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

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), thepGlziich Re

is required to prepare and regularly update national greenhouse gas (GHG) inventories. In addition, as a
result of membership in the European Union, the Czech Republic must also fulfil its reporting requirements
concerning GHG emissions and remot@llswing from the Regulation (EUWNo 525/2013 of the European
Parliament and of the Council of 21 may 2013. This edition of National Inventory Report (NIR) deals with
national greenhouse gas invemies for the period 1990 t@018 with specific accent othe latest year

2018 while keeping track adlready performed/planned changes according to the previous versions.

Inventories of emissions and removals of greenhouse gases were prepared in accord with the IPCC
methodology: IPCC 2006 Guidelinespplication 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 arise in orde
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 guidslif@sQ,)
2013. However, Annex | Parties that arecaRarties 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 bdh parts of the National Inventory Report, together with the data outpl@ommon Reporting
Format (CRF) Tables, are submitted annually ByM&rchto European Commission and by™April to
UNFCCC

LJdzo £ A & K S Revisian of(i KS {

The structure of thiseport follows new methodicallhy R6 2 2 |
ARStAYySa 2y lyydzadt Ay@Syi:

GKS !'bC/// NBLR2NIAYy3 3dz
(UNFCCC, 20).
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ES 3 Summary of national emission and removal related
trends

ES 3.1 GHG inventory

In 2018, the nost important GHG in the Czech Republic @@&scontributing82.7%to total national GHG
emissions and removals expresse€i@ eq., followed byCH 9.9%andN,04.6% PFCs, HFGs andNR
contributed for2.9%to the overall GHG emissions in the coyntr

Tab. ES provides data on GHG emissions in comparison of overall trend from 19908oR@¥loverview
of GHG emissions and removals by categories please see cE&p8r

Tab. EQ GHG emission/removal overall trends

Base year 2018 Base year 2018
[kt CQeq.] %

CQ emissions without netCQ from LULUCF 164 204.21 10441121 83.27 81.2 -36.41
CQ emissions with netCQ from LULUCF 158 433.39 110164.42 82.73 82.68 -30.47
CH emissions withoutCH, from LULUCF 23527.89 13154.94 11.93 10.2 -44.09
CH emissions withCH, from LULUCF 23572.04 13177.84 12.31 9.89 -44.10
N2O emissions withoutN,O from LULUCF 9 386.21 6 072.34 4.76 4.76 -35.31
N2O emissions withN,O from LULUCF 9 426.24 6 090.38 4.92 4.57 -35.39
Fgases 84.24 3811.10 0.04 2.86

Total (without LULUCF) 197 202.55 127 449.60 -35.37
Total (with LULUCF) 191 515.91 133 243.75 -30.43
Total (without LULUCF, with indirect) 199 067.16 128 139.42 -35.63
Total (with LULUCF, with indirect) 193 380.53 133 933.57 -30.74

Over the period 199602018 CQemissions and removals decreased3y4 P4 CH emissions decreased

by 44.1%during the same period mainly due to lower emissions froEn&rgy 3 Agiculture and5 Waste

N>O emissions decreased I36.39%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 emissonskept steady trend over the whole period

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

ES 4

1990
i

Fig. ES Sources and sinks of greenhouse gases in 189CQ eq.)
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ES 4.1 GHG inventory

Tab. E2 Overview of GH@mission/removal trends by CRF categories

2018 2018 2018 Trend
kt CQ Total Sectoral %
eq. share share
1. Energy 161316.31 96875.70 72.71 100.00 -39.95
A. Fuel combusbn (sectoral approach) 149454.80  93553.78 70.21 96.57 -37.40
1. Energy industries 56855.14  51071.61 38.33 52.72 -10.17
2. Manufacturing industries and construction 47113.14 9958.91 7.47 10.28 -78.86
3. Transport 11484.85  19055.34 14.30 19.67 65.92
4. Other sectors 33807.41  13145.64 9.87 13.57 -61.12
5. Other 194.26 322.28 0.24 0.33 65.90
B. Fugitive emissions from fuels 11861.51 3321.92 2.49 3.43 -71.99
1. Solid fuels 10779.39 2713.91 2.04 2.80 -74.82
2. Oil and natural gas and other emiss®from energy production 1082.12 608.01 0.46 0.63 -43.81
C.CQ transport and storage NO NO NA NA 0.00
2. Industrial Processes 17113.01  16262.90 12.21 100.00 -4.97
A. Mineral industry 4082.45 3077.63 2.31 18.92 -24.61
B. Chemical industry 2944.23 2047.56 1.54 12.59 -30.46
C. Metal industry 9670.32 6948.64 5.21 42.73 -28.14
D. Nonenergy products from fuels and solvent use 125.56 154.48 0.12 0.95 23.03
E. Electronic industry NO,NE 6.64 0.00 0.04 100.00
F. Product uses as ODS substitutes NO 3736.79 2.80 22.98 100.00
G. Other product manufacture and use 290.46 291.13 0.22 1.79 0.23
H. Other NO 0.04 NA NA 100.00
3. Agriculture 15648.71 8606.50 6.46 100.00 -45.00
A. Enteric fermentation 5600.62 3039.43 2.28 35.32 -45.73
B. Manure managment 3124.70 1050.44 0.79 12.21 -66.38
C. Rice cultivation NO NO NA NO 0.00
D. Agricultural soils 5627.23 4229.33 3.17 49.14 -24.84
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 1187.63 161.37 0.12 1.87 -86.41
H. Urea application 108.53 125.92 0.09 1.46 16.03
|. Other carborcontaining fertilizers NO NO NA NA 0.00
J. Other NO NO NA NA 0.00
4. Land use, landise change and forestry -5686.64 5794.15 4.35 100.00 -201.89
A. Forest land -4373.15 7320.36 5.49 126.34 -267.39
B. Cropland 214.82 99.56 0.07 1.72 -53.65
C. Grassland -110.23 -282.26 -0.21 -4.87 156.05
D. Wetlands 21.73 20.36 0.02 0.35 -6.34
E. Settlements 271.17 124.07 0.09 2.14 -54.25
F. Other land NO,NA NO,NA NA NO 0.00
G. Harvested wood products -1712.98 -1488.47 -1.12 -25.69 -13.11
H. Other NO NO NA NA 0.00
5. Waste 3124.51 5704.49 4.28 100.00 82.57
A. Solid waste disposal 1979.27 3742.72 2.81 65.61 89.10
B. Biological treatment bsolid waste NE,IE 721.07 0.54 12.64 100.00
C. Incineration and open burning of waste 21.25 141.03 0.11 2.47 563.53
D. Waste water treatment and discharge 1123.99 1099.67 0.83 19.28 -2.16
E. Other NO NO NA NA 0.00

Total CQ equivalent emissions whout land use, landuse change and
forestry
Total CQ equivalent emissions with land use, lardse change and forestry 191515.91  133243.75

197202.55 127449.60

Total CQ equivalent emissions, including indirec€Q, without land u®,
land-use change and forestry

Total CQ equivalent emissions, including indire@€Q, with land use, land
use change and forestry

199067.16  128139.42

193380.53 133933.57
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In2018, 96 875.70kt CQ eq., that are72.71% of nation&total emissions (includingLand Use, Landse
Change and Forestry) arose froreidergy 96.57% of these emissions arise from fuel combustion activities.
The most important sufgategory of 1Energywith 52.72% of total sectoral emissions 2018 is
1.A1 Energy IndustriesLA.2 Manufacturing Industries and Constructioasponses forl0.286 and
1.A3 Transportfor 19.67% of total sectoral emissions. From 19902018 emissions from IEnergy
decreased by9.95%.

2 Industrial Processés thesecond largescategory with12.21% of total GHG emissions (includéigand
Use, LandJse Change and Forestry)2018(16 262.9kt CQ eq.); the largest suoategory is Z Metal
Production with42.73% of sectoral shareFrom 1990 tc2018 emissions from 2ndustrial Processes
decreased byt.9%.

3 Agricultureis the third largest categoriyn the Czech Republic with46% share of total GHG emissions
(including4 Land Use, Landse Change and Forestry) 2018 (8 606.5 kt CQ eq.); 49.14% of these
emissions arose fror®.D Agricultural SoilsFrom 1990 t@018emissions fron8 Agriculturedecreased by
45%

4 Land Use, Landse Change and Forestscontributing with 4.35% to the total GHG emission98.15
kt CQ eq.). Subcategory 4.A. Forest Land contributes to tlesessions bynore than 100%; the total
emissions are lowered thanks to the removal in 4.G Harwested Wood Products

4.28% of the national total GHG emissions (includingaind Use, Landse Change and Forestry)2a18
arose fromb Waste.65.6% share of GIG emissions arose fromA Solid waste disposdatmissions from
5 Wasteincreased from 1990 t8018by 82.57%t0 5 704.49 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
20132018 are presented imab. ESto Tab. ES.

Tab. ES Overview of KALULUCF article 3.3 activities

A. Article 3.3 activities 2015 2016 2017

A.l. Afforestation and

Reforestation

CQ emissions/removals Gg -499.36 -533.38 -548.41 -554.34 -565.38 -538.58
CH Gg NO NO NO NO NO NO
N>O Gg NO NO NO NO NO NO
Net ~ CQ  equivalent Gg CQ  ,q935 53333 .54841 -554.34 56538  -538.58
emissions/removals eq.

A.2. Deforestation

CQ emissions/removals Gg 253.69 250.89 197.32 238.13 264.42 150.89
CH Gg NO NO NO NO NO NO
N.O Gg 0.00 0.00 0.00 0.00 0.00 0.00
Net — CQ equvalent Gg CQ 5,05 25120  197.61 23840 26466  151.06
emissions/removals eq.

*0.00 represents nozero value lower than 0.005

Tab. E® Overview of KALULUCF article 8 activities

B. Article 3.4 activities

B.1. Forest Management

CQ emissions/removals Gg -6 33386 -623581 -5311.82 -423947  -1882.07 6306.17
CH Gg 1.00 1.16 1.27 0.47 0.55 0.95
N.O Gg 0.06 0.06 0.07 0.03 0.03 0.05
Net —~cO equivalent Gg CQ 59756 -6187.48 -5250.28 -4219.91 -1859.34  6345.74
emissions/removals eq.

Tab. ES Overview of KRLULUCF estimates of HWP contribution

Harvested Wood Products

HWP contribution

CQ emissions/removals Gg -126.90 -96.16 -490.14 -940.84  -1060.46  -1488.47
CH Gg NO NO NO NO NO NO
N2O Gg NO NO NO NO NO NO
Net CQ equivalent Gg CQ -126.90 -96.16 -490.14 -904.84 -940.83  -1488.4
emissions/removals eg.

Executive Summary 15
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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@018 are presented iTab. ES.

Tab. ES® Indirect GHGs and S@r 1990 to 208 [kt]

NOx (6{0) NMVOC S& NHs
1990 728.74  2094.52 536.63 1754.55 10.96
1991 693.31 1986.83 481.15 1650.35 10.30
1992 652.39 1961.13 460.72 1381.94 9.73
1993 530.94  1749.93 432.72 1302.88 9.22
1994 438.09 1679.48 417.62 1159.41 8.91
1995 37110 1612.73 381.86 1058.96 5.99
1996 352.17 1677.10 382.13 914.43 4.46
1997 323.71  1538.12 362.39 694.44 4.88
1998 305.30 1308.14 333.44 425.34 4.79
1999 280.61 1164.13 313.18 231.92 4.85
2000 280.75 1109.8 303.97 233.00 4.82
2001 284.14  1092.26 294.57 228.71 4.82
2002 276.49  1049.12 280.64 223.40 4.95
2003 277.81  1075.04 275.98 218.38 5.14
2004 277.99  1054.30 266.17 215.09 5.03
2005 272.69 966.26 255.96 208.43 5.22
2006 268.08 981.80 257.26 206.72 5.35
2007 266.43 998.13 250.80 212.02 5.71
2008 250.19 934.49 246.50 170.06 6.02
2009 236.17 949.06 247.26 168.72 6.09
2010 230.50 974.98 244.72 163.83 6.12
2011 217.29 916.50 233.43 167.56 6.18
2012 205.27 904.29 227.73 160.16 6.29
2013 190.24 902.86 224.52 145.21 6.34
2014 185.88 877.09 218.67 134.45 6.40
2015 179.61 864.71 216.82 129.33 6.48
2016 170.90 846.11 212.62 115.10 6.66
2017 167.66 846.81 212.91 109.92 6.69
2018 161.45 851.39 210.55 96.51 6.98
Trend % -77.84 -59.35 -60.76 -94.50 -36.26
NEC 286 - 220 265 101

INEG National Emission Ceilings according to Directive 2001/81/EC of the European Parliament and of the Council of 23 October
2001

Emissions of indirect greenhouse gases decreased from the period from 1208tdor NO« by 77.84%,
for CO by59.3%%, for NMVOC b§0.76% and foiSQ by 94.50%. The most important emission source for
indirect greenhouse gases a8 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 concentraions of a number of them are increasing as a result of
human activity. Over the past century, the atmospheric concentrations of carbon did@x@ hethane

(CH), nitrous oxide NLO) and halogenated hydrocarbons, i.e. greenhouse gases, have increased as
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 concérations of CQ have increased by0%, primarily

from fossil fuels emissions and secondarily from net land use change emisSidnsoncentrations
increased by 150% ang,O concentrations have risen by 2§ compared with the prandustrial era.
Groundlevel ozone also contributes to the greenhouse effect. The amount of ozone formed in the lower
atmosphere has increased as a result of emissions of nitrogen oxides, hydrocarbons andreambgride

Relatively new, mamade greenhouse gases that are enteritige atmosphere cause further
intensification of the greenhouse effect. These include, in particular, a number of substances containing
fluorine (Fgases), among them HFCs (hydrofluorocarbons). HFCs are used instead ofapepne
depleting CFCs (freons)rgfrigerators and other applications, and theimissionsare on rapidincrease.
Compared with carbon dioxide, all the other greenhouse gases occur atdblw N.O) or very low
concentrations (fgases). On the other hand, these substances are more effe¢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 surfaemperaturehas risen by about 85¢c / A Yy
the period 1880 to 2012&ccording to the IPCQAR. The increase of the average surface temperature of
the Earth, together with the increase in the surface temperature of the oceans and the continents, will
lead to danges in the hydrologic cycle and to significant changes in the atmospheric circulation, which
drives rainfall, wind and temperature on a regional scale. This will increase the risk of extreme weather
events, such as hurricanes, typhoons, tornadoes, sestrms, droughts and floods.

In consequence of scientific indications that human activities influence the climate and an increasing public
awareness about local and global environmental issues during the middle of the 1980s, climate change
became part ofthe political agenda. Théntergovernmental Panel on Climate Chan@eCC) was
established in 1988 and, two years later, it concluded that anthropogenic climate change is a global threat
and asked for an international agreement to deal with the problere United Nationsstarted
negotiations to create &N Framework Convention on Climate Chaf¢FCCC), 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 antiopogenic climate changes are prevented. Since UNFCCC came into force, the
Framework Convention 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 EU member states and other
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industrialized countries). Altogether, the emissions of greenhouse gases by these countries should be at
least Bolower during 2008012 comjared to the base year of 1990 (for fluorinated greenhouse gases,
1995 can be used as a base year). In 2001 the Czech Republic ratifigethdrotocohnd 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 of greenhouse 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 secondommitment period (CP2) of Kyoto Protocol, the EU, its
member states and Iceland should reduce average annual emissions during2Z2B8by 20% compared

to base year.

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gas emissions and rem@yvalse of the obligations following from the

UN Framework Convention on Climate Chaagd its Kyoto Protocol In addition, as a result of
membership in the European Union, the Czech Republic mustfalffloits reporting requirements
concerning GHG emissis and removals following frofRegulation (EU) No 525/2013 of the European
Parliament and of the Council of 21 May 2013 on a mechanism for monitoring and reporting greenhouse
gas emissions and for reporting other information at national and Union lelafant to climate change

and repealing Decision No 280/2004/ERbis Decision also requires establishing a National Inventory
System (NIS) pursuant to tie/oto ProtocofArt. 5.1) from December 2005.

The Czech Hydrometeorological Institl@HMI) was apginted in 1995 by théMinistry of Environment

(MoE), which is the founder and supervisor of CHMI, to 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 designated by MoE
as the coordinating institution of the official national GHG inventory.

The inventory covers anthropogenic emissions of direct greenhouse Ga3e€H, N,O, HFC, PFGE,

NF; and indirect greenhouse gasB, CO, NMVOC arg@0. Indirect means that they do not contribute
directly to the greenhouse effect, but that their presence in the atmosphere may influence the climate in
various ways. As mentioned abowone (Q) is also a greenhouse gas that is formed by the chemical
reactions of its precursors: nitrogen oxides, hydrocarbons and/or camtmmoxide

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 how emissions should
be estimated, reported and reviewed. Emissions of the direct greenhouse @asé&0, CH, HFCs, PFCs,

Sk and NF; are calculated a€Q equivalents ad added together to produce a total. Together with the
direct greenhouse gases, also the emissionlS@f CO, NMVOC ar8Q are reported to UNFCCC. These
gases are not included in the obligations of the Kyoto Protocol. The emission estimates and remevals
reported by gas and by source category and refetGid. Full time series of emissions and 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 (IPCGC,&(@pation of this
general methodology under countgpecific circumstances will be described in the sesfmcific
chapters.Since this submission the inventory was preparedgisew updated methodology. Ale changes
were conducted in the whole timseries. Details of specific changes are provided in specific chapters in
this report. When a method used to estimate emissions is improved or when some gaps are identified, a
need torecalculate the whole time series may arise in order to maintain consistency. This means that data
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 submissio8q20 for the EU contains all the data sets for @92018 in the form of the
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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 wiesed software GQurrent version of CRF Reporter is adding digits after
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notation keys.

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 byrRegulation
No0.5252013/EC, has been in place since 2005. As approved hylithistry of EnvironmentMoE), which

GFofSazx

|.
categories The Party would like to note, that all subcategories are filled up déta, or appropriate

a

is the single national entity with overall responsibility, the founder of CHMI and its superior institution

TheCzech Hydrometeorological InstitfeHMI), under th supervision of thinistry of the Environment

Iy

5St

is designated as the coordinating and managing organization responsible for the compilation of the
national GHG inventory and reporting its results. The main tasks of CHMI consist in inventory management,

general and crossutting issues, QA/QC, communication with the rel@vdNFCCC arteU bodies, etc.

aNB @ 9 Jls thardspohshl@person at CHMI

Sectoral inventories are prepared by sectoral experts from sextwing institutions, which are

coordimated and controlled by CHMI:

1 KONEKO marketingd. (KONEKO), Prague, is responsible for congpilati the inventory in

sector 1.Energy, for stationary sources including fugitive emissions

1 Transport Research Centre (CDV), Brno, is responsible for caorpdéthe inventory in sector

1. Energy, for mobile sources

1 Czech Hydrometeorological Institute (CHMI), Prague, is responsible for compilation of the

inventory in secto®. Industrial Processes and Product Use

9 Institute of Forest Ecosystem Research UER), 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 Gobal Change Research Institute of the Czech Academy of Sciences BGORI3 responsible

for compilation of the inventory in sector 4. Land Use, Land Use Change and Forestry

9 Czech Environmental Information Agency (CENIA), Prague, is responsibtagdation of the

inventory in sector 5. Waste

Official submission of the national GHG Inventory is prepared by CHMI and approved\byiitey of

EnvironmentMoreover, the MoE secures contacts with other relevant governmental bodies, such as the
Czeclstatistical Officethe 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 institutionsin 2019 thenational inventorysystem was enhanced by increased fundign
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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).

o

MoE
I l National Inveiegy system

CHMI
coordination
Energy Waste
Stationary Combustion Czech environmental
Koneko marketing Ltd. information agency

i Energy Agriculture
stitute of forest ecosystem research

Mobile Combustion R
T Crop reseach institute
ransport research centre
— 7

Industrial Processes 3 LULUCE
4 Pr U Institute of forest ecosystem research
s Rl Global Change Research Institute of the
CHMI :
Czech Academy of Sciences

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, th€yoto Protocahnd the EU greenhouse gas monitoring mechanism retjur€zech Republic

to annually submit @National Inventory RepoifNIR) andCommon Reporting ForméERF) tables. The
annual submission contains emission estimates for the second but last year, 2028esubmission
contains estimates for the calendarareof 20B. The organisation of the preparation and reporting of the
Czech greenhouse gas inventory and the duties of its institutions are detailed in the previous section
(1.21).

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

Part 1: Annual inventory submission 21



- NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

{ inventory management.

During the first stage, specific responsibilities are defined and allocated: as mentioned before, CHMI
coordinates the national GHG inventory, including the planning period. Within the inventstgnsy
ALISOATAO NBalLRYEADANEAMMMBARA dASQYZANIET I NBE RSFAYSR
well as for all activities related to the preparation of the inventory, including QA/QC, data management
and reporting.

During the second age, the inventory preparation process, experts from sestaving institutions collect
activity data, emission factors and all the relevant information needed for final estimation of emissions.
They also have specific responsibilities regarding the eladimethods, data processing and archiving. As
part of the inventory plan, the NIS coordinator approves the methodological choice. Sebtorg
institutions are also responsible for performing Quality Control (QC) activities that are incorporated in the
QA/QC plan, (see Chapte13). All data collected, together with emission estimates, are archived (see
below) and documented for future reconstruction of the inventory.

In addition to the actual emission data, the background tables of the CRF ardarfillsdthe 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 management to fulfil the data collecting and reporting
requirements is necessary. As mentioned above, data are collected by the experts from the sector solving
institutions and the reporting requirements increase rapidly and may change over time. The data and
calculation spreadsheets are stored in a central networkeseat 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 documentatio&QC activities (see Chaptel 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 the criteria of timeliness, completeness,
consistency, amparability, accuracy, transparency and improvement set for the annual inventories of
greenhouse gases.

The objective of the national inventory system (NIS) is to producecdighty GHG inventories. In the
context of GHG inventories, high quality provddeat 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, products) comply with the requirements, principles anérgkem

rising from the UNFCCC, Kyoto Protocol, IPCC guidelines and EU GHG monitoring mechanism (Decision of

the European Parliament and of the Council no. 525/2013At@EXAS. 4provides general form for QC
procedures which is used in CR by each sectoqaére. Possible findings are examined and if possible
corrected or included in Improvement plan for future submissions.

Annuall meetings are held with Slovak National Inventory team in order to discuss the similar difficulties
that the both teams are fang while processing their GHG inventoriBsiring the yearses/eral general
issues wererosscheckedfor instance improving the cooperation in the field of QAMI@IN the teams

Each year specific sectoral issues are presented and common approachte $olce them. Since 2017
guatrolateral meeting also with national inventory teams from Hungary and Po&ardrganised. In 2018

the meeting was focused mainly on Waste issues and was held in Prague.
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1.2.3.1 CHMI as a coordinating institution of QA/QC activi ties

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 NIS coordinator 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 addssing QA/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 involvesitexp organised 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 dl QA/QC 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, letegpand checklists 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 toconsideration 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 90012® working manual encompasses NIS segment, which is obligatory for relevant
experts from CHMI and recommended also for experts from sextuing institutions. NIS segment is
developed in the form of flovcharts (diagrams) and consists of three sa@gmerts: (i) Planning and
management of GHG inventories (ii) Preparation of sectoral inventory (iii) Compilation of data and text
outputs.

In this way the NIS segment defines the rules for cooperation between CHMI as coordinating institution
and the experts m sectorsolving 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 mentionede aéa@v incorporated also into the
contracts between the CHMI and the seetmlving institutions.

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

Person ‘ Activity ‘
Mr. Risto Saarikivi Coordinator of all QA/QC adities carried out within NIS and QA/Q

Jdzl NI yi2NI 2F aDSYSNIft FyR ONRA&aaC(
aado 9l YNI{ 2ot NIS coordinatgrinventory compiler and archive administrator

1.2.3.2 Inventory process

The annual inventory process describes at a general level how thetamyes produced by the national
system. The quality of the output is ensured by the inventory experts in the course of compilation and
reporting, which consist of four main stages: planning, preparation, evaluation and improvement (Fig. 1).
The quality catrol and quality assurance elements are integrated into the production system of the
inventory; each stage of the inventory includes the relevant QA/QC procedures.
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A clear set of documents is produced on the different work phases of the inventory. Thendotation
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 .................................... May - June
4. Inventory Improvement 1. Inventory Planning

saiclibpassessmant edefining and allocating specific

emeetings and discussion on the rashonibilitioe
effectiveness of the inventory R dcfterminin necessar
system e ¥

. . processes and resources
esuggestions for improvements for

% selaboration of C plan
different step of the process oA/acs
Continuous
Improvement
3. Inventory Evaluation 2. Inventory Preparation
simplementing QA activities *collecting activity data, EF
eexpert peer reviews eselecting methods
sverification edata processing and storage
sinternational expert review einternal QC procedures
November- "~ e August -
February ............................... 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 Yearboek n®sth
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 CzS@ued the Memorandum of understanding (2009), which

is focused mainly on prompt delivery of energy statistics data and on closer cooperation on compilation of
GHG inventory in this sector.

However for industrial processes, due to the Czech Act on $tatigtroduction data are not generally

available when there are less than 4 enterprises in the whole country. In such cases, inventory compilers
have to rely either on specific statistical materials, edited by sectoral associations or, in some cases, the
inventory experts have to carry out relevant inquiries. For example, data from chemical industry (including
technology specific data) are obtained from contracted externabperators of CHM¢, the Institute of

Chemical TechnologySector specific infornteon concerning the data acquisition including the contact
LISNAE2Yya NB IAQPSY 0St263> Ay GKS OKFLIWGSNI ¢{SO0G2NJIf

The deadline for all data acquisition is 15 November. However, CzSO in some cases carries out data
corrections whib are presented later. In such cases it is not possible to include corrected data into the
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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 codedéda are incorporated into the final
submission for UNFCCC 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 expeotagiand
requirements directed at the inventory. The inventory principles defined in the UNFCCC and IPCC
guidelines, that is, timeliness, completeness, consistency, comparability, accuracy, transparency and
improvement, are dimensions of quality for the entory 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 invemory planning stage includes the setting of quality objectives 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 object\aae 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 cogaditithe
operating environment. Where possible, quality objectives should be measurable.

The quality objectives regarding all calculation sectors for 2048 inventory submissions are the
following:

1) Continuous improvement
1 Treatment of review feedbadk systematic
1 Improvements promised in the National Inventory 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 glckeéegories is being
developed.

2) Transparency
9 Archiving of the 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 transparerdpanopriate
descriptions of emission and removal estimates and of their preparation.

3) Consistency
1 The time series are consistent
1 Data have been used in a consistent manner in the inventory.
4) Comparability
1 The methodologies and formats used in the inv@gtmeet comparability requirements.
5) Completeness
1 The inventory covers all the emission sources, sinks and gases
6) Accuracy
1 The estimates are systematically neither greater nor less than the actual emissions or removals
9 The calculation is correct
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1 Invertory uncertainties are estimated.
7) Timeliness
9 Highquality inventory reports reach their recipient (HUINFCCC) within the set time.

The quality objectives and the planned general QC and QA procedures regarding all the calculation sectors
are recorded ashte QA/QC plan. The QA/QC plan specifies the actions, the schedules for the actions and
the responsibilities to attain the quality objectives and to provide 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 inventory comply with the IPCC good practice guidance. General
inventory QC checks (IBQ006 Guidelines, Table pidclude routine checks of the integrity, correctness

and completeness of data, identification efrors and deficiencies and documentation and archiving of
inventory data and quality control actions. In addition to general QC checks, catgggmsific QC checks
including technical reviews of the source categories, activity data, emission factors ethdd® are

applied on a casbky-case basis focusing on key categories 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
sourcekink category, which provides a record of the procedures performed. Results of the completed QC
checks are recorded in the internal documents for the calculation and archived in the expert organisations

and at the CHMI (under responsibility of Ms. Evd Rt@t 0 & YS& TFAYRAY3Ia& F NB ad:
specific chapters of the NIR.

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

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

gAff adza3Sald G2 GKS bL{ O22NRAYIFU2NXYlFyYylF3aSNI o6/ 1 al
for the compliance of all the QA/QC procedures in the given s&dtbrthe IPCC 2006 Guidelines and also

with the QA/QC plan.

At the basic levelfocontrol (Tier 1) individual steps should be controlled accordirthecrable 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 féamilith the topic. The reporting on the realized
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 generated by 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 fioer supplementary data necessary for emission determination in the
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).

SectoralQA/QC guarantor, in cooperation with the NIS coordinator, 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@@ check according to Tier 2.

CHMI, as the NIS coordinating institution, carries out mainly formal control of data outputs in the CRF
wS L2 NIl SNE  SBynthidsit antlAsse8smeénKS2 i NRBf OF NNASR 2dzi o0& (K¢
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means that CHMI cdrols the consistency of time series, and the possible 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. Ttdatian files with detailed results

are controlled in CHMI only randomly.

In addition, the QC activities directed to the Member States submissions under the European Community
GHG Monitoring Mechanism (e.g. completeness checks, consistency checkspepraldiable information

on errors and deficiencies that is taken into account before Czech final annual inventory submission to the
UNFCCC.

1.2.3.7 Schedule for quality control procedures

In addition to the UNFCCC provisions and obligatory documents the EU mstatesr have to observe

the relevant EU legislation, 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 ahational and Union level relevant to climate change. 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. fidduse of the inventory and the
follow-up schedule of QA/QC procedures must respect this.

Tab. 1-2 The schedule of QC activitiesTier 1 of the data output for EU (output deadline 15 January). The outputgbl, after
further controls (see below) and possible updates 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 dta. Autecontrol (1st step of QC procedure) carrie 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 resporfeibll and the expert from the
the given category and by the expert from the seedolving institution sectorsolving institution

familiar with the topic. familiar with the topic

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

6¢10 December Submission of all sectoral data outputs as well as records of the ca Main compiler of the secter

out QC procedures to CHMI solving institution
1015 Inventory compiler from CHMI (administrator of CRF Repor Inventory compiler from
December receives all data files and the records from the seswiving / | aL 69 @I Y NJ

institution for archiving, carries out the formal control of data
the CRF Reporter. If necessary, the sectQidlQC expert is contactel
to remedy possible drawbacks.

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

up to 31 CRF Tables submission to MoE for the approval MoE and Secto
December coordinating group
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Time period Activity Responsible person

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

The reporting pursuant to the Article 7 of the Decision No. 525/2013/EC includes also the text output
containing several NIBlements. The text is created 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 wititain only the QC procedures, 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 fesults o
their national inventories. 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 apption of the QC procedure, 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, howevehavith
different deadline for the submission of the control results and the record of the carried out control to the
coordinating institution, and namely by 15 February. If there are serious drawbacks, the competent
representative of the sectesolving institition, together with theNIS 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 drawbatkected within the control 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 assurance comprises 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 inventmy the inventory preparation 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 by individual 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) a& sector or categorgpecific 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 thenitory results,
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 bitalecollaboration. For 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 oppasufaiti 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 @&iew were (i) to judge suitability of General and crosscutting
issues (including uncertainty) and to check whether the used national approach for road transport is in line
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with the IPCC methodology, and (ii) to recommend improvements in both cases.rSiitaitaral 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 total (2013), Agriculture 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
quality of the national inventory. Therefore, tl&zech team analyses very carefully the comments and
recommendations of the international Expert Review T€&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 describep to date are related 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 enf@spasgious years also

be recalculated. These recalculations should be performed when an attempt is made to increase the
accuracy by introducing a new methodology for the given category of sources or sinks, when more exact
input data has been obtained owhen consistent application 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 bodigisesfthe

UN Framework 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 mostlywagilse
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 cons@tcy of the time series, 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 standareraéation of the previous

year using a welried 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 demamglicontrol
procedures gecond 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, planningrirol procedures for recalculation 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 semt@nted chapters and inf@pter 10.

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 iis thih
authorization 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 FioenMinistry of Transport, 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 timoos of

different producers (e.g. Czedhoravian 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 Cepperatives, Czech Cement Asmtion, etc.) before the official submission to the UNFCCC

Part 1: Annual inventory submission 29



- NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

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 Mihibey
Environment 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 fama of reporting
information

1.2.3.11 Sectoral specifications of QA/QCplan

1.2.3.11.1 Energy z stationary combustion
KONEKO, Ltd is a seetmlving 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@HG inventory in the 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 given 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 thed&zRepublic, which has its own control mechanisms

and procedures to ensure data quality.

{ SOG2NIf 3JdzZrF NF yi2NI 2F v!kv/ LNRPOSRdANBaz +flF RAYNNJ
processes and updates the sectoral QA/QC plan

organizes QC procedure (Tier 1)
ensures QC predure (Tier 2) and is 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 @& procedures with the IPCC 2006 Guidelines and
QA/QC plan.
Sectoral administratorAndrea: S &:S f
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

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

and transmission of information. The first step of the control (actatrol) is carried out by the expert
NBalLRyaAroftS F2N (KS HUDRE NIZE FI2LILINDSISRK dAE ol @8R AGYKRNINI
QA/QC expert familiar with the topidadrea+ 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 isiedrout by the data administrator. After data transmission to

the CRF Reporter the control of correct data transmission based on the summary values of activity data
and emission data is carried out. If there are any discrepancies, the erroneous datatectedend
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
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sources that arenot based on data processing from the CzSO energy balance. The relevant independent
sources in the Czech Republic are represented by data published and verified within the EU Emission
Trading Scheme (ETS) from the national system REZZO, used for thatieyisf ambient air pollutants,

and based mainly on data collection from individual plants. In addition to emission data the REZZO
database includes also activity data, independent of CzSO data. The way how to optimally use the above
data sources is detmined on the basis 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 consamisured by the QA/QC sectoral guarantor. As already
mentioned above, also experts from CzSO, closely cooperating with CHMI and KONEKO, take part in the
control procedures.

The QA procedures are planned in a way described in the general part of the @MQCi.e.
approximately once in three years.

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

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

Mr.+f I RAYANJ bSdzOA € Sectoral QA/QC guarantor responsible for the compliance of
QA/QC procedures with th&CC 2006 Guidelines and QA/QC pl:

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

Ms.. F ND2NJ aAilft 2at Control carried out by a colleague familiar with the topic (2nd s
of QC procedure, Tier 1)

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

aNYp £t RAYNNJ bSdzOA £ the respective module of CRF Reporte

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 GBWased 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 KONEKO in the field of energy and fnslicgption data

as well as specific energy data used (in MJ/ kg fuel). The KONEKO company, inaiesation with

CzSO, ensures that the transport research centre works with the most updated data about total energy
and specific energy consumed.

Routineand 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 include methods such as accuracy clwecilata acquisition and calculations, and the use of
approved standardised procedures for emission calculations, measurements, estimating uncertainties,
archiving information and reporting. QC activities also include technical reviews of categoriety, datayi
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 for coordinating the institutional aodegural
arrangements for inventory activities, including data collection from CzSO, deciding on emission factors
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(default or CS) and estimation of emissions from mobile sources. The uncertainty assessment is carried out
also by the sectoral export. Thast 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 sectoral guarai@#f/QC procedures for
mobile source® a NJP w2 Y | y5 regpbrsiblgNfgf thd sealoral QA/QC plan and the compliance of all
QA/QC procedures, provides for the QC procedure and is responsible for its implementation.

The sectoral expert from mobile sources §Xp [ S 2 (erfor®@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 data consistency, performs the
uncertanty calculation, introduces improvements.

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

The QA/QC staff members for this category (Enenmypbile sources) are given in thelfawing table:

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

Person Activity

aNd» w2YlyYy [A60Nyaieé Sectoral QA/QC guarantor responsibletfoe compliance of all QA/Q(

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

department)

aNp» [ S20 tStA{tyYy Inventory compiler for transport sector. Calculations of emissi
from traffic based on emission model, autontrol (1st step of QC
procedure, Tier 1) Uploading data from the detailed emissic
Ot Odzf FiA2Y Y2RSt G2 G(KS / wcC
Syraarzy Tl OG2NARaE O2yGNRE 27
Ma® At Yl WIyR2Ggt Control carried out by a colleague familiaitiwihe topic (2nd step of
(Transport yearbook compiler) QC procedure, Tier 1)

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

The plan of QA/QC procedures in the KONEKO Ltd. is based on the internal system of quality control
resulting from tke 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 thikning Yearbook and are supplemented and controlled

by the data from the source part of the energy balance of thec@Republic, the main emphasis is given

to a close cooperation with the CzSO. This cooperation is ensured by the contract between CHMI as the
NIS coordinator, and CzSO. CzSO is a state institution established for the 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/ LINRPOSRdzNBAX +fl RAYNL!
1 develops and updates the sectoral QA/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 Guidediaad the QA/QC plan

1 suggests external experts for QA procedures
9 is responsible for the submission of all documents and calculation sheets for the storing in the
coordinating institution

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

QC procedures at Tier dre related to the processing, manipulation, documentation, storing and
transmission of informationThe first step of the control (autoontrol) is carried out by the expert
responsible for the sectoral approachrdrea: S a)Sahd is followed by the control of the QA/QC

Ottt S 3dzS FILYAEAIN 6AGK GKS G2 LA Othednditidud® stepNaxdd b S dzO
controlled according to the table 6.1 (IPCC 2006).

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

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

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

The QA/Q@ staff members for this categof¥y.B Fugitive emissions) are given in the following table:

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

aNX +f |l RAYANI bSdzOA f | Sectoral QA/QC guarantor responsible for the compliance of all Q/
procedures with thdPCC 2006 Guidelines and the QA/QC.plan

Ms..  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 bSdzOA f | Control of an expert familiar with the topic (2nd step of QC procedure,
1) and QC, Tier 2

Ms.. F ND2NJ aAilft 2adt Control of the correct data input from calculation sheets to the respec
module of CRF Reporter
External expert Ensuring the QA procedure

1.2.3.11.4 Industrial processes and product use

Czech Hydrometeorological Institute (CHMI) is a sesbdring institution for this category. The guarantor i
of the QA/QC procedures in this sectorisMsu] SG I aNf t SN2Jt YR aad ¥%dzd |y

The plan of QA/QC procedures is in compliance with NIS general QA/QC plan and is based on the overall
/'lTaL L{h donamYunmp ljdzr ftAGe& adl yRINRAaZI c¢fndusiBal &8 LINE
LINE OS 3 a0RE @SEXKAG2yarada 2F (62 LINIA& 6F0O HNncHM &
600 HNCHH Gl LIRFGS 2F GKS bliA2ylt LYy@Syi2NE NBLRI

The QA/QC system is based on the inner quality control procedure system witlséateral cooperation
mainly withKONEKO on the field of n@mergy 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.
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The QA/QC system isd®d on the inner quality control procedure system with irgerctoral 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 theffi@hemical Industry are
performed in ceoperation with Dr. Markvart and Prof. Bernauer from the Institute of Chemical Technology
(VSCHT), Prague. Besides, close cooperation with the Ministry of the Environment, as a competent
authority for EU ETS, andttvthe Czech Accreditation Institute is developed for the usage of the EU ETS
data for implementation of the QC Tier 2 procedures.

