrilmation to aggregate
emissions, is given ifab 51.

Tab.5-1 Overview of significant categories in this sector (Submission 2021), assessed with and without considering L4JLUCF
aktualizovat CHMI

3.A Enteric Fermentation CH LA, TA LA TA yes yes yes yes 2.26 2.51
3.D.1 Agricultural Soils, Direch.0

emissions \Ze) LA, TA LA yes yes yes yes 2.13 2.37
3.D.2 Agricultural Soils, Indiredt>O

emissions N.O LA yes yes 0.65 0.72
3.B Manure Management N.O TA yes 1.02 1.13
3.B Manure Management CH TA TA yes yes yes 1.27 1.41
3.G Liming CQ TA yes yes 0.87 0.96

KC: key category
1 including LULUCF
2 excluding LULUCF
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5.1.2 Quantitative overview

Agriculture is the third largest sector in the Czech Reppintiducing6.0246 of totalGHG emissions incl.
LULUCF and indirect emissions in 2@ith 8 199 kt CQ eq.; 4% of emissions came froManaged
Agricultural Soils, &% from Enteric Fermentation and 12% from Manure Management. Carbon dioxide
emissions from liming and urea application on managed soils contdbdf#&to the total agricultural
emissions in 204. The share of emission categarim the total emissions has changed since 2016 when
the new AWMS including anaerobic digesters wasrporatedinto the estimation. While the share of
emissions from manure managements decreased, the share of emigsomsnanaged soils increased.
The total emissions from Agriculture decreased by ab&¥#during the 1990 2019 period.Aquantitative
overview and emission trends in the reported period are providetiain.5-2.

Tab.5-2 Emissions of Agriculture in period 1998019 (sorted by categories)

Enteric Manure Managed soils Liming Urea
Fermentation Management (3.D) 3.G6) Application

(3.A) (3.B) (3.H)

1990 15712 5737 3141 5538 1188 109
1991 13 594 5411 3001 4734 316 132
1992 11 704 4821 2804 3861 109 109
1993 10 445 4202 2573 3473 104 93
1994 9452 3667 2261 3329 104 91
1995 9480 3583 2143 3533 111 109
1996 9174 3548 2101 3311 113 100
1997 8 801 3315 2019 3308 93 67
1998 8 450 3104 1953 3158 91 143
1999 8 484 3174 1977 3157 88 88
2000 8643 3049 1908 3457 113 116
2001 8985 3073 1873 3777 105 157
2002 8 643 3008 1884 3518 100 132
2003 8 001 2902 1849 3050 79 120
2004 8 380 2790 1743 3619 77 151
2005 8 251 2837 1701 3502 65 146
2006 8218 2812 1680 3492 78 156
2007 8 463 2842 1662 3681 80 197
2008 8532 2874 1590 3793 96 179
2009 7 664 2805 1454 3193 65 148
2010 7 558 2721 1408 3 206 62 161
2011 8 207 2728 1347 3845 81 207
2012 8115 2760 1310 3721 117 206
2013 8 086 2761 1334 3 657 137 198
2014 8 159 2819 1312 3746 152 130
2015 8741 2897 1325 4087 164 268
2016 8782 2 960 1033 4331 168 290
2017 8726 2999 1010 4 333 159 225
2018 8 490 3098 1068 3977 161 185
2019 8199 3094 958 3805 193 149
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Fig.5-1 The emission trend of agricultural sector in period 192019 (in G&CQ eq.)

The sum of emissions from agriculture in the Czech Republic culminated in 1990 &tei#® lowest
emissions were estimated in 2010 (48% of the total emission in 1990, dedrgd&®0). The reason for

the relativelysignificant decrease after 199¢asadecreasén the numberof livestock. The total emissions
wererelatively stable from 1997 to 2@] fluctuatingby 5 10% with thdowest valuesn 2010. In 2015 and

2016 the consumption of Urea was the highest in the history of NIR. This negative environmental trend
ended in 2017 when the consumption decreased. Emission categories expressed in relative shares with
respect to 1990 are shown fab.5-3.

Tab.5-3 Emissions categories expressed in relative shares with respect to 1990 (year 1990 is atal€)%).

Enteric Manure Managed soils Liming Urea
Fermentation Management (3.D) (3.G6) Application
(3.A) (3.B) (3.H)
Relative share [%0]

1990 100 100 100 100 100 100
1995 60 62 68 64 9 101
2000 55 53 61 62 10 107
2005 53 49 54 63 5 135
2010 48 47 45 58 5 148
2015 56 50 42 74 14 247
2016 56 52 33 78 14 267
2017 56 52 32 78 13 207
2018 54 54 34 72 14 171
2019 52 54 30 69 16 137

An overview of the latest recalculations is given in Chapter 10. The methodology used is in accordance
with the IPCC 2006 GI. (IPCC 2006).

Thetotal emissions irthe submission 202 are approximatelyabout 3.4 %dower than inthe submission
2020.The sharef the main categories in the total GHG emissions from the sector has changed significantly
in the subcatgory3.B Manure management decreaseti®®6) and 3.D Managed soid4%) Thereasoning
behindthe changes is described in the following paragraphs.

Part 1: Annual inventory submission 232



CHMI NATIONAGHGANVENTORREPORT OF TREECHREPUBLIA990-2019

5.1.3 General overview of source specific QA/QC and verification

Following the recommendationn the latest incountry review, a sectespecific QA/QC plan was
formulated, 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
respasibilities and a timetable of sectepecific QA/QC procedures. This plan consolidates the quality
assurance procedures and facilitates effective quality control of the Agriculture inventory. The Institute of
Forest Ecosystem Research (IFER) is the ssmiing institution for this category. Experts (Brf PrNZX
Wollnerova) representing the Crop Research Institute (CRI) joined thesieag2019. These experts were
alsoinvolved in the QA/QC procedures.

The agricultural greenhouse gas inventargscompiled by an experienced expert from IFER. Direct inputs
and independent controllingrere performed by experts from CRI (Chapter Manure management and Soil
Management).

TheMinistry of Agriculture, Czech University of Life Sciences, Institute of ABoieaice Prague, Research
Institute for Cattle Breeding, Research Institute of Agricultural Engineering, Institute of Agricultural
Economics and Czech Hydrometeorological Institute are additional institutions contributing information
used in the sector ofdkiculture. Slovak NIR experts responsibletfi@agricultural sector (Slovak Hydro
meteorological Institute, SHMI) cooperate closely in the inventory methods and potential improvements.

The potential errors and inconsistencieere documented, and cormeionswere made if necessary. In
addition to the official review proces#je emission inventory methods anaere internally reviewed by

the technical experts involved in the emission inventory of the Agriculture and LULUCF sectors. To comply
with QA/QCit is necessary to check (e.g. comparison of country specific and default value):

9 The inclusion of all activity data for animal categories, annual crop production, number of
synthetic fertilizers, sewage sludge, liming and urea applied to managed smlsh(Gfficial
statistics, urea production data)

1 The consistency dhe time-series activity data and emission factors

9 The update of national zetechnical data

1 All the emission factors and parameters/fractiaraployed.

QA/QC includes checking thie activity data, emission factors and methods employed. Additionally, the
direct communication and exchange of information on activity data, emissions factors and metb®ds
performed withthe respective Czech experts responsible for other reporting (ConventioLongRange
Transboundary Air Pollution, Dr. Budnakovaduntry reporting of the Ministry of Agriculturetc.)

Allthe differenceswere discussed and, if necessary, also corrected. The procedure of inventory compiling

is initiated by IFER, where all the necessary data, obtained from the Czech Statistical Office (CzSO), are
inserted into the excel spreadsheets and verified by other Bx¥pRrts. Some more specific parameters,

which are not available from CzSO, are required to estimate the coapagific emission factors for cattle

(Tier 2). The zotechnical national data (esp. cattle breeding) is supplied by experts from the agratultur
institute (see above). The appropriate values in the calculation spreadsheets are updated at IFER, replacing
the older values. The verified data is transferred to the CRF Reporter, where the data is once again
technically verified. The completeness ckeaf the CRF tables was performed for final tiseries
approval.

A responsible person (IFER expert) fillshe QA/QC forms, including information from checking and
verifying the activity data, CRF data and NIR content separately for the reported emissientory
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 coordinator. Hence, all the background data and
calculations are verifiable.
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Sine May 2019, the new scientific project funded by the Technological Agency of the Czech Republic, was
started. The close and open cooperation between all sector experts is an unexpected effect of this project
that contributes to the QA/QC procedures.

More precise information about QA/QC procedures is available in relevant subchapters.

5.2 Livestock (CRF 3.1)

The methods for estimatinGH and N,O emissions from enteric fermentation and manure management

for livestock require definitions of livestock sahtegaies and their annual populations (s€éab.5-4) and,

for higher Tier 2 methods used for cattle, also feed intake and othertedmical characteristics.
Goordinated livestock characterization was used to ensure consistency across the following source
categories for the whole emission inventoheCzech Statistical Yearbostasthe source of population

data forthe livestock categoriesThe numbers were e¢dirmed by The Ministry of Agriculture.

Tab.5-4 Trends of the livestock population in the period 199019 (thousands oheads), (CzSO 2020)

Cattle 3506 2030 1574 1392 1349 1407 1421 1416 1418
Swine 4790 3 867 3688 2877 1909 1560 1491 1557 1544
Sheep 430 165 84 140 197 232 217 219 213
Poultry 31981 26 688 30 784 25372 24 838 22508 21494 23573 22 979
Horses 27 18 24 21 30 33 35 35 37
Goats 41 45 32 13 22 27 28 30 29

Trendsin the livestock populations in the key categories (cattle, swine, and poultry) are determining for
emissions trends in Agricultural sectdie attle population in 209 corresponded toconly 40% of the
population in 1990 andhe swine population in 2018orresponded teeven less only 3% of theinitial
population.

5.2.1 Enteric Fermentation (CRF 3.A)

5.2.1.1 Source category description

This chapter describes estimation@if emissions from enterifermentation. In 209, 86% of agricultural

CH emissions arose from this source category. This category includes emissions from cattle (dairy and
non-dairy), swine, sheep, horses, and goats. Camels, llamas, mules, asses, and buffaloes are kept in several
private farms and ZOObut the populations of these nowriginal livestock are very low (hundreds of

head). Their breeding is not very intensaraltherefore methane emissionsere not estimated for them.

Enteric fermentation emissions from poultmere not estimatedasthe IPCC 2006 GI. (IPCC 2006) does not
provide a default emission factor for this animal category.

5.2.1.2 Methodological issues

Emissions from enteric fermentation of domestic livestock were calculated by trengier 2 (cattle
category) and Tier 1 (other livestock) methodologies presented in the IPCC 2006 GI. (IPCC 2006) that are
linked to the previous methodologies IPCC (1997 and 2000). The contribution of emissions from livestock
other than cattle to the total missions from enteric fermentation was not significant: 4% of the Gtal
emissions fronthe enteric fermentation category.
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Enteric Fermentation of cattle

As the most important output of the national study (Kolar, Havlikova and Fott, 2004), a system of
calculation spreadsheets has been drawn up and used for all the relevant calculat@dsafissions by
Tier 2.

The emission factor for methane from fermation (EF) in kg/head p.a. is proportional to the daily food
intake and the conversion factor. It thus holds that:

00 "O'CD—UCII)
@ v
GKSNBE (KS a3aINraa SySNHe Ayidl(1S¢ 6D9> aWkKSIFRKRIF &
cattle (there are 10 subcategories of cattle) and Yhiss methane conversion factor, which is considered
to be 0.065 for cattle (Table 10.12, Volume 4, IPCC 2006 GI. (IPCC&befi)amethane conversion
factor of zero is assumed for all juveniles consuming willy (calves categorieg)p.10.30 IPCC 2006 Gl.
(IPCC 2006).

o Q
V)

Coefficient 55.65 is the energy content of methane and has dimensions of BI/Kghis equation should
be solved for each cattle subcategory, denoted by index i.

EF is counted fagach cattlecategory andeported for dairy and nowlairy cattle.The \alue reported for
non-dairy (other) cattle ithe weighted average athe results calculated for eactnon-dairye category
separately including calves. Total emissions &he sum ofthe two products (EbBaiycandpopulation of
dairy cattle + Blnpairycamé’Population of nondairy cattle).

There are 10 cattle subcategories in tisewhich data are available in Cze8tatistical Yearbooks (CzSO,
1990;2020):

1 Calves younger than 6 months ofea@nale and female)

1 Young bulls and heifers 812 months of age)

9 Bulls and bullocks (@2 years, over 2 years)

91 Heifers (I 2 years, over 2 years)

1 Mature cows (dairy and suckler cows)

In the calculation, it is also very important to distinguish betweairy and suckler cows, where the
fraction of suckler cows (ratiof suckler/all cows) gradually increased in the 12809 period. The share
of suckler cows in the population of mature cows increased from 298%b @uring the reporting period
because oflsanges in agricultad policy after 1990.

Il O0O2NRAY3 (2 G4KS Lt/ / YSiK2R2t23& O0¢CASNI wxX Lt//
subcategory of cattle is not measured directly, but is calculated from nationdkrbaical inputs: weight

weight gain (for growing animals), mature weight, daily milk production including the percentage of fat in
milk, pregnancy (% of females that give birth in the year), feeding digestibility (% of energy in feed no
extracted) and the feeding situation &k, pasture).

The national zodechnical inputs (noted above) were updated by expert from the Czech University of
Agriculture in Prague in 2006 and 2011 and were discussedawiéxpert from the Institute of Animal

Science in 2017. Input datainuseyHd | YR adzRnjN1 X HnnoX adzRnN{ FyR |
Stanek, P., 201T pers.com.) is given belowTab.5-5 and Tab.5-6. The numbers of grazing days for
individual cattle categories are presentadlab.5-7.

In 2017, the Czech Statistical Office harmonized the age categories used for cattle with the national
legislation. Accordingly, the releviabody weight of calves and young bulls and heifers were updated in
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the estimation. As a result of harmaation of nitrogen reporting the weight of mature cows and heifers
increased, and the weight of mature bulls decreastaly(5-5). The body weight data amurrently fully
harmorized with the Czech legislation.

Tab.5-5 Weights of individual cattle categries, 199@2019, in kg

Categories of cattle 1990¢ 1995 1999 2005 2010 2016
1994  ¢1998 2004 G2009 G2015

Dairy and sucklecows 520 540 580 585 590 620 620 650
Heifers > 2 years 485 490 505 510 515 541 541 600
Bulls and bullocks > gears 750 780 820 840 850 850 850 800
Heifers 12 years 380 385 395 395 390 410 410 470
Bulls 12 years 490 510 530 540 560 560 560 560
Heifers 612 months* 275 280 285 285 290 299 265* 265
Bulls 612 months* 325 330 335 340 350 368 300* 300
Calves female to 6 months* 128 132 133 135 135 139 115* 115
Calves male to 6 months* 128 132 133 135 135 149 115* 115

* Before 2017 the Czech Statistical Office used age categories different from the national legistioon{@s, 812 months for
young categories) and the relevant body weight of calves, young bulls and heifers were used in the estimates. Sinaaf@17 the
data has been adapted to the Czech legislatio (@onths, 612 months). The time series is consistettie weight data are
relevant to the number of heads in the category.

The feeding situation is the most important input to estimation of et energy for activity NEa (Eq.
10.4). Only very little or modest energypense is expected éb.5-6).

Tab.5-6 Feeding situation, 199P019, in % of time suitable for pastufmodest energy expenségtime suitable for pasture is
consider 180 days of the year, from April to September), otherwise stall is considered.

Categories of catd 1990¢ 1995¢ 1999¢ 2005¢ 2010¢ 2016 2017* 2018 2019
1994 1998 2004 2009 2015
Dairy cows 10 20 20 22 15 15 15 15 15
Suckler cows 10 20 20 50 95 95 95 95 95
Heifers > 2 years 30 30 30 35 50 50 50 50 50
Bulls > 2 years. 30 40 40 40 25 25 25 25 25
Heifers 12 years 30 40 40 40 50 50 50 50 50
Bulls 2 years 30 40 40 40 25 25 25 25 25
Heifers 612 months 30 40 40 40 50 50 50 50 50
Bulls 612 months 30 40 40 40 50 50 50 50 50
Calves female to 6 months 0 0 0 0 0 0 0 0 0
Calves male to 6 months 0 0 0 0 0 0 0 0 0

Percentages of pasture are related only to the summer part of the year (180 days), while only the stall type
is used for the rest ahe year. The number of grazing days is presentetiain.5-7.
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Tab.5-7 Grazingdayse.g. days with modest energy expenger individual cattle categories for the entire period, number of
days.

Dairy cows 18 36 36 40 27 27 27 27 27
Suckler cows 18 36 36 90 171 171 171 171 171
Heifers > 2 years 54 54 54 63 90 90 90 90 90
Bulls > 2 years. 54 72 72 72 45 45 45 45 45
Heifers 12 years 54 72 72 72 90 90 90 90 90
Bulls 12 years 54 72 72 72 45 45 45 45 45
Heifers 612 months 54 72 72 72 90 90 90 90 90
Bulls 612 months 54 72 72 72 90 90 90 90 90
Calves fto 6 months 0 0 0 0 0 0 0 0 0
Calves mto 6 months 0 0 0 0 0 0 0 0 0

The daily milk production statisticEgb.5-8), in which only milk from dairy cows is consider@e;reased

to 23.86 kg/day/head in 208 in comparison with data from 2018 (24.01 kg/daw)th an average fat
content of 398%. A relevant dfy milk production osucklercows is 3 kg/day/head. The activity data 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).

Tab.5-8 Milk production of dairy cows Kg/day/head) and fat content, %, (199€2019)

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

As the official statistics, specifically from CzSO, provide population values for cows and other cattle, the
NBadzZ GAy3a 9Ca Ay (GKS /wC ¢l o6fSa | NBE-RRSAMNBY R (H2A NI £l

The weighted average values ftie non-dairy cattle feeding situation and pregnancin % were
calculated and entered to the CRF tables. The weighted feeding situation is mostly affected by time in the
pasture of suckler cows (95%), as well as in the case of pregnancy (90% of suckéepoegnant, 0%

for the other cattlecategories.

The countryspecific parameterdigestibility (DE, in %Yor cattle was estimated based on 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
OFrdidtS ola SadAaAYlFIGSRe® ¢KS SadAYFrGSR @SN 3IS RA3S
FYR 12Y2t1F wWwnny FTYR HamMnX ¢2Y+yl 20t FYR 1 2Y2f 11
t SGNA120A6 YR {2YYSNI HNAAWIcE2Y¥WEMNY Obdn Enw8YI ¢ S8,
t 21 RNOS1 OSELISNI FTNRY G(G(KS wSaSINOK LyadaddzisS ¥F2
conservative average digestibility values for 3 basic cattlecaitdgories. These digestibility values were
employed for the emission estimation:

9 Dairy cattle DE =67%

1 Suckler cows DE =62%

1 Other cattle DE = 65%
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An overview ofthe currentinput data (submission 2@ is presented iTab.5-9, and the calculated values
are presented imab.5-10.