Activity data are supplied mostly by state statistical bodies (CzSO, Ministries etc.) which have their own
control mechanisra 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 cgsses,Flifferent
sources of data are used (import/export statistics, dirquestionnaire to all importers/exporters, MoE
guestionnaire on fgases use) and compared.

The inner quality assurance and quality control procedure consists of the setting of responsible person for
emission calculation and quality check. Summary of liea experts is given in the following table. In
general, the responsibility is divided between the persons 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

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

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

2.A Ms.al N] St aNfflaad 9@F YNI]Z MrGemrichg2A.1
Mr. Prokopeq; 2.A.2
2.B aao Ydzl | yI w2ladd® 9@ YNI] 2 Mr. Berraug
2.C adad9 Pl YNI]20t|Ms.al N] Sl aNf[ Mr.Toman
2.D Ms.9 B YNIi | 2 &t Ms.al NJ] Sl aNfaNWp +f | RAYNNJI b S dz
2E,2F,2¢aad al N] SGlF aNfaad® 9@l YNI| g MrBernauec2.G
Mr. Martin Beck

1.2.3.11.5 Agriculture
The Institute of Forest EcosysteResearch (IFER) is a sestolving institution for this category.

The sector specific QA/QC plan for Agriculture is an integral part of the general QA/QC plan. The
agricultural greenhouse gas inventory is compiled by the experienced expert from tRe iffekiding
performing autecontrol. The sector specific QC was performed by another expert on agriculture (IFER)
with help from the sectoral experts from the Czech University of Life Sciences (CULS). The Slovak
agricultural experts (SHMI) also participamh discussions concerning inventory improvements.

The procedure of inventory compiling is initiated by IFER where all necessary data, obtained from the
Czech Statistical Office (CzSO), are inserted into the excel spreadsheets. The excel files aeekbdn ch
by other IFER experts. All differences are discussed and if necessary also corrected.

The Czech University of Life Sciences, Faculty of Agrobiology, Food and Natural Resources and the company
AGROBIO are other institutes contributing with informatigsed in the sector of agriculture. These data
specifically concern cattle breeding. For calculation of CS EF for cattle (Tier 2) some specific parameters,
not available from CzSO, are needed. The appropriate values in calculation spreadsheets areatpdated
IFER replacing the older ones. This work is archived by sector expert (IFER).
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The final checked and verified data are transferred into the CRF Reporter. The CRF tables are sent to the
NIS coordinator for the final checking and approval. All informatieed for the preparation of the
inventory report is archived by the author and by the NIS coordinator.

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

Tab. 1-7 QA/QCstaff members for Agriculture

Person ' Activity \
aad WFyl . SNIy2@t 6L J Sector QA/QC guarantor
Emission estimation in Agriculture sector (1st step of QC procec
auto-control)
Checking of CRF tables and tisegies 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 LULUCE KP LULUCF
Institute of Forest Ecosystem Research (IFER) is a-setting instiution for this category.

The sector specific QA/QC plan for LULUCF is an integral part of the general QA/Q@epladLUCF
greenhouse gas inventory (including KP reporting) is compiled by an experienced fexpettie IFER,
including autecontrol pro@dure The sector specific QC, Tier 1 was prepared by another LULUCF expert
team with help from other sectoral experts.

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

the recent data on forests (harvest, increment, felling, etc.) that are used in theusadategories
involving forest land. The preparatory calculation is mostly performed in excel spreadsheets and in some
instances in thespecific 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 IFERciaglthe older ones. This work is archived by

an IFER expert.

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

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

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

Mr. Emil Cienciala (IFER) Sectoral QA/QC guarantor and expert with overall techn
responsibility for the LULUCF inventory

Emission estimation in LULUCF sector, 1st step of QC procedure
control)

Checking of CRF tables and tisegies consistency

aNX¥ hyRnS2 2SNJ})eé oL C¢g Emission estimationin LULUCF sector, 2nd step of QC procedure

Ma® WFyl . 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 of QA/QC procedures and GHG estimation
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1.2.3.11.7 Waste
CENIA, Czech Environmental Information Agency is a ssaltdng institution for this sector.

The sectoral plan of QA/QC procedures is in compliance with the NIS gener& Qi he inner quality
assurance and quality control procedure consists of the setting of responsible persons for emission
calculationga N> a A NB a t I @Vr. IRIst@ Sdarikigwho i$ fgclsing on waste in more general
GSNXad aNXP | IigiKd IFCCImethodoldgySMIS Risto Saarikivdontrols the results and

their consistency.

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

/ wC A& NB3IdzA NI el ¥Rt a8R Ve fakhdiBha cosEbiRyhBWeen sector
worksheets, CRF and NIR are controlled bystetoral expert (Tier 1 autoontrol) and a reviewer from
NIS coordination team. Worksheets and all activity data are stored (so far indefirbielighth NIS
coordinator and CENIArosscutting issues from this sector are discussed regularly with theréxfrom
the relevant sectors (Energy, Agriculture etc.).

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 thisufsr sector.

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

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

Person '~ Activity |
aNX» aiANRBAf | @ | I @NI | Sector garantor of QA/QC implementation.
add WLyl 9a&iSNI 2 dt | 1ststep of QC procedure, Tier 1 (awtwontrol)
Mr. Risto Saarikivi 2nd step of QC procedure, Tier 1 and Tier 2

1.2.3.11.8 Template for documentations of performed QC procedures

For the documentation of the QC procedures the unif@rh I Y1 6 A (G K {(hecBlistNBERa.JS @i 3 B«
All used templates of the form are attaché&zke the Annex).

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

No significant changes were maitithe Czech natiaal inventory teamand the main pillars of the national
AYy@Syia2NE aeaidsSYy RSOtFNBR Ay GKS /1 SOK wSLlzmt AOQ:
and running.
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1.3 Inventory preparation, and data collection, processing and storage

1.3.1 Activity data c ollection

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

which are published annually, where tiizech Statistical Yearboiskthe most representative example.
However for industrial processdsecause of th&€zech 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 sectsab@ations or, in 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 Combustion Activitiesire based on the official Czech Energy
Balance, compiled by thézech Statistical OfficBata from the Czech Energy balance are processed both
in the Reference Approach (TPESBimary sources data are used) and in the Sectoral dgugr (data for

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 séetse alatd used

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 Rrciibn or Lime 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 uspecific sectoral associations. In each chapter for subsectors
are listed data providers for the specific subsectors.

1.3.2 Data processing and storage

Data Sector 1A Fuel Combustion Activities are processed by the system of interconnected spreadsheets,
compi SR Ay a{ 9EOSt T2ttt 24AyD6GaidRINgs VK .DSWoskkookLINES & Sy i
system is extended by incorporating sheets with modified energy balance: these sheets represent an input
data system. This system was recently a bit modifieletanore transparent.

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

Originally, the calculation spreadsheets related to the individual sectors werredstmly in the relevant
sectord 2f GAY3A AYyalAldziAz2ydad hy (KS-Oadz(dll 2 NBERAESHZY Y S
simple system was developed for central archiving, based on storage of documents from institutions
participating in the nationalystem in electronic form in a central foldstructured FTP data box located

FO /1l aL® 5d2NAYyI-Of Pl RBlzo BSPHSYE BYXYywnngp: GKAA aea
satisfactory and consequently it was decided to further improve the archisygjem using more
sophisticated arrangements.
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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 of the Kyoto Protoddha 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 backed up 3 times on
secureservers 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 docments

= =4 =4 =4 =

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

Structural arrangemens 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 sesbring organizations
1 Administration is provided byhe 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 @hive of the NIS Coordinator
Internal central archive, administered by the NIS coordinator
Contains all the officially archived materials
The content of the archive is stored in duplicate on special media designed for data archiving
The archive is located the seat of the coordinator (CHMt NI 3dzS Y2 Y2 njl y& v

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.

=A =4 =4 =4 =4

1 Entries in the archive are also performed after the endeaubmissions 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 sectoral organization.
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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
Available at http://portal.chmi.cz

Administered by the NIS coordinator

=A =2 =4 = =

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

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

The methods used in the Czeclegnhouse 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 Greenhouse Gasolie@tPCC, 2006)

are used for the inventory since this submissibapending on the complexity of the calculation and types

of emission factors used (generally recommenédddfault, countryspecific, sitespecific and technology
specific), the approactsedescribed in the IPCC methodology consist of three tiers.1Tisrtypically
characterized by simpler calculations, based on the basic statistical data and on the use of generally
recommended emission factorddfault) of global or continental applicdly, tabulated directly in above
mentioned methodical manuals.

Tier2 is based on sophisticated calculation and usually requires more detailed and less accessible statistical
data. The emission factors (counspecific or technologgpecific) are usuallderived using calculations

based on more complex studies and better knowledge of the source. Even in these cases, it is sometimes
possible to find the necessary parameters for the calculation in IPCC manuals. Procedures in Tier 3 are
usually considereddtconsist in procedures based on the results of direct measurements carried out under
local conditions.

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

level or in trend. Apparently, procedures in higher tiers should be more accurate and should better reflect
reality. However, they are more demanding in all respects, and especially they areerpmmmsive. An
overview of the methods and emission factors used by the Czech Republic for estimation of emissions of

AINBSYyK2dza$S I+ asSa Aa IAGSY Ay GKS /wC ¢FotS a{dzyyl

Because of the aboveescribed problems encountered in the application of the noelh of higher tiers,

these procedures have so far been introduced only for some key categories. For example, for combustion
of fuels,country-specificfactors are employed only for Brown/Hard&, Brown Coal Hdnite, Bituminous

QGoal, Coking Gal, GasWorks Gas, Refinery Gas, LPG anbNatural Gas, while the default emission factors

are employed for the rest ahe other fuels. For Bituminouso@l, Brown Coal + Lignite and Brown Coal
Briquettes are used country specific oxidation factors as well. Simifarlyndustrial Processes, only the

Tier 1 method is used for the production of iron and stéekontrast, the methods of higher tiers and/or
country-specific factors are employed far more frequently for other key categories. Chapter 10 describes

GKSLIMRWYSYSYyilG tflyés gKAOK gAftft faz SyO2YLI aa 3INJ

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

On the other hand, in preparing this inventory, somewhat less attention was paid to emissions of the
precursors N@ CO, NMVOC and $Which are covered primarily by th@onventbn on LongRange
Transboundary Air PollutidLRTAP) and are not directly related to the Kyoto Protocol. Their inventories
are compiled for the purposes of CLRTAP by NIER Eormat of Reportindy another team at CHMI.
Thus emissions of precursors iretHG inventory (CRF) have been fully taken over and transferred from
NFR to CRF. A detailed description of the methodology used to estimate emisgoesuo$orss provided

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

In Septemberof 20z G KS /1 SOK ylFGA2ylt 3INBSyckgaizedSevidi ® Ay 3
The Czech national inventory team received annual inventgrgrtén April 2015. Since the delay caused

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

Methpdical aspects are describgd inAa greater detail in seumimntgd Chapters 3 to 8 and in Chapter 10
GwS Ol t Odzf Y LINREIY S WiRA £Ld déaks withlihg Mactioms oftHe &2ech teamtie
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 thkey categoriegkey

sources). Key categories degfinition contribute t095% percent of the overall uncertainty in a level (in
emissions per year) or inteend. Approacl® follows from this definition, and requires thorough analysis
of the uncertainty and use of sophisticated statistical procedureseaatliation of sources in terms of the

appropriate characteristics.

Tab. 1-10 Identification of key categories by level assessment (LA) and trend assessment (TA) ®eg8llated with LULUCF

(Approach?)

IPCC Source Categories

Cumulative

Cumulative

KC type

Total (LA, %)

Total (TA, %)

1.A.1 Energy industriesSolid Fuels CcQ 30.89 63.98 LA, TA
1.A.3.b Transport Road transportation CcQ 42.87 55.26 LA TA
4.A.1 Forest Land remaining Forest Land cQ 5132 33.94 LA, TA
2.C.1 Iron and Steel Production CQ 56.11 95.96 LA
1.A.4 Other sectors Gaseous Fuels CQ 60.72 76.47 LA, TA
5.A Solid Waste Disposal on Land ChH 64.53 79.71 LA, TA
1.A.2 Manufacturing industries and constructioriGaseous Fuels CQ 67.97 85.63 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipme@ eq.) HFC 71.27 68.44 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CcQ 73.78 18.42 LA, TA
1.A.4 Other sectors Solid Fuels CcQ 76.21 45.36 LA, TA
3.D.1 Agicultural Soils, DirectN,O emissions N>O 78.62 95.82 LA
3.A Enteric Fermentation CH 80.81 89.54 LA, TA
1.B.1.a Coal Mining and Handling CH 82.66 72.79 LA, TA
1.A.1 Energy industriesGaseous Fuels CQ 84.49 84.45 LA, TA
4.G Harvested wood products CQ 85.99 94.50 LA
2.A.1 Cement Production cQ 87.19 97.81 LA
2.B.8 Petrochemical and Carbon Black Production cQ 88.08 92.10 LA
5.D Wastewater treatment and discharge CH 88.96 94.88 LA
1.A.4 Other sectors Liquid Fuels cQ 89.78 86.85 LA, TA
1.A.2Manufacturing industries and constructionLiquid Fuels  CQ 96.64 82.79 TA
5.B Biological treatment of solid waste CH 91.38 87.90 TA
1.A.4 Other sectors Solid Fuels CH 96.14 88.70 TA
3.G Liming CcQ 98.41 90.26 TA

Tab. 1-11 Identification of key categories by level assessment (LA) and trend assessment (TA) f8reR@luated without

LULUCF (Approach 2)

IPCC Source Categories

Cumulative Total

Cumulative

(V) Total (TA, %)

1.A.1 Energy idustries- Solid Fuels CQ 34.73 33.68 LA, TA
1.A.3.b Transport Road transportation CQ  48.20 58.66 LA, TA
2.C.1 Iron and Steel Production CQ 5358 90.99 LA
1.A.4 Other sectors Gaseous Fuels cQ 58.77 68.69 LA, TA
5.A Solid Waste Disposal on Land CH 63.06 77.42 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CQ 66.91 84.63 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipme@@® eq.) HFC 70.63 64.03 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fués cQ 73.45 20.35 LA, TA
1.A.4 Other sectors Solid Fuels CQ 76.18 46.19 LA TA
3.D.1 Agricultural Soils, Dire¢t,O emissions N,O  78.90 94.62 LA
3.A Enteric Fermentation CH 81.36 91.67 LA
1.B.1.a Coal Mining and Handling CH  83.43 73.35 LA, TA
1.A1 Energy industries Gaseous Fuels CQ 85.49 82.91 LA, TA
2.A.1 Cement Production cQ 86.84 100.00 LA
2.B.8 Petrochemical and Carbon Black Production cQ 87.84 90.28 LA, TA
5.D Wastewater treatment and discharge CH  88.84 95.69 LA
1.A.4 Other sectors Liquid Fuels cQ 89.76 85.90 LA, TA
1.A.2 Manufacturing industries and constructiorLiquid Fuels CQ  96.63 80.84 TA
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IPCC Source Categories Cumulative Total Cumulative

(VD) Total (TA, %)
5.B Biological treatment of solid waste CH 9156 87.17 TA
1.A.4 Other sectors Solid Fuels CH  96.06 88.04 TA
3.G Liming CQ 98.46 88.84 TA
3.B Manure Management CH  95.00 89.56 TA

Tab. 1-12|dentification of key categories by level assessment (LA) and trend assessment (TA) ®eg8llated with LULUCF
(Approach 1)

IPCC Source Caferies Cumulative Cumulative

Total (LA, %) Total (TA, %)
1.A.1 Energy industriesSolid Fuels CQ 34.33 57.04 LA TA
1.A.3.b Transport Road transportation CQ 47.76 47.81 LA, TA
4.A.1 Forest Land remaining Forest Land cQ 53.45 27.81 LA, A
1.A.4 Other sectors Gaseous Fuels CQ 58.63 72.28 LA, TA
2.C.1 Iron and Steel Production CcQ 63.61 65.06 LA, TA
1.A.2 Manufacturing industries and constructioriGaseous Fuels CQ 67.46 87.37 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CcQ 70.25 16.78 LA, TA
5.A Solid Waste Disposal on Land ChH 72.97 78.95 LA, TA
1.A.4 Other sectors Solid Fuels CcQ 75.66 38.17 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipme@ eq.) HFC 78.35 100.00 LA
3.D.1 Agricultural S¢g, DirectN,O emissions N.O 80.69 75.84 LA, TA
3.A Enteric Fermentation CH 82.90 92.50 LA, TA
1.A.1 Energy industriesGaseous Fuels CQ 84.95 83.35 LA, TA
1.B.1.a Coal Mining and Handling CH 86.85 68.68 LA, TA
2.A.1 Cement Production CcQ 88.20 8490 LA, TA
4.G Harvested wood products CcQ 89.29 86.14 LA, TA
1.A.4 Other sectors Liquid Fuels CcQ 90.19 89.61 LA, TA
2.B.8 Petrochemical and Carbon Black Production cQ 90.93 91.89 LA, TA
3.D.2 Agricultural Soils, Indiredd,O emissions N.O 91.66 9903 LA
5.D Wastewater treatment and discharge CH 92.32 91.23 LA, TA
2.A.2 Lime Production cQ 92.86 93.12 LA, TA
5.B Biological treatment of solid waste CH 93.34 93.66 LA, TA
1.A.4 Other sectors Biomass CH 93.77 96.99 LA
2.B.1 Ammonia Production (69} 94.20 96.21 LA
1.B.2.b Natural Gas CH 94.61 90.48 LA, TA
4.A.2 Land converted to Forest Land cQ 95.01 96.67 LA
3.B Manure Management CH 95.40 94.72 LA, TA
1.A.2 Manufacturing industries and constructiorLiquid Fuels  CQ 96.61 81.74 TA
3.B Manue Management N.O 95.78 88.53 TA
3.G Liming CQ 98.60 94.20 TA
1.A.4 Other sectors Solid Fuels CH 97.05 95.23 TA

Tab. 1-13 Identification of key categories by level assessment (LA) and trend assess(iié)t for 208 evaluated without
LULUCF (Approach 1)

IPCC Source Categories Cumulative Cumulative KC type

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

1.A.1 Energy industriesSolid Fuels CQ 37.25 30.70 LA TA
1.A.3.b Transport Road transportation CQ 51.32 42.25 LA TA
1.A.4 Other sectors Gaseous Fuels cQ 57.23 66.50 LA, TA
2.C.1 Iron and Steel Production cQ 62.25 62.17 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CQ 66.65 87.99 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels cQ 69.86 17.51 LA, TA
5.A Solid Waste Disposal on Land CH 72.97 73.71 LA, TA
1.A.4 Other sectors Solid Fuels CcQ 75.87 52.97 LA TA
2.F.1 Refrigeration and Air Conditioning Equipme@@® eq.) HFC 78.67 100.00 LA

3.D.1 Agricultural SoilDirect N,O emissions N>O 80.96 76.78 LA TA
3.A Enteric Fermentation CH 83.22 82.61 LA TA
1.A.1 Energy industriesGaseous Fuels CQ 85.47 84.52 LA TA
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IPCC Source Categories Cumulative Cumulative KC type
Total (LA, %)  Total (TA,

%)

1.B.1.a Coal Mining and Handling CH 87.65 70.14 LA TA
2.A.1 Cement Production cQ 89.00 86.31 LARA
1.A.4 Other sectors Liquid Fuels CQ 89.95 89.04 LA TA
2.B.8 Petrochemical and Carbon Black Production cQ 90.73 92.62 LA TA
3.D.2 Agricultural Soils, Indiredd,O emissions N.O 91.42 91.00 LA TA
5.D Wastewater treatment and discharge CH 92.08 91.86 LA TA
2.A.2 Lime Production CQ 92.72 93.33 LA TA
5.B Biological treatment of solid waste CH 93.30 93.96 LA TA
1.A.4 Other sectors Biomass CH 93.87 96.91 LA
2.B.1 Ammonia Production CQ 94.39 94.52 LA TA
1.B.2.b Natural Gas CH 94.90 90.04 LARA
3.B Manure Management CH 95.35 96.04 LA
1.A.2 Manufacturing industries and constructiorLiquid Fuels  CQ 96.77 79.71 TA
1.A.4 Other sectors Solid Fuels CH 97.25 95.03 TA
1.A.1 Energy industriesLiquid Fuels CcQ 96.21 95.53 TA

The procedure bthe Approach2 is based on theesults of the uncertainty analysi¥he key categories
were considered to be those whose cumulat contribution is less than 90. For trend assessment, a
similar procedure is used; with the difference that here the deeisjuantity is defined as the product of

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

For the right identification of keycategories, also assessment without consideration of the LULUCF
categories was employed. It is obvious frofab. 111 and Tab. {l3that no additionakey categorywas
identified when the LULUCF categories were not considered.

On the whole,33 (Approach 1 and 25(Approach 2)key categories were identified either by level
assessment or by trend assessment. A summary of the assessed numbers concermiagd@yes is
given in Tab. 114. Complete tables for key category analysis are presented in Annethik ofport.

Tab. 1-14 Figures for key categories assessed

Key categories (KC) with LULUCF 31 23
KC identified by LA 27 19
KC identified by TA 26 17
KC identified by LA TA concurrently 22 13
KC identified by only LA 5 6
KC identified by only TA 4 4

Key Categories (KC) without LULUCH 27 22
KC identified by LA 24 17
KC identified by TA 24 17
KC identified by LA + TA concurrent 21 12
KC identified by only LA 3 5
KC identified by only TA 3 5
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1.6 General uncertainty evaluation, including data on the overall uncertainty
for the inventory totals

Uncertainty analysis characterizes the extent (i.e. possible interval) of results fomtire aational
inventory and for its individual components. Knowledge of the individual and overall uncertainties enables
compilers of emission inventories better understanding of the inventory process, which encompasses
collection of suitable input datara 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 further improvement of the quality of the data.

A method ofuncertainty 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 inventory for a number of years. The accuracy of the lzdlon algorithm has been sufficiently
verified, uncertainty in the activity data and emission factors for the individual categaresipdated
every submission

Experts from CHMI and all the contributing sectoral organizatemesparticipating 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 descritedelvemt subchapters

Uncertainty analysis of Tier 1, whick presented in this volume of NIR, employs the same source
categorization as used in key categories assessment. Actual results of the uncertainty anaB@&l8 for
after above mentioned revision of the input parameters are givefirinex 2

Further, uncetainty bases are yearly evaluated for LULUCF, Waste and 1.A.3 Transport, which are then
used for the overall uncertainty analysis. Further investigation of uncertainty bases for other sectors will
be carried out till the next submissiomhe procedure islanned in the internal improvenrd plan of the

CHMI for the 2019preparation of 2@0 submission).

Results of uncertainty assessment were obtained (i) for all sectors including LULUCF and (ii) for comparison
also for all sectors without LULUCF. The estmhaiverall uncertainty in level assessmdnase with
LULUCF) reachéds7%. The correspating uncertainty in trendsi4.68%. For the case without LULUCF

the estimated overall uncertainty in level assessnisr&. 6% and 2.8% in trend.

The same source aagories used in key sources assessment have also been used even in uncertainty
analysis. In this way, the uncertainty analysis resa@sused 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 information on the 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 atidhal 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.

' RRAGAZ2YyFEtE@ GKAA &SI N ¢ af nded GRE Reépértdr. HoweRey, litfw&si Sy S
RA&ZO0O2QOPSNBRI GKIG GKAAa FdzyQaAzylrftAaide R2SayQid gl
was used for the completeness checks. Example of this form is given in ABnar 3//aste sector)

Specifically GKSNB FNBE &a2YS SvyLlie GFrofSa NBLRNISR Ay (K
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to import specific tables or display information filled in subcategories. This issue is occurring only for
categories, which are not occurring in the Czech Réqubl

1.7.1 Notation keys

The sources and sinks not considered in the inventory but included in the IPCC Guidelines are clearly
indicated and the reasons for this exclusion are explainddocumentation box in CRF Reporter and in
relevant chapter of NIRn addtion, 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. Miaén reasons for different category allocations
are different allocations in the national statistics, insufficient information on the national statistics,
national methods, and the impossibility of disaggregating the reported emission values.

IE (include@lsewhere):

GL9¢ Aa dzaSR FT2N) SyraaAizya o0& a2d2NDOSa yR NBY2QI f
0dzi Ay Of dZRSR SfaSgKSNB Ay GKS Ay@Syli2NR AyaidSIER
used in the inventory, the CRF coetghess table (Table 9) indicates where (in the inventory) these
emissions or removals have been included. This deviation from the expected category is explained.

NE (not estimated):

Gb9¢é Aa dzASR FT2NJ SEAaAGAY3 SYA adraenidysd gaged thaitndzNaD S a |
0SSy SaldAYIGSR® 2KSNBE ab9¢ Aad dzZASR AY |y Ay@Syidzi
completeness table indicate why the emissions or removals have not been estimated. For emissions by

sourcesandremovalsByA y 1 & 2F 3INBSYK2dza S ApsarSiaprogledsdo Sskiblishe d b ¢
AT G(GKSe | OGdzZrftte FINB abhé o6y2i 200dNNAYyIOD ! & LI
planned that these source or sink categories will be either estimatét | £t £ 2 OF 6 SR G2 dabh¢

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

According to the Kyoto Protocol, Czechiomal GHG emissions have to decrease by 8% of base year
emissions during the fivgear commitment period from 2008 to 2012. The Czech Republic has already met
its goal, however it is very difficult to separate influences of general decrease in indasttriagricultural
production and increase in overall energgission efficiency.

For 2013¢ 2020 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 already gelthswellHowever, as it

is apparent from the graphs below and also from the sectoral chapters, the emissions in 2018 increased in
comparison with previous yedtotal incl. LULUCFJhis increase was caused by the increase in emsssion
from LULUCF Iéase see details in the respective chapter of the NIR.

2.1 Description and interpretation of emission trends for aggregated GHG
emissions

Tab. 21 presents a summary of GHG emissions excl. bunkers emissions for the period from 19%) to 201
ForCQ, CHandN;Othe base year is 1990; forgases the base year is 1995.

Tab. 2-1 GHG emissions from 199018 excl. bunkers [KICQ eq.]

HFCs Total emission$
excl. LULUCF incl. LULUCF |

1990  164204.21  23572.04  9426.24 84.24 199067.16 193380.53
1991  148894.13  21992.49  8080.88 84.08 180647.24 171736.31
1992  144619.02 20661.08  7241.18 NO 85.41 174102.60 164517.32
1993  138637.29  19758.55  6496.97 86.56 166435.73 15722213
1994  132376.14  18641.23  6381.74 87.66 158886.30 151933.62
1995  131608.26  18213.89  6674.60  13.81 0.01 NO 88.68 157963.41 150565.41
1996  134962.55 18082.91  6443.49  70.85 0.68 NO 98.31 160963.08 153197.46
1997  130733.07 17682.57 6419.18  173.86 1.73 NO 96.10 156371.00 149556.10
1098  125317.67  16983.40  6295.72  242.46 1.66 NO 94.98 150176.82 143261.11
1999  116623.43  16248.67  6093.93  299.55 1.10 NO 95.94 140521.88 133372.68
2000  127066.45 15419.91 651516  418.11 4.69 NO 108.40 150632.63 142590.22
2001  126957.56  15176.93  6763.42  566.86 9.75 NO 98.82 150628.11 142295.92
2002  123895.62  14758.66  6367.13  699.32 16.39 NO 121.28 146852.29 138896.06
2003  127382.80 14784.52 5908.33  844.30 8.55 NO 144.69 150027.15 143575.72
2004  128113.81  14355.55  6586.18  952.50 12.81 NO 120.61 151067.09 144142.30
2005  125671.94 14725.14 6396.99 1073.89  14.89 NO 111.84 148972.36 141639.54
2006  126449.45  14970.21  6283.98  1350.29  31.09 NO 105.12 150191.52 145189.39
2007  128264.33  14553.15  6352.57  1764.45  29.00 NO 93.79 151980.64 14924415
2008  122941.37  14657.44  6414.88 2052.56  39.76 NO 88.67 147124.42 141133.04
2009  115193.74  14299.21  5564.77  2121.74 4544 NO 89.05 138189.66 131121.72
2010  117500.71  14502.47  5444.58  2421.35  48.04 0.15 82.76 140878.15 134638.25
2011  115060.26  14503.8  6062.56  2684.04  8.24 0.59 88.64 139317.19 132045.36
2012  110955.16  14489.07 5919.69  2792.65  6.19 0.89 92.44 135117.65 127684.43
2013  106427.46  13904.61  5693.53  2917.69  4.08 1.41 83.04 129799.09 123010.92
2014  104049.88 13907.60 5796.18 3072.22  3.02 2.37 79.90 127667.10 120997.69
2015  104815.38 1397554  6199.22  3289.90  1.93 2.15 78.27 129092.80 123280.02
2016  106629.02  13490.50 6517.16  3440.63  1.44 2.15 78.63 130895.42 126211.87
2017  105641.73 13293.89 643470 3637.91  1.48 3.33 74.03 129777.01 12746172
2018  104411.21  13177.84 6090.38  3736.11  1.33 3.11 70.56 128139.42 133933.57
97 -36.41 -44.10 -35.39 NA -16.24 -35.63 -30.74

Note: Global warming potentials (GWPs) used (100 years time horizZBh)= 25;N.0 = 298;Sk = 22 800Nk = 17 200; HFCand PFCs consis
of different substances, therefore GWPs have to be calculated individually depending on substances

GHG emissions excluding emissions/removals from LULUCF

2 relative to base year

Sincl. LULUCF
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Total emission$
excl. LULUCF

HFCs

incl. LULUCF

4incl.indirect emissions

GHG emissiorsnd removals have significantly decreased in the period £95, mainly driven by the
economy transition and pursuing major dropdown in heavy industry activities in the country. The fast
decrease has stopped around 158 00@K2 eq. and continues fittuating ever since (s€ég.2-1). From

2010 to 208 the total GHG emissions (incl. indirect emissions and incl. LULUCF) decreased by
approximatelyl% or-770.95 kt CQ eq. resulting in total emissions o882 867.3 kt CQ eq. The total
emissions excluding LULUCF decreased by 9%2@&05 kt CQ eq. The change in the trend between
including/excluding LULUCEF is caused by huge increase in emissions from LULUCF.

The total GHG emissions and removals in&@&re -31% below the base year level incl. LULUCF and
indirect emissions ane86%, when excl. LULUCF.

CO, eq. [Ki]
0 40000 95000 155000

1990 1993 1996 1999 2002 2005 2008 2011 2014 2017

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

In 1989 then Czechoslovak economy was one of the centrally plasoenomies 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 reded 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 efficieriog| switch and
increasing use of renewable energgreenhouse gases emission trend between 2007 and 2009 and
supposedly up to present days passed through significant change driven mainly by economic recession.
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2.2 Description and interpretation of emissio  n 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 2018in index form (base year = 109 and Trend in HFCs, PFCs98.§ 2018
and Sk (1990¢ 2018 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 208, compared to 83% in the base year (excl. indirect emissexts. LULUCF). It is followed

by CH (10% in 208, 12% in the base yeal;0 (5% in 208, 5% in the base year) anejhses (3% in 281

0.04% in 1990). The trend of individual GHG emissions relative to emissions in the respective base years is
presentedin Fig. 22.

CQ

100%
CQemissions have been rapidl

RSONBIaAy3a Ay
1994 the emissions have kept &
average of 68% of the amoun
produced in 1990. Inteannual
decrease irCQ emissions (excl.
LULUCF, exl. indirect emission &%
from 2010 to D18 by 11%
results the total decrease of 80%
36% from 1990 to 2L Quoting
in absolute figures, CQ | 75%
emiSSionS and removalf 1990 1995 2000 2005 2010 2015
decreased from 164204.21 to m1Energy © 2IPPU m3Agricultre =5 Waste

104 344.94 kt CQ in the period
from 1990 to 208, mainly due Fig.2-3 Percentual share of GHGs-@is begins at 80%part of CQ share is hidder

to lower emissions from the

1 Energy category (mainly 1.A.2 Manufacturing Industries &  Constructipn
1.A.4.aCommercial/Institutional and.A.4.bResidentig)|.

95%

90%

The main source oEQ emissions is fossil fuel combustion; within the Eéel Combustiorcategory,
1.A.1Energy Industrand 1.A.40ther setorsare the most importantCQ emissions increase@markably
between 1990 and 2018om the 1.A.3Transportcategory from 11484.85to 19,055.34kt CQeq.
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CH

CHemissions share decreased almost steadily during the period from 1990 to 2004, féghmiz@hane
fluctuated around 60% of its base year emissions. IrBZDH emissions were 4046 below the base year
level (incl. LULUCF), mainly due to lower contribution ofFuditive Emissions from Fuelsd emissions
from 3 Agriculture anddespite increas from the SWastecategory. The main sources©H emissions are
1.B Fugitive Emissions from Fuébolid fuel), 3Agriculture (3.A Enteric Fermentatiorand 3.BManure
Managemen} and 5Waste (5.A Solid Waste Disposal on Laadd 5.DWastewater Treatmentand
Dischargg

N0

N>O emissions strongly decreased from 1990 to 1994 by 32% over this period and then shows slow
decreasing trend with inteannual fluctuationN,O emissions decreased between 1990 and @bm
9426.24t0 6 090.38kt CQ eq (incl. LUUCF). In 2@N.0 emissions wer&5% below the base year level,
mainly due to lower emissions fromAriculture and 2.Bhemical Industry andespite increase from the
1.A.3Transportcategory.

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

HFCs

HFCs actual emissions increased remarkably between 1995 aBdrd8113.81to 3 736.11 kt CQ eq.

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

base year 1995.

The main sources of HFCs emissions are 2.F Product Usessasétid8es (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 2010. Since 2010, PFCs emissions ang ttecreasi
current level 133kt 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
Conditioningequipment

Sk

Sk emissions in 199%ccounted for 88.68 kCQ eq. Between 1995 and 281they inter-annually
fluctuated with maximum of 144.69 KQ eq. In 208 Sk reached amount 070.56 kt, the level was 16%
lower than the base year (1995).

The main sources @kemissions is 2.G Otheroduct 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 and etching semiconductors. Base year
for this gas is295. In 208 the emissions oNF; equalled to 3.1kt CQ eq.
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2.2.2 Description and interpretation of emission trends by category

Fig. 25 presents a summary of GHG

emissions by categories for the perio
from 1990 to 208:

T
T

T
T
T

Category 1 Energy

Category 2 Industria
Processes and Product Use

Category 3 Agriculture
Category 4 LULUCF
Category 5 Waste

The dominant category is theEnergy
sector, which caused for2% of total
GHG emissions in 28183% in 1990)

excl. LULUCF and indirect emissior-

200%

180%

160%

140%

120%

100%

80%

60%

40%

1990 1995 2000 2005 2010 2015

] Energy =2 I|PPU 3 Agriculture 5 Waste

followed by the categries 2Industrial Fig.2-4 Emission trends in 1992018 by categories in index form (base yea

Processes and Product

3 Agriculture which caused for 12%
and 6% of total GHG emissions in 30®% and 8% in 1990, resp.W&astecategory covered 4 %s well
as4 LULUCFategory.The trend of GHG emissions by categoriesesqmted in Fig.-2 (indexed relative
to the base year).

Usand 100)

Tab. 2-2 Summary of GHG emissions by category 12908 [kt CQ eq.]

1 Energy 2 IPPU 3 Agriculture 4 LULUCF 5 Waste |
1990 161316.31 17113.01 15648.71 -5686.64 3124.51
1991 148335.49 13847.99 13536.24 -8910.93 3266.79
1992 142964.25 14609.67 11684.25 -9585.28 3275.76
1993 137686.29 13451.41 10404.53 -9213.60 3356.73
1994 129782.71 14690.24 9430.26 -6952.68 3503.45
1995 129383.73 14188.95 9442.46 -7398.00 3510.88
1996 131977.81 14886.38 9145.66 -7765.62 3549.21
1997 126745.62 15802.86 8779.71 -6814.90 3665.98
1998 120695.04 15927.05 8430.37 -6915.71 3792.03
1999 113604.42 13406.17 8465.09 -7149.20 3806.09
2000 122160.27 14890.03 8553.86 -8042.42 3853.46
2001 122456.86 14158.91 8888.20 -8332.18 3993.32
2002 119133.36 13956.60 8559.86 -7956.23 4126.98
2003 121632.28 15013.31 8036.65 -6451.43 4285.11
2004 121393.72 15955.68 8463.99 -6924.79 4234.83
2005 120597.29 14827.22 8186.82 -7332.82 429458
2006 120708.46 15870.60 8130.78 -5002.13 4371.05
2007 121573.00 16652.13 8378.73 -2736.49 4314.32
2008 116519.27 16607.65 8445.90 -5991.39 4511.55
2009 110924.69 14085.79 7587.69 -7067.94 4621.05
2010 112491.76 15063.17 7483.80 -6239.91 4861.48
2011 110056.97 15298.82 8086.15 -7271.82 4917.13
2012 106041.83 15064.47 8018.54 -7433.22 5077.39
2013 100713.78 14907.93 7989.49 -6788.18 5373.05
2014 97707.07 15696.90 8049.32 -6669.41 5403.39
2015 98813.64 15350.06 8629.03 -5812.77 5511.01
2016 1001&.03 15525.91 8859.25 -4683.55 5567.02
2017 99013.34 15610.65 8789.24 -2315.29 5645.77
2018 96875.70 16262.90 8606.50 5794.15 5704.49
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1 Energy

3 Agriculture

4 LULUCF

1 Difference relative to previous year

2 Difference relative to base year

Tab. 2-3 Overview of trends in categories and subcategories (& eq.)

GREENHOUSE GAS SOURCE AND 1990
CATEGORIES

2000

2005

1. Energy 161316.31 129383.73  122160.27 120597.29 112491.76 98813.64 96875.70
A. Fuel combustion (sectoral approach) 149454.80 120078.72  115034.21 114188.17 106700.24 94425.88 93553.78
1. Energy industries 56855.14 61762.46 62061.95 63165.65 62122.33 53690.07 51071.61
2. Manufacturing industries and construction 47113.14 24468.30 23425.64 18844.64 12112.38 9751.37 9958.91
3. Transport 11484.85 10468.51 12119.26 17357.81 16832.27 17531.63 19055.34
4. Other sectors 33807.41 23162.56 17247.42 14546.59 15304.12 13071.99 13145.64
5. Other 194.26 216.88 179.95 273.47 329.14 380.81 322.28
B. Fugitive emissions from fuels 11861.51 9305.01 7126.06 6409.12 5791.51 4387.76 3321.92
1. Solid fels 10779.39 8468.06 6249.66 5513.41 4894.36 3774.33 2713.91
2. Oil and natural gas and other emissions fror 1082.12 836.95 876.40 895.71 897.15 613.43 608.01
energy production

2. Industrial Processes 17113.01 14188.95 14890.03 14827.22 15063.17 1535006 16262.90
A. Mineral industry 4082.45 3019.09 3633.37 3345.75 3048.42 2594.89 3077.63
B. Chemical industry 2944.23 2808.20 2937.08 2837.88 2371.07 2070.59 2047.56
C. Metal industry 9670.32 7949.20 7435.43 7103.10 6752.62 6952.50 6948.64
D. Nonenergy products from fuels and solvent 125.56 103.75 146.75 133.66 115.27 136.33 154.48
use

E. Electronic industry NO,NE NO,NE 11.17 6.64 41.95 5.30 6.64
F. Product uses as ODS substitutes NO 13.82 420.20 1083.26 2429.17 3291.42 3736.79
G. Other produtmanufacture and use 290.46 294.90 306.04 316.93 304.69 299.04 291.13
H. Other NO NO NO NO NO NO 0.04
3. Agriculture 15648.71 9442.46 8553.86 8186.82 7483.80 8629.03 8606.50
A. Enteric fermentation 5600.62 3505.93 2989.01 2798.72 2656.89 2828.21 3039.43
B. Manure management 3124.70 2130.92 1899.11 1696.13 1401.54 1324.21 1050.44
D. Agricultural soils 5627.23 3585.08 3504.92 3553.28 3252.13 4125.09 4229.33
G. Liming 1187.63 111.26 113.21 64.51 61.97 164.41 161.37
H. Urea application 108.53 109.27 47.61 74.17 111.27 187.10 125.92
4. Land use, landise change and forestry -5686.64 -7398.00 -8042.42 -7332.82 -6239.91 -5812.77 5794.15
A. Forest land -4373.15 -6720.81 -6828.20 -5933.34 -4588.67 -5324.55 7320.36
B. Cropland 214.82 235.64 210.83 184.69 188.30 167.19 99.56
C. Grassland -110.23 -328.80 -413.62 -398.21 -408.02 -335.73 -282.26
D. Wetlands 21.73 9.34 27.39 21.75 35.13 25.66 20.36
E. Settlements 271.17 238.71 237.71 237.36 179.81 143.68 124.07
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 -1488.47
5. Waste 3124.51 3510.88 3853.46 4294.58 4861.48 5511.01 5704.49
A. Solid waste disposal 1979.27 2404.98 2798.38 3058.11 3462.42 3653.77 374272
B. Biological treatment of solid waste NE,IE NE,IE NE,|IE 60.90 202.65 678.57 721.07
C. Incineration and open burning of waste 21.25 64.92 57.88 124.12 127.29 121.59 141.03
D. Waste water treatment and discharge 1123.99 1040.98 997.20 1051.44 106912 1057.08 1099.67
Memo items:

International bunkers 528.22 562.83 593.83 978.92 965.41 895.11 1248.26
Aviation 528.22 562.83 593.83 978.92 965.41 895.11 1248.26
CQ emissions from biomass 6445.39 5790.70 6666.40 8667.97 12354.38 16225.54 1676607
Longterm storage of C in waste disposal sites ~ 15558.30 19691.70 24677.97 30258.81 36422.71 41586.48 44559.40
Indirect N,O 1081.26 551.41 418.41 408.05 351.20 280.93 256.75
Indirect CQ 1864.62 1437.38 1175.02 1066.46 977.94 789.05 689.82
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Enegy (IPCC Category 1

The trend for GHG emissions froniEthergycategoryshows decreasing trend of emissions. They strongly
decreased from 1990 to 1994 and then fluctuated by 2002. After 2002 they stayed relatively stable by
2007. In the period 2002 2007 emissions kept around 120 000®E eq. Total decrease between 1990

and 20Bis 37%. Between 2016 to 2@8kmissions from category Energyslightlydecreased by %.

From the total  875.70kt CQ eq. in 20B 97% comes from 1.Ruel Combustion, the reate 1.BFugitive

Emissions from Fuels (mainly Solid

Fuels). 1.BFugitive Emissions from) 7000

Fuelsis the largest source foCH,
which represented24% of all CH

60.00 -

emissions in 208. 32% of allCH | so00

emissions in 208 originated from

Energycategory. 40.00

CQ emissios from fossil fuels

combustion (category 1.EBnergy are | zo00 -

the main source in Czech Repaldi

inventory with a share of 9% in total | 0%

emissions from Energy secto€Q
emissions from category Energy

30.00 -

0.00 -

1.A.1 1.A2

1.A4 1.A5 1.8

contributes for 73% to total GH
emissionsCH, for 4% awl N>O for 1%
in 2018 (excl. LULUCF).

Industrial Processes and Product Use (IPCC Category 2)

'Fig.2-5 Trends in Energy by categories 199018 (TgCQ eq.)

GHG emissions from the IBdustrial
Processes and Product Usategory
fluctuated with decreasing trend
during the whole period 1990 to 281
Ly SINIe@& mpndecieases
rather rapidly, then reached decade
minimum in 1999 and subsequently
decreased with total minimum in 2009
(global economic recession). Betwee
1990 and 208, emissions from this
category decreased b%%. In 208
emissions amounted fol6 196.63 kt
CQeq.

12.00

10.00

8.00

6.00

4.00

2.00

0.00

The main categories in thel@dustrial

Processes and Product Usategory Fig.2-6 Trends inlPPU by categories 1998018 (TgCQ eq.)

are 2.C Metal Industry (42%)

2.FProduct Uses as OB@&bstitutes(23%),2.AMineral Industry(19%) and 2.Ehemical Industry13%) of

the sectoral emissions in 281Fig. 26).

The most important GHG of thel@dustrial Processes and Product Wsdegory wasCQ with 74% of
sectoral emissions, followed bygases (3%).
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Agriculture (IPCC Category 3) 1200

GHG emissions from the category] 100
3 Agriculturedecreased relativelytsadily
over the period from 1990 to 2003 and
then fluctuated. In 2010 emissions
reached minimum level which is 53 %
below the base year level.

Agriculture amounted to 8 6065

kt CQ eq. in 20B which corresponds to

6% of national total emissions (excl.
indirect emissions, excl. LULUCF). Th
most important subkcategory 3.D
Agricultural  Soils N.O emissions)
contributed by49% to sectoral total in
2018, followed by the 3.A Enteric Fermentati@@H emissions, 35%).

T T T
2.A 2B 2.C 2D 2E 2.F 2G

Fig.2-7 Trends inAgriculture by categries 19962018(TgCQ eq.)

3 Agricultureis the largest source fax,O and second largest source f@H emissions 8% of total
emissions of N;O and 27% of total
emissions o€H, excl. LULUCF). Howev{ 1000
it's emission trend steadily decrease
over the whole observed period.

4A ac 4G

8.00

6.00

Land Use, Lantlse Change and *®
Forestry (IPCC Caery 4) 200

GHG removals from the 4#4and Use,
LandUse Change and Foresttgtegory
vary through tle whole time series with
maximumof -9585.28 kt CQ eq. in 092

and minimumin 2017 (-2 315.29 kt
CQeq.)

- e

Emissions and removals amounted to—
5 794.15 kt CQ eqg. in 20B, which
corresponds to4% of total national |,
emissions.

4.8 4.D 4.E

bk

Fig.2-8 Trends in LULUCF by separate source and sink categories¢
2018 (Tg C&xq.)

0.35

LULUCF category n® longer asink for | o5,
CQ. Starting with 2015 the removals
decreased and resulted in emissions
2018. The situation is causeoly the |0
extreme droughiinduced accelerating
bark-beetle outbreak calamity
experienced in the Czech forestry in th o.10
recent years (since 2015).

0.25

0.15

0.05

0.00
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Waste (IPCC Category 5) 200

3.50

GHG emissions from category\VBaste

substantially increaseduring the whole
period. In 208 emissions amounted for
5 704.49kt CQ eq., which is 8% above | 250 -
the base year level. The increase

emissions is mainly due to highe
emissions ofCH from 5.A Solid Waste | 1.50 -
Disposal and due higher emissions in 5
Incineration and open burning of waste
The share of category 5 Waste in tot{ oo -
emissions was 4% in 281

3.00 -

2.00 -

1.00 -

0.00 -

5.A 5.8 5.C 5.D

The main source is solid 53vlid Waste
Disposal, which accounted for6% of
sectoral emissions in 2018ollowed by
5D Wastewater Treatment ana

Discharge (19%) arkiB Biological treatment of solid waste3%) Trends of the searate subcategories
in Waste sector can be observed on Fi§. 2

Fig.2-9 Trends inWasteby categaies 19962018(TgCQ eq.)

93% of all emissions from Waste category @ emissionsCQ contributes by 2% anbl,O by 5%.

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

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

2.2.4 Description and interpretation of emission trends for KP  -LULUCF inventory

Of the qualifying KP LULUCF activities, emission removals from Forest Management domitiagedos a

in the reported period from 2013 to 2018There 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 contrBsforestation represents emissions for all years
(Tab. 24).

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

Year Article 3.3 activities Article 3.4 activities HWP
Afforestation and Deforestation Forest Other Art. 3.4 HWP contribution
Reforesation Management activities

2013 -499.36 254.05 -629256 NA -126.9
2014 -53338 251.20 -6187.48 NA -96.16
2015 -548.41 197.61 -525928 NA -490.14
2016 -554.34 23840 -421991 NA -940.84
2017 -565.38 264.66 -1859.34 NA -106046
2018 -538.58 151.06 6345.74 NA -1488.47
Total* -3239.45 1356.99 -1747284 NA -2432.53

*) Cumulative net emissions and removals for all years of the commitment period reported 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; however fugitive emissions are also important source of emissions. The two main categories are
1.AFuel 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 basic framework for processing greenlsoeisesgaons

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 based on the total energy balance of thé Repablic. 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 energy balance forms the
basis for preparig a database of activity data in the Reference and Sectoral Approaches. The Reference
Approach is based on data from the source part of the energy balance; the Sectoral Approach involves
processing of data on fuel consumption in a structure correspondintpé 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 Trpod 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 by calculation from activity data andyespetific 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 missing or are
insufficient.

3.1.1 Key categories in sector 1 Energy

Combustion processes included in category 1.A make a decisive contribution to total emissions of
greenhouse gases. &IQ, CH and N O emissions are derived from the combustion of fossil respectively
biofuels and other fuels in statiomaand mobile sources.

On thewhole, 13key sources have been identified in sector 1, the niogiortant of which are the first 4
given Tab d. This group of sources contributes 77.5% to total greenhouse gas emissions (without
LULUCEF).

It is apparent fom the table that the first four categories are of fundamental importance for the level of
greenhouse gas emissions in the Czech Republic and, of these, the combustion of Solid Fuels constitutes a
decisive source. This consists primarily in the combusifo®olid Fuels for the production of electricity

and supply of heat. Another important category consists in the combustion of Liquid Fuels in the transport
sector and the combustion of Natural Gas has approximately the same importance. This corresponds
mosgly 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. Fo
RANBOU 3INBSYyK2dzaS Il aSas GKS O2yadzyLlixzy 2F TFdzSf a
for stationary sources, the fuel consumption is given in the CRF format in aggregated structure, i.e. as Solid,
Liguid and Gaseous Fuels accordm¢PrCC definition. All the CRF Tables in sector 1.A were appropriately
completed for the entire required time interval of 19902018.

In 1.BFugitive Emissions from Fuels category, especially 1.BaabMining and Handling was evaluated
as a key catagy (Tab.3-1). Category 1.B.Dalso was identified as a key categowtbe latest assessment.
Moreover, identifiers placed this category just over the borderline between key andkepicategories.

Tab.3-1 Overview of key categories in 1 Enerd30(L8

1.A.1 Energy industriesSolid Fuels CQ LA;TA LA, TA yes yes yes yes 35.33 36.92
1.A.3.b Transport Road transportation CQ LA, TA LA TA yes yes yes yes 13.82 14.44
1.A.4 Other sectors Gaseous Fuels CQ LA, TA LA, TA yes yes yes yes 5.12 535
1.A.2 Manufacturing industries anc

construction- Gaseous Fuels CQ LA, TA LA, TA yes yes yes yes 3.96 4.14
1.A.2 Manufacturing industries anc

construction- Solid Fuels CQ LA, TA LA, TA yes yes yes yes 2.87 3.00
1.A.4 Other sectors Solid Fuels CQ LA, TA LA, TA yes yes yes yes 2.77 2.90
1.B.1.a Coal Mining and Handling Ch LA, TA LATA yes yes yes yes 1.95 2.04
1.A.1 Energy industriesGaseous Fuels CQ LA, TA LA, TA yes yes yes yes 2.12 2.21
1.A.4 Other sectors Liquid Fuels CQ LA, TA LA, TA yes yes yes yes 0.93 0.97
1.A.2 Manufacturing industries anc

construction- Liquid Fue$ CQ TA TA yes yes yes yes 0.26 0.28
1.A.4 Other sectors Solid Fuels CH TA TA yes yes yes yes 0.22 0.23
1.A.4 Other sectors Biomass CH LA yes yes 0.45 047
1.B.2.b Natural Gas CH LA, TA yes yes 0.43 044

KC: key category
1 includng LULUCF
2excluding LULUCF

3.1.2 Emissions Trends

CQ emissions from the 1.A sector decreased by 36% from 14Z®in 1990 to 92 MtCQ in 2018.
FurthermoreCQ emissions from the 1.B sector decreased by 77% from 458 kt in 1990 to 104 kt in 2018,
as well 8 CH emissions from 1.B sectors decreased by 72% from 456 kt in 1990 to 129 kt ifr203-8.
indicates overall trend i€Q 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 irperiod 1990¢ 2018

Tab.3-2 Emissions of greenhouse gases and their trend from 1§2018 from IPCC Category 1 Energy

1990 147 241 | 531.02 2.68
1991 135 653 477.92 2.46
1992 131020 449.17 2.40
1993 125 999 440.07 2.30
1994 118 688 416.93 2.25
1995 118 539 406.86 2.26
1996 121 230 402.61 2.29
1997 116 267 392.52 2.23
1998 110 799 369.84 2.18
1999 104 551 336.34 217
2000 113 792 307.22 2.31
2001 114 506 292.68 2.13
2002 111 659 273.67 2.12
2003 114 208 270.95 2.18
2004 114 222 260.45 2.21
2005 113 017 276.74 2.22
2006 112 885 286.00 2.26
2007 114 173 268.58 2.30
2008 109 167 267.08 2.26
2009 103 919 254.36 2.17
2010 105 375 258.78 2.17
2011 102 962 257.73 2.19
2012 99 155 249.92 2.14
2013 94 716 214.84 2.10
2014 91 798 211.10 2.12
2015 92 994 206.94 217
2016 94 671 194.13 2.21
2017 93 827 181.04 2.21
2018 92 006 168.80 2.18
Trend -38% -68% -19%
1990/2018

3.1.2.1 Emission trends by subcategories

The individual dosectors have different contributions to trends in emissidfig.3-2 illustrates the trends
in emissions on the example GIQ emissions and the share @Q emissions in different subsectors in
2018.

The greatesincrease in emissions was recorded in subsector 1.A.3 Transport between 1990 and 2007,
when emissions increased by 160%. In absolute values, this corresponded to an increase fra@Ql1 Tg
in 1990 to 18 Tg in 2007. A slight decrease has been apparen€§i68ewnhile between
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Fig.3-2 Share and development d€Q emissions from 19902018 in individual suksectors; share o€Q emissions in individual
subsectors in 2018 [kt]

2014 and 2018 is apparent slightrease by 2.3 Tg. Emissions from subsector 1.A.1 Energy Industries are
almost constant with slight fluctuations over the entire period; the greatest reduction occurred in
subsectors 1.A.2 and 1.A.4 from 47 and 3ZTgin 1990 to 10 and 12 T@Q in 2018, respectively.

Fig. 33 demonstrate that the fugitive emissions from Solid fuels also indicate substantial decrease in the
whole timeseries, i.e. 78% fdCQ emission and 75% fdCH emissions. Fugitiv€H emissions from Oil

and Natural Gas also indie decrease for 44% in the time series. Fugi@®@ emissions from Oil and
Natural Gas indicates increase, however, these 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 QOil
and Natural Gas

The trends for different subcategories are also presentetiain.3-3.
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Tab.3-3 Total GHG emissions in [RQ equivalent] from 1990¢ 2018 by subcategories of Energy

1990 161316 149455 56855 47113 11485 33807 194 11862 10779 1082
1991 148335 137707 55476 39860 10306 31909 156 10628 9 698 931
1992 142964 132874 54650 43897 10721 23406 201 10090 9 227 863
1993 137686 127753 54321 36752 10253 26239 188 9933 9 088 845
1994 129783 120339 54842 29186 11163 24933 214 9 444 8612 832
1995 129384 120079 61762 24468 10469 23163 217 9 305 8 468 837
1996 131978 122823 66518 24253 10659 21183 211 9 155 8 250 905
1997 126 746 117754 62809 24061 10532 20154 198 8 991 8 099 892
1998 120695 112059 60678 21705 11687 17816 173 8 636 7 696 940
1999 113604 105724 58225 18506 11996 16829 167 7 881 6 959 922
2000 122160 115034 62062 23426 12119 17 247 180 7126 6 250 876
2001 122 457 115704 64245 20879 12902 17517 161 6 752 5925 828
2002 119133 112829 62799 19999 13479 16310 242 6 305 5431 873
2003 121632 115417 62449 19937 15268 17519 245 6 215 5399 816
2004 121394 115446 62568 19569 16025 17010 273 5947 5186 762
2005 120597 114188 63166 18845 17358 14547 273 6 409 5513 896
2006 120708 114073 62615 18544 17700 14956 259 6 635 5735 900
2007 121573 115390 66264 16659 18616 13504 347 6183 5 287 897
2008 116519 110383 61533 16197 18464 13812 377 6 136 5312 825
2009 110925 105196 57462 15945 17853 13572 364 5729 4861 868
2010 112492 106700 62122 12112 16832 15304 329 5792 4894 897
2011 110057 104301 61884 11138 16662 14229 387 5 756 4917 839
2012 106 042 100502 58755 10810 16384 14236 316 5540 4 856 684
2013 100714 96143 55168 10085 16254 14325 309 4571 3937 634
2014 97707 93193 53790 9561 16769 12755 319 4514 3882 632
2015 98814 94426 53690 9751 17532 13072 381 4 388 3774 613
2016 100182 96 151 54 456 9484 18206 13598 407 4031 3421 610
2017 99013 95376 51771 10311 18707 14123 465 3637 3025 612
2018 96876 93554 51072 9959 19055 13146 322 3322 2714 608
Total Trend  -40% -37% -10% -79% 66% -61% 66% -12% -75% -44%
1990- 2018

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 perforefexéhce 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 additional information. It
provides information only on totalQ emissions without any further division into consumer sectors.

From 2015 submission onward, it is required to tise Reference Approach in line with IPCC 2006
Guidelines (IPCC, 2006). Main difference between the new reference approach in contrast with the old
2yS3y dzaSR dzyGAf y26 oLt/ / MPPTHSNXAAZGENBRAQPE NS R |
carbon),used for some nomnergy fuels, now a new, broader conceptis usédS E Of dzZRSR Ol Nb 2y
includes not only the stored carbon, but also carbon used and emitt€&iai® other sectors, not only in

1.A (most often in sector 2 IPPU). This means that fiwe total carbon, calculated on the base of apparent
R2YSaldAO O2yadzYLIiAzy 6! LI NByild O2yadzYLliaAz2yz /0
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case of carbon contained in fossil fuels used: (i) as raw materials for further treatment in trsryndu
(feedstocks), (ii) as reductants and (iii) as-‘emergy products.

h@SNDASE 2F YIGSNALFtazs O2ymah3adyiyd aSEOt dzZRSR OF ND

Tab.3-4 Products used afeedstocks, reductants, and for neanergy products (IPCC, 2006)

Feedstocks Naphtha

LPG (propanebutane)
Oils used as feedstocks
Refinery gas

Natural gas

Ethane

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

Non-energy products Bitumen

Lubricants

Paraffin waxes

White spirit

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

Ly GKS /1TSOK ylLiaA2ylt Ay@Syi2NE 628S YSyirz2ySR

the following substances:

1 Naphtha

I Bitumen

1 Paraffin waxes

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

InTab.3-5and Tab. & are reported values, set by the reference approach for the years 1990, 2000, 2005,
2010, 2015, 2016, 2017 and 2018 and a conspa between the reference and sectoral approach for the
same years. Iimab. 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 35856 71.77 286.78 298.26 -3.85
Solid Fuels 1315.08 86.73 1228.36 1179.22 4.17
Gaseous Fuels 219.91 219.91 205.43 7.05
Other Fuels 0.26 0.26 0.26 0.00
Total 1893.81 158.50 1735.31 1683.18 3.10
1995 Liquid Fuels 321.29 96.97 224.33 23308 -3.76
Solid Fuels 937.64 71.03 904.15 866.61 4.33
Gaseous Fuels 274.74 274.74 260.80 5.35
Other Fuels 0.65 0.65 0.65 0.00
Total 1534.33 168.00 1 403.87 1361.14 3.14
2000 Liquid Fuels 311.43 87.59 223.84 238.42 -6.12
Solid Fuels 901.78 66.29 835.48 822.67 1.56

Part 1: Annual inventory submission 60

-
-

(



NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

Gaseous Fuels 314.52 314.52 305.05 3.10
Other Fuels 1.28 1.28 1.28 0.00
Total 1529.00 153.88 1375.12 1367.42 0.56
2005 Liquid Fuels 387.46 111.20 276.26 291.96 -5.38
Solid Fuels 847.06 75.47 771.58 762.94 -1.12
Gaseous Fuels 323.04 323.04 318.87 -1.29
Other Fuels 5.69 5.69 5.69 0.00
Total 1563.25 186.67 1376.58 1379.46 -0.21
2010 Liquid Fuels 370.03 99.40 270.62 277.31 -2.41
Solid Fuels 780.51 71.50 709.01 702.25 0.96
Gaseous Fuels 338.55 3.80 334.75 309.77 8.06
Other Fuels 5.89 5.89 5.89 0.00
Total 1494.97 174.70 1320.27 1295.23 1.93
2015 Liquid Fuels 354.50 81.65 272.86 278.84 -2.15
Solid Fuels 682.81 75.36 607.45 595.68 1.98
Gaseous Fuels 272.03 4.02 268.01 263.19 1.83
Other Fuels 7.07 7.07 7.07 0.00
Total 1316.42 161.03 1155.39 1144.78 0.93
2016 Liquid Fuels 330.80 52.58 278.22 278.86 -0.23
Solid Fuels 685.73 78.26 607.46 598.50 1.50
Gaseous Fuels 294.46 4.21 290.25 285.65 1.61
Other Fuels 7.78 7.78 7.78 0.00
Total 1318.76 135.05 1183.71 1170.78 1.10
2017 Liquid Fuels 381.44 101.68 279.76 286.84 -2.47
Solid Fuels 657.77 69.18 588.59 577.92 1.85
Gaseous Fuels 302.19 3.72 298.46 294.60 1.31
Other Fuels 8.6 8.63 8.63 0.00
Total 1350.0 174.58 1175.45 1167.99 0.64
2018 Liquid Fuels 387.66 102.69 284.97 288.35 -1.17
Solid Fuels 652.51 72.05 580.46 566.23 2,51
Gaseous Fuels 286.16 3.74 282.42 278.82 1.29
Other Fuels 7.28 7.28 7.28 0.00
Total 1333.61 178.49 1155.12 1 140.68 1.27
Tab.3-6 Results forCQ emissions (kt) according to reference approach and comparison with sectoral approach
Liquid Fuels 26351.41 5392.00 20959.41 22196.81 -5.57
Solid Fuels 126 345.82 9280.00 117 065.82 113 360.35 3.27
Gaseous Fuels 11 990.12 0.00 11990.12 11 200.98 7.05
Other Fuels 24.04 24.04 24.04 0.00
Total 164 711.39 14 672.00 150 039.39 146 782.19 2.22
1995 Liquid Fuels 2343231 7197.00 1623531 17 180.98 -5.50
Solid Fuels 89857.58 7600.00 82257.58 86 592.46 -5.01
Gaseous Fuels 15 110.05 0.00 15110.05 14 343.44 5.34
Other Fuels 59.83 59.83 59.83 0.00
Total 128 459.77 14 797.00 113662.77 118176.72 -3.82
2000 Liquid Fuels 22 666.97 6481.00 16 185.97 17 467.23 -7.34
Solid Fuels 86 604.97 7 093.00 79511.97 79108.45 0.51
Gaseous Fuels 17 297.33 0.00 17 297.33 16 776.79 3.10
Other Fuels 117.00 117.00 117.00 0.00
Total 126 686.27 13574.00 113 112.27 113 469.47 -0.31
2005 Liquid Fuels 40 081.24 20040.62 20040.62 21 486.51 -6.73
Solid Fuels 146 735.88 73367.94 73367.94 73180.71 0.26
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Gaseous Fals 35529.19 1776459 1776459 17 535.52 1.31
Other Fuels 500.73 500.73 500.73 0.00
Total 222 847.04 111173.15 111673.88 112 703.47 -0.91
2010 Liquid Fuels 27 089.51 7394.00 1969551 20001.69 -1.53
Solid Fuels 74 538.66 7296.00 67 24266 67 468.09 -0.33
Gaseous Fuels 18 717.09 210.00 18 507.09 17 126.77 8.06
Other Fuels 512.00 512.00 512.00 0.00
Total 222 847.04 111173.15 111673.88 112 703.47 -0.91
2015 Liquid Fuels 26 062.34 6134.00 19928.34 20097.63 -0.84
Solid Fuks 65 256.37 754472 57711.65 57501.66 0.37
Gaseous Fuels 15 075.90 223.00 14 852.90 14 586.54 1.83
Other Fuels 614.72 614.72 614.72 0.00
Total 107 009.34 13901.72 93 107.62 92 800.56 0.33
2016 Liquid Fuels 24 274.34 3980.15 20294.19 20 167.22 0.63
Solid Fuels 65434.26 783441 57599.85 57 785.17 -0.32
Gaseous Fuels 16 342.55 233.15 16 109.40 15854.22 1.61
Other Fuels 740.28 740.28 702.75 5.34
Total 106 791.43 12047.71 94 743.71 94 509.36 0.25
2017 Liquid Fuels 27 920.06 7489.68 20430.38 20717.28 -1.38
Solid Fuels 62 962.33 692851 56033.82 550989.77 0.08
Gaseous Fuels 16 759.76 206.53 16 553.24 16 339.36 1.31
Other Fuels 705.28 705.28 654.02 7.84
Total 108 347.43 14624.71 93722.71 93700.43 0.02
2018 Liquid Fuels 2839756 7608.38 20789.18 20 980.81 -0.91
Solid Fuels 62 535.39 7247.67 55287.72 54 846.46 0.80
Gaseous Fuels 15 867.30 207.40 15659.90 15461.00 1.29
Other Fuels 614.04 614.04 614.04 0.00
Total 107 414.29 15063.44 92 35085 91 902.31 0.49

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 1893.81 164 14672 150039 146 782 2.22
158.50 1735.31 1683.18 3.10 711

1991 1702.60 148 10766 137 284 135255 1.50
114.01 1588.59 1553.97 2.23 050

1992 1 640.05 140 11327 128886 130624 -1.33
120.20 1519.85 1520.77 -0.06 213

1993 1579.21 134 10250 124337 125621 -1.02
108.30 1470.90 1465.86 0.34 587

1994 1511.07 127 12125 115742 118 320 -2.18
130.62 1380.45 1390.37 -0.71 868

1995 1534.33 128 14797 113663 118 177 -3.82
168.00 1366.33 1 398.68 -2.31 460

1996 1576.49 130 15311 115126 120880 -4.76
174.02 1402.47 1448.35 -3.17 437

1997 1590.39 132 15251 117007 115923 0.94
171.19 1419.20 1395.22 1.72 258

1998 1 539.46 126 14935 111926 110459 1.33
167.23 1372.23  1343.55 2.13 861

1999 1422.61 115 12876 102 463 104 237 -1.70
149.06 1273.55 1279.23 -0.44 339

2000 1529.00 126 13574 113112 113 469 -0.31
153.88 1375.12 1367.42 0.56 687

Part 1: Annual inventory submission 62



- NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

2001 1553.61 127 13262 114474 114175 0.26
151.12 1402.50 1387.11 111 736

2002 1536.65 126 14023 112166 111 325 0.76
158.75 1377.90 1355.78 1.63 189

2003 1 55665 127 14871 113120 113885 -0.67
167.36 1389.29 1 387.83 0.10 991

2004 1526.00 124 17064 107 398 113 908 -5.71
195.49 1330.50 1 393.07 -4.49 463

2005 1563.25 127 16032 111674 112703 -0.91
186.67 1376.58 1379.46 -0.21 706

2006 1591.19 130 17090 113270 112550 0.64
19680 1394.38 1378.89 1.12 360

2007 1591.26 131 16424 114918 113870 0.92
187.36 1403.90 1387.25 1.20 342

2008 1531.46 125 16524 108 691 108 869 -0.16
192.13 1339.33 1334.79 0.34 215

2009 1409.26 114 13513 101309 103 660 -2.27
158.66 1250.59 1 267.58 -1.34 822

2010 1494.97 120 14899 105957 105109 0.81
174.70 1320.27 1295.23 1.93 857

2011 1416.12 115 14342 101626 102 700 -1.05
167.18 1248.94 1 253.83 -0.39 967

2012 1364.67 111 14512 96604 98889 -2.31
170.03 1194.64 1211.19 -1.37 116

2013 1354.73 110 14393 95696 94515 1.25
167.41 1187.32 1166.20 1.81 090

2014 1290.76 104 15384 89506 91595 -2.28
180.79 1109.97 112554 -1.38 891

2015 1316.42 107 13902 93108 92801 0.33
161.03 1155.39 1144.78 0.93 009

2016 1318.76 106 12048 94744 94509 0.25
135.05 1183.71 1170.78 1.10 791

2017 1 350.03 108 14625 93723 93700 0.02
17458 117545 1167.99 0.64 347

2018 1333.61 107 15063 92351 91902 0.49
178.49 1155.12 1140.68 1.27 414

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 CzSO. This assumption is based on the fact tffatatice between RA and SA for the
surrounding years is very low.

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

I

1990 2.22 63 291.46 3.64 -1.42
1994 -2.18 -15 358.56 -1.06 -1.12
1995 -3.82 -9 473.82 -0.65 -3.17
1996 -4.76 -6 487.39 -0.43 -4.33
2004 -5.71 -14 378.42 -0.98 -4.74
2009 -2.27 -13 980.44 -1.02 -1.25
2012 -2.31 -3 539.80 -0.26 -2.05
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2014 -2.28 6 547.97 0.51 -2.79

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 ditesin

Basic activity data are available in the CzSO energy balance (CzSOT&0139. gives the amount of
stored Kerosene Jet Fuel.

Tab.3-9 Kerosene Jet Fuel intarnational bunkers

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

[Tdlyear] 13573 14 070 14 763 15644 14288 13387 13271 12367 11931 12248 12412 13250 15016 17309

3.2.3 Feedstocks and non-energy use of fuels

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

of resources it is necessary to carefublyrg out a completeness check@@ emissions in the sectors 1.A
(Energy combustion) and 2 IPPU, for those kinds of fuels that are used for both energy aneenergy

purposes.

Nonenergy fuels are divided into three categories:

5) Raw materials for thechemical industry (FeedstocksThese 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 partaiftion
contained in the feedstock remains largely stored in these products. Typical examples of raw
materials are the feedstocks for petrochemical industry (naphtha), natural gas, or different types
of oils (e.g. the production of hydrogen for the suggent production of ammonia by partial
oxidation).

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

7) Non-energy products 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 petrolatum), diluents and
solvents, bitumen (for covering roads and roofs) and paraffin. IngoayelPPU emissions GO
and other GHG occur only to a limited extent (e.g. during the oxidation of lubricants and paraffin).
Substantial emissions occur during their recovery and during disposal by incineration (in the sector
and in Waste).

Emissions bim feedstocks in chemical industry are reported in subsector 2.B, from reductants primarily in
subsector 2.C and from nesnergy products, used mainly for other purposes, than incineration (e.qg.
lubricating oils) in subsector 2.D.
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The energy balance of th€zech Republic in accordance with the Regulation No 1099/2008 of the
European Parliament and of the Council on energy statistics distinguishes various types of fuels in their
use for energy and noeanergy purposes. Below are listed the different kindsfudls with a high
proportion of nonenergy use in the Czech Republic.

Some types of liquid fuels are designed mainly for-anargy use. This is primarily naphtha, for which
CzSO indicates, since 2001, that virtually the entire amount is consumed f@neogy purposes by the
chemical industry, mainly as petrochemicals (2.B). Less significant is trenamyy use of LPG. Since
Naphtha is major feedstock, the emission from sector 2.B.8 Petrochemical and Carbon Black Production is
reported in the CRF TalleA(d) as arising from this feedstoélallowing the recommendation of the 2019
review the emissions from neenergy use od fuels froifPG and Gas/Diesaie reported in the CRF 1AD

as well. There is apparent decrease of Ethylene production in 2016 h#&eadcident 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 for renergy purposes of fuels is a group marked as
Other Oils. Their most significant shaee 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 also used as a Solvent Use. In 2018, the consumption of Other Petroleurat®fodu
non-energy purposes (particularly in sgbctors 2.B, 2.D) was 22.3 BED produced during ammonia
production (2.B.1) is reported in Table 1.A(d) under Other Oil. The rest of the Other Oil useetimengy

use is processed for the Solvents. &olhg the IPCC 2006 Gls., from Solvent Use (2.D.3) thered&no
produced.

Less important categories are White Spirit and Paraffin Wax, which are indeed only used-éarengy
purposes in 2.D and naturally their consumption is small compared to @ttenleum Products.

The liquid fuels, used specially for renergy purposes, include also bitumen, whose consumption in 2018
was 21 PJ and lubricants with consumption in 2018 of 9 PJ. While in the case of using bitumen there are
no emissions ofcQ (Storal carbon), in the case of lubricants use, annually a part is oxidiz€ito
(Reported in 2.D.1) ConsequeniQ reported in Table1l.A(d) under Lubricants is @@ which is arising

in 2.D.1.

Solid fuels for nofenergy purposes are mainly used as redmts. These include coke (Coke Oven Coke),
from which in 2018 were used 50 PJ in the production of iron and steel (2.C.1). Consedi@®méported

in Table 1.A(d) under Coke Oven Coke isG@ewhich is arising in 2.C.1 from Metallurgical coke use. In
the Other bituminous coal in 2018 were used 8 PJ asemangy use. Other bituminous coal was used as
reductant in 2.C.1 as well.

Natural gas (NG) is in many countries also used as a feedstock. In the Czech Republic it was not until
recently, and since 2@the CzSO indicates that approximately 1% of annual consumption of natural gas

in the Czech Republic is used for rarergy purposes in the chemical industry. This-eaergy use is
reported under 2.B.10.

Fuels for norenergy use are not accounted foranthe Sectoral approach in category 1.A. In the Reference
approach NEU are deducted from the apparent consumption as excluded carbon (sehaftdy 'CQ
reference approach 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 feedstocks

Non-energy Fuels NCV EF
[GJ/kt] [t COQ/TI]
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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 39 001 73.30
Refinery Gas 46 023 55.08)
Coke Oven Coke 2917® 107.00

1 country-specific value
2 used in blast furnaces

3.2.4 Methodological issues

The chapter describes procedures, which are applied for emission estimates from combustion sources in
general. Edt chapter for specific subcategories then contains (if applicable) any specific procedures used
for these specific sources.

The data for the whole time series was constructed on the basis of data from the CzSO Questionnaire
(CzSO0, 2019), where the data fuel consumption are provided in various ways. Data are available for
Solid and Liquid Fuels in mass 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 givengra.TNatural Gas is given in
thousand ni and the consumption in TJ is also tabulated; however, in this case it is calculated using the
gross caloric value. The Energy balance in mass units (kt p.a.) for last reported year (2018) is given in Annex
4, Tabls A41 ¢ A4T.

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

The principles of preparation of the emission inventory are further specified in detail for the individual
phases of data preparation and processing antdsequent 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 formh&se consist primarily in datasets obtained from CzSO as officially
submitted data for drawing up the 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 i &nchive of the sectoral
expert.

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

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

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

In case EU ETS data are used, the original forms are stored 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 the EXCEL format. Each
G2NJAYy3 FAES KFa | a¢AdGES LI IS¢ Fa GKS FTANBRG &AKS
computational model for emission estimatesiin the stationary sources in Energy sector.
The Title page shall contain particularly the following 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

description of transfer of specific data from the source files

1

1

1

1 the saurce of the data employed

1

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 aneitterconnected with the final
computational files, where are data transferred in the specific subcategories and the computation of
emission estimates is carried out. The operational part of the files contains whole computational approach
for estimation ¢ CQ, CH andN.O emissions, which includes following steps:

1 complete division of data about 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 Aproaches)

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

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

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

3.2.4.3 Calculations of emissions

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

Coke Oven Gas, Gas Works Gas and biofuels are givenydineigttajoules in the CzSO Questionnaires
(CzSO0, 2019), however, the data were calculated using the gross calorific values, so it is necessary to
recalculate these values to net calorific values.