The sources of input data are as follows:
I CzSO = The Czech Statistical Yearbook
1 CS £ountry Specific, publicly available data (the Czech legislation, Cattle breeding Y gatidpok
1 IPCC GL 2006, default values, Table 10047, 10.12

For exampleThe coefficients ¢ for calculating the Net energy for maintenanceWNof cattle is the
default value from Table 10.4 (IPCC 2006 GI. (IPCC 2006)).

Tab.5-9 Activity data and input data used for estimation of gross energy intake (GE) and emission factors for all age cattle
categories, atual data from 2019,

Population
(th of heads), CSU 364 226 73 19 201 105 115 73 134 107
Body weight (kg), CS 650 650 600 800 470 560 265 300 115 115

Mature weight (kg), CS 650 650 650 800 650 800 650 800 650 800

Av. Weight gain (kg/d), 000 000 000 000 08 084 070 112 065 0.80

calc.
Av. Daily milk production
(kgd), CS 2386 3.70
Milk fat content %, CS 3.98 3.98
Feed digestibility, %, CS 67 62 65 65 65 65 65 65 65 65
Emitting, % of the year, C: 100 100 100 100 100 100 100 100 35 35
N of daywith modeste
expense fasturgd, % of 15 95 50 25 50 25 50 50 0 0
180 days, CS
Pregnancy % year, CS 90 90 0 0 0 0 0 0 0 0
. T
Protein content, milk, %, 350 350
CS
Cf net energy for
maintenance, 0.386 0.386 0.322 0.370 0.322 0.370 0.322 0.370 0.322 0.370
T 10.4
%1%‘:‘5“’“3’ coef., stall, 000 000 000 000 000 000 000 000 000 0.0

Gaactivity coef. modest
expenseT. 10.5
GoregnancyNet energy for
pregnancy, T. 10.7

Yn methane conversion
factor, T 10.12

C, net energy for growth,
Eq.10.6

0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17

0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.043 0.043

0.8 0.8 0.8 1.2 0.8 1.2 0.8 1.2 0.8 1.2
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Tab.5-10 Calculated values used for estimation of methane emissiorani enteric fermentation, all age cattle categories,
actual data from 2019

Dairy Suckler Mature Mature Heifers Bulls Heifers Bulls Calves Calves

Heifers Bulls 1-2yr. 1-2yr. 6-12m 6-12m (®) (M)
<0,6m <0,6m

NEm, net energy for
mainten., MJ/day
NEa, net energy for activity,

49.69 49.69 39.04 55.66 3250 4259 21.15 26.67 1131 1299

4.17 4.17 3.27 4.66 2.72 3.57 1.77 2.23 0.95 1.09

MJ/day

NEg, net energy for growth, 0 0 0 1664 1214 898 1042 443 351
MJ/day

NEI, net energy for lactation 73.06  11.33 0 0 0 0 0 0 0 0
MJ/day

NEw, net energy for work,

MJ/day 0 0 0 0 0 0 0 0 0 0
NEp, net energy for 447 447 0 0 0 0 0 0 0 0

pregnancy, MJ/day

GE, gross energy intake,
MJ/day

REM, ratio of net energy for
mainten.

REG, ratio of net energy for
growth

EF, enteric.ferment. kg
CH/headlyear

366.76 222.75 121.78 170.14 184.38 190.4 110.77 135.18 55.94 56.41

0.52 0.50 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51

0.32 0.29 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31

156.36 94.96 51.92 7253 7861 8132 47.22 57.63 552 5.57

Details of the calculation are given in the abawentioned study (Kolar, Havlikova and Fott, 2004) and the
results are illustrated ifab.5-10. It is obvious that EFs have increased slightly since 1990 because of the
increasing weight and milk production for cows and because of the increasing weight and weight gain for
other cattle. On the other handZH emissiors from enteric fermentation of attle dropped during the
19902019 period to about one half of the former values due to the rapid decreases of the numbers of
animals kep(Tab.5-11).

Tab.5-11 Activity data and methane emissions from enteric fermentation, cattle category (Tier 2, £2909)

Dairy cattle  Other cattle EF EF Emissions Emissiors Total
population population Dairy cattle  Other cattle Dairy cattle  Other cattle emissions
in category
[thous.] [thous.] kg CH/hd/yr kg CH/hd/yr [kt CH] [kt CH] [kt CH]
1990 1206 2 300 97.80 43.57 117.97 100.20 218.17
1991 1165 2195 94.08 43.67 109.65 95.85 205.49
1992 1 006 1943 94.85 44.85 95.44 87.16 182.60
1993 902 1 609 96.25 44.57 86.86 71.73 158.60
1994 796 1 366 97.53 44.56 77.61 60.85 138.46
1995 732 1298 102.40 46.75 74.98 60.66 135.64
1996 712 1276 104.07 47.10 74.15 60.11 134.26
1997 656 1210 102.18 47.87 67.06 57.90 124.97
1998 598 1103 106.84 48.04 63.88 52.98 116.86
1999 583 1074 111.52 50.90 65.02 54.68 119.70
2000 548 1026 114.04 51.38 62.47 52.70 115.17
2001 529 1053 115.99 52.23 61.40 54.99 116.40
2002 496 1024 119.79 53.24 59.45 54,51 113.96
2003 466 984 122.46 53.60 57.09 52.72 109.81
2004 437 952 124.92 53.53 54.57 50.98 105.55
2005 433 960 127.50 54.66 55.15 52.45 107.61
2006 424 950 128.72 54.72 54.58 51.96 106.54
2007 410 981 130.40 55.10 53.51 54.06 107.57
2008 406 996 132.38 55.82 53.69 55.60 109.29
2009 400 964 133.47 55.90 53.32 53.87 107.19
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2010 384 966 133.97 54.22 51.38 52.36 103.74
2011 374 970 136.51 54.75 51.03 53.10 104.13
2012 373 981 139.17 54.70 51.93 53.64 105.57
2013 367 985 139.78 54.99 51.35 54.19 105.54
2014 373 1001 142.73 54.60 53.19 54.65 107.83
2015 376 1031 145.15 54.65 54.60 56.34 110.94
2016 373 1043 148.67 55.73 55.38 58.13 113.51
2017 370 1051 150.39 56.69 55.61 59.60 115.22
2018 365 1050 155.53 59.25 56.84 62.23 119.06
2019 364 1053 156.36 58.82 56.96 61.96 118.92

Enteric Fermentation of other livestock (sheep, goats, swine, horses)

Compared to cattle, the contribution of other farm animalsatbCH emissions from enteric fermentation

is much smaller (4% in 20)1 Therefore CH emissions from enteric fermentation of other farm animals
(other than cattle) are estimated usirthe Tier 1 approach. Because somkthe features of keeping
livestock in the Czech Republic are tlk@se inthe neighbouring countries of Germany and Aigtdefault
EFs for Tier 1 approaches recommended for Developed countries were employed. The Czech Statistical
Office (CzSO) publishes data on the nursloérgoats, sheep, swine, horses, and poultry annually in the
Statistical Yearbooks (192D19). Condlering the rather small humbers in these animal categories,
default emission factors (Table 10.10 from IPCC 2006 Gl. (IPCCv2&@g)sed for estimating methane
emissions: 8 kg of methane annually per head for sheep, 5 kg of methane for goats, lbdthanfe for
swineand8 kg of methane for horsegan overview of methane emission estimated for other livestock in
period 19902019 is presented ifmab.5-12.

Tab.5-12 Methane emissions from enteric fermentation, other livestock (Tier 1, 192019)

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

5.2.1.3 Uncertainty and time -series consistency

Uncertainty estimates are based on expert judgment. The uncertainty in the activity data equaisl5%
the uncertainty in the emission factor equals 20%. The combined uncertainty, calcatat@dling to IPCC
Tier 1 methodology, equals 20.6%.

Several methodological updatesere madeduring the reporting period described in the relevant NIR text.
Time series consistency is always preserved. Recalculations due to the methodological updates were
carried outfor the whole reported period.

Historical overview
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Initiallyz Ol £ Odzf F 1A2ya 6SNB ol AaSR 2y Kétad A®eYyAndiintipled (i dzR A
emissions from animal excrements could be calculated according td;Themwever, because of tradition

and for consistency of the time series, the final values were also calculated according2asieg the

emission factors from above Sy 1A 2 Yy SR a i dzRASa 05 2t I8iaueen sufpgbsted WS |
in many reviews manized by UNFCGBat 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 substantially underestimated. Detailbehistorical approach are

given in former NIRs (submitted before 2006).

The Czech team accepted critical remdrig the International Expert Review Teams (ERT) and prepared
a new concept for calculainCH emissions. This concept, in accordance witle Bood Practice
implementation planwas based on the following decisions:
1) Emissions of methane from enteric fermentatibplivestock (skey sourcg come predominantly
from cattle. Therefore TieR, as described in Good Practic@opd Practice Guidanc@000) is
employedonlyfor cattle.

2) CH emissions from enteric fermentations of other farm animals are estimatedhbyTier 1
approach. Because some features of keeping livestock in the Czech Republic ardtsiselam
the neighbouring countries of Germany and Austria, default EFs for ITi@pproaches
recommended for developed countries were employed.

Increased attention was firstly paid to enteric fermentation. It was stated that cooperation with specialized
agricultural experts is crucidbr obtaining new consistent and comparable data of suitable quality. The
relevant nationally specific data for milk production, weight, weight gain for growing animals, type of
stabling, etc. was collected by our external expertsn$land Mudrik, 2003). Moreover, statistical data for
sufficiently detailed classification of cattle, which is available in the Czech Republic, was also collected at
the same time. Calculation of enteric fermentation of cattle ushmyTier2 approach waslescribed in a

study (Kolar, Havlikova and Fott, 2004) for the whole time series since 1990 using thenstianed
country-specific data. The necessary QA/QC procedures were performed in cooperation with experts from
IFER. The nationally specific déka the weight of individual categories of cattle, weight gainghese
categories and recent feeding situatewvere revised in 2006. The new values were estimated in a similar
way by our external experts (Mudrik and Havranek, 2006) for the next period.

The national zodechnical inputs (mainly weight, weight gain, daily milk production including the
percentage of fat and the feeding situation) were updated several timesaperationwith experts from

the Institute of Animal Sciences. These changésdmctivity data and input parameters obviously did not
result in changes in emissions for the entire reporting period.

The important revision of cattle weight data (Submission 2018), along with harmonization of this input
data withthe national legislabn, resulted imanincreasdan the country specific emission factors for enteric
fermentation as well aanincreasdn thetotal emission by about 2% the category enteric fermentation.

Before 2017 the Czech Statistical Office used age categorieediffrom the national legislation (the age
periods were0-8 months and8-12 months for young categories) and the relevant body weight of calves,
young bulls and heifers were used in the estimatisice P17, the input data has been adapted to the
Czech legislation {6, 612 months). The time series is consisteqthe weight data are relevant to the
number of heads in the categoryhis change does not have any significant impact on the emissions from
livestock.

5.2.1.4 Source-specific QA/QC and verification
Generally QA/QC includes checking of 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 Czech Statistical Office (CzSO), are
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inserted into the excel spreadsheets and verified by other IFER experts. Some more specific parameters,
which are not available from CzSO, are required to esériae countryspecific emission factors for cattle

(Tier 2). The zotechnical national data (esp. cattle breeding) are supplied by experts from agricultural
institutes. The appropriate values in the calculation spreadsheets are updated at IFER, reéipéaoldgr

values. The verified data is transferred to the CRF Reporter, where the data is again technically Aerified.
completeness check of CRF tables was performed for finatdéries approval.

Estimated enteric fermentation emission factor for dairyd other cattle were compared withe default
enteric fermentation factors available féine Western Europe region in IPCC 2006 Gl. (IPCC Zabbg (
10.11). While the EF for other cattle is comparable g country specifiovalue (default value= 57 kg
CH/headl/year, country specific value58.82 kgCH/head/year), the EF for dairy cattle is rather different:
default value = 11'kg CH/head/year, country specific value 156.36 kgCH/head/year. However, the
milk production per year is 8 709 kg/heétan the Czech Republic. The value of the emission factor
recalculated to theexpectedaverage milk production 6 000 kg/head/year is 107.7Zkjhead/year.

The technical update of specific calculation spreadsheet used for generating input data (Bfex Gife)
of cattle categories wasarried outduringthe summerof 2018. The complete set of equations was revised.
The new system is robust and safe and minimikesisk of technical errors.

5.2.1.5 Source-specific recalculations, including changes made in r esponse to the review
process and impact of emission trends

The more accurate activity data were used for milk production in kg (instead of ktejhe conversion
from liter to kg, a coefficient of 1 liter of milk equal to 1,028 kg of milk was used (Reifova, 2012).
Recalculation was prepared for the whole timeseries.

aSUKFIyS O2y@SNEA2Y FIFO02N 6, YO T2 Ned@vefageSaueowad!l (S 3 :
used for calves (female and male), age from 0 to 6 month. Consumption of milk is expected for the first

two month, Ym value is zero, for the rest of the time the methane conversion factor is assumed 6.5 %.
Weighted average value ofiYis equal 0.043.

Resulted methane emissions from Enteric Fermentation afealculations are about 106 KQ eq.

higher than before this recalculation. The total emissions from Agriculture sector increased by about 1.3%.
During the QAQC, a discrepmy was found in the number of dairy cows in 2€I®5. Data has been
corrected.Comparison of methane emissions after above mentioned recalculation is presented in

Tab.5-13.
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Tab.5-13 Methane emission from Enteric fermentation [KEH/year], cattle category, result of recalculation in KEQ eq.

1990 212.71 218.17 136.57
1991 200.43 205.49 126.54
1992 179.37 182.60 80.91
1993 154.95 158.60 91.07
1994 135.91 138.46 63.68
1995 132.57 135.64 76.97
1996 131.25 134.26 75.35
1997 122.24 124.97 68.12
1998 114.31 116.86 63.75
1999 117.19 119.70 62.61
2000 112.76 115.17 60.10
2001 114.00 116.40 59.99
2002 111.64 113.96 57.97
2003 110.50 109.81 -17.26
2004 108.21 105.55 -66.51
2005 106.07 107.61 38.41
2006 104.35 106.54 54.78
2007 105.37 107.57 55.05
2008 107.08 109.29 55.26
2009 104.94 107.19 56.30
2010 101.19 103.74 63.90
2011 101.59 104.13 63.48
2012 102.98 105.57 64.62
2013 102.96 105.54 64.53
2014 105.13 107.83 67.66
2015 108.19 110.94 68.65
2016 110.65 113.51 71.58
2017 112.84 115.22 59.36
2018 114.81 119.06 106.42
2019 - 118.92 -

5.2.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

The value of the methane emission factor for enteric fermentation in dairy cattle is significantly larger than
the default value recommended by IPCC GL (IPCC 2006). The value is even larger than the value
recommended for North America. There is a seriogsdto validate i) the country specific Tier 2 method

used to estimate the value and ii) the country specific inputs into the estimation (value of Digestibility, for
example).

One of the tasks of the new research project mentioned above is aimedtldigcevaluation of the
possibility of using specific emission factors in estimating greenhouse gas emissions from enteric
fermentation.

In the course of 2020, the cooperation with Animal Research Institute (dr.Joch) was established. The aim
of which isto specify data on the digestibility of feed used for cattle in the Czech Republic.

5.2.2 Manure Management (CRF 3.B)

This chapter describes the estimation ©H (54% share bemissions fronthe Manure management
category) and direct (@0) and indirect (2%6)N,O emissions from animal Manure Management. Tol
emissions from manure managemer@H and N,O) equalled957.53GgCQ eq. in 20DB. For detailed
information, seeTab.5-2.
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Good agricultural practices were developedsed on agricultural policies and structures that support the
trends in the animal waste management system allocation dfte®Velvet Revolutiorf1989) and mainly

after the Czech Republic earedthe European Union (2004). These procedures include inexpensive and
austerity measures, such as the incorporation of relevant proteins in livestock feed, regular cleaning of the
stables or proper timingfananure applications to agricultural land in the period when plants absorb the
maximum amount of nutrients. These measures may also involve complicated procedures, such as using
low-emission techniques for application and storage and suitable livestacsirtm

While the total emissions in the 2017 and BG2ibmissiosyieldedapproximately the same resul)5%),

in 2021, emissions from manure management decreased by about 10% in comparison with the previous
dataset.There are several reasons for thise country specific Nex rate are used for all animal categories
and further improvements and corrections described in detail below in the text, tables and figures were
implemented.

5.2.2.1 Source category description

This emission source covers manure managenf@endomestic livestock. Both nitrous oxidB,() and
methane CH) emissions from manure manageméat livestock (cattle, swine, sheep, horses, goats, and
poultry) are reported.

Nitrous oxide is produced by the combined nitrification and denitrificaiwocesses occurring in the
manure. Methane is produced in manure during the decomposition of organic material by anaerobic and
facultative bacteria under anaerobic conditior8nissionsare dependent on the amount of organic
material in the manure, clintic conditions and manure managemenfn overview of total emissions

from manure management is presentedTiab 514.

During the 199€019 period, the emissions from manure management decreasedalbgut 70%.
Decreasing emissions from cattle and swinedominated in this trend. The reduction in the cattle
population is partly counterbalanced by an increase in cow efficiency (increasing gross energy intake and
milk production and milk quality).

Tab.5-14 Oveniew of emissions from manure management (192019, kt CQ eq.)

1990 3141 1744 794 603
1995 2143 1219 526 398
2000 1908 1065 484 359
2005 1701 968 419 313
2010 1408 774 367 266
2015 1325 742 335 248
2016 1033 505 259 269
2017 1010 491 256 264
2018 1068 521 269 278
2019 958 514 219 224

5.2.2.2 Methodological aspects

5.2.2.2.1 Animal Waste Management System s

There are four main Manure Management systems defihey (G KS /1 SOK wSLizmt A O
according to Table 10.18 (IPCC 2006)
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1. Anaerobic digesters

2. Liquid

3. Solid storage

4. Pature/Range/Paddock

The se of manure in anaerobic digestassrelevant forcattle, swine, and poultry manur@peration of

anaerobic digesterbeganin 2006.The ecific structure of Czech animal breeding (mostly in factory
farming)made it possibléo build anaerobic digesters close to fartosgconsume daily manure production

very efficiently withoutthe need to storethe manure. Consumption of manure in anaerobic digesters in

0KS /1 SOK wSLlJzftAO A& fAYAQGSR mYGdn dmntssdte)meB®Ha 2 F
limited. The number and capacity of anaerobic digestesis remained at its maximum valignce
2015/2016. Animal waste management systems (AWN)sed folN,O and CH emission estimationby

the same wayAbove mentiond update of AWMS for cattle, swine and poultry categoisgs | 8 SR 2y Y f
W oHnmMdpO F YR bSazl fol tha®0162619 data GettlesThe anoumt of méring 0 S Ny S R
liquid and solid forraconsuned in anaerobic digesters was derived fréhe statistical survey.

AWMSS I & dzLJANI RSR o6l aSR 2y Yt NNJ S{ as$ well Bhis upgnade T 2 NJ
concernedhe 20142019 data series.

The previous country specific AWMS system was based on the expertotMidprik, Z., Hons P. (2004)
and was updated several times by expert opinion during the reporting period. The last update of this
system based on Kvapilik, J., Institute of Animal Science, personal communicatioajnemsoutin 2011.
The history and status of the countspecifc distribution isshownin

Tab.5-15, Tab.5-16, and Tab.5-17.

The annual update of the AWMS is possible thanks to the cooperation with Crop Research Institute (Dr.
YE NNE 5N 2 2ff y SivBeiratelfoyaR cattyoied of @rimadingalg 2 F

The result of the intensive cooperation was the unification of individual reports on emissions from the
agricultural sector. The calculation of the Nex rate for individual categories of livestock wasieewdyl

by means of coefficients (excretion kg N/head/year) specified in Decree No. 377/2013 Coll. Furthermore,
the animal waste management system (AWMS) was updated based on-tetamgtatistical survey of
agricultural farms in the Czech Republic. Tingstigation, which has been ongoing since 2005, evaluates
crop production and livestock production of the farms. From the point of view of AWMS, data of livestock
housing systems are processed every year. These data show the percentage of individired bod
grazing systems for individual categories of animals. A further complementary basis for the uniform
calculation of the AWMS was the statistical study of the IAEI (Institute of Agricultural Economics and
Information), which surveyed farms for mamrutransferred annually to biogas stations. Based on these
data, nitrogen production in livestock manure (Nex rate) was divided according to the percentage of
individual housing systems for each category of animal. At once, the amount of nitrogen in manure
transferred to biogas stations was separated. The result was the determination of the percentage of
individual methods of manure management in agricultural.

Tab.5-15Overview of the Czech country specific AV@ylcattle categories, 1992019, fraction of manure management system,
%.

1990 0 25 2 68 5
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pe of A
action o a e ogen per A %
Anaeron quid Da pread olld PRP
dige e
1995 0 23 1 66 10
2000 0 15 1 74 10
2005 0 26 1 62 11
2010¢ 2015 0 27 1 65 7
2016 32 11 0 57 0
2017 32 11 0 57 0
2018 32 11 0 57 0
2019 32 11 0 57 0
| NonDairy cattle (WeightedAVG) | |
1990 0 45 1 42 12
1995 0 43 1 39 17
2000 0 44 1 38 17
2005 0 49 1 34 16
2010 0 43 1 32 24
2011¢ 2015 0 42 1 32 25
2016 3 7 0 63 27
2017 3 7 0 63 27
2018 3 7 0 63 27
2019 3 7 0 62 28

Tab. 5-16 Overview of the Czech country specific AWMS systems for swine and poultry, -2990, fraction of manure
management system, %.

Livestock category Type of AWMS

Anaerobic Liquid Daily spread Solid PRP

digesters

Fraction of Manure Nitrogen peAWMS [%]

Swine 19902015 0 76 0 23 0 1
Swine 2016 42 26 0 32 0 0
Swine 2017 42 26 0 32 0 0
Swine 2018 42 26 0 32 0 0
Swine 209 40 28 0 32 0 0
Poultry 19902015 0 13 0 1 2 84
Poultry 2016 4 16 0 80 0 0
Poultry 2017 3 16 0 81 0 0
Poultry 2018 3 15 0 82 0 0
Poultry 2019 3 16 0 81 0 0

Tab.5-17 Overview of the Czech country specific AWMS systems for sheep, goats, and horses2Q®9draction of manure
management system, %.

esto atego pe of A

quid Da pread olid PRP Othe
action o o e ogen per A %
Sheep 1992013 0 0 2 87 11
Sheep 201sow 0 0 50 50 0
Horses 199€013 0 0 0 96 4
Horses 2014 now 0 0 50 50 0
Goats 1992013 0 0 0 96 4
Goats 2014, now 0 0 40 60 0

Manure management storage and usagsudject tonationalDecreeNo. 377/2013 Cdl This regulation

is based onEU regulation No 91/676/EHS from 1991. The manure storage capacity correspdhds to
estimatedproduction for 6 months. This does not apply to the storage of solid manure on agricultural land
prior to use. Solid manure may be stored on agricultural atglbitable places ima field for a maximum
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period of 24 months. The company/owner can store mmanfor fertilizer again on the same agricultural
land four years after soil cultivation of the agricultural land. Liquid manure is to be stored iprimatk
tanks or scrub areas in stables. Reservoirs and tanks or areas in the atabktesatch the capaity of at

least four months estimated production of liquid manure or share a minimum of three months estimated
production of liquid manure and dung, depending on the climatic conditions of the reDecreeNo.
377/2013 Coll. includes five annexes wititalfor calculating production of manure msituation whee
records of themanure management system evidence on individual farm lenexiot available (e.g. typical
animalmass of livestock, N content in excrement, dry mass of excremnaén). A farmer can calculate
production and control the use of manure accordinghlie number ofhead oflivestock.

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, LAJ seeTabh.5-1. The estimation of methane emissions from Manure ManagementHeiCattle
category iperformedbythe Tier 2 method. Methane emissioirsother livestock catgoriesare estimated

by the Tier 1 approach.

In relation to the decreasing trend in the animal population (especially cattle and swheeinethane
emissions from manure management rapidly essedduringthe 19902010 period The slow increase
begun in2014 wasnterrupted by the update of AWMSn 2016. The trend in methane emissions from
manure management is presentedHig.5-2.
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Fig.5-2 The trend in methane emissions from manure management in period 12929 (in Gg)
Cattle category

The activity dateon cattle population distributed by age and gendeere obtained from the Czech
Statistica Office (CzSO) Yearbook. This is a consistent time series of the number of animalshéuring
entire reported period (1992019). Gross energy (GE) values are estimated based on the national study
of Y 2 fet ahj(2004) and IPCC 2006 GI. (IPCC 2006k inphcial spreadsheet (moneformation in the
Enteric Fermentation chapter). These GE parameters are reported in CRF as-spanifig data for the
entire reported period (

Tab.5-18).
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Tab.5-18 Gross Energy (GE, MJ/head/day) of cattle in reported period (32909)

Dairy cows 229.4 240.2 267.5 299.1 314.2 340.5 352.8 364.8 366.8
Other cattle 116.0 122.7 132.4 138.9 140.6 141.2 142.8 148.5 147.9

EF is calculated faach cattle category angeported for dairy and nomairy cattle.The \alue reported
for nondairy (other) cattle ishe weighted average dhe results calculated for eaamon-dairye category
separately. Te total emissions arghe sum of two products (E&rycandpopulation of dairy cattle +
ERonpaiycari'population of nondairy cattle).

The current updated data tfie AWMS distribution weremployedfor the emission estimation. The other

specific parameters for estimation ahe emission factors for cattle were obtained (B®ICF from

5 NY Y 3eb gl. (2012). The specific parameters recommended for use byiestid neigtbouring

countrlesarethe same as the default values IPCC 2006 Gl. (IPCCBEUOﬁ)rrespond to the Czech clinaat
2yS® ¢KS LI NI YSGSNE NﬁlQE)MYv&gﬂR@imr the 3ém|£|0h\é§tlﬁhe§3|qﬁ

(Tab.5 190 @ ¢KS ={ LI NI YSiSN& a.@oi2)bdzed ot BASH and MGFNAWES) S v

and EF for estimation of methane emissions are presentd@in5-19 and Tab. 520.

Tab. 5-19 Activity data, input data and calculated data used for estimation of methane emission factors for manure
management for all age cattle categories, actual data from 2019.

Population
(th of heads), CSU

Body weight (kg), CS 650 650 600 800 470 560 265 300 115 115

364 226 73 19 201 105 115 73 134 107

GE Gross energy, 366.8 222.8 121.8 170.1 1844 190.7 1108 1352 559  56.4

MJ/head/day *

DE Digestibility of the feed, 67 62 65 65 65 65 65 65 65 65
%, CS

ASH, content of manure as 8 8 8 8 8 8 8 8 8 8

fraction of dry feed intake, %
VS volatile solid excr.per da
in dry organic matter *

MMS, Anaerobic digesters,

6.77 4.66 2.37 3.31 3.59 3.71 2.15 2.63 1.09 1.10

share, % 32 3

MMS,Pasture and range, 0 o8

share, %

(I)\/AMS, Liquid system, share, 11 7
0

MMS, Solid storage, share, 57 62

Sum of ICF*MS * 0.03 0.03

BO the maximum methane
production capacity
Emission factor
kg CH/head/yr*
*Calculated value
C&; country specific data
CSU; The Czech Statistical Yearbook
B, (Table 10A4, Table 105)
ASHrecommendation p.10.42)

0.24 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18

13.03 2.98 7.87 7.06 5.33 4.33 2.66 4.65 0.78 0.79
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Tab.5-20 List of parameters for methane emission factor estimation from manure management in the Czech conditions. MCF
values, %.

Anaerobic digesters 1%
Liquid system 17%
Daily spread 0.1%
Solid storage 2%
Pasture range and paddock 1%

The equations for determing the emission factors and estimatirthe methane emissions were taken
from IPCC 2006 GI. (IPCC 2006)):

1. Eg. 10.22 (IPCC 2006 Gl., p. 10.37) was used to estimate the methane emissions:
. Qo 0@ WO/ HIRO & GBME ¢
00 T~ T
WwQwli p Tt Qo

2. Eqg. 10.24 (IPCC 2006 Gl., p. 10.42) was utilized to estimate the VS parameter:
oy s P OO0 0 "Y'O
WY O0O—— YOOO0O
pmm p@ v
3. The methane emission factors were estimated using Eq. 10.23 (IPCC 2006 Gl., p. 10.41) :
OO W I®Y 06AWTY

An overview ofthe daily volatileexcretedsolids (VS, kg dry matter/animal/day), methane emission factor
and methane emissions for dairy cattle and rdairy cattle ipresented inTab.5-21.

Tab.5-21 Overview of VSkg dry matter/head/day) ERkg CH/h/yr) and methane emissions (Gg) from manure management,
Cattle category (1992019)

Dairy cows Other cattle
VS EF Methan VS EF Methan
[kg DM/head/day] [kg CH/head/yr] Emissions  [kg DM/head/day] [kgCH/head/yr] Emissions
[CH, Gg] [CH, Gg]

1990 4.23 14.07 16.98 2.26 7.87 18.10
1991 4.07 13.54 15.78 2.26 7.89 17.31
1992 4.15 13.80 13.89 2.30 8.11 15.75
1993 4.17 13.85 12.50 2.29 8.07 12.98
1994 4.25 13.82 11.00 2.29 8.08 11.03
1995 4.43 13.78 10.09 2.39 8.10 10.51
1996 4.50 10.68 7.61 241 8.15 10.41
1997 4.42 8.62 5.66 2.43 8.31 10.05
1998 4.62 9.01 5.39 2.44 8.36 9.22
1999 4.83 9.54 5.56 2.57 8.88 9.54
2000 4.94 11.91 6.52 2.59 8.99 9.22
2001 5.02 12.26 6.49 2.63 9.81 10.33
2002 5.18 15.30 7.59 2.67 10.06 10.30
2003 5.30 18.23 8.50 2.69 10.14 9.97
2004 5.41 18.60 8.12 2.68 10.12 9.64
2005 5.562 18.81 8.14 2.74 10.41 9.99
2006 5.57 18.99 8.05 2.75 10.44 9.91
2007 5.64 19.24 7.89 2.76 10.24 10.05
2008 5.73 19.53 7.92 2.79 10.10 10.06
2009 5.78 19.69 7.87 2.81 9.82 9.46
2010 5.80 20.40 7.83 2.79 9.23 8.91
2011 5.91 20.79 7.77 2.81 9.21 8.94
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Dairy cows Other cattle
VS EF Methan VS EF Methan
[kg DM/head/day] [kgCH/head/yr] Emissions  [kg DM/head/day] [kgCH/head/yr] Emissions
[CH, Gg] [CH, Gg]
2012 6.02 21.20 7.91 2.81 9.12 8.95
2013 6.05 21.29 7.82 2.82 9.15 9.02
2014 6.18 21.74 8.10 2.81 9.07 9.07
2015 6.28 22.11 8.32 2.81 9.05 9.33
2016 6.43 12.39 4.61 2.87 3.23 3.37
2017 6.51 12.53 4.63 2.84 3.24 341
2018 6.73 12.96 4.74 2.96 3.61 3.79
2019 6.77 13.03 4.75 2.95 3.56 3.75

Other livestock category

Themethaneemissions from other farm animals are estimated by the TigpproachThe dfault EFs for
developed countries were employetigh.5-22).

Tab.5-22 Default methane emission factors used to estimafH emissions from manure management (Table 10.15 and 10.14
IPCC 2006 Gl.)

esto ne d ead
Sheep 0.19
Goats 0.13
Horses 1.56
Swine (weighted average)** 6.26 (value from 2019)
Market swine ©1% of the swine populatioin 2019 6.0
Breeding swine90% of the swine populatioin 2019 9.0
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 system
(13% wet and 87% dry systems; 0.182 = 1.2 x 0.13 + 0.03 x 0.87).

** The emission factor for swine is calculated as the weighted average of two defaglfdEfFsarket swine and breeding swine.

The share of market swine in animal population was derived from livestock statistics provided by the Czech Statistiolal Yearbo
(CzSO0). Thioportion varies from %to 12% over a time series. The share of 12% was recorded in theL988:5995, the

lowest share of breeding animals wasorded in 2008.

A more detailed description of methane emissions from Manure Managenoeihé poultry category is
presented inTab.5-23.

Tab.5-23 Activity data, default emissions factorél. 10.15, IPCC Gdr)d emissions estimated for poultry population.

Poultry population Number of headgth.) EF CH emissions
CZS0, 2019 [kg CH/hlyr] Gglyear
Poultry 22 979 0.1 (IEF) 2.303
Broilers 11 609 0.02*
Other poultry 11 370 0.182 (WA)*
Wet system, 13%, 1.2+
Dry system, 87% 0.03*

* Weighted averagealculated fronsubcategories.
** Manure management methane emission factors (T. 10.15 IPCC GL, 2006)

5.2.2.2.3 Nitrous oxide emissions (CRF 3.B.2)

N>O emissions from manure management were identified as a key source. Tier 2 methodology is newly
used for emission estimation for all animal categories. Upgrading methodological level is possible due to
the use of country specific input data evaluating théerof nitrogen excretion.) Emissions are calculated
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based on N excretion per animal and the animal waste management system. Following the guidelines, all
the emissions oN;O that take place before the manure is applied to soils are reported under manure
management. The IPCC Guidelines method for estimatii@ emissions from manure management
entails multiplying the total amount of N excretion (from all animal species/categories) in each type of
manure management system by the emission factor for thaetgp manure management system. The
overview of direct and indiredt>O emissions is provided in the table2y.

Input data consists of the mass fraction Xi,j of animal excremethieimnimal category i (i = dairy cows,
20KSNI OF GGt S3 typds af @rement managdhedt ((ANMBrdaial Waste Management
System) jgctually: j = liquid manure, solid manure, pasturag@aerobic digestejsHere, it holds that Xi,

1+ Xi,2+..+Xi,6=1. For Tier 1, only the values of matrix X fornygéced of management of animal
excrement in Europe are given. AWMS parameters presented in the IPCC 2006 Gl. (IPCC 2006) were
adapted to the Czech conditions.

The nitrogen emissions from manure management are calculated by Tier 2 methodology for all animal
categories from this submission. The country specific value of Nex was newly derived from the national
legislation (Decree 377/2013 Coll.).

Decree No. 377/2013 Coll., on the storage and use of fertilizers contains values of the average annual
nitrogen poduction, calculated per unit of livestock (1 Livestock Unit = 500 kg live weight of animals).
These values were used as coefficients for the Nex rate calculating. The reported coefficients were
obtained based on the study by the Ministry of Agriculturehe Czech Republic (research project No.
vVIyHHyo a{ldzReé 2y AYy(iSNIOGA2Y 0SG6SSy oI GSNE &az2ai
YIEYyFISYSylG Ay &dzadl A¢eld).tTBe aimDNRiOdutylivdeNB andlysei manure
production in diferent systems of animal 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 typesaoure and species and
categories of animals. The results of the survey were used to amendment of the legislation in force since
Mpopy FYR FdzNOIKSNI LlJdzof AAKSR Ay GKS LINROS2®A)yYyIa 21
Nowadays another amemdent to this regulation should enter into force in the 2621

To estimateN,O emissions from manure management, the default emission factors for the different
animal waste management systems were taken from Table 10.21 (IPCC J¢@& Gib.5-24.

Tab.5-24 |PCC default emission factors of animal waste for different AWMS

Anaerobic Digesters 0
Daily spread 0
Liquid/Slurry 0.005
Solid Storage 0.005
Other Systems 0.01

Anoverview ofthe estimated nitrogen excretion value used fmalculation oN,O emissions frommanure
in cattle category is presented Trab.5-25.

Tab.5-25 Activity data, input data and calculatedata used for estimation of annual nitrogen excretion rate for a@himal
categories, actual data from 2019

Dairy cattle 364.26 84 650 109.20 39777 520
Non - Dairy cattle 1053.57 74* 420* 58.71 61846 875
Swine 1544.08 99* 63* 11.79 18204 750
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Goats 29.21 75 50 9.00 262 890
Sheep 213.07 75 50 9.00 1917 612
Horses 36.91 40 616 49.31 1819 933
Poultry 22 979.36 175 1.32* 0.51 11719 474
Total 135549 054

*weighted average

The emissions are then summed over all the manure management systems. The manure production data
for individual AWMS isubmissior2017, 2020 a 2021 areported inTab.5-26. Thevalues reflected the
different approach to AWMS and the use of country specific value of the Nex.

Tab.5-26 Nitrogen production in manure ditributed by individual AWMS (kg N/yr), submission 2Q22020and 2021

Anaerobic digesters 0 29 778 518 22 419 820
Liquid systems 61 156 806 18649 564 15 281 861
Daily spread 1188 354 0 0

Solid storage 62 693085 96132874 78 318 201
Pasture range and padd 23 552 536 23496 288 19 529 172
Other 9632 774 0 0

Total 158 223 555 168056 745 135 549 054

5.2.2.2.4 Indirect Emissions from Manure Management (CRF 3.B.2.5)

Indirect emissions result from volatile nitrogen losses that occur primarily in the form of ammonia and
NOx. The fraction of excreted organic nitrogen that is mineralized to ammonia nitrogen during manure
collection and storage depends primarily on timedato a lesser 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 N volatilization in the formMifsand NQfrom manure management systestMMS)

is based on multiplication of the amount of nitrogen excreted (from all the livestock categories) and
managed in each MMS blge fraction of volatilized nitrogen (Eqg. 10.26). N losses are then summed over
alf i KS Eg.40{26)@bled10.22, IPCC 2006.Glo estimate indirecN.O emissions from Manure
Management, the fraction of nitrogen losses due to volatilization and the default indirect facior EF
associated with these losses were employed (Table 2036 IPCC GlJhe fraction of the total Nitrogen
volatilized from manure is by about 40 % of the total nitrogen excreted by all animal categories excluding
YIEYylF3aSYSylG aeaidsSy aLl addaNBé o

In cooperation with the Crop Research Institute, a specific veduehe proportion of nitrogen from

manure that is leached from the solid management system has been s@thepesults of very recent
NEaASINDK 6YENNI SG fd Hamy O 68 NBeodziafi®k The 2aNg iS1860 A Y |-
of solid manure stored outdoors or in feedlots.