Natural Gas is provided in the statistic reporting in S0 Questionnaire (CzSO, 2019) in thousahd m
and in TJ; however, the data in TJ is determined using the gross caloric value. Volume reported by CzSO in
thousandmdA & NBfF 4GSR (2 (GKS oldNIRS O2yRAGAZ2Y&Ea4GE AdSoO
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CzSO wes for the conversion between gross and net calorific value coefficient NCV/GCV = 0.9. In 2014 was
carried out research in order to develop methodology for determination of precise values of this
coefficient. Details concerning the research and methodotdgletermination of the coefficient NCV/IGCV

is provided in Annex 5.

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

oo T8t T p TJOP @ o T

08 6 p P ™ @ oG X
where NCV and GCV are expressed inMAyf G KS NBFSNBYOS G SYLISNI (dzNB a
However, improved values of the ratio NCV/GCV is not far from the IPCC default value 0.9. For example,
to the NCV = 34.53B81J/m® given in the Tab.-31 it corresponds the ratio NVC/GCV=0.9021 calculated
from the equation above. This equation was used for calculation of NCV from GCV for all time period.

For calculation o£Q emissions are used emission factondyich 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 specific of fuel, the values of emission factors are listed in the specific
chapters bellow. Default emission factors from the IPCC methodology have been for key categories
gradually substituted by country specific emission factors. Moreover, in c&3@ eimission factors from

lignite (brown coal) and bituminous coal, the prassocountryspecific emission factors were in this
submission refined by using #p-date national data. Description of used coungiyecific emission factors
including ways of their evaluations is provided in Annex 3.

CH and NO emissions from fuel comlstion from stationary sources are not among the key categories.
Thus contrary taCQ emission factors, fo€CH and N2O emission factors are used always default values
from IPCC 2006 Guidelines (IPCC, 2@ andN,O emission factors are listed in theesgfic subchapters
for specific subcategories.

GeneralCQ emission factors and NCV are provided in

Tab.3-11. With regards that values in following table are used in Czechia companies with obligation to
report their emission to Emission Trade SystergBU ET&vhich is a markebased approach to controlling
pollution by providing economic incentives for achieving reductions in the emissions of pollutants), values

of country specific EF are expressed asyadrs man i.e. mean of years 20142018. This adjustment
decrease inaccuracies in emission reporting to EU ETS, which are caused by time discrepancy (companies
will use the values for reporting year 2019).

Tab.3-11 Net calorific values (NCVEQ emission factors and oxidation factors used in the Czech GHG inverg@g18

Fuel (IPCC 2006 Guidelines NCV CQEP Oxidation CQEMP
definitions) [TI/kt] [t COITI] factor [t CQ/TI]
Crude Oil 42.800 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 Oil 39.203 73.30 1 73.30
Coking Coal 29.592 93.53 1 93.33
Other Bituminous Coa) 26.373 94.56 0.9707 91.79
Lignite (Brown Coal 13.492 99.34 0.9846 97.81
Brown Coal Briguettes 23292 97.50 0.9846) 95.99
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Coke Oven Coke 29418 107.00 1 107.00
Coke Oven GagTJ/mill. n?) 16.0649 44.40 1 44.40
Natural Gas (TJ/Gg) 47.919 55.44 1 55.44
Natural Gas (TJ/mill. A9 34533 55.44 1 55.4

a) Emission factor without oxidation factor

b) Resulting emission factor with oxidation factor

c) TImill. = 4T, pmpol.8kPa

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:
9 Activity data (consumption of individukinds of fuels)
I Emission factors

Extensive research was carried out in 2012 to obtain new, more accurate values for the uncertainties
(CHMI, 2012b). The results are given in chapter 1.6 and Annex 2 furthermore lists source of expert
judgement provided founcertainty analysis for each category.

Activity data

Information on fuel consumption is taken from CzSO (CzSO, 2019).
Uncertainties:

1) on the part of CzSO in collecting and processing the primary data

CzSO does not explicitly state the uncertaintieh@published data. However, the uncertainty differs for

the individual groups of datastatistical reports from the individual enterprises (economic units with more
than 20 employees); consumption by the population is calculated on the basis of modelspamts by
suppliers of network energy (gas, electricity), production of the individual kinds of fuels (especially
automotive fuels) and customs reports (imports, exports); the remainder is calculated so that the fuel
consumption is balanced. Each stepaccompanied by a different level of uncertainty. Overall the
uncertainty in Natural Gas activity data should be lower than uncertainty of Solid Fuels activity data since
the Natural Gas is measured more accurately in comparison to for instance coal.

Uncetainties also arise during data processing. CzSO obtains data in masstangsper year (1st level

of uncertainty). The resultant balance is expressed in energy aiiiisp.a. Recalculation from mass units

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

for each kind of fuel. Because the calorific value differs substantially in dependence on the mine location,
it is necessary to determine the average calorific value on the basis of a weighted ag&magkevel of
uncertainty.

2) on the part ofthe sector compiler in interpretation of CzSO data

The sector compiler introduced uncertainty into the processing that can be based on an elementary error
in interpreting the data. However, because routine control procedures are employed and no fuekmay b
missing or calculated twice in the final balance, this uncertainty can be considered to be less than 1%
(approx. 0.5%).

Emission factors
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For calcualtions were applied

1) Default emission factors

The research carried out in 2012 focused also on the deténgiof uncertainties of emission factors
(CHMI, 2012b). Results are provided in e.3-12. The uncertainty values for the default emission
factors are based on the 2006 Guidelines (IPCC, 2006).

2) Country specificmission factors

The countryspecific emission factors were determined on the basis of experimental data and this

uncertainty can be estimated at approx. 2.5%.

Tab.3-12 Uncertainty data from Energy sector (stahary combustion) for uncertainty analysis

CQ 1.A Stationary combustioQ 4 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
Solid Fuels with 2006 Guidelines

cQ 1.A Stationary combustiog 3 2.5 E. Krtkova, V. Neuzil, AD and EF unc. in |
Gaseous Fuels with 2006 Guidelines

cQ 1.A Stationary combustian 5 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
Liquid Fuels with 2006 Guidelines

CQ 1.A Stationargombustiong 10 15 E. Krtkova, V. Neuzil, AD and EF unc. in |
Other Fuelg 1.A.2 with 2006 Guidelines

CQO 1.A.3.e Other Transportation 4 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
with 2006 Guidelines

cQ 1.A.5.b Mobile sources in 7 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture anl forestry with 2006 Guidelines

CH 1.A Stationary combustiog 5 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Solid Fuels with 2006 Guidelines

CH 1.A Stationary combustioQ 4 50 E. Ktkova, V. Neuzil, AD and EF unc. in li
Gaseous Fuels with 2006 Guidelines

CH 1.A Stationary combustiog 5 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Liquid Fuels with 2006 Guidelines

CH 1.A Stationary combustiog 8 50 E. Krtkova, V. Neuzil, AD aB&H unc. in line
Biomass with 2006 Guidelines

CH 1.A.5.b Mobile sources in 7 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture and forestry with 2006 Guidelines

ChH 1.A.3.e Other Transportation 4 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
with 2006 Guidelines

N,O 1.A Stationary combustiog 5 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
Solid Fuels with 2006 Guidelines

N.O 1.A Stationary combustioQ 4 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
Gaseous Fuels with 2006 Guidelines

N>O 1.A Stationary combustioQ 5 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
Liquid Fuels with 2006 Guidelines

N.O 1.A Stationary combustioQ 8 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
Biomass with 2006 Guidelines

N.O 1.A Stationary combustioQ 10 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
Other Fuelg 1.A.2 with 2006 Guidelines

N>O 1.A.3.e Other Transportation 4 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
with 2006 Guidelines

N2O 1.A.5.b Mobile sources in 7 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture and foresir with 2006 Guidelines
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Time- series consistency

The time series consistency is regularly monitored by the sector compiler and evaluated as an instrument
for revealing potential errors. As the sector cafes 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 anomaly is identified in the time series,
CzSO0 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 causes of fluctuations. Ratherahsen&lry 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 consumption to the individual
energy balane chapters is performed by the valid methodology according thA&ZE (the former Czech
equivalent was OKECBranch Classification of Economic Activities). ThH&JAZE code is assigned to
economic entities on the basis of their Id.No. (Identification lars). This can result in substantial inrter
annual changes in the individual subcategories.

Example:

The decisive @YACE code for entity A is that for chemical production. He operates a large boiler with a
substantial fraction of fuel in the entire 1.AcZubsector. 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.1l.a.

Ly G4KS /1 SOK wS Lidianing dbthe 2GtiKcntuky qrvepenapériod-wyidh a @ &e to rational
utilization of means of production was sought and changes in the ownership structure of energy
production facilities were quite frequent. Consequently, consistency of the time seriegisuted in

some subcategories. Justification for the exact causes of each such change lies outside the current
capabilities of the sector compiler.

Changes in the consistency of time series of emission data must follow changes in activity data.nf differe
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 comes from two data sourgaisne-series was reproduced by MIT and data about current
incineration comes from ISOH (Information system of waste management). There are no <patific
uncertainties yet, as all the factors but activity data used in the equations are default IPCC factors.

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 an@ &darmonized with the QA/QC system of the CDV. As the basic data
sources for the processing of activity data are based on the energy balance of the Czech Republic the main
emphasis is given to close cooperation with the Czech statistical office (CzS@)poferation 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 preclures to ensure data quality.

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

= =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

ensures data input in the CRF Reporter
carries out autecontrol ¢ control of input data angbrimary computations
91 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 expegponsible for the Sectoral
Approach (Vladimir Neuzil), followed up by the control carried out by the QA/QC experts familiar with the
G2LIAO 0! yRNBI +SasSttz SEGSNyrt SyLX2&SS 2F Yhboyvl
according offiml QA/QC 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

Data transmission 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 thesee any discrepancies, 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 witpendent data
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 natiogateam REZZO, 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 optiméily above

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

Q9EGSNYyLt SyLX 2888 2F YhboYh o6! yRNBI +SaStt o FI YA
procedures.The cooperation is based on ad hoc contracts ensured by the QA/QC sectoral guarantor. As
already mentioned above, also experts from CzSO, closely cooperating with CHMI and KONEKO, take part
in the control procedures.

The QA procedures are planned in a wdgscribed in 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 coulmse as t
reported value. Where these data are available, details of this QC are given in the following figures.

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

This category is divided into 3 sub categories:
1 Electricity Generation (CRF 1.A.1.a.i)
1 Combined ldat and Power Generation (1.A.1.a.ii)
1 Heat Plants (1.A.1.a.iii)
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Even though this division is used in the new methodology (IPCC, 2006), since so far no reliable data is
available for this detailed classification, in this submission, the reported data is\atized in category
CRF1.Ala..

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 shown in the following outline.

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]
Rafinery Gas 920.46 55.08 1 50.70 1 0.00092 0.1 0.00009
LPG 367.56 65.86 1 24.21 1 0.00037 0.1 0.00004
Heating and Other Gasl 85.20 74.10 1 6.31 3 0.00026 0.6 0.00005
Fuel Oil- Low Sulphur 237.00 77.40 1 18.34 3 0.00071 0.6 0.00014
Fuel Oil- High Sulphur 39.50 77.40 1 3.06 3 0.00012 0.6 0.00002
Other Bituminous Coal 50 162.24 95.53*) 0.9707%) 4 651.51 1 0.05016 1.5 0.07224
Brown Coal + Lignite 367 684.25 101.20*) 0.9846*) 36 638.36 1 0.36768 1.5 0.55153
Coke 0.31 107.00 1 0.03 1 0.00000 1.5 0.00000
Coal Tars 70.69 80.70 1 5.70 1 0.00007 1.5 0.00011
Brown Coal Briquets 9.57 97.50 0.9846%) 0.92 1 0.00001 1.5 0.00001
Coke Oven Gas 5512.84 44.40 1 244.77 1 0.00551 0.1 0.00055
Natural Gas 47 471.06  55.45%) 1 2632.25 1 0.04747 0.1 0.00475
Waste- fossil fraction 2 706.30 91.70 1 248.17 30 0.08119 4 0.01083
Waste- biomass fraction 4059.44  100.00 1 405.94 30 0.12178 4 0.01624
Wood/Wood Waste 19412.04 112.00 1 2174.15 30 0.58236 4 0.07765
Gaseous Biomass 1614.89 54.60 1 88.17 1 0.00161 0.1 0.00016
Total year 2018 475 266.99 44 524.33 1.26023 0.73741
Total year 2017 481 707.25 45 066.15 1.30641 0.75016
Index 2018/2017 0.99 0.99 0.96 0.98
Total year 1990 568 774.97 54 584.90 0.61880 0.81167
Index 2018/1990 0.84 0.82 2.04 0.91

“) Country specific data
) Biomass is not included in Activity data totals

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

Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N2O CQ CH N20O

Rafinery Gas CzSO D D D Tier 1 Tier 1 Tier 1
LPG CzSO D D D Tier 1 Tier 1 Tier 1
Heating and Other Gasaoill CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- HighSulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
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
Cdke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
Waste- fossil fraction ISOH, MTI D D D Tier 1 Tier 1 Tier 1
Waste- biomass fraction ISOH, MTI D D D Tier 1 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1
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The fraction ofCQ emissions from sector 1.A.1 equalled 52.7 % in 2018 in the whole Energy sector (1.A)
¢ combustion of fuels.

Under source category 1.A.1.a the energy balance includes distrithgasations and electricity and heat
production of public power stations.

This category encompasses all facilities that produce electric energy and heat supplies, where this
production is their main activity and they supply their products to the pubams) Examples include the

L2 oSN LX Fyda 2F GKS 29% LyOod O2YLIl yeésx 5! [ YL! Ly O
and a number of others in the individual regions and larger cities in the Czech Republic.

In 2018, the fraction o€Q emissiors in subsector 1.A.1.a equalled 90% of t@2& emissions in sector
1.A1.

From the total installed capacity of electricity generation 20.35 GWe in 2018, 11.59 GWe are accounted
for thermal power plants:

Nuclear 4 290 MWe
Hydro 2 081 MWe
Solar photovdhic 2 075 MWe
Wind 316 MWe
Combustible fuels 11 586 MWe
Total capacity 20 348 MWe

In the final energy balance of CzSO (CzSO, 2019), the consumption of the individual kinds of fuels in this
sector is reported in section Transformation Sector underitia@s:

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

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

35.30Steam and air conditioning supply (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) 88 032
Main activity producer electricity plants 44 028
Main activity producer CHP plants 35219
Autoproducer electricity plants 520
Autoproducer CHP plants 8 265
Heat production (TJ) 118 232
Main activity producer CHPapits 82 780
Main activity producer heat plants 17 350
Autoproducer CHP plants 8 306
Autoproducer heat plants 9797
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Fig.3-4 presents an overview of development G0 emissions in source category 1.A.1.a.

70

CQ emissions indicate stable trend with only a few
oscillations in the whole time series. For few years
back it can be seen tha€CQ emissions have
decreasing trend.
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The trend in emissions is mainly shaped by the
development and structures of the electricity
generation installations involved, since these
installations account for the majority of the
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R Y O Ot pertinent emissions. As is clear from the figure,
oo St Solid Fuels are the main driving force for emissions
oot st o in this source category. Brown Coal and Lignite are

the mostimportant, with average consumption of

437 PJ, corresponding to 423 ktCQ/year on an
average for the whole 199Q 2018 period. The
second largest consumption corresponds to Other Bituminous Coal, with an average consumption of 77
PJ, corresponding té 146 ktCQ/year on an average for the whole 199@®018 period. The remaining

Solid Fuels do not correspond to any significant consumption in this category.

Fig.3-4 Development of C@emissions in 1.A.1.a category

Since 2007, the countygpecific emission factor for Brown Coal + Lignite has been equal tot26/99J; a
country-specific 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 theesearch is provided in Annex 3. As mentioned above, this means that
approximately 95% of the emissions from fuels in this category were determined using cepetific
emission factors, i.e. at the level of Tier 2.

Since submission in 2014 country sifiecoxidation factors for Other Bituminous Coal, Brown Coal and
Lignite and Brown Coal Briquettes were applied. The detailed description of the research is given in Annex
3.

Liquid Fuels play a minor role in the electricity supply of the Czech Repuiaicaiie 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) also plays a role in this source category. Use of NG doedibibtaesubstantially
oscillating trend. At the beginning of the period, it shows increasing trend, but later only minor changes
were observed, which can be considered insignificant.

The item Other Fuels ifig.3-4 represents waste consumption for waste incineration.
3.2.7.2 Methodological issues (CRF 1.A.1.a.i)

The basic methodological approaches were presented in section 3.2.4. In the following text, only specific
problems, which are characteristic for the describedsactor, will be addressed. This is essentially a
waste combustion in the municipal waste incinerators, which simultaneously produce electricity and
supply heat see chapter 3.2.7.2.1.
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3.2.7.2.1 Other Fuels (CRF 1.A.1.a.i): Waste Incineration for energy purposes

300 This category 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 of ICR {@ountry review),
this chapter was shifted under thenergy
sector. This chapter is prepared by CENIA,
Czech Environmental Information Agengy
the organization responsible for the Waste
sector.

CO, eq. [kt]
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This category consists of emissionsCiB
from incinerated fossil carbon in MSW and
emissions of methane andN.O from
incineration of MSW as it is shownFig.3-5.

Fig. 3-5 trend of GHG emissions from waste incineration for ene
purposes

Table 313 shows four municipal solid waste (MSW) incineration plants in the Czech Republic. One is
located in Prague (ZEVO Malesice), one in Brno (SAKO),ldheric (Termizo) and the newest one
AaAYyOS Hnmc A¢It UIKEANGBDH t £1 S

Tab.3-13 Capacity of municipal waste incineration plants in the Czech Republic, 2018

TERNMIZO (Liberec) 96
t N} Oa1sS afdzoé | dad 6t N KI 0 310
SAKO a.s. (Brno) 224
tf1 Szalt GSLItNByalt Foaod otfiSzo 95

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

3.2.7.3 Uncertainties and time -series consistency (CRF 1.A.1.a.i)

See chapter 3.2.5.

3.2.7.4 Category-specific QA/QC and verification (CRF 1.A.1.a.i)

Fig.3-6 shows the correlation of fuel consumption in category 1.A.1.a and total glesgicity and heat
production. Total energy production should have a similar trend to total fuels consumption in category
1.Ala.
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Throughout the whole time period it ig 700 7= 100
possible to see a good correlatio
between the total fuel consumption anc
gross ewrgy production. There are
minor fluctuations, caused by variatiol
of the ratio between the electricity and
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chapter 3.2.6.
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32741 Other Fuels (CRF e FLils consumption Gross ele. production
1 .A. 1.a. i): WaSte Gross heat production s Total gross energy production
Incineration for energy
purpose s Fig.3-6 The ratio between the total consumption of fuels from the he

sources in the category 1.Al.a and overall energy production
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.

3.2.7.5 Category-specific recalculations (CRF 1.A.1.a.i)
No recalculatios were done in this section.
3.2.7.6 Category-specific planned improvements (CRF 1.A.1.a.i)

The new methodology includes further subdivision of category 1.A.1.a into:
1 1.A.l.a.r Electricity Generation
1 1.A.l.a.ir Combined Heat and Power Generation
1 1.A.l1.a.iir Heat Plants

In the current submission, this detailed division was not applied and all activity data and GHG emissions
are included in the category 1.A.l.a.i. Although the materials from CzSO contain information for the
distribution of fuel consumption ireach subsector, it will be required to verify their credibility and
reliability from the point of the trends during the entire time series.

Therefore, for the next submission attention will be paid on the distribution of fuels in the specified
subsectorsn the detailed division.

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

3.2.8 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, 2018
Structure of Fuels Activity CQO CH N>O
data EF OxF Emission EF Emission EF Enission
[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
Refinery Gas 5522.76 55.08*) 1 304.17 1 0.00552 0.1  0.00055
Natural Gas 3621.07 55.45%) 1 200.79 1 0.00362 0.1 0.00036
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Total year 2018 9 143.83 504.96 0.00914 0.00091
Total year 2017 9 751.84 538.60 0.00975 0.00098
Index 2018/2017 0.94 0.94 0.94 0.94
Total year 1990 8 705.45 492.56 0.01017 0.00124
Index 2018/1990 1.05 1.03 0.90 0.74

“) Country specific data

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

2018
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N.O CQ CH NO
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 as their primary

raw material. Domestic petroleum constitutes approximately 2% of the total amountli@. 2l fuels used

Ay GKS AyOGSNYL NEFAYSNE LINRPOSaasSaz AylaSNy!I f 02
production of electricity and heat and heat supplied to the public mains are included in emission
calculations in this subcategory. Thigresponds primarily to the UNIPETROL RPA Ltd. company in the

/' TSOK wSLlzotAOd ¢KS O2YLIye OKFy3dISR yIYS c”Hy (G(KS
emissions are included in category 1.B.2.a Fugitive Emissions from Bilels

The fraction 0f00; emissions in subsector 1.A.1.bG® emissions in sector 1.A.1 equalled 1% in 2018. It
contributed 0.6% taCQ emissions in the whole Energy sector.

In the CzSO Questionnaire (CzSO, 2019), the consumption of the individual kinds of fuels in this sector
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 ensgsion factor. Detailed description of the research carried out in 2013
is provided in Annex 3 of this NIR. The default emission factors were used for the rest of the liquid fuels. A

country-specific emission factor is used also for Natural Gsse the odines at the beginning of each
subchapter.

Fig.3-7 shows an overview of emissions trends in source category 1.A.1.b.

No consumption of Solid Fuels occurred in this category.
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Ligquid Fuels are of the greatest impamce and exhibit an increasing trend in the whole period. The
fluctuations that have occurred over the years ce
be explained as resulting from differences e
production quantities (see also Fig-88 The 100 Fmmmmm e mmm e
maximum production equal to 716 kCQ
occurredin 2008, followed by a value of 697 K
CQ in 2006. Thereafter, production decreased {
the resulting level of 357 I€Q in 2015, resp. 304
kt CQin 2018.
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with emissions in the range between 2050 in I N A T
2003 and 360 kCQ in 1997 and resulting with  auid Fuels = Gaseous Fuels

decrease to 201 KEQ in 2018.

Fig.3-7 Development of C@emissionsin 1.A.1.b 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 @XZ 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.3-8 contains a comparison of fuel consumption in tleeter 1.A.1.b with the total amount of crude
oil processed in the Czech Republic in the

20 oo - 10000 separate years.

g 8

N < From the figure is apparent that since 2000 the
5 0 - 6000 g relation between the amount of crude oil
g | 4000 E processed and the amount of fuel used are in
g 5 | g line. In the pewd from 1990 to 2000, it is clear
. [ 2000 3 that the specific energy consumption for
5o 0 processing crude oil was lower than at
Fig. 3-8 Comparison of fuel consumption in the sector 1.A.1.b ¢ present_, and  went th.rOUQh certain
amount of crude oil processed fluctuations. They were driven by the fact

that, in this period the production capacity
of both refineries vere expanded (Litvinov and Kralupy nad Vitavou) towards deeper crude oil processing
(especially using of cracking units since the end of the 90s).
The other QA/QC procedures were performed as described in chapter 3.2.6.
3.2.8.5 Category-specific recalculations (CRF 1.A.1.b)
No recalculations were needed for this subcategory.

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

No further improvements in this subcategory are currently planned.
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3.2.9 Manufacture of solid fuels and other energy industries (1.A.1.c)

This céegory 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 division is used in the new methodology (IPCC, 2006) and the fact that there are no precise
data for more detailed classhtion, in this submission, the data is reported as a summary in category CRF
1.A.1.c.ii. Production of briquettes, which would fall under 1.A.1.c.i in the Czech Republic has been
terminated and in terms of the share of the emissions, this production ihachs 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.ii)

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

Structure of Fuels Activity CQ CH N>O

data EF OxF  Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
Heating and Other Gasoil 255.60 74.10 1 18.94 3 0.00077 0.6 0.00015
Brown Coal + Lignite 38 745.35 101.20*) 0.9846*) 3 860.83 1 0.03875 1.5 0.05812
Gas Works Gas 157815 99.42%) 1 1569.03 1 0.01578 0.1 0.00158
Coke Oven Gas 7177.1 44.40 1 318.66 1 0.00718 0.1 0.00072
Natural Gas 62.8  55.45%) 1 3.48 1 0.00006 0.1 0.00001
Total year 2018 62 022.39 5 770.95 0.06253 0.06057
Total year 2017 63 095.64 5889.15 0.06361 0.06332
Index 2018/2017 0.98 0.98 0.98 0.96
Total year 1990 28 984.58 1516.42 0.03348 0.00824
Index 2018/1990 214 3.81 1.87 7.35

“) Country specific data

The table shows that while the index for 2018/1990 of fuel consumption is 2.14, the same ind&® for
emissions is significantly higher. It is caused by the high proportion of coke oven gas in sieutiiete

in 1990, which has a relatively low emission factor. Later, part of coke oven gas was reallocated to other
subsectors (1.A.1.a and 1.A.2.a). Even more markedly the high proportion of coke oven gas, combined with
relatively low emission factor, agpared to other fuels, occurred IO emissions.

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

Structure of Fuels Source of Emission factors Method used

Activity data CcQ CH N2O CQ CH N.O
Heating and Other Gasoill 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 CS D D Tier 2 Tier 1 Tier 1
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This category includes all facilities that process Solid Fuels from mining through coking processes to the
production of secondary fuels, such as Bre@wmal Briquettes, Coke Oven GasGmnerator Gas. It also
includes fuels for the production of electrical energy and heat for internal consumption (reported by

O2YLI yASa a a2¢6y dzaSe0®

7000 There are a number of companies in the Czech

- - Republic that belong to this category. These are
mainly comp@nies 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 energy industries, such as facilities for
extraction of Natural Gas and Petroleum are of
minor importance in the Czech Republic.
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9 evelopmento emissions in I category 1.A.1.c InCQ emissions in sector 1.A.1 was
equalled 8 % in 2018. It contributed only 5%0 emissions in the whole Energycser 1.A.

In the CzSO Questionnaire (CzSO, 2019), the 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 Ovens (Energy)
Gas Works (Energy)
Patent Fuel Rints (Energy)
BKB Plants (Energy)
Nonspecified (Energy)

= =4 =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 Crude OiIl

06.20 Extraction of Natural Gas

=A =4 =4 = =

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

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

Fig. 39 provides an overview of emission trends in source category 1.A.1.c. The figure clearly shows the
sharp increase in emissions in 1992012 period. The use of Coal predominated in the whole period

followed by the onsumption of Gas Works Gas and Coke Oven Gas. There is very low use of Liquid Fuels
and Natural Gas in this category.

{212ft20a1t | KStyt LyO® YI{1Sa GKS INBFiISad 02y iNRC
processing Brown Coal was ddtahed in 1950 ah also produced Gas Works Gas and other chemical
products. Formally, the existence of this combine ended in 1974 when this facility was moved under the
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| yYSR2dzKStfyS R2fé& | oNR{SOtNye O2YLIyeod ¢23SGEKSNI i
Thenew combinedcycle power station started to operate in 1996 (http://www.suas.cz).

Between 1990 and 1995, production of Coal Gas, which was distributed in the Czech Republic by Gas Work
+njSaz2@t x KFa 0SSy 3 NI-9HRdabé feén alddicH i pfoRuct®rdoll @al Gas ar@A 3
the starting up of production of Gas Works Gas for the production of electricity and the supply heat.
Pipelines used to distribute Coal Gas at that time were converted for Natural Gas and took over the role
for its longdistance transport and local distribution. Coke Oven Gas is produced in the Ostrava area where
the Coke Plants are operating.

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

¢KS FdzSt O2yadzyYLliAzy Ay GKS +nSaz2@dt CdzSt O02Y0AY
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 maaériThe produced 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 gactsnsumptionof
produced Gas 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, whiehmoduced from the 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@@Coénd the value of totatoal
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 natiorsibardmsabase was used to determine the
amount of coalSinceitisoh & 2y S LINRPRdzOSNE GKS RFGF OFyQd 06S RA
resons.The amount of coal is in the data calculation of CzSO included in the total fuel consumption in the
sector "Transformation autoproducer heat plants”. To avoid double counting of the quantity of coal, the
amount was deducted from the other calculations in the model for fuels used in autoproducers.

No other specific approaches were used in this category

3.2.9.3 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.3-10 contains a comparison between consumption of lignite in sectorlicAdata from the REZZO
national emission database) and the total amount of lignite, entering the transformation process (gasified
coal) in the Czech Republic (data CzSO) in the period2(R135
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Apart from the early years, when combined cycle was stgrto reach his full power (1995 to 1998), the
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Fig.3-10 Comparison of lignite consumption for steam producti
and gasification

Only two recalculations were done due to the change of the source data (CzSO, 2019) for the year 2017

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 Bo depends on the average
annual temperatures.

As a QA/QC procedure for this part of the
calculations was utilized internal expertise of
experts from the Department of emissions and
sources at CHMI. Other procedures were
performed as described in chapt8r2.6.

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

for Solid Fuelg Brown Coal + Lignite and Natural Gas. See tables below for Solid Falzl3-14) and

Natural Gas (Tab-B5).

Tab.3-14 Changes after recalculation in 1.A.1.c.ii for Solid Fuels (Brown coal+Lignite).

Submission 2012017 TJ 62686.29 Submission 2012017  kt 0.06269
Submission 2022018 TJ 62744.66 Submission 2022018  kt 0.06274
Difference TJ 58.36 Difference  kt 0.00005
% 0.09 % 0.09
Submission 2012017 kt 5859.1 Submission 2012017  kt 0.06307
Submission 2022018 kt 5864.92 Submission 2022018  kt 0.06315
Difference kt 5.82 Difference  kt 0.00009
% 0.10 % 0.14
Tab.3-15Changes after recalculation inA.1.c.ii for Natural Gas.
Submission 2012017 TJ 82.15 Submission 2012017  kt 0.00008
Submission 2022018 TJ 95.00 Submission 2022018  kt 0.00010
Difference TJ 12.85 Difference  kt 0.00001
% 13.53 % 13.88
Submission 2012017 kt 4.56 Submission 2012017  kt 0.00001
Submission 2022018 kt 5.29 Submission 2022018  kt 0.00001
Difference kt 0.73 Difference  kt 0.00001
% 13.88 % 13.88

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

Currently there are no planned improvements in this category.
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ZIron and Steel (1.A.2.a)

3.2.10 Manufacturing industries and construction

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

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

Structure of Fuels Activity CQ CH N2O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
Anthracite 1522.16 98.30 1 149.63 10 0.01522 1.5 0.00228
Other Bituminous Coa 11.29 93.52%) 0.9707%) 1.03 10 0.00011 1.5 0.00002
Brown Coal + Lignite 463.53  99.42*) 0.9846%*) 45.38 10 0.00464 1.5 0.00070
Coke 9941.93  107.00 1 1 063.79 10 0.09942 1.5 0.01491
Coke Oven Gas 5 308.03 44.40 1 235.68 1 0.00531 0.1 0.00053
Natural Gas 9458.45 55.45%) 1 524.47 1 0.00946 0.1 0.00095
Wood/Wood Waste 0.72 112.00 1 0.08 30 0.00002 4.0 0.00000
Total year 2018) 26 706.10 2 019.96 0.13418 0.01939
Totalyear 2017 26 511.72 2 062.71 0.14196 0.02061
Index 2018/2017 1.01 0.98 0.95 0.94
Total year 1990 155 319.22 14 860.68 1.39496 0.20941
Index 2018/1990 0.17 0.14 0.10 0.09

) Country specific data
) Biomass is not incledl in Activity data totals

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

Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N2O CcQ 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 CSs D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

This category includes manufacturing in the area of pig iron (blast furnaces), rolling steel, cast iron, steel
and alloys and is relatemhly to ferrous metals. In the CzSO Questionnaire (CzSO, 2019), the consumption
of the individual kinds of fuels in this sector is reported in section Industry Sector under the item: Iron and

Steel. There are embodied the fuels ¢
economic part accordingptNACE Rev. 2 Iro
and steel: NACE Divisions 24,124.3 and
24.51, 24.52.

The fraction ofCQ emissions in subsecto
1.A.2.a inCQ emissions in sector 1.A.
equalled 21 % in 2018. It contributed only 2
to CQ emissions in the whole Energy sector

° B N L o o 3 &
o Y o & N ¥ Y N
h% 2 - v v v ° v
Natural Gas M Liquid fuels

Biomass  m Solid fuels

Important facility belongs to this category i\

I NODSt 2NRAGGLI € haidN - 3
OSf ST} Ny e I da o 2 (I Fig.3-11Development of C@emissions in source category 1.Aa3

include iron ore sinter production, blas
furnaces, coke production, iron processing in
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oxygen converters for steel and casting @edtin electric furnaces and in tandem furnaces. Production of
steel using SiemeHrgartin process was stopped before 1990.

The graph irFig.3-11 shows apparent sharp decline in emissions in the early 90s, whisimaaly 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 intracttion of new, more stringent requirements for the protection of the
environment is reflected in the decrease of emissions since about 1998. On the course of emissions after
2000 the competition of metallurgical plants in countries outside of Europe caasedpact. Minor
fluctuations are caused by market demand and to a lesser extent, the necessary restructuring undertaken
in individual companies.

Further, fromFig.3-11is 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 CQ emissions from metallurgical coke used in blast furnaces are reported under the Industrial
processes sector (2.C.1) agstimated from the amount of carbon in the coke (see Chapter 4.4). Most of
the blast furnace and converter gas is combusted in the two metallurgical plants (complexes) and only
partly is used elsewhere. At present we are not able to identify exactly anofuhese gases combusted
outside metallurgical complexes. In order to prevent doudxenting, 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 fuate and converter gas.

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

See chapter 3.2.5.

r 16

- 14

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

12

As a basic indicators for verification of fu
consumption in the sector of production o
pig iron andsteel, it is necessary to conside
the indicators of the overall production o
agglomerates of iron ore and pig iron. This
due to their high energy intensity. Fig:12
shows the relationship between fue
consumption and total production of sintel
andiron in mill. tons.

Lignite - steam prod. [PJ/year]
Ironand sinter [mil. ton/year]

@90 @9& \fﬁ% 19“1 100% 10\’0 10\’0' 1“@
= Fuels consumption Iron + sinter production

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

From the graph irFig.3-12 is clear that the

fuel consumption decreases faster than the actual production. This is due to the gradual reduction of
overall energy intensity throughout the medhargical 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 1990tHeutiecrease 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.
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3.2.10.5 Category-specific recalculations (CRF 1.A.2.a)

Based on changes of activity data in CzSO 2019, fuel consumptions of SolgJthelsbituminous coal
and Natural Gas for the year 2017 were corrected. See the differences in tables below.

Tab.3-16 Changs after recalculation in 1.A.2.a for Solid Fuels (Other bituminous coal)

!

Submission 2012017 TJ 17558.92| Submission 2012017 kt 0.13296
Submission 2022018 TJ 17560.77, Submission 2022018 kt 0.13298
Difference TJ 1.85 Difference kt 0.00002
Submission 2012017 % 0.01| Submission 2012017 % 0.01
CQemission 2017 NOemisson 2017
Submission 2012017 kt 1566.17 Submission 2012017 kt 0.01971
Submission 2022018 kt 1566.34 Submission 2022018 kt 0.01971
Difference kt 0.17 | Difference kt 0.00001
Submission 2012017 % 0.01| Submission 2012017 % 0.01

Tab.3-17 Changes after recalculation in 1.A.2.a for Natural Gas

Submission 2012017 TJ 11322.37| Submission 2012017 kt 0.01132
Submission 2022018 TJ 8949.94| Submission 2022018 kt 0.00895
Difference TJ -2372.44| Difference kt -0.00237
Submission 2012017 % -26.51| Submission 2012017 % -26.51
CQemisson 2017 NOemission 2017
Submission 2012017 kt 627.95| Submission 2012017 kt 0.00113
Submission 2022018 kt 496.38| Submission 2022018 kt 0.00081
Difference kt -131.58| Difference kt -0.00024
Submission 2012017 % -26.51| Submission 2012017 % -26.51

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 metallurgical complexes (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 shown in the following outline.

Sructure of Fuels Activity CQ CH N2O
data EF OxF Emission EF Emission EF Emission
[TJ] [t [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
CQ/TJ]
Brown Coal + Lignite 10.52 99.42 0.9846 1.03 10 0.00011 15 0.00002
Coke 121.58 107.00 1 13.01 10 0.00122 15 0.00018
Brown Coal Briquets 0.66 97.50 0.9846%) 0.06 10 0.00001 15 0.00000
Natural Gas 2496.20 55.45%) 1 138.41 1 0.00250 0.1 0.00025
Wood/Wood Waste 5.75 112.00 1 0.64 30 0.00017 4 0.00002

Part 1: Annual inventory submission 86



- NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

Total year 2018 2 628.96 152.52 0.00400 0.00047
Total year 2017 2897.41 168.18 0.00438 0.00052
Index 2018/2017 0.91 0.91 0.91 0.91
Total year 1990 1476.34 101.96 0.00572 0.00081
Index 2018/1990 1.78 1.50 0.70 0.58

“) Country specific data
“)Biomass is not includen Activity data totals

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.

2018
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N0 CQ CH N2O

Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
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 productioffexfos metals. In

the Czech Republic, this corresponds mainly to foundry processes; primary production of nonferrous
metals is not prformed on an industrial scale in this country. In the CzSO Questionnaire (CzSO, 2019), the
consumption of the individual kinds of fuels in this sector is reported in the section Industry Sector under
the item:

Non-Ferrous Metals

2H0 [ mm e e e There are embodied thduels of economic part
according to NACE Rev. 2

o
8

Nonferrous metals: NACE Divisions 24.4, 24.53,
24.54

=
w
=]

€O, emissions [kt]
=
s

Important facility belongs to this category is
Y2@2KdziS t njNo NICO®emIigsiEnS in F NI Ol

0 subsector 1.A.2.b ifCQ emissions in sector 1.A.2
I e S A eqqall_ed 2% in 2018. It contributed only 0.2%20
Gaseous fuels W Liquid fuels  ® Solid fuels  © Biomass emissions in the WhOIe Energy Sector.

Fig.3-13 Development of C@emissions in source categc It can be saidhat this is one of the sectors that rank
1A2b according to its emissions of greenhouse gases
among the least important in the entire sector Fuel combustion.

The following figureKig.3-13) provides an overview &Q emissions in the various stgource 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 catisedebgvery in

the industry. The recovery of the industry has happened in this sector, especially due to the increase in
demand for parts, made of ferrous metals in the emerging automotive industry. Decrease in emissions at
the end of the period was caudéy the crisis between 2008 and 2012, as well as the reduction of the
energy intensity of production. With this is also related a shift from fossil fuels in favour of natural gas.
Furthermore, electrical energy is increasingly used for heating the méitingces, which has a positive
impact on greenhouse gas emissions.
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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)

Based on the change of activity data CzSO 2019 recalculation for Natural Gas consumption in 2017 was

done. See the table below.