Tier 1 calculation of N losses due to leaching from manure management syistéased on Eq. 10.28
wherethe amount of N fronthe solid fraction of annual production of manure patial is multiplied by
the percentage of manged manure nitrogen lossestfa livestock category (country specific valug)
FraCJzachMS

An overview ofindirect and directN,O emissions estimated during the period 1992019is presented in
Tab.5-27.
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Tab.5-27 Indirect and directN,O emissions from manure management, period 192019, Gd\,Olyear

1990 2.00 0.02 2.02 2.66 4.69
1991 1.91 0.02 1.94 2.56 4.50
1992 1.76 0.02 1.78 2.35 4.13
1993 1.59 0.02 1.61 2.11 3.72
1994 1.39 0.02 1.41 1.86 3.27
1995 1.32 0.01 1.33 1.77 3.10
1996 1.32 0.02 1.34 1.79 3.13
1997 1.28 0.02 1.29 1.72 3.02
1998 1.23 0.01 1.25 1.67 291
1999 1.24 0.01 1.26 1.69 2.95
2000 1.19 0.01 1.20 1.62 2.83
2001 1.17 0.01 1.18 1.59 2.77
2002 1.16 0.01 1.17 1.58 2.75
2003 1.12 0.01 1.13 1.50 2.63
2004 1.06 0.01 1.07 1.43 2.50
2005 1.04 0.01 1.05 1.41 2.46
2006 1.02 0.01 1.03 1.39 2.42
2007 1.01 0.01 1.02 1.37 2.39
2008 0.98 0.01 0.99 1.35 2.35
2009 0.91 0.01 0.92 1.27 2.19
2010 0.88 0.01 0.89 1.23 2.13
2011 0.84 0.01 0.85 1.17 2.02
2012 0.83 0.01 0.84 1.15 1.99
2013 0.84 0.01 0.85 1.17 2.02
2014 0.81 0.01 0.82 1.11 1.93
2015 0.82 0.01 0.83 1.12 1.96
2016 0.89 0.01 0.90 0.87 1.77
2017 0.87 0.01 0.88 0.86 1.74
2018 0.92 0.02 0.93 0.90 1.83
2019 0.74 0.01 0.75 0.74 1.49

In 2020 a recalculation of ammonia and NOx emissions originating from manure management and manure
application was initiated. Purpose of this recalculation has been a national ammonia and NOx emissions
inventory improvement by utilisation of Tier 2 apprbaevith implementation of some ammonia
abatement measures. Tier 2 uses a mfi@w approach based on the concept of a flow of TAN through

the manure management system. The Excel Manure Managem#aiNool was used. Except calculation

of ammonia and NOxmaissions the N flow tool is also able to calculdt® emissions. These emissions of

N>O are considered as Emissions from Manure Management (CRF 3.B.2.5). In 2021 is planned to compare
values calculated according to IPCC methodology andflynNool.

5.2.2.3 Uncertainty and time -series consistency

Uncertainty estimates are based on expert judgment. The uncertainty in the activity data equals
5%. The uncertainty in the emission factor equals 200&stimation ofthe CH emissionsand 30%for
estimation ofthe N,O emissions. The combined uncertainty foH emissions equals 20.6% and that for
N>O emissions equals 30.41%.

The time series consistenayas negatively affected by unequal development thie manure system
distribution. The first expert judgement (MBEN { %@ | 2 y & REnimportamt dearéaseén thed dzY S R
share ofthe liquid fraction inthe dairy cattle category and decreasethe solid fraction inthe non-dairy
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cattle category caused lachange irthe technology of cattle breeding déise early1990s. This expectation
has not been met anduntil the 2019 submissigrthe manure distributiorretained its original valug{g.
5-3). This trend is interrupted by impheentation of the new AWMS for the conmred time series in 2016
20109.

Share [%]

Fig.5-3 Development of Manure Managements systems share used for calculations, dairy cattle

5.2.2.4 Source-specific QA/QC and verification

QA/QC includes checkirige 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 fronetBzech Statistical Office (CzSO), are inserted into the excel
spreadsheets and verified by other IFER exp€&taintry specific Nex rate data are calculated according

to annexes of the Czech Decree 377/2013 Col. and up to date population data (Cz8€iyhted average

of the individual animal category¥he zoaechnical national data is supplied by expeatshe agricultural

institute (see above). The appropriate values in the calculation spreadsheets are updated at IFER, replacing
the older values. T verified data is transferred to the CRF Reporter, where the data is once again
technically verifiedA completeness check dfie CRF tables was performed for final tiseries approval.

Special attention was paid to validation thie country-specific aninal waste management systeqithe
proportion of individual management systems is generated by experts from CRI as well the Nitrogen
excretion rate.

The enission factor for methane production from manure management is calculated by Tier 2 methods
for both cattle categoriesThe cfault values (Table 10.14, IPCC 2006 Gl.) are lowerth®oountry
specific ones:

Dairy cattle, methane emission factor for manure management:
Default value = 21, country specific value (Submissiol)2623.03

Nondairy catle, methane emission factor for manure management:
Default value = 6, country specific value (Submissioi)263.56

The values ofhe country specific emissions factors changed du¢h®implementation of AWMSince
Submission 2017 and were updated3ubmission 2021

Till submission 2021, tHEer 2 procedures used for estimation of nitrogen excretion for cattle dyiedd
the nitrogen excretion rate for dairy cattle and other cattle, but the rates be calculatedrom typical
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animal mass dat and estimated nitrogen excretiomhe ntrogen excretion rate for dairy cattle and other
cattle was compared witlthe default Nex rate factors available ftte Western Europe region in IPCC
2006 Gl. Table 10.19).The new country specific data based Decree 377/2013 are closer to default
values than the previous ones.

Dairy cattle, Nex rate:
Default valugT.10.19 IPCC GLD.48,
country specific value (Submission 2020) = 0.8
country specific value (Submission 2D2 046
Non-dairy cattle, Nex rag:
Default value= 0.33,
country specific value (Submission 2020) = 0.45
country specific value (Submission 2p2 040

Tier 2 procedures are used for estimatiortiod VS parameters for cattl@fhe ountry specific values were
compared withthe defaultvalue available in IPCC 2006 Gl. (T&b0#+4 and 10A5):

Dairy cattle, daily volatile solid excreted (VS):

Default value = 5.10, country specific value (Submissioth)20877
Non-dairy cattle, daily volatile solid excreted (VS):

Default value 2.66, country specific value (Submission P02 2.95

Till submission 2020, thidexrate was estimated according to Tier 2 for cattle categories and Tier 1 for
other categories of farm animals. Since Submission 2021 the country specific value of tiesiekicom

the Decree 377/213 is used for all animal categories. The comparison of this important activity data is
presented inTab.5-28.

Tab.5-28 Comparison of Nitrogen excretion data used in NIR, Submission 2020 and Submission 2021.

Dairy cattle 142.86 109.20
Other cattle 70.18 58.71
Swine 15.60 11.79
Sheep 15.90 9.00
Goats 23.40 9.00
Horses 58.90 49.31
Poultry 0.49 0.51

* livestock unit = 500 kg

5.2.2.5 Source-specific recalculations, including changes made in response to the review
process andimpact of emission trend

Most of recalculations for the current NIR submission concerned this category. Changes caused a decrease
in the total emissions from Manure Management by about 10% in compare with the previous submission
2020. The share of GHG emims from Manure Management in the total emissions from Agriculture
decreased by about 1% due to these recalculations.

Overview of changes implemented in category 3.B. in the 2021 submission:

3.B Revision of AWMS system
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Based on statistical survey mgoaccurate up to date data are available every year in the Crop Research
Institute (Dr. Wollnerova). The revision of AWMS was employed for the periodZiiH(cattle, swine,
poultry and for period 2012019 (horses, goats, sheep). The overview of caangr individual animal
categories is provided ifiab.5-29.

Tab.5-29 Overview of changes in AWMS per animal categorigemparison of AWMS used in Submission 2020 and 2021

Type of AWMS
Fraction of Manure Nitrogen per AWMS [%]
Anaerobic digesters Liquid Solid

Dairy ®ws

2016 ¢ 2018, Submission 2020 37 16 47 0
2016Submission 2021 32 11 57 0
2017 Submissio2021 32 11 57 0
2018 Submission 2021 32 11 57 0
2019 Submission 2021 32 11 57 0

Non Dairy cattle (Weighted AVG)

2016 ¢ 2018, Submission 2020 3 9 58 30
2016Submission 2021 3 7 63 27
2017 Submission 2021 3 7 63 27
2018 Submission 2021 3 7 63 27
2019 Submission 2021 3 7 62 28

2016¢ 2018, Submission 2020 42 45 13 0
2016 Submission 2021 42 26 32 0
2017 Submission 2021 42 26 32 0
2018 Submission 2021 42 26 32 0
2019 Submission 2021 40 28 32 0
2016¢ 2018, Submissio2020 7 3 90 0
2016 Submission 2021 4 16 80 0
2017 Submission 2021 3 16 81 0
2018 Submission 2021 3 15 82 0
2019 Submission 2021 3 16 81 0

Sheep

2014¢ 2018, Submission 2020
2014¢ 2019, Submission 2021
Goats

2014¢ 2018, Submission 2020
2014¢ 2019, Submission 2021
Horses

2014¢ 2018, Submission 2020
2014¢ 2019, Submission 2021

o
o

45 55
50 50

o
o

o
o

45 55
40 60

o
o

o
o

42 58
50 50

o
o

This change affected insignificantly methane and direct nitrous emission within p20i@2018 {[ab.
5-30).
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Tab.5-30 Effect of AWMS revision in methane emissions and direct nitrous emission, all animal cdtsg Submission 2020
and Submission 2021, G¢O a CH/year.

2015 1.12 26.77 1.12 29.67
2016 0.83 20.66 0.87 20.19
2017 0.82 20.08 0.86 19.63
2018 0.86 21.32 0.90 20.84
2019 0.74 20.56

3.B.1. Methane emissions from Manure managemeantlairy cattle

Methane conversion factor for anaerobic digester and fractions of manure management system (MS) were
updated for the period 201:2019. This change performing by decrease of MCF*MS value (3ah 5
caused a decrease in value of emission factor even though the other parameters (VS, GE) entering to the
calculation increased.

Tab. 5-31 Comparison ofinput data (MCF, MS, VS, GE) to estimationméthane emissions form manure management,
Submission 2020 and Submission AQ2lairy cattle

An. digester, 37% 0% 0 An. digester, 32% 1% 0.0032
Liquid, 16% 17% 0.0272 Liquid, 11% 17% 0.0187
Solid, 47% 2% 0.0094 Solid, 57% 2% 0.0114
Total 0.0366 Total 0.0333
VS 6.63 6.77

GE 359.1 366.8

Emission factor 14.23 13.03

3.B.1.Methane emissions from Manure managemenswine

More precise approach was used to divide the swine population to market and breeding swirfixethe
share of breeding swine (10 %) in the population was replaced by the real data from the Czech Statistical
Yearbook. The fixed value$ the methane emission factor 6.3 were replaced by the value depending on
this share. The value of EF fluctuates in the interval 86257 because of this correction. The recalculation

was prepared for the whole time serie€H emissions from manure in the swine category fluctuated
correspondingly.

The effect of all changes in the estimation in the 3.B. 1. category is insignifit2rktCQ eq.).
3.B.2.N;O Emissions from Manure Management

Nitrogen emissions from manure management are calculated by Tier 2 methodology for all animal
categories since this submission (2021). The country specific value of Nex has been newly derived from the
national legislation (Decree 377/2013 Coll.). RevisiohWMS since 2016 (cattle, swine, poultry) and 2014
(horses, goats, sheep) is provided by the CRI experts.

Revisions of the nitrogen losses by animal categories and manure management systems improved
accuracy of the estimates. While the changes in AWMG® faactions of nitrogen losses caused an
unsignificant increase df,0 emissions (below 30 KEQ eq.) ¢ shadow rows in Tab 532, the use of the
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country specific Nex decreased the total emission by about 100 Kt (1.2% of the total emissions from the

secbr) ¢ the lasttwo rows of the last column dfab.5-32.

Tab.5-32 Comparison of nitrous emissions fromanure management, Submission 2020 and 2021.

2015
2016
2017
2018
2019

1.12
0.83
0.82
0.86

0.83
0.85
0.83
0.88

580
498
490
517

112
0.87
0.86
0.90
0.74

0.83
0.90
0.88
0.93
0.75

583
528
520
543
443

5.2.2.6 Source-specific planned improvements, including tracking of those identified in the

The analysis of uncertainties is in progress.

Harmonization with the reporting under UNECEtill planned to provide a consistent nitrogen balance

approach in estimation of the amount of manure nitrogenoducedby livestock in the Czech Republic as
the key input informationThe fully harmonization of input data (animal populations, Nex rate, AWAMS) i
implemented to both reporting.

Country specific data allowing to use Tier 2 method for estimation of methane emissions from manure

review process

management of swine and cattle will be prepared in cooperation with CRI experts. Volatile solid data (VS)

are available in Annexes to Decree 377/2013. Bamedhis data, country specific methane emission
factors can be calculated. Recalculation based on cotsgegific zootechnical data will be prepared for
the next submission (2022).

One of the tasks of the new research project mentioned above is ainredtlgi at improvement of
emissions reporting ithe Manure Management sector: Conditions and consequences of implementation
of the nitrate balance model ithe reporting of agricultural land emissierTheresults of this project will

be implementedn the sector reporting irthe 2023 submission at the latest.

5.3 Rice cultivation (CRF 3.C)

1§ LINBaSyids y2

O2YYSNDAL €

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 the indirect nitrous oxide emissions from Agricultural soils.
Bothsulbcategories (direct and indireemission$ are key sources &0 soil emissionsi{ab.5-1). Nitrous

oxide is produced in agricultural soils because of microbial nitrification and denitrification processes. The
processes are influenced tiye chemical and physical characterist{ezailability of mineral N substrates

and carbon, soil moisture, temperature, and pH). Thhe,addition of mineral nitrogen in the form of
synthetic fertilizers, animal manuwnd other organic nitrogeapplied to soils, crop residue/renewal and

NR OS

sewage kidge enhancd the formation of nitrous oxide emissions.

Nitrous oxide emissions from Agricultural managed soils include these subcategories:

Odzt GADBFGAZY A&

Part 1: Annual inventory submission

258

0S



CHMI NATIONAIGHGNVENTORREPORT OF TAEECHREPUBLIA990-2019

1 The direct emissions (synthetic fertilizers, animal manure applied to soils, crop residues, sewage
sludgeand other organicfertilizersapplied tosoils)
1 The emissions from pasture manure (PRP)
Amount of Nitrogen mineralized in mineral soils considered for Cropland remaining Cropland
1 The indirect emissions (atmospheric deposition and nitrogenous substances flushed into water
courses and reservoirsleaching).
An overview of direct and indirect emissions by individual sources is preseniad i5-33.

=

Tab.5-33 Direct and indirectN,O emissions from Agricultural Soils in period 192019 in ktN,O

| 1990 18.6 6.6 2.8 0.004 3.9 0.04 0.8 1.3 3.1
1995 11.9 3.6 1.8 0.01 2.9 0.04 0.7 0.8 2.0
2000 11.6 4.1 1.6 0.02 2.5 0.04 0.6 0.8 1.9
2005 11.8 4.6 1.4 0.02 2.3 0.04 0.6 0.8 2.0
2010 10.8 4.2 1.3 0.04 2.0 0.04 0.7 0.8 1.8
2015 13.7 6.2 1.2 0.04 2.3 0.03 0.7 0.9 2.3
2016 14.5 6.4 1.4 0.04 2.6 0.03 0.7 1.0 2.4
2017 14.5 6.2 1.4 0.04 2.8 0.03 0.7 1.0 2.4
2018 13.3 5.5 15 0.05 2.5 0.02 0.7 0.9 2.2
2019 12.8 5.2 1.3 0.05 2.7 0.03 0.6 0.8 2.1

* Animal Manurecategory included idestate from anaerobic digesters

In 2019, 89.6% of totalN>O emissions from Agriculture originated from Agricultural Soils, while the rest
originated from Manure Management@14%). The trend itN.O emissions from this category decreaks
during the 199€2010 reporting period (the miniom level) and then slowly incread. The emissions from
managed soils decreased by about 268t 1990 to 209. Tab.5-33 andFig.5-4 showthe N.O emissions
from Agricultural soilsrom the individual sukcategories.

> 20
< 18
> 16

14
> 12

o) 10 . . . .
= B = |

O N b O

1990 1995 2000 2005 2010 2015 2016 2017 2018 2019

m Synthetic fertilizers m Animal manure m Sewage sludge
u Crop residues N mineralized in soil PRP

Atmospheric deposition ' Leaching

Fig.5-4 NoO emissions of Agricultural soils by the individual s@ategories

5.4.2 Methodological aspects

Although agricultural soils are the key source, emissiohs@#fre estimated and analysed usiting Tierl
approach of IPCC 2006 GI. (IPCC 2006). A set of interconnected spreadsheets in MS Excel has been used
for the relevant calculations for several years. The emissions from nitrogen excreted onto pastdre
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paddacks by animals are reported under animal productiothiem CRF table. The nitrogen from manure
that is spread daily is consistently included in the manure nitrogen applied to soils.

5.4.2.1 Activity data

The standard calculation of Tigrequired the followingriput information:

1 The amnount of nitrogen applied to the soil in the form of industrial nitrogen fertilizers (CzSO data,
Statistical Yearbook49902019, Ministry of Agriculturg

Managed manure nitrogen available for application to the soil (NIR datdQ B4);
Annual yields (harvest/production are@zSO dat&tatistical Yearbook49932019)
Annual amount of urine and dung N deposited by grazing asiomPRP (NIR data, eq.11.5)

Amount of sewage sludge directly applied to agricultural soils (dagQStatistical Yearbooks
2002-2019, retrospective analysis for the 199@001 period)

T Amount of N in mineral soils that is mineralised, in association with loss of saih€@nopland
remaining Cropland category (LULUCF, NIR data)

1 Amount of orgarg nitrogen inputs applied to the soil (digestate), statistical survey and CRI analysis.

= =4 —a -

5.4.2.2 Direct emissions from managed soils (CRF 3.D.1)

The emission factors used for calculation of difggd emissions are shown ifiab.5-34. The IPCC default
fraction values are used to estimalt€O emissions.

Tab.5-34 The emission factors for the estimation of the direct emissionsrh managed soils (Table 11.1, IPCC 2006 Gl.)