Tab.3-18 Changes after recalculation in 1.A.2.b for Natural Gas

Submission 2012017 TJ 2320.17| Submission 2012017 kt 0.00232
Submission 2022018 TJ 2752.05/ Submission 2022018 kt 0.00275
Difference TJ 431.88| Difference kt 0.00043
Submission 2012017 % 15.69| Submission 2012017 % 15.69
Submission 2012017 kt 128.68| Submission 2012017 kt 0.00023
Submission 2022018 kt 152.63| Submission 2022018 kt 0.00028
Difference kt 23.95| Difference kt 0.00004
Submission 2012017 % 15.69| Submission 2012017 % 15.69

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

Currently there are no planned improvements in this category.

3.2.12 Manufacturing industries and construction

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

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

gases are shown in the following outline.

Z Chemicals (1.A.2.c)

Structure of Fuels Activity CQO CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t [kt] kg [kt] (kg [kt]

CQ/TJ] CH/TJ] N2O/TJ]

LPG 293.65 65.86 1 19.34 1 0.00029 0.1 0.00003
Fuel Oil Low
Sulphur 43.45 77.40 1 3.36 3 0.00013 0.6 0.00003
Other QOil 1599.04 73.30 1 117.21 3 0.00480 0.6 0.00096
Other Bituminous 0.9707)
Coal 1112.00 94.13%) 101.60 10 0.01112 15 0.00167
Brown Coal + 0.9846%)
Lignite 10 504.13 99.42%) 1028.26 10 0.10504 15 0.01576
Coal Tars 137.53 80.70 1 11.10 10 0.00138 15 0.00021
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Natural Gas 10 264.27 55.45%) 1 569.15 1 0.01026 0.1 0.00103
Wood/Wood Waste 16.55 112.00 1 1.85 30 0.00050 4.0 0.00007
Gaseous Biomass 720.32  54.60 1 39.33 1 0.00072 0.1 0.00007
Total year 2018 23 954.07 1 850.02 0.13424 0.01981
Total year 2017 24 208.02 1878.36 0.13839 0.02037
Index 2018/2017 0.99 0.98 0.97 0.97
Total year 1990 33 576.71 2 996.37 0.26480 0.03975
Index 2018/1990 0.71 0.62 0.51 0.50

*) Country specific data

**)Biomass is not included in Activity data totals

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

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

LPG CzSO D D D Tier 1 Tier 1 Tier 1
FuelOil - Low Sulphur 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 CSs D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
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

This subcategory includes all the processes in the organic and inorganic chemical industry and all related

CO, emissions [kt]
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Biomass
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Gaseous fuels

Fig.3-14 Development of C@emissions in source categc

1.A2.c

processes, incl. petrochemistry. The
petrochemical plants are linked to two major

refinery enterprises in Litvinov (Unipetrol RPA, sro)

and in Kralupy (Synthos Kralupy as). Due to the
historical linkage between the two units, it is very

difficult to determine the fué combusted in the

refinery and petrochemical parts of the two plants
separately. Furthermore, othemajor plants for
processing organic chemistry products are in
2LISNI GA2Yy Ay GKS /1T SOK wSL)
¢ processing of coal tar, SYNTHESIA a.s. Pardubice

- basic organic chemistry) and a number of
factories for manufacturing of inorganic prodsc
6{th[!Db! | ®dad bSNI G20A0S=:
YIR [0SYZ tw9/ 1 9%! | ®dad t
largest plants are also equipped with energy

resources, with a significant share of electricity and heat (autoproducers); this results in relatively high
consumption of fossil fuels (see Figl3). Heat is generated using abundant natural gas and, to a lesser
extent, liquid fuels or, in some cases, electrical energy. In total, the national emission database recorded

1,000 production units that fall within semt1.A.2.c.

In the CzSO Questionnaire (CzSO, 2019), the consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

I Chemical (including Petrochemical)

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

The fraction ofCQ emissions in subsector 1.A.2.cG® emissions in sector 1.A.2 equalled 30% in 2018.
It contributed 3% taCQ emissions in the whole Energy sector.

The following figureKig.3-14) provides an overview @Q emissions in the subategory in 1.A.2.c.

The course ofcQ emissions is not directly related to the volume of chemical production, since it is
primarily emissions from burning fossilels to produce electricity and heat (autoproducers). For this
reason, the development of emissions in time cannot be commented.

3.2.12,.2 Methodological issues (CRF 1.A.2.c)

Given that in the IPCC 2006 GI. (IPCC, 2006) is used an updated approach to the abibfeustocks

and nonenergy use of fuels into IPPU. The new distribution of liquid fuels is to be considered as category
specific methodological issue. This methodological approach is in the same time based on the new
reallocation of fuel consumption fanergy and nofenergy use in the questionnaire from CzSO (2019).
The reallocation of feedstocks and renergy use of fuels in IPPU is in details described in chapter 3.2.3.

Other methodological approaches were applied as in the other subcategories, amdd#@scription 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 mseingption 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 the change of activity data in CzSO, data correction for Natural Gas consumption was made, see
table below.

Tab.3-19 Changes after recalculation in 1.A.2.c for Natural Gas

Fuel consumption 2017 CH emission 2017
Submission 2012017 TJ 10734.31| Submission 2012017 kt 0.01073
Submission 2022018 TJ 10324.45| Submission 2022018 kt 0.01032
Difference TJ -409.86| Difference kt -0.00041
Submission 2012017 % -3.97 | Submssion 20192017 % -3.97
CQ emission 2017 N2Oemission 2017
Submission 2012017 kt 595.34| Submission 2012017 kt 0.00107
Submission 2022018 kt 572.61| Submission 2022018 kt 0.00103
Difference kt -22.73| Difference kt -0.00004
Submission 2012017 % -3.97 | Submission 2012017 % -3.97
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3.2.12.6 Category-specific planned improvements (CRF 1.A.2.c)

Currently there are no planned improvements in this category.

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 the following outline.

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EE Emision

[TJ] [t [kt] (kg [kt] (kg [kt]

CQ/TJ] CH/TJ] NoO/TJ]

LPG 48.94 65.86 1 3.22 1 0.00005 0.1 0.00000
Fuel Oil- Low Sulphur 86.90 77.40 1 6.73 3 0.00026 0.6 0.00005
Other Bitumenous Coa 3.48 94.13%) 0.9707%) 0.32 10 0.00003 15 0.00001
Brown @al + Lignite 1363.78 99.42*) 0.9846%) 133.50 10 0.01364 15 0.00205
Natural Gas 4775.92 55.45%) 1 264.82 1 0.00478 0.1 0.00048
Wood/Wood Waste 16 133.55 112.00 1 1 806.96 30 0.48401 4.0 0.06453
Gaseous Biomass 9018.83 54.60 1 492.43 1 0.00902 0.1 0.00090
Total year 2018) 6 279.03 408.59 0.51178 0.06802
Total year 2017 6211.39 400.81 0.52417 0.06972
Index 2018/2017 1.01 1.02 0.98 0.98
Total year 1990 25 900.78 2 285.33 0.18784 0.02890
Index 2018/1990 0.24 0.18 2.72 2.35

“) Country specific data
) Biomass is not included in Activity data totals

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 feitg outline.

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

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bitumenous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO 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

This subcategory includes all manufactgrjgrocesses related to the production of paper, cardboard and

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

t I LINNY @& +=SidnyNZ & ads az2yRA ~GSGN | dtidrdpiocegsksi K | F
The other plants select the kind of fuel on the basis of the same criteria as the rest of the processing
industry.

In the CzSO Questionnaire (CzSO, 2019), the consumption of the individual kinds of fuels in this sector is
reported in the setion Industry Sector under the item:

Paper, Pulp and Printing
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There are embodied the fuels of economic part according to NACE Rev. 2
Pulp, paper and print: NACE Divisions 17 and 18
The fraction ofCQ emissions in subsector 1.A.2.dG@ emissions in segor 1.A.2 equalled 4% in 2018. It

contributed 0.4% taCQ emissions in the whole|  ss00
Energy sector. 3000

2500

From the graph orfrig.3-15is clear that at the
end of the 90s there was significarn
substitution, therefore used fsil fuels
(primarily lignite) with wood and later biogas
Both biofuels represent waste products fror
the production of paper and pulp from the twc
largest plants in the Czech Republic. Follow
the decline in 2003 and 2004, the consumptic
of fuels afte 2005 was relatively stable, while
the share of biofuels further increased.
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Fig. 3-15 Development of C® emissims in source categol
Biofuel consumption has a beneficial effect c1.A.2.d
the production ofCQ, which is included in the
balance of greenhouse gases. In Fi§i53s shown the development &fQ emissiondrom fossil fuels 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 Caegory -specific QA/QC and verification (CRF 1.A.2.d)
No specific methods for QA/QC in this category were usgderwise see chapter 3.2.7.4.
3.2.13.5 Category-specific recalculations (CRF 1.A.2.d)

Based on the change of activity data in CzSO, data correctidiafaral Gas consumption was made, see
table below.

Tab.3-20 Changes after recalculation in 1.A.2.d for Natural Gas

Submission 2012017 TJ 4826.69| Submission 2012017 kt 0.00483
Submission 2022018 TJ 4836.42| Submission 2022018 kt 0.00484
Difference TJ 9.73| Difference kt 0.00001
Submission 2012017 % 0.20| Submission 2012017 % 0.20
‘CQemisson 2017 NOemisson 2017
Submission 2012017 kt  267.69| Sulmission 20192017 kt 0.00048|
Submission 2022018 kt 268.23| Submission 2022018 kt 0.00048
Difference kt 0.54/| Difference kt 0.00001
Submission 2012017 % 0.20| Submission 2012017 % 0.20
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3.2.13.6 Category-specific planned improvements (CRF 1.A.2.d)
Currentlythere are no planned improvements in this category.
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, their consumption, used emission factors and emgssioindividual greenhouse
gases are shown in the following outline.

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
LPG 146.83 65.86 1 9.67 1 0.00015 0.1 0.00001
Heating and Other Gaso 63.90 74.10 1 4.73 3 0.00019 0.6 0.00004
Fuel Oil- Low Sulphur 43.45 77.40 1 3.36 3 0.00013 0.6 0.00003
Other Bituminous Coal 624.29 94.13*) 0.9707%) 57.04 10 0.00624 1.5 0.00094
Brown Coal + Lignite 123€.80 99.42*%) 0.9846%) 121.37 10 0.01240 1.5 0.00186
Coke 206.81  107.00 1 22.13 10  0.00207 1.5 0.00031
Natural Gas 13817.70 55.45%) 1 766.18 1 0.01382 0.1 0.00138
Wood/Wood Waste 188.11  112.00 1 21.07 30 0.00564 4,0 0.00075
Gaseous Biomass 7 486.05 5460 1 408.74 1 0.00749 0.1 0.00075
Total year 2018) 16 142.78 984.49 0.04813 0.00607
Total year 2017 16 997.01 1032.34 0.04982 0.00620
Index 2018/2017 0.95 0.95 0.97 0.98
Total year 1990 37 616.46 2988.18 0.21342 0.03226
Index 2018/1990 0.43 0.33 0.23 0.19

) Country specific data
) Biomass is not included in Activity data totals

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

Structure of Fuels Source of Emission factors Method used
Activity data co CH N,O co 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 Oli- 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 includes fugwoption 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 (CzSO, 2019), the consumption of the individualfiunels o this sector is
reported in the section Industry Sector under the item:

Food, Beverages and Tobacco
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There are embodied the fuels of economic part according to NACE Rev. 2

Food processing, beverages and tobacco: NACE Divisions 10, 11 and 12

The faction of CQ emissions in subsector 1.A.2.eQ@® emissions in sector 1.A.2 equalled 10% in 2018.
It contributed 1 % taCQ emissions in the whole Energy sector.

The following figure provides an
overview of fuels consumption in the
sub-category in 1.A.2.

It is obvious from the graph in Figl8
that natural gas is the dominant fuel
over the entire time series with quite
balanced consumption. The high share
of fossil fuels at the beginning of the

o S ® 0 o o & % period reduced continuously and with
A replacement of fossfuels by solid and
gaseous biofuels towards the end of
this period. The overall amount of fuel
consumed decreased until 2008. Since
2008 there has been an increase in fuel
consumption, which is covered by
increasing consumption of biofuels, in respotsd¢he development of the financial crisis in the period at
the end of the first decade of the 21st century. Since 2014 the consumption is stable.

CO, emissions [kt]

M Liquid fuels M Solid fuels Biomass Gaseous fuels

Fig.3-16 Development of C@emissions from fossil fuels combustion
source category 1.A.2.e

Biofuel consumption has a beneficial effect on the productio@@f which is included in the balance of
greenhouse gasedrig.3-16 shows the development o€Q emissions from fossil fuels only in sector
1.A2.e.

3.2.14.2 Methodological issues (CRF 1.A.2.e)
No specific methodological approaches were applied in this subcategfbgrwise 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 QA/QC in this category were usglderwise see chapter 3.2.7 4.
3.2.14.5 Category-specific recalculations (CRF 1.A.2.e)

Based on the change of activity data in CzSO, data correction for Natural Gas consumption was made, see
table below.

Tab.3-21 Changes after recalculation in 1.A.2.e fdatural Gas

Submission 2012017 TJ 14654.37| Submission 2012017 kt 0.01465
Submission 2022018 TJ 14686.97, Submission 2022018 kt 0.01469
Difference TJ 32.60| Difference kt 0.00003
Submission 2012017 % 0.22| Submission 2012017 % 0.22
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Submission 2012017 kt 812.75| Submission 2012017 kt 0.00147
Submission 2022018 kt 814.56| Submission 2022018 kt 0.00147
Difference kt 1.81| Difference kt 0.00001
Submissior2019-2017 % 0.22| Submission 2012017 % 0.22

3.2.14.6 Category-specific planned improvements (CRF 1.A.2.e)

Currently there are no planned improvements in this category.

3.2.15 Manufacturing industries and construction  z Non-metallic Minerals (1.A.2.f)

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

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

Structure of Fuels Activity CQ CH N2O
data EF OxF Emission EF Emission EE Emission
[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]

LPG 97.88 65.86 1 6.4 1 0.00010 0.1  0.00001
Fuel Oil Low Sulphur 43.45 77.40 1 3.4 3 0.00013 0.6  0.00003
Fuel Oil- High Sulphur 474.00 77.40 1 36.7 3 0.00142 0.6 0.00028
Antracit 56.36 98.30 1.0 5.5 10  0.00056 1.5 0.00008
Other Bituminous Coal 4706.96 94.13*) 0.9707%) 430.1 10  0.04707 1.5 0.00706
Brown Coal + Lignite 120.30 99.42*) 0.9846%) 11.8 10 0.00120 1.5 0.00018
Coke 1017.74  107.00 1 108.9 10 0.01018 1.5 0.00153
Coal Tars 865.36 80.70 1 69.8 10  0.00865 1.5 0.00130
Brown Coal Briquets 1281.43 97.50 0.9846%) 123.0 10 0.01281 1.5 0.00192
Coke Oven Gas 70.37 44.40 1 3.1 1 0.00007 0.1  0.00001
Natural Gas 23867.17 55.45%) 1 13234 1 0.02387 0.1 0.00239
Other fuels- liquid 851.98 81,64%) 1 69.6 30 0.02556 4 0.00341
Other fuels- solid 3718.42 79,69%) 1 296.3 30 0.11155 4 0.01487
Wood/Wood Waste 96.42 112.00 1 10.8 30 0.00289 4 0.00039
Total year 2018) 37 171.43 2 488.06 0.24607 0.03345
Total year 2017 39 67026 2 600.63 0.28930 0.03916
Index 2018/2017 0.94 0.96 0.85 0.85
Total year 1990 59 962.36 4527.12 0.29373 0.04487
Index 2018/1990 0.62 0.55 0.84 0.75

“) Country specific data
“)Biomass is not included in Activity daddals

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

Structure of Fuels Source of Emission factors Method used
Activity data CQO CH N>O CQO CH N>O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Antracit CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO 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
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Structure of Fuels Source of Emission factors Method used

Activity data CQ CH N2O CQ CH N2O
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Other fuels- liquid ETS 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 industriadqasses for the treatment of neminerals raw materials

and products such as cement, lime, burnt building materials and refractory materials, ceramics, glass etc.
Category 1.A.2.f was established by dividing the original category into 2 groups, i.e2ig arA included
remained sources of greenhouse gases from the category "Manufacturing industries and construction."

The category is characterized by high enerl .
intensity, and for it is also typical consumptio
"Other fuels", that are burned at the ceme
works furnaces. The cement kilns in the Cze
Republic are the only one facilities (except tt
industrial waste incinerators reported ir
sector 5 Waste), in which it is allowe
incinerating waste, respectively an alternativ

fuels made from waste. I —

production [Mt]

'\90"0 l\f‘)qb‘ \9‘2‘% 10“1 1006 '1’0\'0 'LQ‘\'D‘ '10‘\'%

In the CzSO Questionnaire (CzSO, 2019), | __~. . — coment T ime S
consumption of the individual kinds of fuels i briks porcelain —— Total production

this sector is reported in the section Industr
Sector under the item:

Fig.3-17 Production of the most impaant mineral products
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Fig.3-18 Development of C@emissions in source category 1.A.2

The fraction ofCQ emissions in subsector 1.A.2.f@Q emissions in sector 1.A.2 equalled 21% in 2018. It
contributed 3% taCQ emissions in the whole Energy sector.

Between the most important businesses are included mainly cement (a total dfilfida), which are
operated in the northern, central and eastern Bohemia and Central Moravia and lime (a total of 3 facilities)
in southern and eastern Bohemia and North Moravia.

Total production of the most important mineral produd¢sshown in the gigh onFig.3-17.
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Fig.3-18 provides an overview of fuels consumption ab@® emissions in the subategory in 1.A.2.f.

The graph shows the evolution GQ emissions, thahas 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 in this sector is natural gas. The high consumption of fossil fuels tyradasl
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 by the crisis development of the
economy and after some recovery in 262011, followed by another decline. From 2014 was recorded
slight increase and from 2016 slight decrease.

3.2.15.2 Methodological issues (CRF 1.A.2.1)

The category of Noietallic Minerals reports consumption of alternative fuels (Other fuels). The
compilation consumptin balance and the determination of the emission factors are different from the
procedures used for other fuels, as described in section 3.2.4. The basic source of information is the ETS
database, where the emission factors for different types of alteratiiels are available. The resulting
processed data on consumption of alternative fuels is further corrected according to the data on the server
of the Union of cement and lime manufacturers (www.svcement.cz). The composition and amounts of
these alternatve fuels vary significantly from year to year. These materials stated as the alternative fuels
are used in cement plants as replacements for conventional fossil fuels. For example, it can be: sorted
municipal waste (87 CQ/TJ), rubber granulate from tisz(85 tCQ/TJ), sawdust (112GQ/TJ), spent oils

(74 1t CQJITI), rendered fats (37 €Q/TJ), etc. Given that the offeand price change every year, their
consumption and emission factors using in submissions are not steady. These facts are refleeked in
Alternative fuel consumption is shown Tiab.3-22.

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

olid fuels 2424 3200 3517 3398 3726 5037 5537 3224
Liquid fuels 1266 1156 589 1014 240 557 682 708
Total 3690 4356 4105 4412 3966 5594 6219 3932

|
Solid fuels 3885 3055 1137 3234 3576 3035 5305 3718
Liquid fuels 661 394 1181 18 1017 2021 586 852
Total 4546 3449 2318 3252 4503 5056 5891 4570

Emission factors for calculatif@ emissions vary according to composition of the individual types of fuel
(solid, liquid fués). 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 oils, waste petroleum products, or even
rendered fats. The resulting emission factor correspomnddeé 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

Solid fuels 95.48 87.63 44.20 77.21 17.52 40.07 44.04 57.46
Liquid fuels 212.19 279.87  311.37 287.24 291.60 381.19 419.03 274.81
Solid fuels 51.18 3050  91.90  1.33 '80.65  255.75  356.88  137.07
Liquid fuels 333.26 293.80 10552 27819 306.54 197.39 4578 61.35

For the calculation o£H and N.O emissionsvere used default emission factors in line with the IPCC
2006 Gl. (IPCC 2006), for the entire time series Tab.3-24).
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Tab.3-24 Emission factors fo€H and N.O emissions used in the consumption of alternative fuels sector 1.A.2.f

Solid fuels 30 4
Liquid fuels 30 4

3.2.15.3 Uncertainties and time -series consistency (CRF 1.A.2.1)
See chapter 3.2.5.
3.2.15.4 Category-specific QA/QC and verification (CRF 1.A.2)

As a basic indicator for verification of fuel
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 and fine cens.

~l
(=]
=
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Fuels consumption [PJ/year]
E=y w (=2}
(=] o o
| ;
< T
= =
o =
Mineral production [mil. ton/year]

30 poommmmmmmmmemseseneee e g NG N -8
% -6 This is a relatively large mass flows, which
-4 also exhibit high energy demands (Fig. 3
10 2 19). Comparison of total production and
o ‘ ‘ ‘ ‘ ‘ ‘ o total fuel consumption in the sub sector
ROSICA  E al 1.A.2.f is shown ifig.3-19.
= Fuels consumption Minerals production

The basictrend flow of production of
mineral products in total corresponds well
Fig.3-19 Trends in production of mineral products compared with t With the total fuel consumption. Given
development of fuel consumption in the sector 1.A.2.f that this is a rough comparison, it might be

that the minor variations are caused by
different specific energy intensities of the individual kidisnineral products.

Other QA/QC procedures are set out in section 3.2.6.
3.2.15.5 Category-specific recalculations (CRF 1.A.2.f)

Based on changes of activity data in CzSO 2019, fuel consumptions of SolgJthelsbituminous coal
for 2016 and Natural Gas camaption for the year 2017 were corrected. See the differences in tables
below.

Tab.3-25 Changes after recalculation in 1.A.2.f for Solid Fuels( Other bituminous coal)

Submission 2012017 TJ 7256.48 Submission 2012017 kt 0.07202
Submission 2022018 TJ 7252.42| Submission 2022018 kt 0.08377
Difference TJ -4.06 | Difference kt -0.00004
Submission 2012017 % -0.06 | Submission 2012017 % -0.06
Submission 2012017 kt 672.72| Submission 2012017 kt 0.01080
Submission 2022018 kt 672.35| Submission 2022018 kt 0.01079
Difference kt -0.37 | Difference kt -0.00001
Submission 2012017 % -0.06 | Submission 2012017 % -0.06
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Tah 3-26 Changes after recalculation in 1.A.2.f for Natural Gas

Submission 2012017 TJ 25022.02| Submission 2012017 kt 0.02502
Submission 2022018 TJ 25077.69 Subnission 20262018 kt 0.02508
Difference TJ 55.67| Difference kt 0.00006
Submission 2012017 % 0.22| Submission 2012017 % 0.22
Submission 2012017 kt 1387.75, Submission 2012017 kt 0.00250
Submission 2022018 kt 1390.84 Submission 2022018 kt 0.00251
Difference kt 3.09/| Difference kt 0.00001
Submission 2012017 % 0.22| Submission 2012017 % 0.22

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

Currently there are no planned improvements in this catggor

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.

Structure of Fuels Activity CQ CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/T]] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 1664.03 65.86 1 109.59 1 0.00166 0.1 0.00017
Heating and Other Gaso 191.70 74.10 1 14.20 3 0.0008 0.6 0.00012
Fuel Oil- Low Sulphur 217.25 77.40 1 16.82 3 0.00065 0.6 0.00013
Anthracite 13.52 98.30 1 1.33 10 0.00014 1.5 0.00002
Other Bitumenous Coal 85.06 94.13*) 0.9707*) 7.77 10 0.00085 1.5 0.00013
Brown Coal + Lignite 667.95 99.42*) 0.9846*) 65.39 10 0.00668 1.5 0.00100
Coke 185.14  107.00 1 19.81 10 0.00185 1.5 0.00028
Brown Coal Briquets 83.91 97.50 0.9846%) 8.05 10 0.00084 1.5 0.00013
Natural Gas 31033.86 55.45%) 1 1720.81 1 0.03103 0.1 0.00310
Wood/Wood Waste 9278.78 112.00 1 1039.22 30 0.27836 4 0.03712
Gaseous Biomass 314.91 54.60 1 17.19 1 0.00031 0.1 0.00003
Total year 2018 34 142.42 1963.77 0.32296 0.04222
Total year 2017 36 008.33 2 070.97 0.34135 0.04474
Index 2018/2017 0.95 0.95 0.95 0.94
Totalyear 1990 232 304.69 19 063.89 1.80697 0.26619
Index 2018/1990 0.15 0.10 0.18 0.16

“) Country specific data

) Biomass is not included in Activity data totals

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

Structure of Fuels Source of Emission factors Method used

Activity data CQ CH N>O CQ CH N2O
LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and @her Gasoil CzSO D D D Tier 1 Tier 1 Tier 1
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Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N>O CcQ CH N>O

Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
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
Cdke 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 indies the remaining
enterprises in the processing industry nc
included in subcategories 1.A.2.a to 1.A.2
This is an energgemanding branch with
fuel consumption, such as the textile an
leather industry, wood processing an
subsequent production process, the entire
machine industry, incl. production of mean
of transport and the construction industry.

CO, emissions [kt]

In the CzSO Questionnaire (CzSO, 2019), I I I L
Consumptlon of the |nd|V|dua| klndS Of fuel B Liguid fuels ¥ solid fuels Biomass Gaseous fuels
in this sector is reported in the sectiol
Industry Sector undehe item: Fig.3-20 Development of C@emissions in source category 1.A.2.g
I Transport Equipment
1 Machinery
1 Mining (excluding fuels) and Quarrying
1 Wood and Wood Products
9 Construction
I Textiles and Leather
1 Nonspecified (Industry)

There are embodied the fuels of economic part according to NACE Rev. 2 Other: NACE Davisdéns 0
13¢ 16, 21¢ 22, 25¢ 33 and 41c 43.

The fraction ofCQ emissions in subsector 1.A.2.f@Q emissions in sector 1.A.2 equalled 20% in 2018. It
contributed 2% tdCQ emissions in the whole Energy sector. Overall emissions have exhibited agkecre
since 1990. At the beginning of the period, Solid Fuels were of major importance, but thisniséantly
decreased until 2018.iquid fuels have also constantly decreased in importance since 1990. Natural Gas is
also important fuel in this category.

The graph in Fig-30 shows that the beginning of the period was characterised by highly eivgagsive

types of industrial processes in this category. Social changes occurring in the Czech Republic in the early
90s resulted in energgaving measuresding introduced by newly privatized enterprises. Together, these
influences led to an end to inefficient production and suppression of consumption, particularly of fossil
fuels, which were the dominant fuels at the beginning of the period and virtualappesared by 2005,

when they 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 largdgelative decrease i€Q emissions from 1990 to 2018 (90% decrease).
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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 chapter 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 CzSO, 2019, recalculations for Solid Fuels for th@lgears 2
and 2017 were done and furthermore for consumption of Natural Gas in the year 2017. The changes were
made for these specific Solid Fuels: Other bituminous coal in 2016 and for the year 2017 Other bituminous
coal, Coke, Brown briquettes, Brown coal+ltgyrirhe tableTab.3-27 presents the total consumption of

Solid Fuels for years 2016 and 2017.

Tab.3-27 Changes after recalculation in 1.A.2.g for Solid Fuels iny&9162017.

Submission 2012017 TJ 1202.00 1128.69
Submission 2022018 TJ 1233.03 1132.57
Difference TJ 31.03 3.88
% 2.52 0.34

CQemission 2016 2017
Submission 2012017 kt 117.53 111.72
Submission 2022018 kt 120.38 112.09
Difference kt 2.85 0.37
% 2.36 0.33

‘CHemisson 2016 2017
Submission 2012017 kt 0.01180 0.01129
Submission 2022018 kt 0.01211 0.01133
Difference kt 0.00031 0.00004
% 2.56 0.34

NOemission 2016 2017
Submission 2012016 kt 0.00177 0.00169
Submission 2012017 kt 0.00182 0.00170
Difference kt 0.00005 0.00001
% 2.57 0.34

Tab.3-28 Changes after recalculation in 1.A.2.g for Natural Gas

Submission 2012017 TJ 33134.62 Submission 2012017 kt 0.03314
Submission 2022018 TJ 33363.96, Submission 2022018 kt 0.03336
Difference TJ 229.34 Difference kt 0.00023
Submission 2012017 % 0.69| Submission 2012017 % 0.69
CQemission 2017 NOemsson 2017
Submission 2012017 kt 1837.69 Submission 2012017 kt 0.00331
Submission 2022018 kt 1850.41 Submission 2022018 kt 0.00334
Difference kt 12.72| Difference kt 0.00002
Submission 2012017 % 0.69| Submission 2012017 % 0.69
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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 diéred according to a certain vehicle types. A particular category consists of the transport
mode, the fuel used and the type of emission standard the particular vehicle must meet (in the road
transport). The categories of vehicles are not as detailed farrnad transport.

For road transport are the activity data (AD) calculated with helps of combining Czech Car Registry (CCR)
and Database of Technical Control stations (TCS). The result is average traffic performance for each
category per year in vehiclel&inetres. These data enter to COPERT 5 calculation program (see chapter
3.2.17.3).

The data required for calculations in other categories (aviation, railway, navigation) are primarily fuel
consumption statisticsvhich are provided by the Ministry of Transport of the Czech Republic (transport
yearbooks), the Czech Hydrometeorological Institute (research), the Czech Air Navigation Services
(yearbooks) and the Czech Statistical Offi~-

(CZS0).

300000

The categories of mobilgources are following:

250000 -

Domestic Aviation (CRF 1.A.3.a) 200000 -

9 airplanes fuelled by aviation gasoline 150000
9 airplanes fuelled by jet kerosene

L]

100000 -

Road Transportation (CRF 1.A.3.b) 0000 |

1 motorcycles conventional, EURQ EURO 5 e — — ——
¢ gasoline

1 passenger cars (PCs) conventional, EURO " Toketkerosene 7 maviationgasie
EURO & gasoline, diesel, LPG Bifuel, CM o et e et o
bifuel, Petrol Hybrid e

9 light duty vehicles (LDVs) conventional, EUI
1 ¢ EURO @ gasoline, diesel Fig.3-21 Annual fuel consumption by all maek of transport

1 heavy duty diesel vehicles conventional
(HDVs), EUR@ EURO \{ gasoline, diesel
9 buses conventional, EURQEURO \{ diesel, CNG

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

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

The methodology for road transport in the Czech Republic is from 2018 based on COPERT 5 mgthodolog
(see3.2.17.3. Other sectors operate with emission factors[ignkg’] of fuel not in [g. T3 of energy
because the countrgpecific measured data of every greenhouse gas inriteznal database are in this
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unit. The ADs calculated for the CRF Reporter in TJ are affected by CS calorific value (which is variable in
different years) of a particular fuel. The fuel consumption entering to the CRF Reporter must be converted
from weight to energy units (using the oafic value). So, the time series of IEF depends patrtially on the
trend of calorific values and mostly on Effgifkg']. Emission factors of particular transport subsectors are
always given for current submission year. All calorific values used fotatados in the transport sector

are presented within the Chapter 3 (Energy).

In the table below are displayed activity data by all modes of transport, and its graphical comparison is
shown inFig. 3-21. Mobile source used for other purposes than transport (gasolpwvered lawn
mowers, chainsaws, construction machinery, etc.) make a smaller contribution to the increasing
consumption of gasoline and diesel oil.

Tab.3-29 Fuel consumption by all modes of transport

2000 44 8256 79846 74321 2849 97 2590 4440 NO 213
2001 88 8774 81704 82492 2895 97 1924 4066  NO 335
2002 131 7576 82564 89451 2941 243 2701 3942  NO 168
2003 131 10187 90177 105860 2986 243 2590 3857  NO 168
2004 131 13097 89869 116053 3124 146 1332 3810 NO 251
2005 88 13610 88219 134996 3216 146 111 3848 14 209
2006 88 14116 87315 144127 3308 146 757 4107 15 257
2007 88 14808 91059 152064 3538 195 1258 4061 13 214
2008 88 15674 87692 152635 3676 244 4602 4501 14 171
2009 88 14332 85491 148037 3400 293 8154 4083 14 215
2010 88 13423 77619 142060 3538 343 9681 3959 15 172
2011 44 13293 74603 142633 3584 392 12565 3869 15 129
2012 88 12384 69494 144171 3951 489 11525 3737 15 215
2013 88 11950 65304 146333 4089 736 11602 3652 16 86
2014 88 12261 64652 153489 4503 1033 13263 3697 43 129
2015 131 12427 65174 163142 4503 1528 12414 3607 43 129
2016 131 13261 67162 170198 4549 2081 12311 3651 41 172
2017 131 15025 66128 177542 4411 2328 12881 3737 41 172
2018 131 17320 66118 180193 4227 2626 12702 3694 27 129

3.2.17.2 Aviation (CRF 1.A.3.a, 1D.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 conditions (namely by substantial changes in atmospheric
pressure, air temperature, and hidity). 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 flightgd®s 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.A.5.b Military: Mobile Combustion.
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3.2.17.2.1 Methodological issues

The estimate of aircraftraissions has been carried out on the basis of overall fuel consumption in aviation.
It is very important to separate domestic and international flights. CZSO provides fuel consumption for
iKSasS g2 OFUSI2NRSA
makes its own estimate of fuel used in the Czech Republic by domestic Aviation. Emissions estimates are
made on basis of overall fuel consumption by domestic flights. The source of activity data is Transport
yearbook pulikhed 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 Czech Statistical Office (CZSO).
This fuel consumption is:

1 In the case of aviation gasolimaethodology 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 domesticiatednational
aviation calculated on basis of data from Transport yearbook published every year by the Ministry
of transport

The important step is to define a ratio between fuel consumption during LTO and Cruise phases of flights
(seeTab.3-30). Emissions are 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.3-30 Ratio of fuel usage between LTO and Cruise flight mode

aSLI N URES g2UKSF8zSE NBza SRS oy

LTO 0.15 |
Jet Kerosene

CRUISE 0.85
Aviation LTO 01
gasoline CRUISE 0.9

Activity data

450

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

LTO m CRUISE

Fig.3-22 Annual jet kerosene consumption in aviation

Activity data are gained from CZSO and are
divided between LTO and Cruise flight mode
according to aatio which is stated in th@ab.
3-30. The total consumption of jet kerosene in
the Czech Rwrublic is divided into five categories
(Civil Aviation, International Aviation, Army,
Industry and Commercial and Public Services).
The jet kerosene consumption, as well as
relevant emissions from categories Army,
Industry, Commercial and Public Servigesjot
reported in CRF tables in Transport sector 1A3,
but in sectors 1A5b, 1A2f and 1A4a respectively.
Other two categories (Civil Aviation and
International Aviation) are divided on the basis

of expert judgment in the whole time period when main criteeee the combination of transport
performance of air passengers transport (onlsmall amount of domestic lines among Czech main
airports) and transport performance of air freight transport (MoT, 2018). As you can seeTat®31

the regular domestic flights (11 TJ) using kerosene are represented by a very small percentage in the Czech

Republic compared to international flights (17 309 TJ). The IEA d2®8 (1) include also in the Domestic
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Aviation category érosene consumption reported to IEA by CZSO (is in CRF divided into the categories of
Army, Industry, Commercial and Public Services which is not used for aviation or trankabrg-31

shows the distribution oférosene consumption in the CRF Reporter in comparison with IEA data. As can
be seen from the next table, total sums of kerosene (CRF vs. IEA) are iddraiz&-30 displays jet
kerosene consumption according toght mode.

Tab.3-31 Distribution of the Jet Kerosene consumption in CRF Reporter and IEA data [TJ]

1990 19 7325 0 7 344 7 344 0 7 344
1991 20 6 020 0 6 040 6 040 0 6 040
1992 29 6 967 0 6 996 6 996 0 6 996
1993 31 5792 0 5823 5823 0 5823
1994 49 7208 0 7 257 7 257 0 7 257
1995 15 7 805 0 7 820 7 820 0 7 820
1996 41 5 866 0 5907 5 603 304 5907
1997 54 6 759 0 6812 5217 1595 6812
1998 50 7991 0 8 041 4902 3139 8 041
1999 48 7520 0 7 568 5633 1935 7 568
2000 22 8234 0 8 256 6 665 1591 8 256
2001 24 879 0 8774 6 762 2012 8774
2002 19 7 557 770 8 346 6 976 1370 8 346
2003 24 10 163 556 10 743 8 432 2311 10 743
2004 35 13 062 685 13782 12 070 1712 13782
2005 37 13 573 728 14 338 13182 1156 14 338
2006 46 14 070 563 14 679 14 073 606 14 679
2007 46 14 763 1126 15934 14 462 1472 15934
2008 31 15 644 1083 16 757 14 895 1862 16 757
2009 45 14 288 1169 15 501 14 246 1256 15501
2010 36 13 387 866 14 289 13120 1169 14 289
2011 22 13271 1516 14 809 12 990 1819 14 809
2012 17 12 H7 736 13120 12 297 823 13120
2013 20 11931 650 12 600 11 864 736 12 600
2014 12 12 248 686 12 947 12 254 693 12 947
2015 15 12 412 1 386 13813 12 341 1472 13813
2016 11 13 250 1634 14 895 13 250 1645 14 895
2017 9 15016 2122 17 147 14 852 2295 17 147
2018 11 17 309 1126 18 446 17 147 1299 18 446
Tab.3-32 Jet kerosene consumption according to flight mode
kt kt kt

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
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kt

kt

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 24366
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

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 EEAJ B (kg/TJ, stated in IPCC 2006 GI. (IPCC 2006) for aviation).

Tab.3-33 Emission factors o€Q, N,O and CH, from aviation in current year in [g.kd] of fuel

_ [9-kg"] [9-kg?]
Civil Aviation-LTO Aviation Gasoline 3065 0.09
Civil Aviation- Cruise Aviation Gasoline 3065 0.09
Civil Aviation-LTO Kerosene 3096 0.09
Civil Aviation- Cruise Kerosene 3096 0.09

Emissions

CQ emissions from air domestic
transport make a very smal
contribution to overall emissions from
aviation (about 1%) as it is limite
mainly to flights between the three
largest cities in the Czech Republi
Prague, Brno and Ostrava. Similar
road transport ad consumption of
aircraft fuel, this is not monitored
centrally by the Czech Statistice
Office. Aircraft are fuelled mainly by

1400

1200

1000

800 A

600 -

kt

400 +

200 +

2000
2001

GHG- emission international aviation

2002
2003

2004
2005

2007
2008

2009
2010

B GHG emissions - domestic aviation

jet kerosene while the consumption o

aviation gasoline andCQ emissions Fig.3-23 Emissions of CON,O and Chifrom aviation

from aviation gasoline are limited tc
small aircraftaused in agriculture and
in sports and recreational activities.

The total consumption by an army and domestic transport (estimated on the basis of a number of flights,
distances between destinations and specific consumption of fuels per the unit distatiee L TO regime
and the Cruise itself) was subtracted from the total kerosene consumption. The remaining kerosene
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consumption is related to an international air transpdttg.3-23 shows emissions of GHG fromation
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. The uncertainty given here has been evaluated for all of time @88y 2018) and

both flight stages. Combined uncertainties of national emissions within aviation for particular pollutants
are given irfrab.3-34.

Tab.3-34 Uncertainty data for aviation from uncertainty analysis

| 1A3aii Civil AviatioPAviation Gasoline
1A3aii Civil AviationJet Kerosene CQ 1.4 0.8 4.0 3.2 5.1
1D1a International AviationJet Kerosene CQ 523.72 1073.65 4.0 3.2 5.1
1A3aii Civil AviatiorAviation Gasoline CH 0.0010 0.0001 4.0 78.5 78.7
1A3aii Civil AviationJet Kersene CH 0.00001 0.00001 4.0 78.5 78.6
1D1a International AviationJet Kerosene Ch 0.0037 0.0087 4.0 78.5 78.6
1A3aii Civil AviatiorAviation Gasoline N2O 0.0039 0.0003 4.0 110.0 110.1
1A3aii Civil AviationJet Kerosene N.O 0.00004 0.00002 4.0 110.0 110.1
1D1a International AviationJet Kerosene N.O 0.01 0.03 4.0 110.0 110.1

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 exceagricultural and forestry transports and military transports which are
reported in separate categories. Estimations are made for these vehicle categories: passenger cars (PCs),
light duty vehicles (LDVs), heavy duty vehicles (HDVs), buses and motofeyclesiculation 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 intoolur subsectors:

1.A.3.bi Passenger Cars

1.A.3.bii Light Duty Vehicles

1.A.3.biii Heavy Duty Vehicles and Buses
1.A.3.b iv Mopeds and Motorcycles

= = =4 =4

Methodology for the calculation of emissions from road transport has been improved in 2018. COPERT 5
has be@ introduced for this purpose. Also, national ratios of H:C and O:C has been calculated on basis of
fro2NI 02NE FylftedaAra 62SNYyeéesxs Hamy O OCRHKPBeaSforh® I YIS a
andCH to Tier 3. The basis for emission calculasian 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 behaviour (trip length, trip duration, avespged on
different roads etc.)
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1 Technical parameters of vehicles (technologies for emissions reduction, A/C in vehicles, tank size,
ydzYoSNJ 2F | Ef SaXo

Fuel quality and composition of fuel

Calorific value of fuels (from CZSO)

H:C and O:C ratios

Share of fossiraction in biodiesel

ETBE content in biogasoline

This is an only brief summary. Full description of COPERT 5 program is possible to find here:
https://www.emisia.com/utilities/copertdocumentation/ Full methodology of application COPERT 5 in

/| % Ad RSAONAOSR Ay tStA{ltyS .NAROK uHamt YR tStA{H

=A =4 =4 =4 =9

Activity data

AD for COPERT program are gained from two
large databasesCzech Car Registry (CCR) and
database of Technical Coatrstations (TCS).
250000 . TT R CCR contains information about numbers and
EEggh technical details of vehicles registered in
III particular categories in CZ. TCS define
I I I I I I I I I I I annually traffic performance for a particular
— II car. By combining these two databases is
possible to obtain numérs of vehicles,
average annual mileage and average total

300000

200000

2

100000

50000 mileage for all of 373 COPERT categories
which are relevant in CZ. Results are in full
0 accuracy four years before actual reported

2000
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year. Reason is that new cars in CZ have to
Passenger Cars & Heavy Duty Trucks ™ Light Commercial vehicles 8 Buses B L Categoy - ndertake technical cdmol after four years

after signing in CCR. To have precise average
Fig.3-24 Trend of fuel consumption according fossil fuels by PCs annual mileage and emissions estimates is

necessary to recalculate results 4 years
backward repeatedly. This calculation procedure for average annual mileage in Czech conditions was
develged by Brich in 2014 and improved in 2019. Methodology was certified by Czech MoT. COPERT uses
these AD to calculate fuel consumption in all categories. Fuel consumption in categories is normalized with
the help of total fuel consumption provided by CZ8Onfational level.

Fig.3-24 shows trends of fuel consumption after 2000. General rising trend of fuel consumption by PCs
and LDVs is in line with general trend in whole Europe. There is an obvious influencaahgcorisis
between 2008 and 2013 to fossil fuels consumptidall.3-35). From 2014 there is a significant increase

of fuel consumption of main fossil fuels. In 2017 almost 10 % lower prices of diesel and gafiakneed
increase of fossil fuels consumption. The consumption of gasoline fluctuated aro@@d I from 2002

to 2009, but it has started to decline significantly since 2010. It even reached a value of 64 000 TJ in 2014.
This decline is caused espdbi by the downward trend in an average fuel consumption of modern
passenger cars. In 2013 the gasoline consumption decreased ta30463J. Since then gasoline fuel
consumption is fluctuating around this value (20488 682 TJ). Fuel consumption of skkgrowing

steadily after 2000. Steep increase has begun after 2013 and was connected to economic growth and
growing popularity of diesel PCs. In 2018 diesel consumption reached 180 193 TJ. Trend of increase is less
intense compared to previous years.

Til 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 bioethanol, which has been
added to all gasoline in the amount of 2 % sidaauary 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

Part 1: Annual inventory submission 108


https://www.emisia.com/utilities/copert/documentation/

- NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

renewable resource in diesel oil reached a value 6 % in 2010 and both values will remaimgexdhahe

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 efdrgponents) have a favourable

impact onCQ emissions. After 2015 oasee an increase in consumption of biodiesel. In 2015 were
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. Between 2015 and 2018 tleewere

some fluctuations caused by variable ratio between price of petrol and bioethanol.

Tab.3-35 Fuel consumption within road transport in the Czech Republic

Year Gasoline Diesel oil LPG CNG Biodiesel Bioethanol
TJ TJ TJ TJ TJ TJ
2000 79 846 74 321 2 849 97 2 590 0
2001 81 704 82 492 2 895 97 1924 0
2002 82 564 89 451 2941 243 2701 0
2003 90 177 105 860 2 986 243 2590 0
2004 89 869 116 053 3124 146 1332 0
2005 88 219 134 996 3216 146 111 0
2006 87 315 144 127 3308 146 703 54
2007 91 059 152 064 3538 195 1258 0
2008 87 692 152 635 3676 244 3144 1458
2009 85 491 148 037 3400 293 5697 2 457
2010 77 619 142 060 3538 343 7 251 2 430
2011 74 603 142 633 3584 392 10 027 2538
2012 69494 144 171 3951 489 9176 2 349
2013 65 304 146 333 4089 736 9361 2241
2014 64 652 153 489 4 503 1033 10 509 2754
2015 65 174 163 142 4 503 1528 9768 2 646
2016 67 162 170 198 4549 2081 10 286 2025
2017 66 128 177 542 4411 2 328 10 397 2484
2018 66 118 180 193 4227 2 626 10 137 2 565

CNG buses are used 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 subsidies were determined for CNG LDVs and
which PCs has been used by local authorities. This means stead increase of CNG consumption.
Consumption of LPG continuously grows until 2016. After 20d&tis slight decrease most likely caused

by low prices of diesel and gasoline.

Emission factors

Emission factors are COPERT based. COPERT methodology is in line with IPCC 2006 GIl. (IPCC 2006) a
EMEP/EEA Guidebook 2019. EF€@mare on Tier 2 level @aN,O, CH on Tier 3 level. Generally, EFs for

all GHG are composed from Hot EFs, Cold EFs and they are additionally dependent on vehicle category and
driving mode (share of urban, rural, highway driving).

Tab.3-36 Implied EFs fo€Q in road transport

CQ Gasoline Diesel Oil LPG CNG Biomass
vTd t/TI tTI tTI UTd
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 72.32
2014 70.14 73.52 65.76 56.06 72.24
2015 70.05 73.56 65.76 55.92 72.22
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2016  70.53 73.54 65.76 55.65 72.48
2017  70.52 73.53 65.76 55.65 72.33
2018 71.81 73.94 65.76 55.65 72.28

EFLCQ counts with using A/C, SCR and lubricant consumption. Implied&Bdditionally dependent on
calorific value of fuel (kg/TJ)actualized every year form Czech Oil Questionnaire for EEA, and country
ALISOATAO | Y/ | YR hY/TabNBGak ahdwnindl@NBEFE CO aftenyear B020. Ly i K ¢

Tab.3-37 Implied EFs foCH, in road transport

kg/TJ kg/TJ  kg/Td kg/Td  kg/TJ
2010 16.71 1.78 1057 54.24 8.42
2011  16.10 150 1043 5249  6.72
2012 15.14 1.32 1032 4971  6.29
2013 13.91 1.00 1029 4833 5.43
2014  13.12 1.01 1006 4531 5.42
2015  12.02 0.83  10.01 4593 4.98
2016  11.39 070  10.03 43.19 3.75
2017 10.88 065  9.92 40.90 4.04
2018  9.99 053  9.84 4361 3.79

In the Tab.3-37 and Tab.3-38 are shown implied EFs 6H and N,O for road transport after year 2010.

Tab.3-38 Implied EFs foN,Oin road transport

kg/TJ kg/TJ  kg/TJ kg/TJ  kg/TJ
2010 1.63 2.28 221 171 265
2011  1.55 2.37 209 168 271
2012 145 2.45 200 156 274
2013 1.38 251 1.93 148 279
2014  1.37 2.52 1.88 137 279
2015 1.27 2.56 1.80 135 279
2016 1.2 2.59 173 123 284
2017  1.16 2.60 165 113 2.80
2018  1.04 2.63 160 124 278

CQ emissions 20000

Carbon dioxide emissions were calculatg 16000 -
on the basis of the total consumption irf 14000 -
373 COPERT vehicle categories which 12000 -
relevant in CZ COPERT separate| 10000

calculate emissions from hot engine:
cold engines, emissions originate fror
A/C and SCR usage (diesel cars) ¢
emissions caused by lubricar
consumption during burning processes.

18000

kt

8000 -+

6000 -

4000 -
2000 -

< 2012

Fig.3-25 Emissions of C£&rom road transport according subsectors
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A gradually increasing share of transport in tafak emissions in the Czech Republic became evident
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Fig. 3-28 Comparison of energy consumption and £émissions fron

road transport

freight transport fleet. There has been a slight decrease in the number of older trucks in this country and

RdzNAy 3 GKS odonda I yR
until 2007. Individual road and freight
transport make the greatest contribution
to energy consumption in road transport
(seeFig.3-25). It is obvious, according to
the methodology of calculationCQ
emissions described above, that trend in
CQ emissions copies trend in fuel
consumption (sed-ig.3-26). In 2008, for
the first time, in enissions 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 kt GO.
The carbon dioxide emissis trend is
primarily a result of the changes in the
traffic performance by gasoline and
diesel carsAccording to theé-ig.3-26the
emissions of CQ from road
transportation are following the trend of
an energy onsumption There are no
disproportions. Small fluctuation can be
caused by fact, that EFs are calculated on
the basis of a slightly variable calorific
value of a particular fuel. These values
are every year given (by CZSO). Other
factor is, that CQ emissons 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 Trends in CH emission
production according to subcategories are
shown inFig.3-27. The annual trends in
these emissions are constantly decreasing
and are very similar to other hydrocarbons
emissions, which arénhited in accordance
with EURO regulations. New vehicles must
fulfil substantially higher EURO standards
for hydrocarbons than older vehicles
(currently the EUROG6 standard for
passenger cars and EURCor heavy duty
vehicles and buses). The greatestlgems
are associated with a slow renewal of the

these older vehicles are frequently used in the construction and food industries. The potentiirpriob
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CHemissions could be growing share of CNG vehicles (especially busses from 2012). CNG is composed of
approx. from 98 % dfH. On the other CNG is beneficial for other GHG and pollutants.

0.7

0.6 +

Fig.3-28 showsthe opposite trend in

emission production o€H and energy
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 THGmits in 2005 by
the EURO 4 standard. Another cause of
the downward trend is an increasing

2018

Fig.3-29 Emissions of D fromroad transport according subsectors
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Fig. 3-30 Comparison of energy consumption and.® emission
from road transport

ratio of diesel passenger cars within
the car fleet over the past few years,

which produce lessCH. In 2018
increase of energy consumption
continues (not so intesively

compared to the last years) buCH
emissions, thanks to car fleet renewal still
decreasing under 1 kt of emissions in 2018.

N.O emissions

Trends in N.O emissions production
according to subsectors are shown Hig.
3-29. Nitrous oxide emissions had been
decreased from 2008 similar to carbon
dioxide emissions 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 3way catalytic converters
which reduce only N©emissions but not
N.O emissions. However, this effect is

suppressed in new vehicles as@sequence of a lower fuel consumption. Between 2008 and 2010 the
N>O emissions were decreasing becauseadnomic crisis and lower traffic performance. From 281@
emissions has been increasing. This fact is caused by a lighsumption of a diesel oil which is
influenced by progress in the national economy and by increase in a transportation of goausitenicl.

In 2018 increase of fuel consumption continues but not so intensively as in the lastNgaemnissions
reached almost 0.6 kt in 2018. This increase is mitigated by modernization of car fleet in the Czech

Republic.

Road transport was identifitas a key source of tH&O emissions over the past 5 years as the share of
vehicles with high\,O emissions has been increasing in this period. Consequélyemissions from
mobile sources represent higher contribution th@hi emissions. IMN.O emissons from mobile sources,

the most important source seems to be passenger automobile transport, especially gdselied
passenger cars with catalystsig. 3-30 shows a similar trend iftN,O emissions from roadransport
compared to the energy consumption trend. Between years 2006 and 2010 there was more significant
decrease in trend oriN,O emissions compared to fuel consumption. This effect could be connected
introducing more advanced emission control technolggie
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3.2.17.3.2 Uncertainties and time -series consistency

Uncertainty in road transport was calculated according to EMEP/EEA air pollutant emission inventory
guidebook 2016. The uncertainty given here has been evaluated for all of time seriex;(2098) and
reported categories. Combined uncertainties of national emissions within road transport for particular
pollutants are given iffab.3-39.

Tab.3-39 Uncertainty data for road trasport from uncertainty analysis

kt %
1A3bi PGGasoline CcQ 3351.4 4518.8 3.0 4.0 5.0
1A3bi P@iesel Oll CQ 938.0 6900.7 3.0 15 3.3
1A3bi PALPG CcQ 0.0 278.0 3.0 3.2 4.4
1A3bi PGGaseous Fuels CQ 0.0 74.3 3.0 3.2 4.4
1A3bi P@Biomass CcQ 0.0 551.2 3.0 25 3.9
1A3bi LDWGasoline CcQ 83.9 188.5 3.0 4.0 5.0
1A3bi LDWDiesel Oil CQ 896.8 23101 3.0 15 3.3
1A3bi LDWBiomass CcQ 0.0 135.8 3.0 1.8 35
1A3biii HDVDiesel Oll (efe) 4819.8 4112.7 3.0 1.5 3.3
1A3biii HDVGaseous Fuels CQ 0.0 71.8 3.0 3.2 4.4
1A3biii HDVBiomass CcQ 0.0 229.5 3.0 15 3.3
1A3biv MotorcyclesGasoline  CQ 154.9 40.4 3.0 4.0 5.0
1A3biv MotorcyclesBiomass  CQ 0.0 15 3.0 4.0 5.0
1A3bi PGGasoline CH 1.919 0.607 3.0 157.0 157.0
1A3bi P@iesel Oil CH 0.075 0.027 3.0 101.3 101.3
1A3bi PALPG CH 0.0 0.042 3.0 809.8 809.8
1A3bi PG@Gaseous Fuels CH 0.0 0.032 3.0 809.8 809.8
1A3bi PEBiomass CH 0.000 0.040 3.0 123.0 123.0
1A3bi LDMGasoline CH 0.030 0.015 3.0 157.0 157.0
1A3bi LDWDiesel Oil CH 0.050 0.007 3.0 101.3 101.3
1A3bi LDWBiomass ChH 0.0 0.001 3.0 107.4 107.5
1A3biii HDWDiesel Oil CH 0.582 0.061 3.0 101.3 101.3
1A3biii HDVGaseous Fuels CH 0.0 0.083 3.0 809.8 809.8
1A3biii HDVBiomass CH 0.0 0.004 3.0 101.3 101.3
1A3biv MotorcyclesGasoline  CH 0.327 0.038 3.0 152.1 152.2
1A3biv MotorcyclesBiomass  CH 0.0 0.002 3.0 152.1 152.2
1A3bi PGGasdine N.O 0.12664 0.06572 3.0 133.8 133.8
1A3bi P@iesel Oil N.O 0.00053  0.26595 3.0 137.2 137.2
1A3bi PALPG N.O 0.00000  0.00677 3.0 1266.7 1266.7
1A3bi PGGaseous Fuels N.O 0.00000 0.00058 3.0 1266.7 1266.7
1A3bi PEBiomass N.O 0.00000 0.02154 3.0 135.8 135.9
1A3bi LDMGasoline N.O 0.00198  0.00253 3.0 133.8 133.8
1A3bi LDWDiesel Oil N.O 0.00010 0.06349 3.0 137.2 137.2
1A3bi LDWBiomass N.O 0.00000  0.00431 3.0 136.8 136.8
1A3biii HDVDiesel Oil N.O 0.20283  0.14405 3.0 137.2 137.2
1A3biii HDVGas®us Fuels N.O 0.00000  0.00269 3.0 1266.7 1266.7
1A3biii HDVBiomass N.O 0.00000  0.00941 3.0 97.9 97.9
1A3biv MotorcyclesGasoline  N,O 0.00324  0.00070 3.0 156.9 156.9
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1A3biv MotorcyclesBiomass ~ N,O 0.00000  0.00004 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 continualljncreasing 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 o thnergy sector (1.A.1.a) and are not
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@008. After this, the increaseiped at approx. 85 kt

per year because of the economic crisis and replacement of diesetred locomotives by electric ones.

In 2018 was diesel consumption 86 kt which is slightly less than previous year. Coal 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 consumption reached 1 kt in 2018. This is half of previous year, because in 2018
gl ayoit dzasS lFye tAIYyAGS odzi 2yte oAldzyAyzdza O21 f

Tab.3-40 Fuel consumption by railways

Diesel Oil consumption [kt] Coal consumption [kt]

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 2009 1.0

Emission factors

The emission factors for diesel oil and coal @B, N.O and CH, are Tier 1 based on calorific value of fuel
(actualized every year by Czech Qil Questionnaire for EEA) and Ef ftgf€d in IPCC 2006 Gl. (IPCC
2006) for railways se€ab.3-41.

Tab.3-41 Emission factors o€Q, NoO and CH, from railways in current year in [g.kd] of fuel

Transport EFCO e EFCH
o Fuel type . . .

P [9-kg"] [9-kg"] [9-kg]
Railways Diesel Oil 3183 1.2 0.2

Railways Coal 2553 0.04 0.05
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Emissions
Emissions from railways are strongly dependent
:Zg on fuel consumption. Emissions of GHG are given
200 1L . in the Fig.3-31. Sharpest decrease in ersisns
- 11101 ERERER BemEnmln took place until 1994. This is connected with
P s iR sin iR R EEERBOTNO decrease of freight transport, because of
AR N N R R R R significantly lowest coal mining intensity
C“ e EE R R R R R R R R R Rl compared to period before 1989. Next factor is
s LR nnnnnnnil electrificaton ~ of core  network  and
28383888332z 838¢5¢8 modernization of rolling stock durgthese years.
e o e i o In the following years GHG emissions are

balanced slightly increasing between 2004 and

2008 in relation to economic growth. After 2008
decrease of emissions was recorded in relation to
economic crisis. After 2013 emissions of GHG from
railways are oscillating around 270 kt, depending on transport performance on railways in the current
year. From 2005 there are some minor emissions from burning coal, which has been started to use for
historical rides. In 2018 was emissions of GHG from dids&l4 kt and from coal 2.6 kt.

Fig.3-31Trend in emissions of GOCH and N,O from railways

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 cdeies (200@ 2018) and

for all reported categories. Combined uncertainties of national emissions within railways for particular
pollutants are given ifab.3-42.

Tab.3-42 Uncertainty data for railways from uncertainty analysis

kt kt
| 1A3c RailwayDiesel Ol  CQ  768.1 273.7
1A3c Railway<Coal CQ 0.0 2.6 5.0 14.2 15.0
1A3c RailwayDiesel Oil CH 0.043 0.015 5.0 157.0 157.1
1A3c Railway<Coal CH 0.0 0.0001 5.0 135.0 135.1
1A3c RailwayDiesel Oil NoO  0.29648  0.10566 5.0 137.2 137.3
1A3c Railway<Coal N>O 0.0 0.00004 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 proper differentiation into
national and international inland navigation on inlamdterways in the Czech Republic. Therefore, for the
time being, all activity data are allocated to NFR 1.A.3.Naitional Navigation (Shipping) and to the sub
sector of 1.A.3.d ii (b)National inland navigation.

Part 1: Annual inventory submission 115



- NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

Activity data

Fuel consumption by nathal navigation is very low (sé&@b.3-43). The CZSO provides only data regarding
diesel oil consumption within recreational fleet, which basically represent most of fuel consumption by
national navigation inthelICS OK wSLJdzoft A Od ¢ KS /T SOK YSNOKIyid ¥FtS§:

Tab.3-43 Fuel consumption by national navigation

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

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) sté#RiGr2006 GI. (IPCC 2006) for navigation.

Tab.3-44 Emission factors o€Q, N>O and CH, from national navigation in current year in [g.K§ of fuel

[9.kg'] [gkg'l  [gkg]
| 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 Czdemdnwaterways. Overall emissions
of GHG are given in tifdg.3-32.
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Fig.3-32 Trend in emissions o£Q, CH, and NoO 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 guidebok 2016. The uncertainties given here have been evaluated for all of time serie;(1990
2018) and for all reported categories. Combined uncertainties of national emissions within national
navigation for particular pollutants are givenTab.3-45.

Tab.3-45 Uncertainty data for national navigation from uncertainty analysis

kt kt
1A3dii National navigatiorDiesel Oll CQ 53.5 9.5 5.0 15 5.2
1A3dii National navigatiorDiesel Oil CH 0.0051 0.0009 5.0 157.0 157.1
1A3dii National navigatiorDiesel Oll N2O 0.00144 0.00026 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 reported in the IEACzSO (CzSO, 2)Nuestionnaire 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 in the Transport Research Centre (CDV) is based on routine and consistent checks to ensure
data integrity, correctness, completeness and to identify and address errors. Documentation and archiving
of al QC activities is carried out. QC activities include methods such as accuracy checks on data acquisition
and calculations, and the use of approved standardised procedures for emission calculations,
measurements, estimating uncertainties, archiving infotiora and reporting. QC activities also include
technical reviews of categories, activity data, emission factors, other estimated parameters and methods.
QA and verification of activity data is guaranteed in the CDV by comparing activity data with world and
European databases and third person checks.

An inventory compiler 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
(acording to CS or EIG) and estimation of emissions from mobile sources. The uncertainty assessment is
carried out by the inventory compiler too. The last step is a documentation and archiving of data. The
inventory compiler designs responsibilities for implentation QA/QC procedures among persons not
directly involved in the compilation of inventory and among organizations.

A QA/QC plan is a fundamental element of a QA/QC and verification system. The plan of QA/QC procedures
in the CDV is based on the inrgarality control procedure system, which is harmonised with the QA/QC
system of Czech Hydrometeorological Institute (CHMI). Since the transport sector belongs to the energy
sector, there has been a close cooperation between CDV and CHMI in the field gf emer fuel
consumption data as well as specific energy data used in calculations in unitsj\d.fkegl. 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 speciBnergy consumed.

a. QA/QC activities

QC Activities:

1 Checking criteria for the selection of activity data, emission factors and other estimated parameters
are documented.
Checking that emissions and removals are calculated correctly.
Checking that paramets and units are correctly recorded and that appropriate conversion factors
are used.

1 Checking the integrity of database files.

9 Checking for consistency in data between categories.

1 Checking that the movement of inventory data among processing steps éctorr

1 Checking that uncertainties in emissions and removals are estimated and calculated correctly.

1 Checking time series consistency.

QA Activities:

1 Checking completeness (confirming that estimates are reported for all categories, all years, all
subcategoies and confirm that entire category of mobile sources is being covered).

1 Trend checks (checking value of implied emission factors and unusual, unexplained trends noticed for
activity data or other parameters across the time series)

1 Checking of internal dmmentation and archiving.

b. Responsibilities in CDV

The sectoral guarantor of QA/QC procedures for mobile sources:

)l
1

is responsible for the sectoral QA/QC plan and the compliance of all QA/QC procedures,
provides plan for the QC procedure and is respongiiés implementation.

Inventory compiler of inventory from mobile sources:

=A =4 =4 =4 4 =

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 the uncertainty calculation,

introduces improvements.

The third persorcheck (Mr. Jiri Dufek, MOTRAN RESEARCH , s.r.0.)

1

detailed control of timeliness, completeness, consistency, comparahildytransparecy.

The sectoral guarantor of QA/QC procedures for Agricultural and Forestryoadmmobile sources:

1

C.

Martin Dedina (Research Institute of Agricultural Technology)

QA/QC procedure in CDV
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During every submission, in the beginning of summer, the inverdomypiler first receives preliminary
activity data from CzSO 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
inaccuacies are corrected. During autumn CzSO provides final activity data. Then final calculations are
made. Also the QC is made by the inventory compiler, afterwards by a person responsible for compilation
of Transport yearbook in CDV and Mr. Jiri Dufek fro@TRAN RESEARCH. Every error is described,
documented and saved. The next quality control is made by an expert in CHMI. Last step of QC are
European reviews. The QA is made on activity data by comparing it with databases like Eurostat and IEA.
Main discrepacies are consulted with CzSO and explained during reviews Emission 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 2weyiestions 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 was no need toodany recalculation due to review process.
3.2.17.9.1.2Recalculation due to methodology changes

3.2.17.9.1.2.Methodology changes in COPERT 5

There wasrecalculation in dlme series for road transportation due to changes in COPERT methodology.
Main reason was updates in programhe second reason was recommendations resulting from the
COPERT workshop in Copenhagectober 2019).

COPERT 5 software developer issued e new version 5.3 in September 2019. Main changes are:

1 New Emission Factors foidategory Mopeds-4troke.

1 New Emis®en Factors foriCategory Motorcycles.

1 Calculation of the fossil fuel fraction in biodiesel.

1 Fixed bug with Petrol Hybrid vehicles. Cold Emissions now are in line with the corresponding PC
Petrol vehicles.

1 CorrectedCH Hot Emission Factor for PC, LCkicles.

Because of recommendations resulting from the COPERT workshop calculation setting was changed in
LI NI YSGSNI YAESEFEIS RSAINIRFEGAZ2Y FNRBY oagAlK2dzi NB3c
Reason is, that in CZ all cars must undergo reguldmteal control and passtherwisethey are not

allowed to be operate on the road.

lfaz Ay GKS fFald adzoYAaairzy e¢la F2aarif LI NI 2F ¢
OFNb2y O2yiaSyid Ay o0A2FdzSt aa Lkblbtch BRIl partof FARIE iy’ y A a
included in COPERT. ETBE content in biogasoline in COPERT was set to 5.66 %.

3.2.17.9.1.2.2Activity data methodology changes

Methodology for calculating vehicles stock and annual mean activity is briefly described in chapter
321731 Ay aSOlA2y o! OGA@AGE RIGFEad | YyGAET Hamdp AYLER
standards according to records about first registration in CZ. This was obviously inaccurate and led to the
effect that approximately 21 % imported vehicles were assigned to the higher euro standard. For 2020
submission the methodology was actualized and vehicles are assigned to euro standards with the help of
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the records about first registration in the world. During adization process were fixed sum minor
inaccuracies in vehicle distribution between COPERT categories.

Recalculation tables for the whole time series 139Q017 are given belowlt should be taken into

consideration, that changes are not caused only byngka in activity data methodology, but also caused

by synthetic influence of the following factors:

1 Changes in activity data methodology.
I Extensive changes in COPERT made by program developer (see 8ape®.1.2. 1 concerning

emission factors.

I 2015¢ 2017 changes in annual mean activity especially for PCs caused by Czech law. Annual
mileage is calculated from data gained during technical control. Technical control is for new private
PCs obligatory after 4eqrs of using a car. At first, we have data about company cars which have
much higher annual mileage. When we work with data for the year 2018 the final dataset is for

time series 199@ 2014. 201%; 2017 are changed because described effect.

Tab.3-46 Differences in FC and GHG emissions between submissions 2019 and; K2l transportation

1990 1401563 140156.3 0.00% 10251.9 10252.6 0.01% 2.98 2.98 0.14% 0.34 0.34 -0.01%
1991 127739.0 127739.0 0.00% 9344.3 93448 0.01% 275 275 0.13% 0.31 0.31 -0.01%
1992 134247.0 134247.0 0.00% 9779.4 9780.4 0.01% 3.32 3.33 0.12% 0.33 0.33 -0.16%
1993 129846.5 129846.4 0.00% 9452.1 9453.3 0.01% 3.04 3.05 0.16% 0.34 0.34 -1.87%
1994 1424453 1424451 0.00% 10348.4 10350.2 0.02% 3.34 3.34 0.23% 042 041 -2.71%
1995 132642.0 132641.6 0.00% 9599.5 9601.8 0.02% 3.20 3.21 0.30% 0.46 0.44 -4.77%
1996 136028.2 1360277 0.00% 9815.0 9817.9 0.03% 3.35 3.34 -0.12% 051 0.49 -3.58%
1997 135599.9 135599.1 0.00% 9743.2 9747.2 0.04% 3.11 3.12 0.17% 054 051 -5.13%
1998 152006.8 152005.3 0.00% 10939.8 10944.1 0.04% 3.03 3.03 0.19% 0.60 0.56 -6.37%
1999 157124.0 157122.3 0.00% 11264.8 11269.8 0.04% 2.96 2.97 0.32% 0.67 0.63 -6.26%
2000 159705.1 159702.4 0.00% 11407.5 114143 0.06% 2.79 278 -0.39% 0.69 0.64 -8.04%
2001 169113.7 169110.7 0.00% 12262.6 12267.7 0.04% 2.75 2.72 -1.04% 0.47 0.46 -2.30%
2002 177903.9 177899.1 0.00% 12854.3 12861.3 0.05% 2.72 2.65 -2.44% 0.49 0.47 -3.32%
2003 201861.1 201856.0 0.00% 14638.4 146452 0.05% 2.78 2.69 -3.27% 0.54 052 -3.72%
2004 210529.3 210523.8 0.00% 15400.4 15404.0 0.02% 2.63 253 -3.91% 0.55 052 -4.41%
2005 226694.1 226687.6 0.00% 16721.6 16722.2 0.00% 2.53 241 -459% 0.57 055 -4.94%
2006 235661.5 235652.7 0.00% 17031.5 17033.6 0.01% 2.31 219 -510% 0.60 0.56 -5.73%
2007 248119.7 248113.8 0.00% 17912.6 17916.0 0.02% 2.22 2.10 -525% 0.59 0.56 -6.03%
2008 2488559 2488484 0.00% 17688.4 17707.4 0.11% 2.07 198 -421% 0.59 056 -6.35%
2009 245383.9 245375.1 0.00% 17106.3 17139.9 0.20% 1.98 1.93 -2.60% 0.53 0.50 -6.61%
2010 233256.1 2332415 -0.01% 16102.6 161435 0.25% 1.73 169 -2.64% 0.52 0.48 -7.00%
2011 233794.5 233776.8 -0.01% 15939.1 15993.9 0.34% 1.61 156 -3.08% 0.53 050 -7.07%
2012 229652.6 229630.3 -0.01% 15728.8 15779.2 0.32% 1.41 138 -2.36% 0.54 049 -7.87%
2013 228087.0 228064.2 -0.01% 15614.1 15665.0 0.33% 1.24 121 -2.77% 0.54 050 -8.16%
2014 2369603 236939.1 -0.01% 161151 16173.2 0.36% 1.14 1.17 2.06% 0.57 0.52 -8.05%
2015 246778.2 246761.7 -0.01% 16894.7 16948.1 0.32% 1.06 1.10 3.56% 0.58 0.55 -6.75%
2016 256624.6 256300.1 -0.13% 17614.6 17668.2 0.30% 1.04 1.07 2.86% 0.60 0.57 -5.45%
2017 2635@.6 263290.1 -0.10% 18081.8 18137.9 0.31% 0.99 1.03 3.97% 0.61 058 -4.93%
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Over all emissions in road transportation shows differences between +4-8@to The highest decrease
is forN,Oin 2013 and highest increase is foH in 2017.CQ differences wariability is in most years less

than +0.3 %. Differences are caused mainly by changes in emission factors in COPERT. This confirms minor
changes irCQ emissions which are fuel consumption dependent only. Differences are caused partly by
changes in emissin factors in COPERT and changes in activity data calculation methodology.

Tab.3-47 Differences in FC and GHG emissions between submissions 2019 and; 226

1990 59531 59517 -0.02% 4290 4289 -0.02% 1.994 1.994 -0.03% 0.127 0.127 -0.03%
1991 55760 55747 -0.02% 4021 4020 -0.02% 1.866 1.865 -0.03% 0.119 0.119 -0.04%
1992 68050 68040 -0.01% 4897 4896 -001% 2.395 2.394 -0.04% 0.158 0.157 -0.31%
1993 66676 66627 -0.07% 4801 4798 -0.07% 2.164 2.161 -0.12% 0.185 0.179 -3.22%
1994 77968 77821 -0.19% 5615 5605 -0.18% 2.399 2.392 -0.30% 0.259 0.249 -4.08%
1995 79167 79069 -0.12% 5695 5689 -0.12% 2.346 2.345 -0.05% 0.326 0.306 -6.23%
1996 86949 86674 -0.32% 6252 6233 -0.30% 2.521 2.493 -1.10% 0.388 0.371 -4.44%
1997 88135 88082 -0.06% 6326 6323 -0.05% 2.321 2.320 -0.08% 0.422 0.396 -6.12%
1998 94004 93950 -0.06% 6748 6745 -0.04% 2.195 2.194 -0.06% 0.466 0.430 -7.71%
1999 100697 100603 -0.09% 7217 7212 -0.07% 2.185 2.183 -0.10% 0.545 0.505 -7.28%
2000 101318 101812 0.49% 7248 7285 0.51% 2.034 2.022 -0.58% 0.565 0.515 -8.80%
2001 106367 106269 -0.09% 7670 7665 -0.06% 1.971 1.951 -1.01% 0.354 0.349 -1.63%
2002 111866 112190 0.29% 8055 8081 0.33% 1.906 1.862 -2.29% 0.364 0.356 -2.16%
2003 128254 128840 0.46% 9259 9305 0.50% 1.927 1.875 -2.66% 0.405 0.397 -2.03%
2004 133278 133148 -0.10% 9677 9670 -0.07% 1.818 1.762 -3.06% 0.410 0.400 -2.58%
2005 139787 139735 -0.04% 10209 10208 -0.01% 1.727 1.671 -3.20% 0.420 0.409 -2.66%
2006 145089 143901 -0.82% 10416 10332 -0.80% 1.598 1.543 -3.48% 0.428 0.414 -3.12%
2007 154819 152370 -1.58% 11115 10941 -1.57% 1.545 1.489 -3.64% 0.414 0.401 -3.03%
2008 152311 148863 -2.26% 10761 10526 -2.18% 1.447 1.414 -2.25% 0.401 0.391 -2.43%
2009 152109 148366 -2.46% 10546 10303 -2.30% 1.404 1.394 -0.71% 0.338 0.331 -1.96%
2010 145050 141295 -2.59% 9978 9740 -2.38% 1.221 1.212 -0.74% 0.322 0.315 -2.18%
2011 145775 142789 -2.05% 9926 9751 -1.77% 1.127 1.117 -0.92% 0.323 0.319 -1.19%
2012 145270 139363 -4.07% 9928 9548 -3.82% 0.990 0.979 -1.12% 0.323 0.308 -4.66%
2013 147348 140086 -4.93% 10067 9596 -4.68% 0.875 0.880 0.55% 0.329 0.311 -5.50%
2014 152317 144506 -5.13% 10331 9828 -4.86% 0.804 0.863 7.37% 0.336 0.323 -3.94%
2015 158909 151503 -4.66% 10840 10358 -4.44% 0.732 0.823 12.48% 0.340 0.332 -2.22%
2016 168096 158793 -5.53% 11526 10925 -5.22% 0.726 0.818 12.69% 0.352 0.345 -2.06%
2017 171772 164455 -4.26% 11755 11293 -3.93% 0.701 0.800 14.05% 0.357 0.356 -0.23%

PCs show differences between +14 %pt&o. The highest decrease isfb©in 2000 and highest increase
is for CH in 2017.CQ differences variability is in most years between +0.5 %bt®6. Differences are

cawsed mainly by changes in emission factors in COPERT and partly by changes in activity data calculation
methodology.