Synthetic fertilizer

Animal Wastedigestate

Sewage Sludge ER=0.01 kg\zO-N/kg N
N-crop residues

Mineralized N

Cattle, pigs, poultry ER=0.02 kd\;O-N/kg N
Sheep, others ER=0.01 kd\,O-N/kg N

Synthetic N fertilizers (&, CRF 3.D.1.1)

The application of agricultural fertilizers was formerly intense in the Czech Republic but decreased radically
after 1990. The activity data is taken from the official statistical offices (CzSO). The amount of nitrogen
fertilizers applied in 1990 equalleder 418 kt, which decreased to 180 kt in 1993. From that year, nitrogen
consumption has slowly grown to 407 kt in 2016 (the highest value). Hopefully, this negative trend ended
since 2017. In 2019 only 332 kt of fertilizers was applied (18% decreasmgparison with 2017),. This

trend is presented ifrig.5-5.
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Fig.5-5 Consumption of N from syntheti€ertilizers (kt) during reporting period (1992019)

Organic N applied as fertilizer ¢k incl. animal manure and sewage sludgdjgestate, CRF
3.D.1.2)

The amount of managed manure nitrogen available for application to mangedsaM) is calculated as
the product ofthe annual average N excretion per animal per speciesthadraction ofthe manure
management system and €Fragssvg. The default value of the fraction Fraguds givenin Table 10.23,
Equatiors 10.34 and 11.4 (IPCC 2006 Gl.).

The data on sewage sludge applied to the s@ive beerofficially available since 2002. The débathe

previous period was estimated by statistical methd8pecifically, linear regression was used to estimate

the trend from known activity data for 2003 to 2016=10.62). This trend was used to estimate the missing

AD since 1990. The regressed values are not used in the period where AD is available @ofh€zS
YEGAZ2Y It ALISOAFTAO QI t dzS erak2009) aid@aliSeyhissivg ffcioSEae 2 F o d
Table 11.1., IPCC 2006 Gl.) wemgployedto estimate the emissions from sewage sludge (FSEW).

Implementation of the new AWMS was also leeted in N.O emissions frommanaged soilsThe
corresponding amount of animal manure available for marnkgglshas been reduced bubn the other

hand a new source of nitrogen has been added as "Other organic fertilizers apptieeldoil” ¢ digestae

(Fooa. The amount of digestate is estimated as a share of total digestate produced by biogas station. The
share corresponds with amount of manure use for biogas production (Klir, 2020).

Total amount of organic N fertilizer appliedttee soil (lon) iscalculated as the sum offr+ Fewt+ Fooa An
overview of activity data inputs is presentedTiab.5-35.

Tab.5-35 Activity data inputs to calculation of FON: annual amount of animal manure N, annual amount of sewage sludge N
and annual amount of digestate N, period 192D19 (kt N/year)

1990 180139 253 180392
1995 115859 656 116515
2000 103 564 1059 104 623
2005 90 492 1275 91767
2010 78694 2244 80938
2015 76441 2333 78 774
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2016 66 970 2314 21421 90705
2017 65991 2792 21421 90 204
2018 69255 3289 21421 93965
2019 55 678 3354 21421 80 453

Urine and dung N deposited on pasture by grazing animalsgCRF 3.D.1.3)

The annual amount of N deposited on pasture, range and paddock soils by grazing animals was estimated
using Eq. 11.5 based on the number of animals of each livestock species, the annual average amount of N
excreted by each livestock species and the frawctibthis N deposited on pasture, range and paddock soils

by each livestock species. The data needed for this estimation can be obtained from estimatien of
nitrogen content inan animal waste management systeamd the share of PRP ithe relevant livesock
category. The trend in development of the total amount of nitrogen from pasture is steady state for the
whole reporting period, while the trend in total excreted décreasesapidly because o$ubstantial
changes irthe livestockpopulation Fig.5-6).

N excretion [t]
T
=
=
4
=
5

P R
o
1990 1995 2000 2005 2010 2015

m PRP = Total AWMS

Fig.5-6 Trend in the total amount of nitrogen excretion and nitrogen excretion from pasture during the reporiegiod

Two default emission factorg &b.5-36) are used to estimate emissions from different animal categories
(Table 11.1, IPCC 2006 Gl.). The fraction of livestock N excreted and deposited onto soil during grazing
(Fragraz varied from0.083 in 1990 to 04.in 2019.

Tab.5-36 IPCC default emission factors of pasture, paddock, range (PRP) animal waste management system

PRP (cattle, swine, poultry) 0.02
PRP (sheep, others) 0.01

N-crop residues (Er CRF 3.D.1.4)

This category includes the amount of N in crop residues (abgowend and belowground), including N
fixing crops, returned to soils annually. It also includes the N frefixihg and norAN-fixing forages
mineralised during forage or pasture reneveaid straw used for bedding. A part of crop residues is used
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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.

This is estimated from crop yield statistics (CzSO) and default factors for above/gedowd residues:
yield ratios and residual N contents (s&€ab.5-38). The zero values were applied as the parameters
Fragemoveand Fragurnbecause no survey data is availablam experts inthe country required on page
11.14 IPCC 2006 Gl.

An overview of the annual yield of agriculture products is presentedab.5-37. The 2018 yield of
agricultural products except for pulses was lower compared to the same data for the previous year.

Tab.5-37 Annual yield of agricultural products (t/ha) during the reporting peric®902019

1990 5.42 2.68 16.00 33.89 6.77 3.67
1995 4.17 2.38 17.04 39.63 6.13 1.29
2000 3.92 2.09 21.32 45.62 5.60 1.25
2005 4.81 2.44 28.08 53.31 6.20 2.04
2010 4.71 1.86 24.56 54.36 6.05 1.69
2015 5.83 2.89 22.26 59.38 5.91 1.64
2016 6.36 2.37 29.88 67.81 7.30 2.64
2017 5.50 2.34 29.42 66.56 8.47 241
2018 5.21 2.26 25.50 54.96 7.20 1.66
2019 5.65 2.20 27.19 61.84 8.73 2.27

Tab.5-38 Default value of input factors used in estimation of FCR, Table 11.2 (IPCC 2006 Gl.), calculate&dbtaission 2021

Dry mater 0.88 0.91 0.22 0.22 NA 0.91
Rac calculated 1.25 1.52 0.14 0.12 0.30 1.52
AGom, calcul. 7.04 3.33 3.78 7.24 2.62 3.47
FraGemove 0.0 0.0 0.0 0.0 0.0 0.0
NAG 0.006 0.008 0.019 0.019 0.027 0.008
RssBIO 0.22 0.19 0.2 0.2 0.4 0.19
Nsc 0.009 0.008 0.014 0.014 0.022 0.008

Note: The parameterssBand AGuare calculated by using Eq. 11.6 (IPCC 2006 Gl.) and adequate parameters.

Since different crop types vary in residue, yield ratios, renewal time and nitrogen contents, separate
calculations are pgormed for major crop types and thethe nitrogen values for all crop types are
summed. Crops are segregated into: 1) fdfixing grain crops, 2)ixing grains and pulses, 3) potatoes,

4) sugar beets, 5)-fixing forage crops (alfalfa, clover) and 6ya. Eg. 11.6 is used to estimate N from
crop residues and forage/pasture renewal for a Tier 1 appro@bh.cfault values of input factors used

in the estimation are presentechiTab.5-38.

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 aslfjetd fresh weight, a correction factor

was employedto estimate dry matter yields where appropriate (Eq. 11.7). The default values for dry
matter content from Table 11.2 were employed. Only forage production activity data is presented as dry
matter inthe CzSO statistics.

Mineralization/Immobilization Associated with Loss/Gain of Soil Organic Matter
(Fsom CRF 3.D.1.5)

The annual amount of N in mineral soils that are mineralised, in association with loss of soil carbon from
soil organic matter dow, is a result of changes to land use or management in the category of Cropland
remaining Cropland in the Agriculture sector. The annual amount of carbon from mineral soils from Forest
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land converted to Cropland (CRF Table 4.B.2.1) and Grassland coneetregland (CRF Table 4.B.2.2) is
estimated in the LULUCF sector.

Eq. 11.8 (IPCC 2006 Gl.) is used to estimate the N mineralised because of this loss of soil C, where a default
value of 10 is used as the C:N ratio in soil organic matter. The LULUCPpI®BGtES relevant activity data

on soil carbon stock change in Cropland remaining Cropland (CRF Table 4.B.1). These source data were
recalculated in the LULUCF sector for the entire reporting period. Therefore, they also affected the
estimates of emissits from N mineralization/immobilization, which were accordingly recalculated for the
entire reporting period since 1990.

5.4.2.3 Indirect emissions from managed soils (CRF 3.D.2)

In addition to the direct emissions ®&O from managed soils that occur through astit pathway (i.e.
directly from the soils to which N is applied), emissiond\gd also take place through two indirect
pathways. The first of these ways is the volatilization of N asaNtHoxides of N (N@ and the deposition
of these gases and thgiroducts NH" and NQ onto soils and the surface of lakes and other waters.

The method for estimating indirech,O emissions includes two emission factorBak. 5-40): one
associated with volatilized and Hdeposited N (Ef, and the second associated with N lost through
leaching/runoff (E§J. The overall value for E€quals 0.0075 kiO-N/kg N leached/ in runoff water. The
method also requires values for the fragi®of N that are lost through volatilization (Fgagand Fragasy

or leaching/runoff (Fragac). The default values of these fractions are presenteiain.5-39.

Tab.5-39 The IPCC default parameters/fractions used for indirect emission estimation (Tabig, 1RCC 2006 Gl.)

Fra(‘@ASM 0.20
Fragasr 0.10
FI’aQEAcHH) 0.30

Tab.5-40 Emission factors (EFs) for indirect emission estimation

Atmospheric Deposition ER=0.01 kg\,O-per kg emitted NEland NOx
Nitrogen Leaching ERE=0.0075 kd\,O - per kg of leaching N

Volatilization

TheNO emissions from atmospheric deposition of N volatilized from managed soil are estimated using
Equation 11.9. The equation inputs are estimated for direct emis$iom managed soils. The inputs are:

the annual amount of synthetic fertilizer N applied to sdit&e annual amount of manged animal manure
and sewage sludge N applied to sahg annual amount of urine and dung N deposited by grazing asimal
The convesion of NO-N emissions td\.O emissions for reporting purposes is performesingfactor
44/28.

Leaching/Runoff

TheN.O emissions from leaching and runoff in regions where leaching and runoff occurs are estimated
using Equation 11.10. The equation inp@ire estimated for direct emissisfrom managed soils, where

FON also includes sewage sludge inputs. The inputs are: annual amount of synthetic fertilizer N applied to
soils, annual amount of manged animal manure and sewage sludge N applied to seifd,amount of

urine and dung N deposited by grazing angnamount of N in Crop residues and annual amount of N
mineralised in mineral soils The conversioMNgD-N emissions t&N.O emissions for reporting purposes is
performedusingfactor 44/28.
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An overiew of estimated values of indirect emissions is presentéchin5-33.

5.4.3 Uncertainty and time -series consistency

In relation to the consistency of the emission ser@d\;O (agricultural soils), it should be mentioned that
the emission estimates have been calculated according to the default methodology of IPCC 2006 Gl.

The quantitative overview and emission trends dutimg 19902019 period are shown in Fig-Bbandthe
trend in N;O emissions from agricultural soils is summarized in Tab. Buring 199019, the total
emissions from Agricultural soils decreased696 (with minimum in 2010).

Following ERT, the Czech emission inventory team verified the activityetatired for this category and

found that the previously reported data based on expert judgment of areas could not be confirmed and
BSNAFASR FTNRY (KS 2FFAOALIE aldlrGraaardasd ! OO2NRAY 3
Ciencialaand8 9 EYSNR Gt 05 GKSNB I NB y2 Odz GAGFGSR KA&alz2:
also no data for this category. Organic soils mostly occur on forest land and they are reportedhender
LULUCF sector.

Uncertainty estimates are based on expgidgment. The uncertainty in the activity data for estimation

of direct and indirect emissions from agricultural soils equals 20%; this value equdtsr Fa#ture, Range

and Paddock Manure (PRP). The uncertainty in the emission factor for estimbtiineat and indirect
emissions from agricultural soils equals 50%; this value equalsfbd@%timation of emissions from PRP.

The combined uncertainty for the direct and indirect emissions from agricultural soils equals 53.85%; this
value equals 100.5%6r N.O emissions from manure management system PRP.

Missing data about the amount of sewage sludge applied to agricultural soils was added to the reported
time series thanks to statistical retrospective analysistted available data about sewage sludge
production forthe previous submission (see Chapter 5.4.5., NIR 2018).

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 subegory is based on Tier 1 procedures and methods because there is a
lack of relevant country specific factors.

For better understanding of how to calculate direct and indirect emissions from Managed soils, the FAO
e-learning course: National GHG inventory for agriculture sectors was studied.

As a result of the validation of activity data with CRI experts, the amofumineral fertilizers used in
managel soilshas been updated since 2000.

5.4.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

The implementation of the new AWM&nd use of country speaf Nexwere also reflected inN,O
emissions fronmanaged soilsAs a result of the review process and recommendations and findings of the
review team, the technical correction of nitrogen loss (FracLOSSMS, T. 10.23, IPCC GL) from manure
management was impmented and the double counting in N input from digestate was removbd. T
corresponding amount afitrogen from organic N additions applied to soil (Fbay been reducednd

nitrous emission as well since 2016, mainly for 2019 dead.5-41).
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Tab.5-41Nitrous emissions (Gh.Olyear) from managed soils and input data (FON, kt N/year), comparison of Submission 2020
and Submission 2021

1990 193 916 18.9 180392 18.58
1995 124 497 12.0 116515 11.86
2000 111992 11.8 104 623 11.60
2005 99 718 11.9 91767 11.75
2010 87 876 10.9 80938 10.76
2015 84 284 13.8 78774 13.72
2016 124 578 15.3 90705 14.53
2017 123 598 154 90 204 14.54
2018 128 535 14.2 93965 13.35
2019 80 453 12.77

The estimates of the underlying AD from LULW&fRnges in soil carbon under Cropland remaining
Cropland) were reviselly sectoralexperts for the submissioR021. The changed AD from the LULUCF
sector resulted in revised estimatesfO in Category 3.D.a.5.

5.4.6 Source-specific planned improvements, inclu ding tracking of those identified in the
review process

The analysis of uncertainties is in progress.

Harmonization with the reporting under UNECE is planned to provide a consistent nitrogen balance
approach in estimation of the amount of manure nitrogen applied to agricultural soils.

One of the tasks of the research project mentioned above is aimedigisgémprovngemission reporting
in Manure Management and Soil Management: Conditions and consequences of implementdtien of

nitrate balance model in reporting of agricultural land emissidrheresults will be implementeéh the
sector reporting irthe 2023 submission at the latest.

5.5 Prescribed burning of savanna (CRF 3.E)

This activity is prohibited by the Czethgislation(Air Protection Actand 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 Czdatgislatior{Air Protection Actandthus 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 tceduce soil acidity and improve plant growth in managed systems, particularly agricultural
lands and managed forests. Adding carbonates to soils in the form of lime (e.g., limestone or dolomite)
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leads toCQ emissions as the carbonate lime dissalaad rlease bicarbonate, whichdecomposes to
CQand water.Liming on althe 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 applicatiso &d to evolution o€Q, which must be
guantified. The activity data is derived from the official national statistics and Green Report of Forestry
(seeTab.5-42). Of the reported total limestone used in agriculture, 95% was ascribed to agricultural soils
in cropland (5% to grassland) based on expert judgment (V. Klement, Central Institute for $upands
Testing in Agriculture pers. comm. 2005).

The Czech Statistical Yearbook does not provide data about consumption of limestone and dolomite
separately. Based on expert experience the total amount of lime applied to the soil was reported as
correponding t090% limestone and 10% dolomite.

The more accurate activity data about dolomite consumption were obtained from the Ministry of
I ANA Odzt G dzZNB 6 aNBh P . dzRReseld@ahhade it paddiile ko maoayrately gsRmate ther o d
proportion of imestone and dolomite in consumption in 20&nd 2019.

The share of liming of forest lands in the total liming in the Czech Republic was the highest in tlge 2000
2002 period, when the value was over 10% and as much as 18% in 20009 iin0ining in brests
equaled almost 39%.

Tab.5-42 The limestone and dolomite quantity applied to managed soils (in thousand tons)

1990 2650 27 2677 2409 268
1995 248 2 251 226 25
2000 209 a7 255 230 26
2005 143 3 145 131 15
2010 135 5 140 126 14
2015 353 18 371 334 37
2016 366 13 379 341 38
2017 345 13 358 323 36
2018 340 13 354 196 158
2019 402 16 418 175 243

The quantification followed the Tier 1 method (Eq. 11.12, IPCC 2006 Gl.), with an emission factor of 0.12 t
C/t CaC®and 0.13 t C/t CaCMg&OTlo convertCQ¢C emissions intdCQ, factor 44/12 was used.
Application of agricultural limestone was previously intensive in this country, but decreased radically
during the 1990s, then slowly increased from 2010. This inereraded in 208 when the amount applied

was about2% lower than in 201 and 8% lower than in 2016 he activity data corresponds to the trend
reported forthe use of fertilizers, which decreased a lotie S NI & ™ ddatal, 2006}  dza 2 gt

The gplication of limestondo agricultural land (incl. forest) in 201lvas the hghest since 1991 (402 kt),
this amount is by about 16 % higher than the previous yEathousand tons of this amount was applied
to forest areasTotal emissions from liming equalled 192.83@® eq.

5.7.3 Uncertainties and time -series consistency

Uncertaintyestimates are based on expert judgment (AD) and default gqkl€). The uncertainty in the
activity data for estimation of emissions from liming equals 20ftthe uncertainty in the emission factor
equals 50%. The combined uncertainty of emission estomdtom liming equals 53.85%.
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5.7.4 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventory verification of agriculture is presented in
section 5.1.3.

5.7.5 Source-specific recalculations, including changes made in respons e to the review
process and impact of emission trend

No recalculation was performed in this submission.

5.7.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncertainties is in progress.

5.8 Urea Application (CRF 3.H)

5.8.1 Source category description

Adding urea to soils during fertilization leads to a loghefCQ that was fixed in the industrial production
process. Urea is converted into ammoniamd hydroxyl iors and bicarbonate in the presence whter

and urea enzymes. This source category is included becaussiemoval from 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 Eqg. 11.13 arelized to estimateCQ emissions. Domestic production records fseaand DAM
(Synthetic fertilizer, share of Urea is 32.6/&ye used to obtain an approximate estimate of the amount

of urea applied to soils on an annual basis (Tah3)5 The default emi&on factor is 0.20 for carbon
emissions from urea applications, which is equivalent to the carbon content of urea on an atomic weight
basis. To estimate the totalQ-C emissions, the product of the amount of urea is multiplied by the
emission factorCQ-C emissions are converted @0 by multiplying bya factor o0f44/12.

Two different data sources were used for the estimation: The first one was the data on urea application
from the Czech Statistical Office used from 1990 to 1999. The values of urézatpplto agricultural
land ranged from 92 to 195 thousand tons.