Tab.3-48 Differences in FC and GHG emissions between submissions 2019 and; 2020s
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1990 13281 13279 -0.01% 980.7 980.7 0.00% 0.080 0.080 -0.01% 0.002 0.002 -0.05%
1991 12057 12055 -0.02% 890.3 890.3 -0.01% 0.075 0.075 -0.02% 0.002 0.002 -0.04%
1992 12630 12624 -0.05% 929.2 9289 -0.03% 0.096 0.096 -0.10% 0.004 0.004 -1.16%
1993 13547 13565 0.14% 9948 9964 0.16% 0.101 0.102 0.54% 0.007 0.007 -6.98%
1994 15549 15624 0.48% 1139.1 11448 0.50% 0.114 0.116 1.64% 0.014 0.013 -6.90%
1995 14392 14445 0.37% 1049.3 1053.6 0.40% 0.108 0.110 1.32% 0.018 0.017 -9.04%
1996 14826 14979 1.04% 1075.7 1087.3 1.08% 0.107 0.111 3.17% 0.022 0.021 -4.87%
1997 15363 15393 0.19% 1106.8 1109.8 0.27% 0.095 0.096 1.07% 0.026 0.024 -6.55%
1998 19559 19589 0.15%  1414.1 1417.2 0.22% 0.101 0.102 0.99% 0.031 0.029 -6.75%
1999 20148 20179 0.15%  1446.8 1450.1 0.23% 0.096 0.097 1.11% 0.036 0.034 -6.22%
2000 20550 21031 2.34% 1466.3 1502.1 2.45% 0.091 0.091 -0.46% 0.041 0.038 -8.71%
2001 20637 22482 8.94% 1509.6 1645.7 9.02% 0.084 0.083 -1.46% 0.035 0.034 -4.35%
2002 20066 22784 13.55% 1458.9 1658.1 13.65% 0.077 0.074 -3.62% 0.041 0.038 -7.01%
2003 21814 25898 18.72% 1594.2 1894.2 18.82% 0.078 0.074 -4.89% 0.050 0.046 -8.66%
2004 22884 28478 24.45% 1693.1 2108.4 24.53% 0.077 0.072 -5.41% 0.059 0.053 -9.62%
2005 25707 32802 27.60% 19225 2453.9 27.64% 0.077 0.072 -6.23% 0.069 0.062 -10.77%
2006 25744 35025 36.05% 1878.0 2555.9 36.09% 0.069 0.064 -7.23% 0.078 0.069 -12.01%
2007 27175 38184 40.51% 1977.7 2779.8 40.56% 0.071 0.066 -7.55% 0.083 0.073 -12.76%
2008 29601 42408 43.27% 21215 3043.2 43.44% 0.071 0.067 -6.66% 0.095 0.082 -14.19%
2009 28640 41365 44.43% 2012.3 2912.9 44.76% 0.069 0.065 -5.01% 0.090 0.077 -14.39%
2010 26658 38728 45.28% 1850.3 2696.3 45.72% 0.062 0.059 -5.30% 0.085 0.073 -14.92%
2011 25326 37395 47.65% 1731.1 2566.9 48.29% 0.055 0.053 -4.57% 0.084 0.071 -15.10%
2012 23203 35603 53.44% 1595.7 2458.2 54.05% 0.046 0.044 -4.46% 0.079 0.069 -12.64%
2013 21782 34127 56.68% 1497.5 2355.6 5730% 0.036 0.036 -1.14% 0.077 0.067 -13.07%
2014 21456 33772 57.40% 1467.1 2319.0 58.06% 0.033 0.035 6.13% 0.077 0.067 -13.45%
2015 22463 34130 51.94% 1549.3 2362.3 52.47% 0.029 0.032 10.44% 0.076 0.067 -12.10%
2016 24079 35321 46.69% 1659.6 2447.1 47.43%6 0.027 0.030 13.27% 0.078 0.069 -10.48%
2017 25829 36887 42.81% 1782.8 2558.0 43.48% 0.024 0.028 16.14% 0.080 0.072 -9.76%

LDVs shows differences between +58 %1 %. The highest decrease is kO in 2011 and highest
increase is foCQ in 2014.CH differences variability is in most years between +16 48t%. Differences

are caused partly by changes in emission factors and in COPERT and partly by updated AD calculation
methodology.

Tab.3-49 Differenaes in FC and GHG emissions between submissions 2019 and¢29R2¥'s and Buses

1990 65190 65190 0.00% 4828 4828 0.00% 0.584 0.584 0.00% 0.203 0.203 0.00%
1991 57961 57961 0.00% 4293 4293 0.00% 0.517 0.517 0.00% 0.183 0.183 0.00%
1992 51086 51086 0.00% 3777 3777 0.00% 0.460 0.460 0.00% 0.163 0.163 0.00%
1993 47305 47306 0.00% 3491 3491 0.01% 0.431 0.431 0.00% 0.147 0.147 0.00%
1994 46336 46339 0.00% 3409 3410 0.02% 0.437 0.437 0.01% 0.144 0.144 0.00%
1995 36475 36476 0.00% 2669 2670 0.04% 0.358 0.358 0.00% 0.111 0.111 0.00%
1996 31537 31541 0.01% 2293 2294 0.07% 0.315 0.315 0.02% 0.093 0.093 0.00%
1997 29386 29386 0.00% 2116 2118 0.08% 0.294 0.294 0.00% 0.084 0.084 0.00%
1998 35885 35885 0.00% 2595 2597 0.07% 0.352 0.352 0.00% 0.095 0.095 0.00%

Part 1. Annual inventory submission

122




- NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

1999 33939 33939 0.00% 2434 2436 0.09% 0.334 0.334 0.00% 0.084 0.084 0.00%
2000 35679 34628 -2.95% 2540 2468 -2.84% 0.348 0.339 -2.74% 0.083 0.080 -2.93%
2001 39944 38133 -4.54% 2928 2797 -4.47% 0.379 0.363 -4.25% 0.080 0.077 -4.51%
2002 43899 40788 -7.09% 3193 2969 -7.01% 0.441 0.414 -6.14% 0.078 0.073 -6.96%
2003 49672 44925 -9.56% 3634 3289 -9.50% 0.481 0.440 -8.52% 0.081 0.073 -9.31%
2004 52399 4686 -10.56% 3890 3480 -10.53% 0.467 0.420 -9.97% 0.077 0.069 -10.40%
2005 59538 52440 -11.92% 4472 3939 -11.93% 0.502 0.444 -11.63% 0.082 0.072 -11.79%
2006 63203 55090 -12.84% 4624 4031 -12.83% 0.433 0.377 -12.82% 0.090 0.078 -12.83%
2007 64332 55758 -13.33% 4693 4069 -13.31% 0.376 0.325 -13.47% 0.093 0.080 -13.44%
2008 65068 55601 -14.55% 4677 4001 -14.44% 0.334 0.283 -15.15% 0.096 0.081 -15.13%
2009 62715 53526 -14.65% 4418 3780 -14.44% 0.298 0.252 -15.26% 0.103 0.087 -15.36%
2010 59851 51340 -14.226 4160 3580 -13.94% 0.263 0.222 -15.39% 0.110 0.094 -15.16%
2011 61000 51713 -15.23% 4168 3550 -14.84% 0.238 0.194 -18.70% 0.124 0.103 -17.14%
2012 59565 52868 -11.24% 4098 3652 -10.88% 0.203 0.175 -13.95% 0.131 0.114 -13.07%
2013 57412 52244 -9.00% 3946 3606 -8.63% 0.176 0.152 -13.46% 0.135 0.119 -11.81%
2014 61657 57381 -6.94% 4216 3941 -6.52% 0.167 0.157 -6.27% 0.153 0.131 -14.13%
2015 63776 60133 -5.71% 4397 4162 -535% 0.161 0.156 -2.63% 0.166 0.145 -13.01%
2016 62692 61380 -2.09% 4310 4243 -156% 0.144 0.151 4.64% 0.169 0.153 -9.39%
2017 63740 61243 -3.92% 4395 4241 -351% 0.122 0.145 18.79% 0.174 0.155 -11.15%

HDVs and Buses shows differences between +19¥9% both folCH. The highest decrease is for in 2011
and highest increase is in 2Q17Q differences variability is in most years up to + 16 %MNu@differences
mostly up tog 17 %. Differences are caused by changes in activity data calculation methodology.

Tab.3-50 Differences in FC an@HG emissions between submissions 2019 and 20&Wtorcycles and mopeds

1990 2155 2171  0.73% 153 155 1.08% 0.322 0.327 1.43% 0.00322 0.00324 0.64%
1991 1962 1976  0.74% 140 141 1.07% 0.293 0.297 1.44% 0.00293 0.00295 0.63%
1992 2481 2498  0.66% 177 178 0.98% 0.370 0.375 1.36% 0.00370 0.00372  0.52%
1993 2319 2349 1.28% 165 168 1.60% 0.346 0.352 1.99% 0.00346 0.00350 1.13%
1994 2592 2661  2.67% 185 190 299% 0.386 0.399 3.41% 0.00386 0.00396 2.50%
1995 2607 2652  1.71% 186 190 1.99% 0.388 0.397 2.42% 0.00388 0.00394 1.48%
1996 2716 2833  4.29% 194 203  4.54% 0.403 0.424 5.00% 0.00403 0.00420 4.00%
1997 2716 2739  0.84% 194 196 1.09% 0.402 0.408 1.50% 0.00402 0.00405 0.63%
1998 2559 2582  0.93% 183 185 1.19% 0.378 0.384 1.62% 0.00378 0.00381  0.70%
1999 2340 2401  2.61% 167 172 2.86% 0.344 0.354 3.10% 0.00344 0.00351 2.00%
2000 2158 2232 3.43% 154 160 3.71% 0.314 0.325 3.51% 0.00316 0.00324 2.48%
2001 2165 2227  2.85% 155 159 3.06% 0.314 0.322 2.76% 0.00317 0.00323 1.84%
2002 2072 2137 3.13% 148 153 3.32% 0.296 0.303 2.37% 0.00301 0.00305 1.37%
2003 2121 2193  3.40% 151 157 3.62% 0.298 0.303 1.61% 0.00306 0.00310 1.32%
2004 1969 2031 3.15% 140 145 3.33% 0273 0.276 1.26% 0.00283 0.00286 0.85%
2005 1663 1711  2.87% 118 122 3.08% 0.225 0.227 1.04% 0.00238 0.00238 0.24%
2006 1626 1637  0.67% 114 115 0.89% 0.211 0.209 -0.83% 0.00232 0.00228 -1.52%
2007 1793 1802  0.48% 126 127 0.65% 0.224 0.220 -1.79% 0.00256 0.00251 -1.97%
2008 1876 1977  5.38% 130 137 5.64% 0.213 0.214 0.48% 0.00265 0.00266 0.09%
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2009 1919 2117 10.31% 130 144 10.70% 0.208 0.216 3.51% 0.00271 0.00279 2.86%
2010 1697 1879 10.67% 114 127 11.07% 0.187 0.194 3.80% 0.00241 0.00248 2.89%
2011 1698 1880 11.08% 113 126 11.55% 0.186 0.194 4.27% 0.00241 0.00249 3.38%
2012 1613 1796 11.32% 108 121 11.81% 0.175 0.183 4.57% 0.00230 0.00237 3.46%
2013 1545 1608  4.06% 103 108 4.36% 0.155 0.140 -9.76% 0.00219 0.00201 -8.37%
2014 1531 1280 -16.36% 101 85 -16.39% 0.140 0.112 -19.49% 0.00216 0.00160 -25.81%
2015 1631 996 -38.93% 108 65 -39.41% 0.137 0.085 -38.28% 0.00229 0.00122 -46.49%
2016 1758 805 -54.23% 119 53 -54.95% 0.139 0.067 -52.17% 0.00245 0.00098 -60.22%
2017 2223 705 -68.28% 149 46  -69.08% 0139 0.052 -62.30% 0.00310 0.00085 -72.66%

L¢ Category shows differences between +12 %/8%. The highest decrease isfe©in 2017 and highest
increase is foCQ in 2012.CH differences variability is in most years between +5 %6®%. Difference

are caused mainly by changes in emission factors in COPERT and partly to updated AD calculation
methodology.

3.2.17.9.1.3Recalculation due to changes of activity data

Calorific value for diesel oil and gasoline was slightly changed in the years 20261ahdecase new
information from CZSO.

Tab.3-51 Changes in calorific valise

2019 submission 2020 submission 2019 submission 2020 submission

2016  44.203 44.192 42.600 42.957

2017  43.400 44.203 42.600 42.957

3.2.17.10 Source-specific planned improvements, including tracking of those identified in the
review process

Planned improvement is to update the process of calculation of emissions from domestic and international
aviation (enhane 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 methodology for railways. This should be finished at the end of
2022.

3.2.18 Other Sectors z Commercial/Institutional (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.
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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 N.O/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 Gaso 42.60 74.10 1 3.16 10 0.00043 0.6 0.00003
Fuel Oil- Low Sulphur 118.50 77.40 1 9.17 10 0.00119 0.6 0.00007
Other Bituminous Coal 51.11 93.89*) 0.9707%) 4.66 10 0.00051 1.5 0.00008
Brown Coal + Lignite 444.64  98.46*%) 0.9846%) 43.10 10 0.00445 1.5 0.00067
Coke 47.95 107.00 1 5.13 10 0.00048 1.5 0.00007
Brown Coal Briquets 400.28 97.50 0.9846%) 38.43 10  0.00400 1.5 0.00060
Natural Gas 47 678.76  55.45%) 1 2643.76 5 0.23839 0.1 0.00477
Wood/Wood Waste 476.54  112.00 1 53.37 300 0.14296 4 0.00477
Gaseous Bmass 872.18 54.60 1 47.62 5 0.00436 0.1 0.00477
Total year 2018 49 237.01 2777.77 0.39946 0.01590
Total year 2017 54 552.12 3095.41 0.42790 0.00957
Index 2018/2017 0.90 0.90 0.93 1.66
Total year 1990 119 864.09 990715 1.00085 0.10113
Index 2018/1990 0.41 0.28 0.40 0.16

) Country specific data

) Biomass is not included in Activity data totals

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

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

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Other kerosene CzSO D D D Tier 1 Tier 1 Tier 1
Heating and Other Gasoil 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
Waste- fossil fraction 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 1.A.4 includes emissiamich 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.

12000

10000

8000

6000

4000

CO, emissions [kt]

2000

0

o &
& &

>
&

Hliquid fuels ™ Solid fuels

v
N

o G
S\
& ®

Q L
» \d
» »

®

The main driving force faZQ emissions in category 1.A.4
is energy consumption for purposes of space haatirhe
fluctuations in consumption then can be ascribed to
differences in cold winter periods. The trend of decreasing
CQ emissions is a result of higher standards for new
buildings and of successful execution of enegfficiency
oriented modernisation®f existing buildings. The trend
has also been supported by shifting to fuels with lo@€»

Biomass

Gaseous fuels

Fig. 3-33 Development of C® emissions in sourc
category 1.A4.a

consumption. Liquid Fuels play a minor ro

emissions (emission factors). The importance of Solid

Fuels at the beginning of the period constantly decreases

in time. On the other hand, the consumption of Netl

Gas increased during the period as well as Biomass
le in this category.
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CQ emissions produced in category 1.A.4.a represent in 2018 23% of whole 1.A.4, which €@ of
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 operational buildings in institutions, commercial facilities, services and trade.

In the CzSO Questionnaire (CzSO, 2019), the consungitibe individual kinds of fuels in this sector is
reported in capture Other sectors under the item:

1 Commercial and Public Services
1 Nonspecified (Other)

Last point is included under 1.A.4.a Commercial/Institutional on the basis of an agreement with CzSO.
There are embodied the fuels of economic part according to NACE Rev. 2 Commercial/lnstitutional: NACE
Divisions 35 excluding 1.A.1.a and 1.A.3.&; 38, 45¢ 99 excluding 1.A.3.e and 1.A.5.a.

Fig.3-33shows thaat 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 primarily with natural gas.
The share of biofuels in this subsector is a minority. Trerallvdecrease in fuel consumption is almost
60%, which resulted in a decreasedf® emissions by about 72%. Higher decrease in emissions than the
one in the fuel consumption is determined 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 olie activity data. This aspect is also included in the Improvement
plan.

3.2.18.2 Methodological issues (CRF 1.A.a)
During processing data for the subsector 1.A.4.a among the used fuels are also included fuels, which are

in the questionnaires of CzSO, listed in section "Transport sector". The amount of these fossil fuels is given
in Tab.3-52in TJ.

Tab.3-52 Quantities of fuels used in the sector transport in stationary sources

| TJlyear 12.7 35.2 33.7 35.9 12.4 12.5 12.2 12.3 |
| Tdlyear 12.5 37.3 37.3 12.7 35.2 33.7 36.5 38.1 |
| TJlyear 127.54 |

According to the communication to CzSO, this is a fuel for heating the buildings of thewtad
company Czech Railways andttis why its combustion was situated in the subsector 1.A.4.a. This is the
consumption of bituminous coal and lignite worti21kt per year. The amount of these fuels in the total
balance of 1.A.4.a virtually has no effect.

No other sectoispecific methodlogical 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.
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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 recalculatio ns (CRF 1.A.4.a)

Recalculation was carried out only for Natural Gas in this submission, due to the changes in activity data

in CzSO, 2019. CzSO (2019) edited the activity data for the year 2017 for Natural gas.

Tab.3-53 Changes after recalculation in 1.A.4.a for Natural Gas

Submission 2012017 TJ 50065.53 Submission 2012017 kt 0.25033
Submission 2022018 TJ 52404.63 Submission 2022018 kt 0.26202
Difference TJ 2339.10| Difference kt 0.01170
Submission 2012017 % 4.46 | Submission 2012017 % 4.46

CQemisson 2017 Neoemissn 2017

Submission 2012017 kt 2776.70, Submission 2012017 kt 0.00501
Submission 2022018 kt 2906.43| Submission 2022018 kt 0.00624
Difference kt 129.73| Difference kt 0.00023
Submission 2012017 % 4.46 | Submission 2012017 % 4.46

3.2.18.6 Category-specific planned improvements (CRF 1.A.4.a)

Currently there are no planned improvements 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.

Structure of Fuels Activity CQ CH N>O

data ElS OxF EmBision EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/TJ] [kt] [kg N2O/TJ] [kt]
LPG 2 205.38 65.86%) 1 145.24 5 0.01103 0.1 0.00022
Other Bituminous Coa 9145.81 93.89*%) 0.9707%*) 833.57 300 2.74374 1.5 0.01372
Brown Coal + Lignite 24 875.63 96.39%*) 0.9846%) 2360.78 300 7.46269 1.5 0.03731
Coke 827.26  107.00 1 88.52 300 0.24818 1.5 0.00124
Brown Coal Briquets 3282.30 97.50 0.9846%) 315.10 300 0.98469 1.5 0.00492
Natural Gas 78 843.94  55.45%) 1 4371.86 5 0.39422 0.1 0.00788
Wood/Wood Waste 78 824.79  112.00 1 8828.38 300 23.64744 4 0.31530
Charcoal 750.83  112.00 1 84.09 200 0.15017 1 0.00075
Total year 2018 119 180.31 8 115.06 35.64215 0.38135
Total year 2017 128 130.73 8 761.65 35.93733 0.37569
Index 2018/2017 0.93 0.93 0.99 1.02
Total year 1990 208 699.35 18 374.86 60.61958 0.41486
Index 2018/1990 0.57 0.44 0.59 0.92

“) Country specific data
“)Biomass is not included in Activity data totals

The origin of the data, the emission factors used #&me method of calculating the level of emissions for

the individual gases are shown in details in the following outline.
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Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N2O CQ CH N>O

LPG CzSO CS D D Tier 2 Tierl 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 Tierl
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Charcoal FAOSTAT D D D Tier 1 Tier 1 Tier 1

Fuel consumption in households is determined on

the basis of the results of the statistical study
GO9YSNHE O2yadzYLiAz2y Ay K2
in 1997 and 204 by the Czech Statistical Office
according to the PHARE/EUROSTAT method.
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. o The fraction of CQ emissions in subsector
Fig.3-34 Development of C@emissions in source category 1.A.4 1.A.4.b irCQ emissions in sector 1.A.4 equalled
67% in 2018. It contributed 9% @Q emissions in the whole Energy sector 1.A.

At the beginning of the period, a majority of households in the Czech Republic used coabtiang flael

(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}lie Czech Republic has increased in the last few years. This trend

is also apparent in thEig.3-34.

The graph shows that at the beginning of the period in the subsector 1.A.4.b dominated consumption of
fossil fuds, which have been gradually substituted primarily by natural 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 td¢ 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 insulatwamsh is
controlled by the national programs "Green Savings". Increasing share of biomass has a positive effect on
reducing CQ emissions, which are included in total greenhouse gas emissions. While the total fuel
consumption declines in this subsectoengrally slightly (only about 10%LQ emissions from the
combustion of fossil fuels decreased by about 55%.

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 Uncertaint ies 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)

Some recalculations were carried out in this submission due to theitsotlata changes in CzSO, 2019.
There were change in acitivty data (CzSO, 2019) for Liquid fuels, namely LPG, for the years 2008 and 2009.

Furthermore, activity data were changed also for biomas, namely charcoal, for the perio@@015See
tables belov with activity data and emissions.

Tab.3-54 Changes after recalculation in 1.A.4.b for Liquid Fuels

ﬂ

Submission 2012017 TJ 1424.31 1194.58
Submission 2022018 TJ 781.07 275.67
Difference TJ -643.24 -918.91
% -82.35 -333.33
Submission 2012017 kt 69.59 93.80
Submission 2022018 kt 51.44 18.15
Difference kt -18.15 -75.65
% -35.29 -416.67
CHemisson 2008 2009
Submission 2012017 kt 0.00328 0.00712
Submission 2022018 kt 0.00391 0.00138
Difference kt -0.00138 -0.00574
% -35.29 -416.67
NOemission 2008 2009
Submission 2012017 kt 0.00011 0.00014
Submission 2022018 kt 0.00008 0.00003
Difference kt -0.00003 -0.00011
% -35.29 -416.67

Tab.3-55 Changes after recalculation in 1.A.4.b for Biomass

Submission 2012017 TJ 74108.40 74818.55 76214.23
Submission 2022018 TJ 74102.78 75139.29 76568.75
Difference TJ -5.62 320.75 354.52
% -0.01 0.43 0.46

CQemission 2015 2016 2017
Submission 2012017 kt 8300.14 8379.68 8535.99
Submission 2022018 kt 8299.51 8415.60 8575.70
Difference kt -0.63 35.92 39.71
% -0.01 0.43 0.46

Submission 2012017 kt 22.16148 22.40321 22.82464
Submission 2022018 kt 22.16036 22.46736 22.89554
Difference kt -0.00112 0.06415 0.07090
% -0.01 0.29 0.31

Submission 2012017 kt 0.29430 0.29800 0.30367
Submission 2022018 kt 0.29430 0.29832 0.30402
Difference kt -0.00001 0.00032 0.00035
% -0.002 0.11 0.12

3.2.19.6 Category-specific planned improvements (CRF 1.A.4.b)

Currently there are no planned improvements in this category.
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3.2.20 Other Sectors z Agriculture/ Forestry/Fishing (1.A.4.c)

The subsector is further divided into:
i Stationary sourceg 1.A.4.c.i

1 Off-road Vehicles and Other Machineqyl.A.4.c.ii

The structure of the fuels throughout the subsector 1.A.4.c, their consumption, used emission factors and
emissions of individual greenhouse gases are shown in the following outline.

Structure of Fuels Activity CQ CH ' N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N.O/TJ] [kt]
LPG 275.67 65.86%) 1 18.15 5 0.00138 0.1  0.00003
Gasoline 266.59 69.30 1 18.47 6.90 0.00184 0.6 0.00514
Diesel Oil 13 696.27 74.10 1 1014.89 5.43 0.07442 0.6 0.06765
Fuel Oil- Low Sulphur 79.00 77.40 1 6.11 10  0.00079 0.6 0.00005
Other Bituminous Coal 21.09 93.89*%) 0.9707%) 1.92 300 0.00633 1.5 0.00003
Brown Coal + Lignite 224.40 98.46*) 0.9846%) 21.75 300 0.06732 1.5 0.00034
Coke 8.60 107.00 1 0.92 300 0.00258 1.5 0.00001
Brown Coal Briquets 6.88 97.50 0.9846%) 0.66 300 0.00207 1.5 0.00001
Natural Gas 2211.69 5545%) 1 122.64 5 0.01106 0.1 0.00022
Wood/Wood Waste 368.00 112.00 1 41.22 300 0.11040 4 0.00147
Gaseous Biomass 5251.95 54.60 1 286.76 5 0.02626 0.1 0.00053
Total year 2018 16 790.20 1 205.53 0.30444 0.07547
Total year 2017 16 991.14 1211.64 0.31740 0.07411
Index 2018/2017 0.99 0.99 0.96 1.02
Total year 1990 46 022.87 3671.66 5.40541 0.08166
Index 2018/1990 0.36 0.33 0.06 0.92

) Country specific data
“)Biomass is not included in Activity data totals

The high emission o€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 (300DHJ J) compared to other fuels. At the
end of the period there was a significant decsean 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.

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

LPG CzSO CSs D D Tier 2 Tier 1 Tier 1
Gasoline CzSO D D D Tier 1 Tier 1 Tier 1
Diesel Oil CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
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 areas from the agricultoge dod livestock
production), forest and fishing. In rural areas is also about the very emetgysive operations, such as
greenhouses, drying grain and hops.
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In accordance with the IPCC 2006 GlI., data on fuel consumption and emission data areidliigitied

4000
3500
3000

CO, emissions [kt]

& @ aQ ©
N N

Gaseous fuels  mSolid fuels Biomass

o
S
03

B
3y
Y

M Liquid fuels

3
Bl

subcategories, as mentioned above. In rural
areas is mainly about fuel consumption for land
cultivation and harvesting mechanisms, in
forestry are mainly mining mechanisms. The
fishing area has minor importance in the Czech
Republic and is conceted almost
exclusively on fish farming.

In the CzSO Questionnaire (CzSO, 2019), the
consumption of the individual kinds of fuels in
this sector is reported in capture Industry
Sector under the item:
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Fig.3-36 Development of C@emissions in source category 1.A.4.c.

CQ emissions in the whole Ergy sector.

9 Fishing

The distribution of fuelss done according to
their nature - motor fuels are allocated to the
subcategory 1.A.4.c.ii, all other fueknto
subcategory 1.A4.c.i. This division is
subsequently agreed annually with the CzSO
during mutual consultation.

There are embodied the fuets economic part
according to NACE Rev. 2
Agriculture/Forestry/Fisheries: NACE Divisions
01¢03.

The fraction ofCQ emissions in subsector
1.A4.c inCQ emissions in sector 1.A.4
equalled 10% in 2018. It contributed 1% to

Development of fuel consumption and the correspondi@@ emissions throughout the subcategory
1.A.4.c are visible on Fig-35.
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Fig.3-37 Development of C@emissions in source category 1.A.4.c.i

From the graph orfrig.3-36 is evident, that
the stake in the entire sudector and in the
overall period is for the liquid fuel (as it will
be shown later, it is mainly about propellant
fuel). At the beginning of the period a
significant share is for the fossil fuels, but
their consumption during the entire period
declines dueto 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 correspondin@Q
emissions of only stationary so@ and in
the following graphs (Fig. -37) are
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represented the consumption of fuels in affad transportation and other mechanisms in the agriculture,
forestry and fisheries.

In the stationary sources decreased decisively consumption of fossil solidgaid 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 mobilesources and other mechanisms are to a large extent attributed the consumption 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 hathefperiod is observed, which was
caused by higher technical level of engines and especially a decline in demand in all subsectors for
agricultural products.

3.2.20.1 Methodological issues (CRF 1.A.4.c)

The basic requirement for processing fuel consumption from ileadources is their division between
subsectors 1.A.3 Transport, 1.A.4.c.ii-@fid 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 fiel is omitted. Therefore, the following distribution is performed:

Motor fuels, which are consumed in the subsector 1.A.4.c.ii are used only fayaaffvehicles and other
mechanisms.

Motor fuels, which are consumed in the subsector 1.A.5 are allocatéd.3. This is the fuel consumption

of the army (transport on and 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 public sector (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 chapteB.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 metsbkiween

the various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii. Simultaneously, after processing the data part of the
submission, checks whether the predetermined distribution of fuel was properly applied and if it is
necessary proposes corrections in orde avoid double counting of fuels, or their omission.

Other QA/QC and verificatiorsee section 3.2.6.
3.2.20.4 Category-specific recalculations (CRF 1.A.4.c)

Recalculation was performed in 1.A.4.c.i Solid fuels, namely Brown Coal Briquets in this submission. Th
change was caused by dgited activity data ty CzSO (2019) for the year 2017

Tab.3-56 Changes after recalculation in 1.A.4.c.i for Solid Fuels

Fuel consumption 2017 CH emission 2017
Submission 2012017 TJ 263.94| Submission 2012017 kt 0.07918
Submission 2022018 TJ 270.03| Submission 2022018 kt 0.08101
Difference TJ 6.08| Difference kt 0.00182
Submission 2012017 % 2.25| Submission 2012017 % 2.25
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Submision 20192017 kt 25.56| Submission 2012017 kt 0.00040
Submission 2022018 kt 26.14| Submission 2022018 kt 0.00041
Difference kt 0.58/| Difference kt 0.00001
Submission 2012017 % 2.23| Submission 2012017 % 2.25

3.2.20.5 Category-specific planned improvement s (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:

1
sources that are not geified elsewhere)

Stationary sourceg 1.A.5.a (Non specified stationary; Emissions from fuel combustion in stationary

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 wateidborne navig#on 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 factors and

emissias of individual greenhouse gases are shown in the following outline.

Structure of Fuels ' Activity ' CQ ' CH N>O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N2O TJ] [kt]
Gasoline 311.02 69.30 1 21.55 6.90%) 0.00215 19.27*)  0.00599
Kerosene Jet Fuel 1039.20 7150 1 74.30 14.38%) 0.01495 10.26*)  0.01066
Diesel Oil 2919.58 7410 1 216.34 5.43%) 0.01586 4.94%) 0.01442
Total year 2018 4 269.80 312.20 0.03296 0.03108
Total year 2017 6 16582 449.50 0.05441 0.04693
Index 2018/2017 0.69 0.69 0.61 0.66
Total year 1990 2591.59 192.04 0.01349 0.00634
Index 2018/1990 1.65 1.63 2.44 4.90

) Country specific data

The origin of the data, the emission factors used the method of calculating the level of emissions for

each gas is detailed in the following outline.

Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N>O CQ CH N>O
Gasoline CzSO D CS CS Tier 1 Tier 2 Tier 2
Kerosene Jet Fuel CzSO D CS CS Tier 1 Tier 2 Tier 2
Diesel Oil CzSO D CS CS Tier 1 Tier 2 Tier 2

Given that all stationary sources have been reported in subsectors 1.A.1., 1.A.2. and 1.A.4., in this
subsector (starting with this submission) will be rejedronly mobile sources, which were not disclosed

in the subsectors 1.A.3. and 1.A.4.c.

In accordance with the IPCC 2006 Gl., the subsector 1.A.5.b. is subdivided into:

1 1.A.5.b.ig Mobile (aviation component)
1 1.A.5.b.iiic Mobile (other)
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In the subsectol.A.5.b.i is reported fuel consumption and corresponding emissions of greenhouse gases
from aviation, besides the public air transport. This is primarily the consumption of aviation fuels in the
army, in state institutions (aerial vehicles from IntegraRescue System) or private air transport.

SO0 - Subsector 1.A.5.b.ii is not exploited in the
450 |- --mmm o osooooooooooooooooooo- submission of the Czech Republic, especially as it
el P | relates to maritime transport which is not present in
£ 300 [ ' the Czech Republic.
§ 250 f-m=mmmm—mmm— -
% V- Wy Subsector 1.A.5.b.iii is used for the refiog of all
& A remaining fuels (and greenhouse gases) that have
° not been reported elsewhere; it is mainly the
N o R N P consumption of motor fuels for ground vehicles in

the military and in governmental institutions
(Integrated Rescue System). Furthermore, it includes
Fig.3-38 Development of C@emissions in source categt the consumption in the fields of construction, mining
LASD. of fuels and minerals, industry (only areal transport).

Diesel Oil B Kerosene Jet Fuel Gasoline

The fraction ofCQ emissions in subsector 1.A.5 in
2018 contributed 0.3% t€Q emissions in the whole Energy sector 1.A.

Development of fuel casumption and the correspondinGQ emissions throughout the subcategory
1.A.5.b. are seen iRig.3-38. Data of Kerosene Jet Fuel and Gasoline before 1998 are not available in
sufficient details. Shares of fuels atwiresponding emissions before 1998 are reported in the sector 1.A.3.
Transport.

The graph orfrig.3-38 shows that a decisive proportion has diesel oil, another significant share is appertain
to kerosene jet fuel (mialy 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. This distributi@mried out in coordination with
CDV. The aim is to ensure that no fuel is included in the balance twice and that no fuel is omitted.
Therefore, the following distribution was performed:

Motor fuels which are consumed in subsector 1.A.4.c.ii are usedfonlgff-road 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 consumption of kareget 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 corresponds to the
consumyion 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.p

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
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1.A.3, 1.A.5 and 1.A.4.c.ii before each sudsioin. 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 or their omission.

Other QA/QC and verificatiorsee section 3.2.6.
3.2.21.4 Category-specific recalculations (CRF 1.A.5.b)

In this submission is no recalculation for the category 1.A.5.b.
3.2.21.5 Category-specific planned improvements (CRF 1.A.5.b)

Currently there are no planned improvemis 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 emissiors 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 following catjories:
T 1.B.1 Solid fuels
9 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 wasidiéied 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.
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Development of individual emissions of greenhouse gasesettor 1.B is shown on the graphs in

Fig.3-39.

Sector 1.B is dominated by methane emissions from subcategory 1$lld fuels, while emissions from
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Fig.3-39 GHG emissions trends from Fugitive emissions from fuels [kt/year]

sector 1.B.2- Oil and Natural gas represents on averd®8s of the total emission€£Q emissions arise
primarily in subcategory 1.B-1Solid fuels (share of the subcategory 1.B.2 has low importaboet 2%
of total CQ emissions).N;O emissions originate only from the subsector 1.B.2@il and there are

insignificant.
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Fig. 3-40 The share of indildual GHG emissions fro

the total emissions, expressed as €€3. (1.B.)

The importance of individual greenhouse gases from the
total emissions, expressed &Q equivalent, is visible
from Fig.3-40.

From the graphs ofig.3-39 and Fig.3-40 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 1.B.1. Sold fuels, in which vital source of
emissions is underground mining of hard coal. For 2018,
the decrease of total GHG emissions is 78% compared to
the 1990 level.

3.3.1 Solid Fuels (CRF 1.B.1)

The category is further divided into the following subcategories afingrto 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
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U 1.B.1.a.l.ii Pognining seam gas emissions

0 1.B.l.a.l.ii Abandoned underground mines

o 1.B.1.a.2 Surface mines
i 1.B.1.a.2.i Mining

U 1.B.1.a.2.ii Pognining seam gas emissions

1 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 gases are shown in thedaling outline.

Activity CH CQ N2O
Structure of sector data EF Emission EF  Emission EF Emission
[Gg]l [kgCH/]  [kf] [tCOM [k  [kgNOf]  [ki]
1B.la Coal mining/handl. 43 572 104.34 22.7 99.34 NO
1.B.1l.al Underground mines 4381 49.20 22.7 99.34 NA
1.B.1.a.l.i Mining 8.750 37.63 22.7 99.34 NA NA
1.B.1.a.1.ii Postmining activ. 1.675 7.20 NA NE NA NA
1.B.1.a.1.iii Abandoned mines +) 4.37 NE NA NA
1.B.1.a.2 Surface mines 39191 55.14 NE NA
1.B.1.a.2.i Mining 1.340 52.52 NA NE NA NA
1.B.1.a.2.ii Postmining activ. 0.067 2.63 NA NE NA NA
1.B.1.b Solid fuel transformation  7.98 30 0.24 NO NE NA NA
Total year 2018 104.58 99.34 NA
Total year 2017 116.08 122.45 NA
Index 2018/2017 0.90 0.81 NA
Total year 1990 412.93 456.24 NA
Index 2018/1990 0.25 0.22 NA

+) Methodology and emission factors are explained in 3.3.1.2.

The origin of the data, the emission factors used and the methodloiileging the level of emissions for

each gas is shown in detail in the following outline.

Structure of sector Source of Emission factors Method used
Activity data ~ CH, CcQ N.O CH CQ N2O

1.B.1la Coal mining/handl. CzSO Tier £2 Tier 22 -
1B.lal Underground mines CzSO Tier 22 Tier 22 -
1.B.1.a.1.i Mining CzSO CS CS NA Tier 2 Tier 2 -
1.B.1.a.1liii Postmining activ. CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.1.iii Abandoned mines various) D D NA Tier 1 Tier 1 -
1.B.1.a.2 Surface mies CzSO Tier 1 Tier 1 -
1.B.1.a.2.i Mining CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.2.ii Postmining activ. CzSO D D NA Tier 1 Tier 1 -
1.B.1b Solid fuel transformation FAOSTAT D D NA Tier 1 Tier 1 -

+) Methodology and emission factors are explainegl&l.2.

The source category 1.B.1 Solid Fuels consists of thregssayce 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 process that emits about 84%methane emissions from the category 1.B.1 Solid Fuels category
f SAaSNJ &2 daN

is underground mining of Hard Coal in the Ostravla NJJ A v t
mining by surface methods and pesining treatment of Hard and Brown Coal. Coal ngnfaspecially

I NB I @
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Hard Coal mining) is accompanied by an occurrence of methane. Methane, as a product of the coal
formation process, is physically bonded to the coal mass or is present as the free gas in pores and cracks
in the coal and in the surrounding rack

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 lignite emission factor is not éadale.

The proportion of subcategory 1.B-.3olid fuel transformation in the total emissions of greenhouse gases
is quite minor. Subcategory 1.B.12.Other is not used, because for reporting the previous subcategories
are used.

12000

10000

The graph orFig.3-41 shows the time trend of total
emissions of greenhouse gases in the entire subsector
1.B.1. The chart also demonstrates the shareCG}
emissions in the total GHG emissions, which on average
makes about 4%.The coitiution of the individual
subsectors to the total emissions 6H, depending on
KA A A A the volume of mining from underground mines (hard
T coal) and surface mines (lignite) in category 1.B.1 is

Fig.3-41The trend of GHG emissions and the relations shown on the graph ifig.3-42.
between emissions of G&nd CH(1.B.1)
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The Czech Republic has historically mined and is still
mining large volumes of lignite, primarily for energy purposes. Hard coal is used for energy purposes, as
well as for the production of metallurgical coke. Hard coal mining, although its vatuat®ut 10% of the
total volume, is accompanied by considerably more signifi€dhemissions than mining of lignite.
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Fig.3-42The 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 CoalC&aikamgl
Bituminous Coal). Currently, underground mines are in operation in the OstravNJ3A yt  O2 | f YA YA
In the end of year 2016, the part of Ostra¥ad NDA Yyt O2Ff YAYAyYy3d | NBIF 41 a
decreasing of amount of mined Hard Coal amiissions. In the past, Hard Coal was also mined in the

icinity of the city of Kladno. These mines were closed in 2003. Brown Coal is mined in only one underground
mine in the Northern Bohemia. Emissions from this mine are reported together with surfadegnuf

Brown Coa( Lignite in subcategory 1.B.1.a.2 Surface Mines.
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Data for mining of various types of coal are taken from the CzSO report for the IEA/EUROSTAT (the report
CZECH_COAL.xIs). For control purposes are used data from the miners yearbedkbyighie State
Mining Administration and the Employers' Association of Mining and Oil Industries.