Since 2000, a new source of activity data has been obtainecarmdoyed inthe inventory estimation.

The statistical production dat@rereplaced by moraccuratedata, corresponding to tk real consumption

of fertilizers by the Ministry of Agriculture. These data available from 2000 untiB29& based on
FIENYSNEQ FSNIAEAT SNI NB O2 NiRaandDANR At thg hedizinibg of/thlel2Msh S y
century, there was an extremeedrease in urea production and its application to farmland because of
significant restrictions on Czech production and the transition to import pdicyeme consumption

started in 2015 andinished in 2017

The application of urea to agricultural land 2019 reached 203 kt. This amount (comparable to
consumption in 209) confirmed the declared general goal of the Ministry of Agriculture to reduce the
consumption of mineral fertilizers in agricultuirethe Czech Republic.
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Tab.5-43 Estimated consumption of Urea and DAM (IPPU) applied to managed soils in Czech Republic during reporting period
(MA, 2019) ancestimatedemissiongkt CQ eq.)

1990 148 - 148 109
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

5.8.2.1 Uncertainties and time -series consistency

Uncertainty estimates are based on expert judgment (AD) and defaults/gtig. The uncertainty in the
activity data for estimation of emissions fraimea application equals 20%, the uncertainty in the emission
factor equals 50%. The combined uncertainty of emission estimationdreeapplication equals 53.85%.

5.8.3 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.

Consumption datavasprovided by the Ministry of Agriculture and discussed with relevant exp@&tis
amount ofurea applied to the soiwasconfirmed by otheentities (Institute of Agricultural Economics and
Information, Crop Research Institute).
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The review process identified the inconsistency in activity data in use by crosschecking NIR imput wit
FAOSTAT data. Teame 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

The hst TERT review find the abementioned inconsistency in activity data Urea from DAM
consumption was not included to the total Urea consumption. Data on consumption of Nitrogen in Urea
and DAM 390 (ammonium nitrate and urea solution with an averagegegmm content of 30% by weight)

was available in the Ministry of Agriculture. The same data are used in FAOSTAT reporting. The estimation
of the total Urea products consumption was possible as we know exactly the share of nitrogen in products
(Urea 46 %, BM 30 %)CQ emission are then estimated by Eq 11.13 (IPCC GL).

The result of the recalculation is provided in the Fig Revision of activity data caused increas€of
emissions in this category by 37 % for data from 2018 (125.92kéq. before ecalculation, 185.47 kt
CQ eq. after recalculation).

o
< 350
N
=< 300
(©
o

= 250

.
v 200

150

hi

-~ 100

50

0
1990 1995 2000 2005 2010 2015 2020

Submission 2020 «=@=Submission 2021

Fig.5-7 CQ emissions (kt) from Urea Application, comparison of Submission 2020 and Submission 2021

5.8.5 Source-specific planned improvements, including tra  cking of those identified in the
review process

The analysis of uncertainties is in progress.
5.8.6 Source-specific planned improvements, including tracking of 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) resulting fromusadlanduse change and forestry. The
inventory was originally based on application of the IPCC Good Practice Guidance for Land tidse Land
Change and Forestry (IPCC 2003, further also abbreviated as GPG for LULUCF) and the reporting format
adopted by he 9" Conference of the Parties (COP) to UNFCCC. The reporting guidelines were revised at
the 19" COP in 2013 by decision 24/CP.19. It demands that, starting in 2015, Parties included in Annex | to
the Convention should apply the 2006 IPCC GuidelineBldtional Greenhouse Gas Inventories (IPCC
2006) that are linked to the previously used methods outlined in Chapter 3 of GPG for LULUCF (IPCC 2003).
In addition, decision 24/CP.19 encourages the use of the 2013 Supplement to the 2006 IPCC Guidelines for
National Greenhouse Gas Inventories: Wetlands (IPCC 2014a) in preparing the annual inventories under
the Convention due in 2015 and beyond. The current LULUCF reporting is also guided by the 2013 Revised
Supplementary Methods and Good Practice Guidancer@rfsom the Kyoto Protocol (IPCC 2014b). This
material is used, together with IPCC (2006), to prepare the assessment and reporting of annual changes in
carbon stocks and associaté&l) emissions and removals from the Harvested Wood Products (HWP
contribution), which have been reported under LULUCF since the 2015 NIR submission.

Reporting of the LULUCF sector in the Czech Republic has gradually incorporated the specific requirements
on the inventory based on IPCC (2006, 2014a, 2014b). The current inveftioeyL ULUCF sector uses the
recommended reporting structure, including the estimated HWP contribution. In terms of land use
representation and landise change identification required for emission estimation for the LULUCF land
use categories, the Czedahventory employs a system of land use representation and-leselchange
identification at the level of the individual cadastral units. The Czech LULUCF inventory remains in the
process of continuous refinement and consolidation, but it represents a sgtittm for providing
information on GHG emissions and removals in the LULUCF sector, as well as for providing additional
information on the LULUCF activities required under the Kyoto protocol.

The current inventory includeSQ emissions and removals, dremissions of nol€Q gases CH, N0,
NO«and CO) from biomass burned in forestry and disturbances associated withidantbnversion. The
inventory incorporates all major LULUCF laisé categories, namely 4.A Forest Land, 4.B Cropland, 4.C
Grassland4.D Wetlands, 4.E Settlements and implicitly 4.F Other Land, 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 removalsegingiousegases are reported for all the
mandatory categories.

The current submission covers the whole reporting period from the base year of 1990 to 2019. The
currently reported estimates changed in comparison with the previously reported vileesuseof
several refinements in activity data and adopted emission factors affecting emission estimates for some
categories that resulted in recalculations for the entire reporting period. The current sectoral estimates of
greenhousegas emissions and removalee shown irFig.6-1. For 2019, the most recent reported year,

we report significant increase in emissions from the sector, which is due to the extreme dindgb&d
accelerating barbeetle outbreak calamity experienced in the Czech forestry in the recent years (since
2015). The data shown Kig.6-1 include emissions and remals for all land use categories and estimates

of the 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 currently reported estimates of emissions for the LULUCF sector. The values are negative, corresponding to net
removals of greerhouse gases, except for years 202819, when the balance turned positive due to developmt in forestry
sector, representing net emissions of gredmuse gases.

6.1.1 Estimated emissions and removals

Tab.6-1 provides a summary of the LULUCF GHG estimates for the base year of 1990 and the most recently
reported year, 2019. They are listed by the mdjt)LUCF categories and their sigbegories.

Tab.6-1 GHG estimags in Sector 4 (LULUCF) and its categories in 1990 (base year) and 2019

Sector/category Emissions 1990 Emissions 2019
[kt COQeq] [kt CQ eq]
4 Total LULUCF -6 961 13 565
4.A Forest Land -5 647 15 088
4.A.1 Forest Land remaining Forest Land -5 295 15650
4.A.2 Land converted to Forest Land -353 -563
4.B Cropland 215 103
4.B.1 Cropland remaining Cropland 91 54
4.B.2 Land converted to Cropland 124 49
4.C Grassland -110 -276
4.C.1 Grassland remaining Grassland 48 -79
4.C.2 Land converted tGrassland -158 -196
4.D Wetlands 22 22
4.D.1 Wetlands remaining Wetlands (0) (0)
4.D.2 Land converted to Wetlands 22 22
4.E Settlements 271 134
4.E.1 Settlements remaining Settlements (0) (0)
4.E.2 Land converted to Settlements 271 134
4.F OtherLand (0) (0)
4.G Harvested Wood Products -1713 -1 506

Note: Emissions of neBQ gases CH andN;O) are also included.

In 2019, the net GHG flux for the LULUCF sector, estimated as the sum of emissions and removals, equaled
13 565kt CQ eq. This represents a net source of GHG gases, for the second time reported for the LULUCF
sector in the country. In relation to the estimated emissions in other sectors in the country for the
inventory year 2019, these emissions generated from lthit UCEBector represents a contribution of

9.96% on the total GHG emissions in the country. Correspondingly, for the base year of 1990, the total
emissions and removals in the LULUCF sector equél®81 GgCQ eq. In relation to the emissions
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generated in althe other sectors, the inclusion of the LULUCF estimate reduces the total emissions by
3.0% for the base year of 1990. It is important to note that the emissions within the LULUCF sector exhibit
high interannual variability Fig.6-1) and the values shown iFab.6-1 should be interpreted with cardt

is important to keep in mind that the level of uncertainty in the category 4.A.1 is relalatively high due to
insufficiently reliable data for biomass and deadwdorhover, for which the Tier 3 approach (CBBFS3
model, Kull et al. 2016) remains to baifficiently calibrated and verified for the entire time series by the
inventory team and could not be included in this submission yet (see Section 6.4).

The aggregated ensions 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 in the correspiog CRF Tables.

Tab.6-2 Estimated emissions for the major landse categories and HWP contribution for the entire reporting period 1990 to
2019

4.A 4.B 4.C 4.D 4.E 4.F 4.G
Sector | Forestland| Cropland Grassland | Wetlands @ Settlements Other land HWP
[kt CQeq]

1990 -5 647 217 -110 22 271 (0) -1713 -6 961
1995 -7 876 225 -323 9 240 (0) -834 -8 557
2000 -7 567 206 -384 27 238 (0) -1278 -8 758
2005 -6 710 175 -366 22 236 (0) -1 446 -8089
2010 -5 782 180 -372 35 177 (0) -1 648 -7 410
2015 -6 874 156 -302 26 141 (0) -490 -7 343
2016 -5334 147 -246 26 171 0) -927 -6 164
2017 -2 979 133 -250 21 214 0) -1 017 -3 879
2018 5619 96 -265 20 122 0) -1 473 4119
2019 15 088 103 -276 22 134 (0) -1 506 13 565

Tab.6-3 Key categories of the LULUCF sector (2019)

atego A A A A2 % of tota G

4.A.1 Forest Land remaining Forest Land CQ LA, TA LA, TA yes yes 11.40

4.G Harvested wood products CQ LA, TA LA yes yes 1.10
4.A.2 Land converted to Forest Land CQ LA yes 0.41

KC: key category
1 including LULUCF

Of the main categories listed ifiab.6-2, three were identified as key categories according to the IPCC
2006 for 2019. One is 4.A.1 Forest Land remainingsEbend with a contribution of 140%, which is the
major LULUCF categodentified by both the level and trend assessmeral§.6-2). The emissions in this
category are mostly determined by changes in living biomass carbok atal bythe fact that changes in
dead organic matter components are considered to be zerobased on the equation 2.10 in the
V4_02_Ch_Generic of the IPCC 2006 (6&¢® more in Section 6.4.6). The second is 4.G Harvested wood
products, the third is 4.A.2and converted to Forest Lan@lab.6-3 lists key categories evaluated based on
the approach 1 (KC Al) and approach 2 (KC A2) specified in IPCC 20b6eS@iBE€C 2006).

6.1.2 Coverage of pools and methodological tiers

The current inventory submission of the LULUCF sector includes all the mandatory categories and carbon
pools, as well as emissions related to HWP. The specific information related to methodbtmgs and

pools included in the category estimates 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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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-uasgedfic category of
Harvested wood products (4.G). The largk categories are Forest Land, Cropland, Grassland, Wetlands,
Settlements and Other Land. Each of these categories is divided into lands remaining in the given category
during the inventory year, ahlands that are newly converted into the category from a different one.
Accordingly, IPCC 2006 Gl. (IPCC 2006) outline the appropriate methodologies for estimation-of green
house gas emissions.

Consistent representation of land areas and identificatiotanftuse changes constitute the key steps in

the inventory of the LULUCF sector in accordance with the IPCC 2006 GlI. (IPCC 2006). The adopted system
of land-use representation and landse change 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 Czede |putesentation and the
land-use change identification system use annuafigated 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 laagse definitions 3) identification of landse change 4) complementitigne

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), permitting accounting for all land
use transitions in the annual time stephe 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 2019, the requnckdde should be

available for the period starting from 1969. Information on land use was obtained from the Czech Office
F2N) { dzZNBS@éAy3d> al LIWAYy3a FYR /I RFAGNSE 6/ h{al vz HKA
OFRFAGNI t I yR TodAMNSLE fahwsra compiled htthg levél of the ithat cadastral

units (19922019 and individual districts (since 1969). There are ovedBcadastral units, the number

of which varies due to separation or division for various administrative reada the period from 1992

to 2019, the total number of cadastral units varied betweer023 and 1391.

To identify the administrative separation and division of cadastral units within a given year, two
approaches were employe@®efore2004, the cadasal units were crosschecked by comparing the areas

in subsequent years using a threshold of Hred€tare difference. Starting in 2004, the explicit change of
land use was quantified within and for each year directly by the data provider, i.e., COSMOeafuibst

of the inventory team. The latter approach does not require reconciliation of individual cadastral units
between the consecutive years, as it adopts the addressed land use change information available in the
national database of COSMC.

To obtaininformation on landuse and laneuse changes prior to 1993, a complementary 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 perio®0fyears for carbon stock change in soils. The
spatial coverage of cadastral and district units is also showigi6-2.

6.2.2 Linking land -use definitions

The analysis of land use and ladzh S OK I y3S A a &SR 2y GKS REGF FNE

ol
flryR OFGSI2NASaE&E o611 [ [/ 0Eredbg CAINE farid degubred Hy AA NS R |
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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 courtyardgnd other land). 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
categores and sukrategories 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 foohi Greenhouse Gas Inventories (IPCC 2006). The
country-specific definition content of the IPCC land use categories is summarizad.6i4 and it can also

be foundin the respective Chapters 6.4 to 6.9 devoted to each of the majordaedcategories.

cadastral units
districts

Fig. 6-2 Cadastral units (grey lines; n = 13 076 in 2019) and districts (black lines; n=79), the basis of the Czeclsdan
representation and land use change identification system

Tab.6-4 Linking the Czech national cadastral (COSMC) Jasel categories to the IPCC lande categories. COSMC codes in
parenthesis combine typef properties and its dominant use

IPCC landise category| CRF codin Czech national cadastral (COSMC) ID code and-leswdcategory

10. Forest land

- Land with forest stad and land, where forest stands wete removed to permit
Forest land 4.A regeneration, forest break and unpaved forest road, not wider than 4 m, and
where forest stands were temporarily removed due to a decision of state f
administration [Forestry Act 289/1995])

2. Arable land
- Land of arable soéccording to the Agriculcure Act

Cropland 4.B 3. Hop fields
- Land of hop field according to the Agriculcure Act

4. Vineyards
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- Land of vineyard according to the Agriculcure Act

5. Gardens
- Land for permanent and dominant production of vegetable, flowers and other
garden products or land with fruit trees and shrubs close to residential and indu
buildings

6. Fruit orchard
- Land of fruit orchard according to the Agriculcure Act

7. Permanent grassland

Grassland 4c - Land of permanent grassland according to the Agriculcure Act

11. Water area
- Land of watercourse and riverbeds, water reservoir, marsh, wetland or swam

(22). Other area waterlogged area
- Land ofOther area that is waterlogged (marsh, wetland or swamp)

Wetlands 4.D

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, stigmggort
infrastructure, manipulation areas, depot, landfill, photovoltaic power station an
others

(21). Other are& unfertile land
- Land not suited for production and other use

Settlements 4.E

Other land 4.F NO since 2018 NIR submission, earlier represented byO@®r 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-lesedchanges oan annual basis:

i) until 2003 by balancing the six major lamsk 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®aihin
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 changes eaittinindividual
cadastral unit, including theoretically possiblediiectional changes involving the same pair of land use
categories within one particular year. In practice, the actual effect of the more advanced, latter approach
is not significant undethe 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 land uggrasentation and land use change
identification system is demonstratedfig6-3® LYy G(KS SEFYLX S 2F (KS OF Rl &
it canbe observed that during 2011, two lanuse categories lost their land, while the other two increased
their area. However, as shown in the table, there were six specifiedaadhanges involved in these land

use changes, where Forest land and Grasslane ywartly 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 of Other land representing unfertile land with no specific typadfise,

which was considered constant until 2008id. 6-3). All identified lanelise transfers estimated at the
individual cadastral unit level are summarizeddach type of landise change on an annual basis to be
further used for estimation of the associated emissions.
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Year (date) ID CU (Name) Forestland Cropland  Grassland Wetlands Setttlements Other land Total
31-12-2010c c mcop 6 Yt O2 21992637 2627349 1186759 376350 1415821 NO 759891¢
31-12-201ic c mcop O YH O2 Z1979724 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 landizi SR OKIl y3S ARSYGATAOI GA2Yy T2 N atotahdifferendefoetiiekr5 O RI &
years for all landuse categories as well as the specific conversions between concrete land use categories as provided by COSMC.
The spatial unit is i Not occurring (NO) noted for Other land.

6.2.4 Complementing time -series

The abovedescribed calculation of langse changes at the level of individual cadastral units was
performed for 1993 to 2019, because the data on that spatial resolution has been available only since
1992. For the years preceding 1993, i.e., for fasd chage 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 districts. Due to the IPCC default time period 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 charifjeati@misystem 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 mventory’. Based on internal analysis and the recommendations of COSMC, the current
inventory retains exclusively use of the original data on land use without any further corrections and
provides explicit information on land use for the basic IPCC landategories. The inventory team is
working in collaboration with COSMC on further consolidation of the system to provide the specific
information required for KP LULUCF activities.

6.3 Land- use definitions and the classification systems used and their
corres pondence to the land use, land -use change and forestry categories

The IPCC land use categories were linked to the Czech cadastral classification system, namely that of
G! 3INBILGS FNBFa 2F OFRFAGNIE fFyR O¢radByaCORMCS a ¢ 0
as described in detail in Section 6.2 above. The specific attribution and linking of cadastral land use

2 Thework d theCzech Office for Surveying, Mapping and Cadastre (COSM®y.cuzk.czs based owligitalisation ofcadastral
land use information in the Czech Republic. This major reconcitiafitand-use information is iprogress 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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categories to IPCC land use categories is summarizédhiré-4 and provided in the source category
description text under the corresponding Sections 6.4 to 6.9 below.

6.3.1 Land-use changez overall trends and annual matrices

The overall trends in the areastbie major landuse categories in the Czech Republic for the 1970 to 2019
period are shown ifrig.6-4. A largest quantitative change is associated whih Cropland and Grassland
land-use categories.
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Fig.6-4 Trends in areas of the six major landse categories in the Czech Republic between 1970 and 2019 (based on information
from the Czech Office for Surveying, Mapping and Cadas#dj Other land is included within 4.E Settlements
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Tab.6-5 Landuse matrices describing annual initial and final areas of particular larsg categories and the identified annual
land-use conversions among these categories, shown for 1990 and 2019

000 a a
Catgory Forest land | Cropland Grassland | Wetlands | Settlements| Other land a
.—, | ForestLand 2628.6 0.5 0.4 0.0 0.0 0.0 2 629.5
g}: Cropland 0.0 34545 0.4 0.0 0.1 0.0 3455.0
9 | Grassland 0.1 8.8 823.6 0.0 0.0 0.0 832.5
T—; Wetlands 0.0 0.4 0.4 155.9 0.8 0.0 157.5
-,_% 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 0.0
ICEIGE] 2629.0 3467.9 828.5 156.1 .0
019 al (2018 Area
Category | Forestland| Cropland Grassland | Wetlands | Settlements| Other land a
__ | Forest Land 2672.9 0.6 0.4 0.0 1.7 0.0 2 675.7
S | Cropland 0.0 3182.3 1.3 0.0 0.9 0.0 3184.6
8, Grassland 0.1 6.8 1008.8 0.1 1.9 0.0 1017.6
[ Wetlands 0.0 0.2 0.1 166.3 0.1 0.0 166.8
iL | Settlements 0.2 2.8 0.5 0.1 838.7 0.0 842.4
Other Land 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10111 166.6 | 843.4

2673.4 31926 |

Arealkha] |

An insight into the net trends shown Kig.6-4 is provided by the analysis of gross larsk changes as
described in Section 6.Zab.6-5 shows a prodct of that analysis (for the base year 1990 and the latest
reporting year 2019), namely the areas of lamge change among the major lande categories in the

form of landuse change matrices for the individual years. This is available for all yedues wpiorting

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)

Forest land
[%, share of cadastral area]
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B 35-60
Bl 60-100

districts

Fig.6-5 Forest land in the Czech Repubtjdistribution calculated as a spatiahare of the category within individual cadastral
units (as of 2019)

6.4.1 Source category description

The Czech Republic is a country with a long forestry tradition. Practically all the forests can be considered
to be temperatezone managed forests under the@C definition 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 land (ID 11) category of the Czech
cadastral system administered by COSMC. With respect to the definition thresholds of the Marrakesh
Accords, forest is defined as land with woody vegetation and with tree crown cover of at least 30%, over
an area exceeding 0.05 ha containing trees ableeh a minimum height of 2 m at maturityAs this
definition of forest excludes the areas of actually (temporarily) unstocked cadastral forest land, such as
forest roads, forest nurseries and land under power transmission lines, these are discouritednission
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 Forestryet®289/1996). These areas and the related activity data on forests on (see
more below) are collected as botteop process based on the mandatorily elaborated forest management
plans (FMP). FMP and/or forest management outlines (for forest properties &%@den) serve for overall
assessment of forest state, which is requested under the Czech Forestry Act (289/1996).

In 2019 (1990), the area of Forest Land equalé&¥@ (2629) th. ha, whereas the stocked forest area
(timberland) corresponded to 2614 §83) thousand ha, representing 97.7 (98.2)% of the cadastral forest

3 These parameters, together with the minimum width of 20 m for linear forest formations, were giverQnetie Initial Report
under the Kyoto Protocol
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land in the Czech Republic. Hence, the temporaritstocked area, not accounted in forest biomass
emission estimates, represents 2.3 (1.8)% of the forest land according to the Czech cadastral data as of
2019 (1990).

Forests (cadastral forest land) currently occupy 34.1% of the area of the country (badéAF, 2020).

The tree species composition is dominated by conifers, which represent 71,0% of the timberland area. The
four most important tree species in this country are spruce, pine, beech and oak, which account for 49.5,
16.1, 8.8 and 7.4% of thertberland area, respectively (MAF, 2019). Broadleaved tree species have been
favored in afforestation since 1990. The proportion of broadleaved tree species increased from 21% in
1990 to 27,7% in 2019. The total growing stock (merchantable wood volunwegsid in the country has
increased during the reported period from 564 mil. m3 in 1990 to 705 mil. m3 (under bark) in 2019 (MAF,
2019).

Several sources of information on forests are available in the Czech Republic. The,wffitgasource

of activity data on forestdn the country, which aralsoused for this emission inventoris the forest

taxation data in Forest Management Plans (further denoted as FMP). These data are administered centrally
08 (KS C2NXBaid al yl 3SYSy,teprésghiing dtilliadzdff@ial oGreelofiinformatidd y R é &
on forest resources in the country. With a forest management plan cycle of 10 years, the annual update of

the FMP database is related to 1/10 of the total forest area scattered throughout the courtigy.
information in FMP represents an ongoing national stanske type of forest inventory. The auxiliary

source of information corresponds to data from the statistical (sample based, tree level) National Forest
Inventory (NFI). The first NFI cycle (NFlak werformed during 2002004 by FMI and its aggregated

results were released three years later (FMI, 2007). The second NFI cycle (NFI2) ran during the years 2011
G2 wnmpd® LGa NBadzZ §a KIFI@S 6SSy 3INI Rdzl f €t Eheotddrf SI &S|
auxiliary statistical information on forests at a country level is provided by the Czech landscape inventory

6/ 1 SOKE¢SNNIT 666P0OT SOKGSNNI oOT 0d LG NXzy +Fa& | LINE:
SP/2d1/93/07) complementing ifgst cycle (CZT1) in 2008/2009. The second CzechTerra cycle (CZT2) was
O2yRdAzOUSR AY HAMONKHAMP Fa&a LINIG 2F (GKS LINR2BZPDG T dzy
These results were published by the end of 2015 (Cerny et al. 2015, Cieheikla(15). Some of these

data have already been implemented in this emission inventory report. However, the emission inventory

is still primarily based on the FMP data, which represent the main continuous data source used for the
international reportingon forests in the Czech Republic since 1990 to date. However, wherever feasible,
information from the abovementioned sampléased inventory programs has also been used, specifically

for other carbon pools, such as standing and ground deadwood and litter.

3.0

1.0

Area [Mha]

0.0
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Beech mOak ©1Pine mSpruce COClearcut = Not forested
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Fig.6-6 Activity data ¢ area for the four major groups of species and cleart area during 1990 to 2019 (total area of Forest
land shown)
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Fig.6-7 Activity datag mean growing stock volume against stand age for the four major groups of species during 1990 to 2019;
each line corresponds to an individual inventory year. The symbols identify only the situation in 1990 and 2019

The FMP data were aggregd in line with the countryspecific approaches at the level of the four major
tree species {beech: all broadleaved species except oaksaki: all oak species,-pines, iv-spruce: all
conifers except pings and ageclasses (1§ear intervals). Forthese categories, growing stock
(merchantable volume, defined as tree stem and branch volume under bark with a minimum diameter
threshold of 7 cm), the corresponding areas and other auxiliary information were available for each
inventory year. It can be @erved that the area of broadleaved species has steadily increased during the
reporting period, mainly at the expense of spru€éy(6-6). Fig.6-7 shows the average growing stock for

all tree species groups. According to the official data based on FMP (MAF 2020), it has increased steadily
for all tree species groups since 1990 in this coun#y.the same time, the most actual independent
estimation on growing stock based on NFI sarfj@ilsed monitoring suggests a significant reduction of
growing stock of coniferous trees related to the acceleratingdbdecline (Adolt et al., 2020a, 2020b).

In addition to the four major categories by predominant tree species, -cebareas are also distinguished
(Fig.6-6), forming another, specific sutategory of Forest Land. A cleaut area is defined as a temporarily
unstocked area following final or salvage harvest of forest stands. It ceases to exist once it is reforested,
which must occur within two years earding to the Czech Forestry Act. There is no detectable carbon
stock change for this category, and it is introduced solely for the purpose of consolidated, transparent and
consistent reporting of forest land. In 2019, cleart areas represented 1.3% wiberland area within

Forest Land according to FMP data and the published official national information based on these data
(MAF 2020). Note, however, thatcontrasts sharply with actual cle&lled areas as detected by remote
sensinglttps://www.kurovcovamapa.cy/for the most recent period (2020). Although this is an example

of inadequate representation oflearfelled areas during thecurrent calamity outbreak, it does not
explicitly impact the reportetharvest volumes, which are obtained independently as described below.
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The annual harvest volume constitutes the other key information related to forestry. This value is available
from the Czech Statistical Office (CzSO). CzSO collects this informatidndmaabout 600 country
respondents (relevant forest companies and forest owners) and includes commercial harvest and fuel
wood, with compensation for the forest areas not covered by the respondents. According to this
information, the total drain of merchaable wood from forests increased from 13vl. m®in 1990 to

32.6 mil. m? (under bark) in 209. This is the highest ever harvest volume recorded in the couottgwing

the previous year with 25.iil. m* harvested in the previous year (all data referunderbark volumes,

MAF 2019). Note, however, tha6% of the harvest volume attained in 20is due to the mandatory
sanitary fellings in reaction to the accelerating unprecedented ‘bastle outbreak (see below). This
calamity is expected to drive the harvest volumes aimilar level for 200.

The Czech emission inventory also includes thedst loss, which represents the additional removal of
wood and forest residues associated with planned harvest and natural disturbance events. Thasadditi
harvest drain estimate is officially reported by the Czech Statistical Office (CzSO), whiolk beedable

since 2009 and included since year 2011. It complements the previously employed harvest loss estimates
increasing the basic (wood industry) reported harvest by an extra 5 and 15% of the final and salvage logging
volumes, respectively (see Siext 6.4.2 below). The additional removals of solid wood and forest residues
enter the estimation using partitioning of 50 % between the two woody components in this inventory
submission, which represents a conservative estinaftextra harvest Salvage lgging operations are
predominantly related to stands affected by windstorms, snow and-basktle calamities in this country.

On this basis, the Czech emission inventory includes an explicit estimate of disturbance, which includes
the categories of naturatlisasters, pollution, insects and other effects (CzSO, J. Kahuda, personal
communication 2013). The actual share of salvage logging is annually reported by CzSO and elsewhere
(MAF 2@0). In 2019, the applicable volume of total annual harvest drain (iaclest loss) reached 33.8

mill. m®, up from the earlier maximum estimated for 2D(Tab.6-6). The total harvest applicable for the
emission inventory for the entireeporting period since 1990 to 2019 is showirig.6-8. The information

on reported harvest, share of salvage logging, quantity of harvest by disturbance type dichlzipp
additional harvest is also provided rab.6-6. Tab.6-8 also shows total harvest drain disintegrated by
species groups for 1990 and 2019.
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Fig.6-8 The applicable total annual harvest for coniferous (Conif.) and broadleaved (Broadl.) tree species, which inchities b
the reported quantities of merchantable wood for the two categories (Conif. merch, Broadl. merch.) and the
estimated/reported additional harvest drain (Conif. extra, Broadl. extra) for the entire reporting period of 1990 to 2019
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Tab.6-6 The reported harvest, total share of salvage logging in the reported harvest, quantity of salvage logging by disturbance
type (source data CzSO) and total applicable additional harvest loss (source information IFER, CzSO)

Variable Year ‘
2000 | 2005 2010 | 2015 2016
Reported base harvest Mm-3 13.3 14.4 155 16.7 16.2 17.6 194 | 257 32.6
Share of salvage logging Zo of reported 74 23 29 39 50 53 61 90 95
arvest

- abiotic/natural Mm-3 NA 2.39 2.30 4.07 4.39 2.64 4.35 8.38 5.88
- pollutants Mm-3 NA 0.08| 0.04| 0.03| 0.03| 0.03] 0.02| 0.02f 0.02
- insect outbreaks Mm-3 NA 0.32 0.98 1.79 2.31 4.42 5.85| 13.06| 22.78
- other Mm-3 NA 0.50 1.22 0.57 1.43 2.31 1.52 1.56 2.27
Additional loss (IFER, CzS| Mm-3 0.82 0.53 0.61 0.74 1.00 0.95 1.05 1.10 1.25
Total harvest removals Mm-3 14.2 15.0 16.1 17.5 17.2 18.6 20.4 26.8 33.8

As apparent fronTab.6-6, the most notable disturbance type requiring salvage logging is the accelerating
insect outbreak in the country in 2019, specifically considering the evident trend in these data. Also
important is damage by abiotic factors, such as wind, snow and other climatic phenomena. On the
contrary, a damage attributable to pollutants became less apparent in the two recent decades and
compared to late 1980s and early 1990s, when the region suffered figmifisant air pollution impacts.

The residual of that period can be traced in soils, which remain regionally acidified and apparently
degraded in terms of nutrients (Hruska and Cienciala 2003). In this context, it is also important to note,
that causal daribution of factors responsible to declining tree health is complex and the forest
management evidence, which is the basis of the information showhalm 6-6, does no discern the
underlying factors such as sensitivity to drought or unfavorable soil chemistry, but reports on the final
visible phenomena of affected trees (Cienciala et al., 2017). It is generally agreed that the recent insect
outbreak calamity was indude by exceptional drought conditions combined with aboaerage
temperature (MAF 2019), which has been experienced in the country specifically since 2015 (including). In
this context it is important to understand that the inventory team is not in positierconduct any
independent verification of the national information on disturbance type and additional harVabtg-6).

Hence, the information provided centrally by S0, remains the official national source of information on
harvest levels in the countrysedconsistently for the entire reporting period.

6.4.2 Methodological issues

Category 4.A Forest Land includes emissions and sir® afssociated with forests and nedQ gases
generated by burning in forests. This category is composed of 4.A.1 Forest Land remaining Forest Land,
and 4.A.2 Land converted to Forest Land. The following text describes the major methodological aspects
relatedto emission inventories for both forest swdategories.

The methods of area identification described in Section 6.1.2 distinguish the areas of forest with-no land
use change over the 20 years prior the reporting year. These lands are included in sulycétadoForest

Land remaining Forest Land. The other part represents subcategory 4.A.2 Land converted to Forest Land,
AdSods (GKS F2NBad FNBIFa aAy G Nlugecatepdridgsyoeer tiieR0 yéarsg S NB
prior to the reporting yearThe areas of forest subcategories, i.e., 4.A.1 and 4.A.2 accumulated over a 20
year rolling period can be found in the corresponding CRF Tables. The annual matrices of identiied land
use and landise changes are givenTiab.6-5 above.

6.4.2.1 Forest Land remaining Forest Land

Carbon stock change in category 4.A.1 Forest Land remaining Forest Land is given by the sum of changes
in living biomass, dead organic matter and soils. The carbon stock change in living biomass was estimated
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using the default methotlaccording tceq. 2.70f the IPCC 2006 GI. (IPCC 2006). This method is based on
separate estimation of increments and removals, and their difference.

The reported growing stock of merchantable volume from the database of FMP formed the basis for
assessment of the carbon incremte(Egs. 2.9 and 2.10 of IPCC 2006 GI. (IPCC 2006)). The key input to
calculate the carbon increnmeis the volume increment,j data. In the Czech Republic, these values have
been calculated at FMI (FMP database administrator; see also Acknowledgmdnig@orted to the
national and international statistics. The calculation is performed at the level of the individual stands and
species using the available growth and yield data and models. The increment data were partly revised in
the earlier NIR (2008pt dzy A ¥F& (62 RATFTFSNBY(G o0l asS AyFeNdl GAZ2Y
1996) for increment estimates and to employ only the latest source across the entire reporting period.
This procedure was implemented to comply with the reporting requiremehtonsistent time series. No
change, apart from entering the actual increment for the latest reported year, has been made to the
increment in the inventory submissions thereaft&id.6-9).
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Fig.6-9 Current annual increment (Incremeninill. m3 under bark) by the individual tree species groups as used in the reporting
period 1990 to 2019 (source dateMl)

The merchantable volume increment,)(is converted to the biomass incremenGr{w), biomass
conversion and expansion factors applicable for incremB@Ejf usingegs. 2.9 and 2.10 (AFOLU, 2006)
as follows:

Yoo B 6 O 0P (1)
where A and Ckrepresent the actual stand area (ha) and carbon fraction of dry matter (t C per t dry
matter), respectively, for each major tree species tyflmeech, oak, pine, spruce), white , is calculated
for eachj as follows:

O O 6600p Y (2)

4 Alternative approaches of the steckange method (Eq. &.IPCC 2@®) were alscearlieranalyzed (Cienciala et al. 2006a) for
this category. However, for several reasons the default method was finallyestinpd is discussed in the cited study.
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where Ris a root/shoot ratio to include the beloground component. The total biomass increment is
multiplied by the carbon fraction and the applicable forest land afedn.6-7 lists the factors used in the
calculation of the biomass carbon stock increment.

Tab.6-7 Input data and factors used in carbon stock increment calculation (1990 and 2019 shown) for beech, oak, pine and
spruce species groups, respectively

Variable or conversion facto Unit \ Year 1990 Year 2019

Species group Beech, Oak, Pine, Spruce BeechOak, Pine, Spruce
Area of forest land remaining kha 381; 156; 466: 1539 534; 193; 423; 1440
forest land @)

Biomass conv. & exp. factor, Mg.m? 0.741; 0.862; 0.524; 0.595 0.737; 0.850; 0.526; 0.598
incr. BCEF

g’;bo” fraction in biomass tCltbiomass  0.488: 0.488; 0.508; 0.508 0.488; 0.488; 0.508; 0.508
Root/shoot ratio ®) - 0.234; 0.235; 0.291; 0.209 0.232; 0.231; 0.229; 0.205
Volume increment ) m3.hat 6.55; 5.96; 5.84; 7.89 7.33; 6.05; 7.27; 10.00

InTab.6-7, Arepresents only the areas ofAl.1 Forest Land remaining Forest Lamtlated annually. The

applied biomass conversion and expansion factors applicable for the increBieBf{and growingtock

volumes BCEF) arebased on national allometric studies (Cienciala et al., 2006a, 2006b, 2008a) or biomass
compilations that include data from the Czech Republic (Wirth et al., 2004, Wutzler et al., 2008). Since the
biomass conversion and expansi@ctors are agalependent (Lehtonen et al., 2004, 2007), they respect

the actual ageclass distribution of the dominant tree species. Hence, the speaied agedependent
BCEFvalues shown inTab. 6-7 represent annually updated weighted means considering the actual
volumes of the individual age classes for each of the major tree species. In addition to the allometric
equations noted above, the source dendrometricalteral used for derivation of the countigpecific

BCERJI f dzS&a O2yaAraiSR Ay GKS RFEGF FTNRY (GKS /1 SOK¢SN
tree level data together with the information on age were used to assess the mBdi&fvalues for eah

age class and maijor tree species. The adopted carbon frac®nn(woody biomass currently used for
broadleaved and coniferous tree speci@alf.6-7) representtemperate forest categories as reported by
Thomas and Martin (2012). This is in accordance with the values suggested by IPCC (2006), although based
on a more extensive literature survey. The ratio of befgneund biomass to aboveground biomaBywWas

estimated for individual species groups and corresponding actual growing stock volumes based on the
recommended values for forests in temperatene in Table 4.4 of IPCC (2006). The applicable
corresponding values & are listed for 1990 and 2019 ifidb.6-7). Rcorresponds well to the available

NEf SOl yi SELSNAYSY(l { e2006% W&l ant@tite ydente appdrenafom D NB &
the parameterized allomtric equations for the major tree species in Central Europe (Wirth et al., 2004,
Wutzler et al., 2008).is the annually updated volume increment estimated per hectare and species group

as described above.

The estimation of carbon losk; €q. 3) inthe category 4.A.1 Forest Land remaining Forest Land basically
follows Egs. 2.11, 2.12 and 2.13 (AFOLU, 2006). It uses the annual amount of total harvest removals
reported by CzSO for individual tree species in the country as well as the associated loasyasghich is
explicitly nationally reported by CzSO since 2009. Therefore, the total harvest idyaiovers thinning

and final cut, the amount of fuel wood, which is reported as an assortment under the conditions of Czech
Forestry, as well as the assated harvest loss that is also linked to amount of salvage logging
(disturbances). To include the biomass loss associated haitiiest a fraction By was added to the
reported harvest volumgit was calculated frorthe annual harvest data and the share of salvage logging,
assuming 5% loss undtre planned forest harvest operations and 15% for accidental/salvage harvest
Hence, the harvest volume entering the actual emission calculatiomgq. 3 below) includes corréon

by the abovedescribed fractionfFy. This estimate was used to account for harvest loss associated with
the reported harvest of merchantable wood volume and share of salvage logging until 2010. Since 2011,
however, the newly introduced harvest losstimate available from CzSO is used exclusively. The
additional removals of solid wood and forest residues enter the estimation using partitioning of 50 %
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between the two woody componentsince this NIR submissiofhisrepresents a conservative estimate
of additional harvest los§he calculation of the total carbon draip [oss of carbon) associated with wood
removals followdEq. 2.12 (AFOLU 2006) as

0 O 6600p Y 0O (3)

where BCEFrepresents the biomass expansiondaconversion factor applicable to harvested volumes,
derived from national studies or regional compilations that include the data from the Czech Republic as
noted and mentioned above. The application BEEFconsiders the share of the planned harvested
volume and the actual salvage logging that was not planned. In the case of planned harvest volumes, the
agedependentBCEfvalues also consider the mean felling age, which is taken from the national reports
of the Ministry of Agriculture. For salvage loggiBCEFrepresents the volumeveighted mean of all age
classes for the individual dominant tree species, as the actual stand age of those harvested volumes is
unknown. The other factor<C, Rare identical to those described undEab.6-7. The specific values of

the input variables and conversion factors used to calculatee listed inTab.6-8.

Tab.6-8 Specific input data and factors used in calculation of the carbon loss due to harvest (1990 and 2019 shown) for beech,
oak, pine and spuce species groups, respectively

Unit Year 1990 Year 2019
Species group Beech, Oak, Pine, Spruce Beech, Oak, Pine, Spruce
Harvest drain volumeH) Mm3 0.90; 0.33;1.42; 11.51 1.05; 0.27; 1.34; 31.18
Biomass expansiofactor (BCEF) Mg.m?3 0.782; 0.864; 0.524; 0.587 0.735; 0.848; 0.526; 0.596

The impact of disturbances (Eq. 2.14, AFOLU, 2006) is included in full within the total harvest drain volume
(H). This reflects the countrgpecific circumstances witsarlier spatially inexplicit (i.e., unknown specific
area) expression of forest disturbances with spige occurrence of affected trees and groups of trees.
This pattern has dramatically changed only in the recent years and a spatial representation-lod didek
associated forest decline becomes available. Howevistudbances in the country are mandatorily
registered in terms of salvaged wood volumes. Therefore also, the available data on salvage logging from
CzSO (and MAF 2019) are traceablierms ofdistutbance origin by categories including natural disaster,

air pollution, insect and otherT@b.6-6 above). This information ialso obligatorily registeredby the
forestry practice, which must always prioritize salvage logging on account of the planned harvest.
Consequently, any salvageliiey) is allocated to theotal amount of wood removals, and it is thereby
accounted for in the reported harvest volumes within EQN8.specificdistinction is made in terms of
disturbance impact on carbon pools in sense of, e.g., Tablef2aPCC (20083s disturbance is treated as

an integral part (though quantifiable by volume share) of harvest loss in the conditions of the dominantly
managed forests in the countryfdb.6-6 and Fig.6-8). Note also that this treatment has no accounting
effect on dead organic matter pool, as all tree biomass simed to be instantaneously oxidized. This
estimation approach is overly conservative, specifically for the changing forest management conditions of
the accelerated harvest rates during the recent years and must be complemented by adequate deadwood
and bebwground allocation pattern. The inventory team works on a detailed biomass and deadwood
allocation pattern linked to harvestisturbance types and intensity based on Tier 3 modelling approach

to be incorporated in théuture submission (see Ch. 6.4.6).

Snce 2019 NIR inventory submission, stem mortality estirpatéhe country level (Adolt et al. 2016kve

integrated in the emission estimates. Stem mortality represents additional loss of biomass carbon, not
included in the harvest estimates. It was asse&d based on the two NFI cycles (NFI1 and NFI2), resulting

in meanvolume mortality per hectare. This inventory used the published aggregated mortality values of
0.16 and 0.34 ritha/year for broadleaved and coniferous tree species, respectivefyugrder bark as
standard for all wood volume units used in the country). These stem mortality estimates were converted

to biomass carbon using Eqg. 2 (Eq. 2. 10 of IPCC 2006 Gl.) and the set of applicable factors as listed for the
individual species groupa Tab.6-7. The resulting quantity due to mortality was treated as additional
carbon loss in the gailoss method used in this inventory for biomass carbon stock chesiaation.
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The assessment of the net carbon stock changeatorganic matterspecifically deadwoagdor category

4.A.1 wasslightly revised inthis inventory submission following the Ti€ stockdifference method
according to Eq. 2.8 of IPCC (2006} required activity data for deadwood componer{tying wood and
standing dead treesyere taken from the twesamplebasedinventory programs available in the country

as described in Section 6.4.1 above NFI campaign® Y dz6 S NI g ), &nit #hé Andseapem ¢
inventory CzechTerra (Cerny et al. 2015, Cienciala et al. 2015, 2&Hhpaign 2008/2009 (CZT1).
Specifically for deadwood, data included carbon stock in standing dead trees as well as ground dead trees
and their fragments with mean diameter at least 7 cm. The data are expressed in mean standing
deadwood volume and volume of lying deadwood. In CzechTerra, these data were also classified in four
categories according to degree of decomposition. These categories are defined as follows: |y lsatiital
wood; ii) peripheral layers soft, central hard; iii) peripheral layers hard, central soft; iv) totally rotten wood.
Based on that, the amount of carbon held in lying deadwood was estimated as the product of the wood
volume, density weighted by maagrowing stock volume of major tree species (0.433%(/meduction
coefficients of 0.8, 0.5, 0.5, 0.2 (Cerny et al., 2002; Carmona et al., 2002) applicable to thdeduriled
decomposition categories, respectively, and the carbon fraction in the @&ad C/t biomass). Since NFI

data were expressed in volume units, they were converted to biomass (carbon) weight units using the
observed CZT1 volume/biomass ratios. To construct the data series for entire reporting period, we used
data of NFI1 to reprent year 2003, and NFI2 to represent year 2015. Using the estimated trend based on
these empirical observations, data for the years between these data points were linearly interpamtated
extrapolated accordingly beyond that period.

As for litter compoent, only data of CzechTerra campaign 2008/2009 (CZT1) are available, providing
reference mean carbon stock held in litter (11.C/a; Cienciala et al. 2015). These data are not yet
adequate for proving carbon stock change estimates in litter for cajedak.1, which resoed to using

Tier 1 assumption of no change (IPCC 2006) for this category.

The assessment of net carbon stock change in soils for category 4.A.1 followed the Tier 1 (default)
assumption of carbon stock changes considered to equal Zéen §, IPCC 2006). This concerns both
mineral and organic soils. The organic soils occur only in the areas sptheesub-category on 4.A.1
Forest Land remaining Forest Land. They represent protected peat areas in mountainous regions
dominated by sprue stands, with no specific management practices. No such areas occur under the other
sub-categories with the predominant species of beech, oak and pine.

With respect to significance of soil carbon pdble substantiation of the default (Tier 1) assumptir
mineral soil carbon stock on forest lamés groundedy the fact that this pool h&enot been reported as

a key category foany country in the CentraEuropean or temperate regioiarlier the modeling study
Cienciala et al. (2008) analyzed andccdssed this issue within country and provides a substantiation for
omitting this pool from Kyoto Protocol reporting (see Section 11.3). The adoption of higher tier estimation
methods(modelling) is required to provide these estimates, but the verification tatéorest soil carbon
stock changes under category 4.Admain unavailable untihe NFI program in the country (FMI 2019)
conducts the repeated quantitative forest soil suyv@his can be expected by na@20s.

Emissions in category A1 Forest Land remaining Forest Landude, in addition toCQ, also other
greenhouse gase€t, CON,OandNQy) resulting from burning. This encompasses both prescribed fires
associated wh burning of biomass residues associated with harvest, and also emissions due to wildfires.
The emissions from prescribed burning of biomass residues were estimated accorigg2@7 of IPCC
(2006) and the emission and combustion factors in Tablead 2.6, respectively (IPCC 2006). The
equation 2.27 reads as

0 0 0 6 O pm (4)
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where0d is amount of greenhouse gas emissions from fire in tons of gas consi@edi{O), A is area
burnt (ha),0 mass of fuel available for combustion (t/h&), combustion factor{) and"O emission
factor (g/kg).

Under the conditions in this country, part of the biomass residues is occasionally burned in connection
with the final cut. Hence, this practice (prescribed burning) is limited to category 4.A.1 and does not occur
in 4.A.2 Land converted to Forest landefiéhis no official estimate of the biomass fraction burned in
forests in the country. The expert judgment employed in this inventory considers that 5% of the biomass
residues including bark is burned. This is less than assumed for the inventory yea21mfB0%) and

2015 (15%)), respectively, which corresponds with the trend in current forest management practices in the
country. The biomass fraction burned was quantified on the basis of the annually reported amount of final
felling volume of broadleaveaid coniferous specieBCEfRandCFRas applied to harvest removals (above).

The amount of biomass burned (dry matter) was estimate@#&skt in 1990 and320 kt in 2019. These
values, as well as the applicable factors used in Eq. 4 to estimate emissiorfge are listed inrab.6-9.

Tab.6-9 Specific input data and factors used in to estimate emissiondNgD and CH, from prescribed burning in forests (1990
and 2019 shown) according to Eq. (4)

| Variable or conversion factor | Unit Year 1990 Year 2019
Amount of biomass burntAxMg) kt 676 320
Combustion factor G) - 0.62 0.62
Emission factor @) for CH g.kg! dry matter burnt 4.7 4.7
Emission factor Ger) for N;O g.kg! dry matter burnt 0.26 0.26

Note thatTab.6-9 does not show the factor associated with a releas€@¥in prescribed burning (only

CH and N;O are listed). This is to prevent double counting, as that part of emissions is already included
within the harvest loss (Eq. 3). Finallb.6-9 also does not list the factors used to estimate gases of CO
and NOx, which are complementarily also estimated uBiqg4 together with emission factof) ) equal

to 107 and 3.00, respectively.

The emissions of greenhouse gases due to wildfires were estimated on the basis of known areas burned
annually by forest fires and the average biomass stock in forests acgaaliqg. 2.14 (IPCC 2006). The
associated amounts of ne@Q gases CH, CON.O and NGOy were estimated according t6qg.2.27 (IPCC
2006), which is listed above as Eq. 4. The combustion factpuéed was 0.45 (Table 2.6, IPCC 2006),
whereas emissioriactors for individual gasess as well as carbon fraction were identical as those for
prescribed burning listed above. The amount of biomass (dry matter) burned in wildfires was estimated as
10.2 kt in 1990 and®7 kt in 2019. The most extreme year of threporting period was 1997, when about

228 kt of biomass was burned due to wildfires on an area of almost 3.5 th. ha. In 1990 &)dH201
reported forest areas under wildfire were 168 aB#0 ha, respectively. During the reporting period since
1990, thee has been no single year without reported wildfire. The mean annual forest area affected by
forest wildfires reached 5®ha during the 1990 to 2®@lperiod. The full time series of forest wildfires in
terms of areal extent and number of fires per yeartiewsn inFig.6-10. The associated emissions of Ron

CQ gases can be found in the corresponding CRF Tables.
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Fig.6-10 Wildfires on forest land since 199Qannual area (left; bars) and number of fires per year (right; filled symbol)

There are no dired,O emissions from N fertilization on Forest Land, as there is no practice of nitrogen
fertilization of forest stands in the Czech Republic. Similarly:G@remissions related to drainage of wet
forest soils are not reported, as this activity no longer osdén practice.

6.4.2.2 Land converted to Forest Land

The methods employed to estimate emissions in the 4.A.2 Land converted to Forest Land category are
similar to those for the category of Forest Land remaining Forest Land, but they differ in some assumptions,
which follow the recommendations of AFOLU (IPCC 2006).

For estimation of the net carbon stock change in living biomass on Land converted to Forest Land according
to IPCC 2006 Gl. (IPCC 2006), the carbon increment is proportional to the extent of affarestednd

the growth of biomass. The revised methodology of kaisé change identification (Section 6.2) provides
areas of all conversion types updated annually. Land areas are considered to be under conversion for a
period of 20 years, according to the fdalt assumption of IPCC (2006). Under the conditions in this
country, all newly afforested lands are considered as intensively managed lands under the prescribed
forest management rules as specified by the Czech Forestry Act.

Until 2006, the increment apicable to age classes | and Il (stand age up to 20 years) was estimated from

the actual wood volumes and areas that were available per major species groups. Using the available
activity stand level data categorized by species and age classes and theahgtmwth and yield model
{L[£L{La 62SNYyeéesz Hnnpvz GKS g22R AYyONBYSyid sla R
class one (A0 years), the increment was simply calculated from the reported areas and volumes,
assuming a mean age of fiveays. The increment of age class two (11 to 20 years) was estimated from
linear interpolation between the increment of age classes | and Ill. For 2007 and the following years, the
increment is derived for individual tree species using the ratio of incrésiien individual tree species to

the total stand increment estimated for the 2000 to 2006 period.

Since the specific species composition of the newly converted land is unknown, the increment estimated
for the major tree species was averaged using thegiveof actual areas for the individual tree species
known from the unchanged (remaining) forest land. Expressed in terms of aboveground biomass, the
estimated aggregated mean increment for 20d&as 3.2 t/ha, a value matching well those given for
temperateforest systems given as defaults in Table 4.12 of IPCC(2006). The estimation of increments in
terms of aboveground biomass is facilitated by the-agel specieslependentBCEfvalues as described
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in Section 6.2.1 above. The estimated spesigscific viues ofBCERpplicable for young trees to 20 years

of age were 0.995, 1.247, 0.654 and 0.925 for beech, oak, pine and spruce, respectively. The volume
weighted mearBCERvas 0.9 for 2019. The share of belowground biomass (rati®) is estimated based

on speciesand volumespecific values provided in Table 4.4 (IPCC 2006). By @ factorRapplicable

for 4.A.2 Land converted to Forest Land was 0.216.

The carbon loss associated with biomass disturbance in term of management and mortality in the category
of Land converted to Forest Land was assumed to be insignificant (zero). This is because the first significant
thinning occurs in older age classes, athis implicitly accounted for within the category Forest Land
remaining Forest Land. It is also important to note (in response to the previous inventory reviews) that
under the conditions in this country, there is no biomass loss due to natural distwhamche land
converted to forest land. It actually represents the land of a newly established forest with tree age of 1 to
20 years. As is also apparent from the national statistics, there is no volume of salvage logging reported
for this category, whicheflects the actual conditions of forest ecosystems of the age concerned.

The net changes of carbon stock in dead organic matter (DOM) were estimated in accordance with the
guidance of the Tiet method (IPCC 2006), using available country specific iafamm This approach
assumes that deadwood and litter carbon pools increase linearly from zero to the reference default values
for the given countrnspecific conditions. The changes in DOM were estimated separately for deadwood
and litter components. For ehdwood, conservative values of the transition period for developing
deadwood carbon stock (100 years) and the reference mean carbon stock held in deadwood (as described
in Section 6.4.2.1) were used, respectively. For litter, the default (IPCC 2008) @ie?id years was used
together with the countryspecific estimate of reference mean carbon stock held in litter (1L1hg;
CzechTerra landscape inventory 2009, Cienciala et al. 2015).

The net change of carbon stock in mineral soils was estimated ttsingountryspecific Tie2/Tier 3

method. this was based on the vector map of topsoil organic carbon cortemtt O1 & S~ SIFINYI H n
'Y R WI y RS Ndpa@ bnd Khel2628eeFig.6-11). The map constructed for forest soils utilized

over six thousand soil samples, linking the forest ecosystem usiigad site types and ecological series
available in maps 1@00 and 1:1@00, as used inthe CzechsystemoF 2 NBad (e lLJ2f 238 odal
This represents the soil organic carbon content to a reference depth of 30 cm, including the upper organic
horizon.Until Submission 202@he carbon content on agricultural soils was prepared so as to match the
forest soil map in terms of reference depth and categories of carbon content, although based on
interpretation of coarser 1:5M00 and 1:500n nn &2 Af  YIF LA 6 ~SFNIJorthsy R Wi
inventory submission, the activity data on soil carbon in agticail soils was updated with a more detailed

layer of soil organic carbon estimates with identical reference depth of 30 cm. This layer was prepared by
the experts from theResearch Institute for Soil and Water Conservagind detailed in Vopravil and Khe

(2020).

The polygonal source maps were used to obtain the mean carbon content per individual cadastral unit
(n = 13076 in 2019), serving as reference levels of soil carbon stock applicable to forest and agricultural
soils. Since agricultural soils ¢ both Cropland and Grassland lamgk categories, the bulk soil carbon
content obtained from the map was adjusted for the two categories. This was performed by applying a
ratio of 0.85 relating the soil carbon content between Cropland and Grasslard ¥ NJ I = LIS NA ;
communication 2007) and considering the actual areas of Cropland and Grassland in the individual
cadastral units. This system permitted estimation of the soil carbon stock change among categories
4 AForest Land, 4.Bropland and 4.Grasfand, as well as 4.E Settlements (derived soil carbon content,
see Section 6.8.2). The estimated quantities of carbon stock change at the level of the individual spatial
units were entered into 2ear accumulation matrices distributing carbon into franBcover 20 years
(IPCC 2006). These quantities, together with the accumulated areas under the specific conversion
categories, were used for estimation of emissions and removalxof
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Fig.6-11 Top- topsoil (30 cm) organiccarbod2 y i Sy i YI LJ F RF LGSR FTNBY al 014 SiG It o
ctopsoil carbon content for agricultural (left) and forest (right) soils estimated as cadastral unit means from the source.map
The unit ¢(/ha) and unit categories are identical for all the maps.

In 2019, the areaweighted mean carbon stock in mineral soil per cadastral unit reacbe?] &.1 and
63.1 kg C/ha for Forest land, Cropland and Grassland, respectively.

The net changes in carbotosk in organic soils, occurring only in the sigtegory of stands dominated

by spruce, were assumed to be insignificant (zero). This is in accordance with the general assumption of
the Tierl method applicable for forest soils, as no other specific méthagy is available for organic soils
except for drained ones (IPCC 2006).

Non-CQ emissions from burning are not estimated for categor.2 Land converted to Forest Larag
this practice is not employed in this country. The same applids@emissiors from nitrogen fertilization,
which is not carried out in this country on forest land.
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