Underground Mines (CRF 1.B.1.a.1)

In underground Hard Coal miningk is released from the coal mass and from the surrounding rocks into
the mine air and mst be removed to the surface to prevent formation of dangerous concentrations in the
mine.

Underground Mining Activities (1.B.1.a.1.i)

Hard-coal mining is the principal source of fugitive emission<Chf. The mine ventilation must be
regulated accordingotthe amounts of gas released to keep its concentration on safe level. At the end of
MppnQa YAYS 3IALa NBY2@If aeadSvya 6SNBE AyidNRERKRdAdzOSR
Y I NI A yniningGage4, tvhich permitted separate exhaustion of partiatiiane 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 concentrations in the mine air and their total annual volume.

PostMining Activities (1.B.4.1.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 residual methane is released.

Abandoned underground mines (1.B.1.a.1.iii)

Abandoned undergrund mines in the Czech Republic are located in Kladno Basin (near Kladno, 30 km
northwest of Prague) and in the Ostrakkarvina coalfield OKR (North Moravia). In terms of methane
emissions are relevant only abandoned mines in OKR. Coal mining indhe Biasin was terminated in

2002. In these mines methane was absent, so the methane emissions estimate 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 thisarea 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 thrdabazurrence of methane.
Methane is observed more than 100 years and reached its peak in the sixties when was the maximum in
mining in Ostrava. At that time, exceeded the daily amount of gas is 500 thousa@HnThe gas was
discharged from the minessing ventilation with 17 air pits and mine degassing. Amount on the gas in
abandoned mines today, after the destruction of almost all pits, is stabilized at around 40 thousand. m
CH per day. Based on the amount of methane escaped in recent years angl tigninternational
experience, can be forecasted that the gas will continue to be released from 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 firedamp in Ostrave&y  NIDA Yyt | NBF® Ly (GKS ol yR2ySR Y)

devices and firedamp stations. Firedamp arises from abandoned mining pits and surface boreholes into
abandoned areas. Mined firedamp is used at the platenining in autonomousogeneration units
(aggregate for electricity energy production with an ignition combustion engiig:{/www.dpb.cz/).
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Surface Mines (CRFER.1.a.2)

Surface Mining Activities (1.B.1.a.2.i)

Lignite (Brown Coal) is mined in surface mines in the Czech Republic. Lignite is mined primarily in the
Northern Bohemia area. Small parts of very young Lignite mines are located in Southern Moravia.

Prior to the commencement of surface mining in northern &wnla, where today a decisive amount of
lignite in the Czech Republic is mined, there were underground 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. $irface mining began in the 50s of the 20th century and in the period after 1990 the underground
mines were already not in use.

PostMining Activities (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 aghaintte 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 processser@ linder
1.B.1.a.1.ii PogWlining Activities. Emissions from the actual production of Coke are given under 2.
Industry.

Production of briquettes from Brown Coal

Fugitive methane emissions from coal treatment prior to the actual briquetting processstee linder
1.B.1.a.l.ii Postining ActivitiesCQ emissions from the actual production of 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 Revégd 19
Guidelines (IPCC, 1997); the value of 100CHKgTJ of charcoal produced was used. Since there are no
available official activity data about charcoal production in the Czech Republic, tbificial data from

FAOSTAT statistics were used. The miskitegwere extrapolated. The default net calorific value 30 MJ/kg

(Table 113 in Revised 1996 Guidelines) was used to convert activity data to the energy units. Resulting
CH emissions please see in tA@b.3-57.UnR NIidzy' | 6 St & Lt/ / wnnc Df® 6Lt/ /
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 emissionsoavenaé&onal

inventory team consider this approach to be relevant in this case.

Tab.3-57 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
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1997 1.00 30.00 0.03
1998 1.80 54.00 0.05
1999 2.60 78.00 0.08
2000 3.40 10200 0.10
2001 4.20 126.00 0.13
2002 5.00 150.00 0.15
2003 6.00 180.00 0.18
2004 6.00 180.00 0.18
2005 6.00 180.00 0.18
2006 6.00 180.00 0.18
2007 6.00 180.00 0.18
2008 6.00 180.00 0.18
2009 6.00 180.00 0.18
2010 6.60 198.00 0.20
2011 6.40 192.00 0.19
2012 6.00 180.00 0.18
2013 6.00 180.00 0.18
2014 6.00 180.00 0.18
2015 6.00 180.00 0.18
2016 6.00 180.00 0.18
2017 8.00 240.00 0.24
2018 8.00 240.00 0.24

FugitiveCQ emissions are not estimated or are negligible and no known method is aeafl@btheir

determination in this category (notation key NE). FugitNs® emissions are not estimated because,
according to the current state of knowledge, these emissions cannot occur (notation key NA) and also IPCC
2006 Gl. (IPCC, 2006) do not proviggault 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.B.1.a.1)

Underground Mining Activitied (B.1.a.1)

Country specific emission deors were determined for calculation of fugitive methane emissions in

dzy RSNANRdzy R YAySa Ay (GKS a802yR KFfF 2F GKS
emissions is given ifab.3-58,see (Takl ' YR b2 @t 6S1 X MppPpT O P
Tab.3-58 Coal mining andCH, emissions in the OstravaKarvina coaimining area
[mil. tlyear] [mil. m3/year] [m3/t]

1960 20.90 348.9 16.7

1970 23.80 589.5 24.7

1975 24.11 523.8 21.7

1980 24.69 505.3 20.5

1985 22.95 479.9 20.9

1990 20.60 381.1 19.0

1995 15.60 270.7 17.4

1996 15.10 276.0 18.3

Total 167.31 3375.3 20.2
Part 1: Annual inventory submission 141

Mpdhn C



- NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

| 1990 till 1996 50.76 927.8 18.3 |

Only the values for 1990, 19950996 were used from this table to determine the emission factors.

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 OstkavAlIBA Yyt O2 1 £ YA Y A
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 other areas. This is valid for coal with minimum coal gas capacity
(coal fromtheKladnb NBI G2 wnnu YR O2Fft FTNRY GKS ¢ Of Snj |1

For the period after 2000 were determined new, revised emission fa€bl$ mined coal.

The management of OKD, a.s. (Osteava NIA Yyt YAy Sas 22Ayd akKlFNB 02YLJ
company mortors in very detail the issues about methane production. In response to a request from the
reporting team, the company provided a document in which the total amount of gas released by OKD
mines was determined, together with the amount of methane withdrdwndegassing, the amounts of

methane used for industrial purposes, venting of methane from degassing and the total amount of
methane released into the atmosphere. A summary of the information provided is giviebi8-59.

Tab.3-59 Methane production from gas absorption of mines and its use

year total amount pumped out by industrial venting from gas absorption released into the
of gas gas absorpitn 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.3-60are 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 perfored in 2011.

Tab.3-60 Calculation of emission factors from OKD mines for period 2000 onwards

[kt/year] [t/lyear] [t CH/kt]
2000 11514 106 396 9.24
2001 11 844 94 336 7.96
2002 12 049 87 301 7.25
2003 11 301 85 626 7.58
2004 10 901 80 869 7.42
2005 10 822 92 058 8.51
2006 11 656 97 150 8.33
2007 10 153 82 879 8.16
2008 10 030 87 770 8.75
2000- 2008 100 270 814 385 8.12
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For years 200@ 2008 were used emission factgiven inTab.3-60 for calculation of emission factors
from OKD mines. For years onwards 2008 is used average emission factors from the peri@@@00
8.12 t/kt of mined hard coal, for period before 1999 thdueis same as in previous submission 12.3 t/kt
2F YAYSR O2Ff 6¢lF1fl FYR b20t6S1Z MbppTOd

This emission factor can be considered as emissions factor on the level Jigridl countryspecific
emission factor, which is applicable for Ostravh NIBA 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 ahdhe 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 tHéQ emission factor for undergrond hard 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 # volume of mining. The emission factor is equal to 22.C&tkt 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 factor1f®®0 ¢ 2009 be used. He
determined an emission factor 22.6&8Q/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 undergrounidard coal mining; the values are given in eb.3-61.

Tab.3-61 Emission factors and emissions from underground mining of hard coal

year production emission emission of
OKD factor ca
[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 13 643 22.75 309.7
2004 13 302 22.75 301.9
2005 13 252 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 8594 22.68 194.9
2014 8 680 22.68 196.8
2015 8314 22.68 188.5
2016 6 900 22.68 156.5
2017 5400 22.68 122.5
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| 2018 4381 22.68 99.3 |

PostMining Activities (CREB.1.a.1.)

Methane emissions in the subcategory of RbBhing 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 sanevel as
in subcategory 1.B.1.a.1.i Mining Activities.

Tab.3-62 Used emissions factors and calculation GH emissions from underground coal miningpost mines operations in
period 1990- 2018

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 13 643 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 8 594 1.675 14.39
2014 8 680 1.675 14.54
2015 8 314 1.675 13.93
2016 6 900 1.675 11.56
2017 5400 1.675 9.05
2018 4 381 1.675 7.20

Abandoned underground mines (CRB.1.a.1.)i

Calculation of methane 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 thistaai¢ubee number of closed
mines in the Ostrav&arvina coalfield was determined in prescribed intervals (intervals years119%H,
19261950, 19511975, 1976¢ 2000, 2001 to the present). Given that in the Ostré&laavina coalfield

occur only mines withigh amount of the gas, were used values for the percentage of coal mines that are
gassy from the column High (IPCC 2006 GI. (IPCC 2006): Tab. 4.1.§:ABERDONED UNDERGROUND
MINES, DEFAULT VALUBESRCENTAGE OF COAL MINES THAT ARE GASSY),hgdailévwing:

1901¢ 1925: 0%
1926¢ 1950: 50%
1951¢ 1975: 75%
1976¢ 2018: 100%
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Emission factors from Table 4.1.6, p. 4.25 were used for calculating the emissions (TABLE 4.1:6: TIER 1

Abandoned UNDERGROUND MINB3ISSION FACTOR, MILLION M3 methHNE).

Since 2005, total emissions of methane from abandoned mines have gradually decreased in the context of
increased degassing of abandoned mines by the Green Gas company (electricity generation at
cogeneration units, stationed for esite extractionof methane). The overall data and the calculation

procedure are shown iflab.3-63.

Tab.3-63 Emission ofCH, on abandoned mines

1990 0.46 2.40 0.00 2.86 2.86
1991 0.46 2.36 1.79 4.60 4.60
1992 0.45 2.32 3.96 6.73 6.73
1993 0.45 2.28 7.18 9.90 9.90
1994 0.44 2.24 9.27 11.95 11.95
1995 0.44 2.21 10.49 13.13 13.13
1996 0.43 2.17 10.43 13.04 13.04
1997 0.43 2.14 9.87 12.43 12.43
1998 0.43 2.11 9.38 11.92 11.92
1999 0.42 2.08 9.46 11.96 11.96
2000 0.42 2.05 9.55 12.03 12.03
2001 0.42 2.02 9.19 0 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
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 10.31 1.75 14.13 70.0 4.24
2017 0.37 1.71 10.31 1.75 14.13 70.0 4.24
2018 0.37 1.71 10.31 2.18 14.57 70.0 4.37

Surface Mines (CRF 1.B.1.a.ii)

Total emissions, used activity data and emission factors for proper extraction of lignite (Brown Coal) from

surface mines and poshining related adjustments are presented in thab.3-64.

Tab. 3-64 Used activity data, emissions factors and calculation ©f emissions from surface coal mining and post mines
operations in period 1990 2018

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
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1998 48 619 1.34 0.067 68.41
1999 41524 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 45 480 1.34 0.067 63.99
2003 46 240 1.34 0.067 65.06
2004 44 498 1.34 0.067 62.61
2005 44 619 1.34 0.067 62.78
2006 44 849 1.34 0.067 63.10
2007 45 664 1.34 0.067 64.25
2008 43 362 1.34 0.067 61.01
2009 45 416 1.34 0.067 63.90
2010 43 774 1.34 0.067 61.59
2011 46 639 1.34 0.067 65.62
2012 43 533 1.34 0.067 61.25
2013 40 385 1.34 0.067 56.82
2014 38 177 1.34 0.067 53.72
2015 38 105 1.34 0.067 53.61
2016 38 528 1.34 0.067 54.21
2017 39 306 1.34 0.067 55.30
2018 39 191 1.34 0.067 55.14

Determination of activity data and emission factors for mining and-pasing treatment $ given in the
description of the individual activities on surface mines.

Surface Mining Activities (1.B.1.a.2)
PostMining Activities (1.B.1.a.2.ii)

Data from the source part of the questionnaire completed in the CzSO Questionnaire (CzSO, 2019), was
employed to determine activity data on extraction of Brown Coal and Lignite. The mining yearbooks and
other data sources continue to be used only for control purposes.

During surface mining, escaping methane is not related to specific flow of air and thias ihsre difficult

to monitor the amount of methane escaping into the air. Consequently, default IPCC emission factors are
employed to calculate methane emissions from surface mining and fromrpiméhg treatment (IPCC
2006).

3.3.1.2.1 Solid Fuel Transformation (C RF 1.B.1.b)

Emission calculation was performed for the production of wood charcoal at Tier |, using default emission
factors- see chapter 3.3.1.1.2.

CH emissions from charcoal production were estimated by using EF provided by the Revised 1996
Guidelineg(IPCC 1997); the value of 1000&g/TJ of charcoal produced was used. Since there are no
available official activity data about charcoal production in the Czech Republic, ib#icial data from
FAOSTAT statistics were used. The missing data wergeteted. The default net calorific value B/kg

(Table 113 in Revised 1996 Guidelines) was used to convert activity data to the energy units.

'Y F2Nldzy 64Ste Lt/ / wWwnnc DfE® 6Lt/ / HnnclOd R2y QG 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 relevant in this case.
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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 2018. The uncertainties in the activity rate result primarily from
inaccuracies in weighing of extracted coal. Extensgearch concerning new evaluation of uncertainties
was performed last year. Uncertainties in determining the activity data were estimated at 4%.

Uncertainties in calculating methane emissions further follow from the emission factors employed. The
emission factors for determining emissions from underground mining of hard coal are based on
measurement of the methane concentrations in the air ventilated from underground mines in the second
KFEF 2F GKS MppnQad ¢ KS dzy O8rédlidba af ihedlevél of 1200%0S SYA & &7

The uncertainty in th&€€Q emission factor is considered to be at the level of 25%.

Summary of uncertainty estimates provideéab.3-65.

Tab.3-65 Uncertainty estimates for fugitive emissions from Solid Fuels

Gas Source category AD EE Origin of actual level of uncertainty
uncertainty  uncertainty
(%] (%]
cQ 1.B.1.a Coal Mining and 4 25 V. Neuzil, P. Fott, AD unc. in line witf080
Handling GuidelinesEF unc. expert judgement
CH 1.B.1.a Coal Mining and 4 13 V. Neuzil, P. Fott, AD unc. in line with 2006
Handling GuidelinesEF unc. expert judgement

3.3.1.4 Category-specific QA/QC and verification

General quality control and sourgpecific quaty control (Tier 1 and Tier 2), in conformance with the
requirements of the QSE handbook and its associated applicable documents, have been performed to the
full extent.

QC activities at the level of Tier 1 were performed according to the QA/QC plae lsgdtor compiler.
Routine control was performed in the framework of the following activities:

9 activity data employed,

1 emission factors employed,

9 calculation procedures employed,

9 transfer of numerical data from the working set to the CRF Reporter.

During ontrol of the activity data, the CzSO data were compared with the data from the Mining Yearbook.
Good agreement was found.

In control of the emission factors employed, the emission factors used in the Czech Republic methodology
were compared with the emigsn factors of Slovakia, Poland and Germany in the context with the default
emission factors. It was found that the emission factors employed for calculation of emissions in the Czech
Republic methodology correspond, in their range, to the emission faetodoyed in the other 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 wih an independent expert from the VgEchnical 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 Repmtwésr not reveal any
differences. The final working set in EXCEL format is locked to prevent intentional rewriting of values and
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archived at the coordination workplace. The protocols on the performed QA/QC procedures are stored
too.

3.3.1.5 Category-specific recalculations
No recalculations performed in this submission.
3.3.1.6 Category-specific planned improvements

Given that the issue of emissions from abandoned mines was included in the same time as the transition
to new methodology IPCC 2006 Gl., Tier 1 approach veas Banned improvements assume a change to

a higher level, at least Tier II. In terms of the planned improvements, was ensured cooperation with the
specialist on the issue of leakage of methane from abandoned mines in the GKtaxiaa coalfield.

In the other subsectors no improvements are planned at the present.

3.3.2 Oil and Natural Gas (CRF 1.B.2)

The category is divided according to IPCC 2006 GIl. and CRF Reporter into subcategories:

1 1.B.2.a Qil
0 1.B.2.a.1 Exploration

o 1.B.2.a.2 Production

o 1.B.2.a.3 Trasport

o 1.B.2.a.4 Refining/Storage

o 1.B.2.a.5 Distribution of Oil Products
0 1.B.2.a.6 Other

91 1.B.2.b Natural Gas
1.B.2.b.1 Exploration

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 o

1 1.B.2.c Venting and Flaring
o 1.B.2.c.1 Venting

o 1.B.2.c.2 Flaring
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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 folipwutline.

Activity CH CQ N2O
Structure of sector data EE Emission EE Emission EF Emission
[PJ] [t CH/PJ] [kt] [t CQ/PI]  [ki] [kg N2O/PJ] [kt]

1.B.2.a.1 Exploration NE
1.B.2.a.2 Production and Upgr. 4.71 4.7021 0.022 7.576 0.0357 NA -
1.B.2.a.3 Transport 321.98 0.146 0.047 0.013 0.0043 NA -
1.B.2.a4 Refining 321.98 0.134 0.188 NA - NA -
1.B.2.a.5 Distrib. of Oil Prod. 321.98 NA - NA - NA -
1.B.2.a.6 Other NO
1.B.2.b.1 Exploration NE
1.B.2.h.2 Production 7.70 38.14 0.294 +) 0.0001 NA -
1.B.2.b.3 Processing NO
1.B.2.b4 Transmission and 1 372.06 3.92 5.377 +) 0.0246 NA -

Storage 199.41 3.97 0.791 +) 0.0032 NA -
1.B.2.b.5 Distribution 128.44  126.92 16.302 +)  0.0649 NA -
1.B.2.b.6 Other LE.
1.B.2.c.1 Venting- Oll 4.71 235.3 1.108 48.7 0.2293 NA -
1.B.2.c.2 Flaring- Oil 4.71 0.568 0.003 919.9 4.3310 0.015 0.0001
Total year 2018 24.132 4.690 0.00007
Total year 2017 24.312 4.565 0.00007
Index 2018/2017 0.99 1.03 1.03
Total year 1990 43.196 2.202 0.00003
Index 2018/1990 0.56 2.13 2.29

+) As emission factor is used the average an@@tontent in natural gas

The origin of the data, the emission factors used and the methazhlsiilating the level of emissions for

each gas is shown in details in the following outline.

Structure of sector Source of Emission factors Method used
Activity data CH, co N,O CH CQ N.O

1.B.2.a.1 Exploration NE
1.B.2.a.2 Producton and Upgrading  CzSO CS D NA Tier 2 Tier 1 -
1.B.2.a.3 Transport CzSO D D NA Tier 1 Tier 1 -
1.B.2.a.4 Refining CzSO D NA NA Tier 1 - -
1.B.2.a.5 Distribution of Oil Products NA
1.B.2.a.6 Other NO
1.B.2.b.1 Exploration NO
1.B.2.b.2 Production CzSO CS CS NA Tier 2 Tier 2 -
1.B.2.b.3 Processing NO
1.B.2.b.4 Transmission and CzSO CS CS NA Tier 2 Tier 2 -

Storage ERU CS CS NA Tier 2 Tier 2 -
1.B.2.b.5 Distribution ERU CS CS NA Tier 2 Tier 2 -
1.B.2b.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 94% of emissions are formed in the Czech Republic from gas industry in extraction, storage,
transport anddistribution of Natural Gas and in its final use. Crude Qil 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 factorscacding to the IPCC 2006 Gl. (IPCC 2006).
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Methane emissions from the gas industry were determined using national emission factors based on the
specific emission factors for the individual parts of the gas industry system.

The graph ifFig.3-44 gives an overview of the trend in emissions in this category in the time series since
1990.
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Fig.3-44The trend of GHG emissions and the relations Fig. 3-44 The ratio of methane emissions from subsector
between CQand CH emissions (1.B.2) (1.B.2.a) and Natural Gas (1.B.2.b)

The graph onFig.3-44 shows that the proportion of totaCQ emissions from the total BG emissions is
negligible (approximately 0.1%).

The contribution of the individual subsectors (Oil and Natural Gas) to the@btamissions throughout
the period in the category 1.B.2 is shownkig.3-44.

Asshown on Fig.3-44 for the amount ofCH emissions in sector 1.B.2. Oil and Natural Gas are therefore
crucial the emissions, produced in the gas
industry.

Crude oil production and import
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3.3.2.1.1 Oil (CRF 1.B.2.a)
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imports of crude oil in the Czeétepublic is

shown onFig.3-46. Fig.3-46 Crude Oil production and import in theZdn 1990¢ 2018
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Emissions from this subcategory are not estimated, since activity data areaitatde. Exploration is not
regularly performed in the Czech Republic. The statement of MND a.s.

activity is not performed in theZech Republic, or only completely random.

Production and Upgrading (1.B.2.a.iii.2)

(only company
with licence for exploration in Czechia) is that they did not perform exploration last several years and this

Crude Oil is mined in the Czech Republic in Southern Moravia. The following&igives the amount of
mined Crude Oil in the territory of the Czech Republic.

The quantiy of crude oil extracted in each year depends on the amount of recoverable reserved-igrom
3-46is visible that the maximum extraction was in the period from 2003 to 2006. It is expected that the

decline in prauction until 2018 will 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
TNRY wdzaaal

transportch A f LA LISt Ay S 5 NHzO0 |

used to calculate fugitiv€H and CQ emissions in this subsector.

Refining (1.B.2.a.iii.4)

Crude Qil is processed in the territory of the Czech Republic in two main refinery facilities. The total volume

of Crude Oil processed in the CadRepublic is presented in Fig4 3.

Distribution of Oil Products (1.B.2.a.iii.5)

r- faCtars weye3 2 f

The final products after processing Crude Oil n
longer contain dissolved methane or carbon dioxid
and thus fugitive emissions are not considered i
this subcategory. Focompleteness, activity data
corresponding to the volume of processed Crude C
in the individual years were recorded in CRF.

Other (1.B.2.a.iii.6)

No other operations are considered.
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In the subcategory Natural Gas are reportétiG
emissions from domestic natural gas production a
emissions related to the operation of individual par
of the gas system (import, transit, storage an
distribution to end users). The share of the domes
natural gas production is very smadlbout1.3% (from
0.7 to 2.1%). The time profile of domestic productic
and import of natural gas in the Czech Republic
shown on Fig.3-47.
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Emissions formed in exploratory boreholes armet meported in this subcategory. This activity is not
performed in the Czech Republic, or only completely random.

Production (1.B.2.b.iii.2)

Natural Gas is extracted in the Czech Republic in the area of Southern Moravia, accompanying extraction
of Crude Qj and in Northern Moravia, where it is derived from degassing of hard coal deposits. The
following Fig.3-48 gives the amount of production Natural Gas in the territory of the Czech Republic.

The development of dmestic 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 CzechiiiepThe drying process is not a
source of GHG emissions.

Transmission and Storage (1.B.2.h.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 eni@ss for the transit system and higiressure gas pipelines,

and in the second step emissions 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 bugh the territory of the Czech Republic, transporting Natural Gas from
Russia to the countries of Western Europe, with a length of 3 822 km. In addition to this central gas
pipeline, a system of highressure gas pipelines is in operation in the tergtaf the Czech Republic,
providing supplies of Natural Gas from the transit gas pipeline and underground gas storage areas to
centres of consumption. In 2018, the highessure gas pipelines had an overall length of 12 859 km.

This subcategory also incluglall the technical equipment on higitessure gas pipelines. On the transit
gas pipeline, this consists primarily of compressor stations and transfer stations, while measuring and
regulation stations are located on domestic letigtance gas pipelines.

Methane emissions formed during controlled technical discharge of Natural Gas at compressor stations,
during inspections and repairs to pipelines and emissions from pipeline accidents are estimated. These
emissions are recorded by the gas companies. In mxidiescapes of Natural Gas from leaks in the entire
pipeline system, including technical equipment, are also evaluated.

Emissions from storage (injection and mining) of Natural Gas in the territory of the Czech Republic are
reported in this subcategory.h€ total turnover (injection and mining) of Natural Gas in underground
storage areas corresponded to 5 856 mif.im2018.

Distribution (1.B.2.b.iii.5)

Emissions from distribution gas pipelines, with an overall length in 2018 of 65 328 km, and during
conaimption 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.
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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. 382 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.3-66 further contains values of emissioi@&H, CQ and N.O from Flaring in domestic
production of Crud Oil. From the table it is clear that this is a minor proportion from the total emissions
in whole subcategory Oil and Gas (1.B.2.a).

Tab.3-66 Emissions oCH, CQ and NoO from Venting and Flaring in 19992018

1990 0.49 0.10 0.001 1.92 0.00003
1991 0.68 0.14 0.002 2.64 0.00004
1992 0.80 0.17 0.002 3.14 0.00005
1993 1.09 0.23 0.003 4.25 0.00007
1994 1.25 0.26 0.003 4.90 0.00008
1995 1.43 0.30 0.003 5.59 0.00009
1996 1.49 0.31 0.004 5.82 0.00009
1997 1.60 0.33 0.004 6.24 0.00010
1998 1.75 0.36 0.004 6.85 0.00011
1999 181 0.37 0.004 7.06 0.00011
2000 1.73 0.36 0.004 6.76 0.00011
2001 181 0.37 0.004 7.06 0.00011
2002 2.62 0.54 0.006 10.24 0.00016
2003 3.13 0.65 0.008 12.23 0.00019
2004 3.02 0.62 0.007 11.78 0.00019
2005 3.08 0.64 0.007 12.05 0.00019
2006 2.62 0.54 0.006 10.23 0.00016
2007 2.44 0.50 0.006 9.52 0.00015
2008 2.39 0.50 0.006 9.35 0.00015
2009 2.19 0.45 0.005 8.58 0.00014
2010 1.76 0.36 0.004 6.86 0.00011
2011 1.65 0.34 0.004 6.44 0.00010
2012 1.56 0.32 0.004 6.08 0.00010
2013 1.54 0.32 0.004 6.01 0.00010
2014 1.50 0.31 0.004 5.85 0.00009
2015 1.28 0.26 0.003 4.99 0.00008
2016 1.17 0.24 0.003 4.56 0.00007
2017 1.08 0.22 0.003 4.21 0.00007
2018 111 0.23 0.003 4.33 0.00007

3.3.2.2 Methodological issues

5dzNAy3 GKS wmppnQazr /1 SOK NBEFAYSNASAE KI FS dzy RSNE
reconstruction, to decrease technical losses of rawtamals 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 owerall 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 outathugitive emissions from refinery technology

O2dzf RyQli 06S RSGUSNNYAYSR 068 RANBOUG YSIadiNBYSyidasz
chimneys. Thus, they can be determined only on the basis of professional estimates from balance losses
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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 occhisisubcategory only in
operations in which Crude Oil saturated in carbon dioxide and methane is in contact with the atmosphere.
All operations involving Crude Oil in the Czech Republic are hermetically sealed. Thus, fugitive emissions
are formed only thragh leaks in the technical equipment. Following thermal treatment of Crude Oil, 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.)

CH emissions from Crudeilransport and refining and from Crude Oil mining, which is performed in the
Czech Republic in combination with mining of Natural Gas, are reported in this cat€gpgmissions
from the refinery resulting from combustion processes (including flaang)ncluded 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 subsector.

Activity data: mmber of mined boreholeg notation key NE, default emission factors have not been
published folCQ andCH ¢ notation key NEN>Oemissions: notation key NALOemissions are practically
not formed in exploratory work.

Production and Upgrading (1.B.4iia2)

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 as the sum of the individual emission factors from pumping
of raw Crude Oil and from storage of raw Geudil. 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 Gl. (IPCTa20®98.2.4,
Tier 1 Emission factors for fugitive emissions from Oil and Gas operation in developed countries, page
4.52).

EFCQ: 2.8E04 Gg per 10m3 total oil production = 576 kg/PJ
For the estimation oN.O emissions, no emission factor was dable.
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 Republic by the pipeline system in the individual years. This amount corresponds to
the Total Crudeil 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 Oil and Gas operation in developed countries,
page 4.52 are employed to calculate tGéi and CQ emissims.
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EFCH: 5.4E06 Gg per 10m?® oil transported by pipeline = 146 kg/PJ

EFCQ: 4.9E07 Gg per 10m? oil transported by pipeline = 13 kg/PJ

These emission factors 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 methodology (Table 4.2.4 in IPCC 2006
Gl. (IPCC 2006)). Emissions are calculated by multiplying the amount of@lrugwit 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. (IPCC 2006), Table 4.2.4, Tier 1 Emission
factors for fugitive emissions from Oil and Gas operatiodeveloped countries, page 4.52

EFCH: 2.6x1® to 41.0x1® Gg per 1dm?® oil refined = 585 kg/PJ (average)
The IPCC method does not give any EE@or N;O. Consequently, the notation key NA is used in CRF.
Distribution of Oil Products (1.B.2.85)i.

The available IPCC methodology does not provide any EFGIpCH or N:O ¢ notation keyg NA. The
products which originate during oil processing cannot con@®orCH® ¢ KSNBE Aay Qi (y29
which could arise fugitiv€Q or CH emissions dring the distribution of oil products.

Other (1.B.2.a.iii.6)

Activity data: notation key: NGZH, CQ and N;O emissiong; notation key NO.
3.3.2.2.2 Natural Gas (CRF 1.B.2.b)

Leakages in the distribution network and household distribution pipes can be considereddtitute 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 was reconstructed to a major degree in the same
manner. Household distribution pipeseasubject 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 carefulhjtoned 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 carefully sought out and eliminated.

As a method was developed in the last few ydarsdetermining methane emissions in the gas industry
using specific emission factors, this sophisticated method of calculation continues to be used, although,
from the standpoint of ref. (IPCC 2006), calculation using default values would probably. €diiatéed
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. Classification of Gas losses as low, medium or high at selected
types of Natural gas facilite 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 detailed calculation given corresponds to Tier 2.

In general, it can be stated that the @emined methane emissions in category 1.B.2 Gas are basically
formed in several ways:
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1 through poor seals in the flanges and joints, fittings, probes in mining and storage fields and other
parts of the pipeline system,

9 through pipeline perforation,
9 throughtechnical discharge of gas into the air,
1 through accidents.

Exploration (1.B.2.b.iii.1)

Exploration of Natural gas is not carried out in the Czech republic regularly, but only very raaddmly
thus the notation key NE is used in the CRF Report forrtlieséons and activity data.

Production (1.B.2.b.iii.2)
Transmission and Storage (1.B.2.h.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 methodology proged in 1997 in IGU (Alfeld, 1998). Calculations of emissions are
supplemented by data from the national Integrated Pollution Register (IPR) and investigations at individual
distribution companies on registered units of Natural Gas.

Tab.3-67 Model calculation ofCH emissions in the Natural Gas sector (2018)

EF Activity data Losses of NG
value units value units mil.m3/year

production 0.2 % vol. 223 mil. m? 0.44
high pressure pipelines 600 m3km.year 128® km 7.58
transmission pipelined 0.22
compressorg) 0.22
storag€e™ 1.18
regulation stations 1000 md/station 4500 pcs 4.42
distribution network 300 m¥km.year 48 646 km 14.33
final comsumption 2 m?dconsumer 2832110 pcs 5.58
Total 33.98

Emissions in Gg (0.67 kgAn 22.76

") data fromIRZ (Integrated Pollution Register of Czech RepuBlech version of BRTR) company NET4GAS
) data fromoperating records of leakage Natural Gammpany RWE
) data fromoperating record of leakage Natural Gagompany 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 estimations o€Q, CH and N;O emissions from venting and flaring in the course of oil production
were obtained by using the default EFs provided by the IPCC 2006 GI. (IPCC 2006) (see table 4.2.4, pages
4.48¢ 4.54). In this case the following EFs were taken:

Venting (Default Weigled Total)

CH: 8.7E03 Gg per 10m?total oil production
CQ: 1.8E03 Gg per 1dm?3total oil production

N2O: NA
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Flaring (Default Weighted Total)

CH: 2.1E05 Gg per 10m? total oil production
CQ: 3.4E02 Gg per 10m? total oil production
N,O: 5.4507 Gg per 10m3 total oil production

Owing to the fact that activity data are required in kg/PJ, the value was converted to kg/PJ by using the
typical value of density for crude oil of 880 kg/t and value NCV was taken from CzSO questionnaires IAE as
a smple average for domestic oil (42 MJ/kQ):

Venting
CH: 235 390 kg/PJ

CQ: 48701 kg/PJ

Flaring
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 in this inventory were considtermployed across the whole reporting
period from the base year of 1990 to 2009. Uncertainties in determining the activity data are estimated at
7%. This estimate is based on the precision of measurement of the volumes of Crude Oil, Crude Oil
products andNatural Gas.

The emission factors for determining emissions in extraction of Natural Gas and Crude Oil are based on
specific measurements, accompanied by an error of approx. 10%. Emission factors used to determine
emissions in transport and distributiori Natural Gas are based on isolated measurements and estimates
by experts in the gas industry. The uncertainty in these emission factors is considered to be at the level of
25%. Determination of gas leaks in technical operations, stauingf compressorand accidents, as
appropriate, are evaluated on the basis of calculations with knowledge of the necessary technical
parameters, such as the gas pressure, pipeline volume, etc. The uncertainties then correspond to
knowledge of these technical parametersl0%. The other emission factors were taken from the IPCC
methodology as default values, considered to have an uncertainty of 80% in this methodology. Overall,
the uncertainty in the emission factors in category 1.B.2 Oil and Natural Gas is estimate@td@s¥ju

Summary of uncertainty values provideéab.3-68.

Tab.3-68 Uncertainty estimates for fugitive emissions from Oil and Natural Gas

CQ 1.B.2 Oil and Natural Gas 7 75 V. Neuzil, P. Fott, AD and EF unc. in line with
2006 Guidelines

CH 1.B.2 Oil and Natural Gas 7 75 V. Neuzil, P. Fott, AD unc. in line with 2006
Guidelines, EF unc. expert judgement
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3.3.2.4 Category-specific QA/QC and verification

General quality control and sourgpecific quality control (Tier 1 and Tier 2), in conformance with the
requirements of the QSE handbook and its associated applicable documents, leavedirmed 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:

9 activity data employed,

1 emission factors mployed,

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, 2018) and with data obtainby 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 SlovakthaRdla
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 counés. 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.

Control of the transfer of numerical data from the working set to the CRF Reporter did not saweal
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

No recalculations were performed in this submission.
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 CQO transport and storage (CRF 1.C)

Not performed in theCzech Republic.
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4 Industrial p rocessesand product u se (CRF Sector 2)

The sector of industrial processes of GHG emission inventory includes emissions from technological
processes and not from fuel combustion used to supply energy for carrying out tfeesespes. Consistent
emphasis is put on the distinction between the emissions from fuel combustion in the Energy sector and
the emissions from technological processes and production.

For example, in the production of cement, consideration is given ongnissions derived from the
thermal decomposition of mineral raw materials (specific@ll$ 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 teel production is more complicated. Evaluation of 8& emissions is based on
consumption of metallurgical coke in blast furnaces, where coke is used dominantly as a reducing agent
(iron is reduced from iron ores), even though the resulting blast fiengas is also used for energy
production, mainly in metallurgical plants.

In 2018, the total aggregate GHG emissions from industrial processes were 16197 GDlaaiivalents,
which represent increase df%compared to the previous year. Emissionsréased by 5% compared 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 ssdiurce categories 2.C.1 Iron and Steel
Production, 2.F.1 Refrigerati@md Air Conditioning and 2.A Mineral IndustdyO emissions coming from
2.B Chemical Industry are less significant. Iron and Steel, Cement Produgiames-Use in Refrigeration
and Air Conditioning, Lime Production and Nitric Acid Production canrsdeved to be key categories
(KC) according to IPCC 2006 Gl. (IPCC 2ZDéI6).4-1 gives a summary of the main sources of direct
greenhouse gases in this sector, shows share of national emissionsm201iss type of key category
analysis for key categories.

Tab. 4-1 Overview of key categories in sector Industrial Processes 801

2.C.1 Iron and Steel Production CQ LA TA LA yes yes yes yes 5.12 5.35
2.F.1 Refrigeration and Ai

Conditioning EquipmentGQ eq.) HFC LA LA, TA vyes yes yes yes 2.77 2.89
2.A.1 Cement Production CQ LA TA LA yes yes yes yes 1.40 1.46
2.B.8 Rtrochemical and Carbon

Black Production CQ LA TA LA yes yes yes yes 0.76 0.80
2.A.2 Lime Production CQ LA TA yes yes 0.56 0.59
2.B.1 Ammonia Production CcCQ LA yes yes 0.44 0.46

KC: key category
1 including LULUCF
2excluding LULUCF
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4.1.2 Emissions trends

This chapter describes the emissions of greenhouse gases in more disaggregated way than2chapter

Trends in Greenhouse Gas emissions.
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Fig.4-1 Trend of emissions from IPPU [kt €€X.]

GHG emissions in this category are
driven mainly by econori
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 Proesses and
Product Use from base year 1990 to
2018 is depicted in Fig.-® CQ eq.
emissions have shown stable trend
since 2010 with minor increase in last
three years.
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GHG emission trends for the
principal categories of IPPU are
depicted on Fig. 2 for years
1990, 1995, 2000, 2005, 2010,
2015 and 2018. Emissions in 2009
and 2010 were rather influenced
by the economic crisis. Emissions
from category 2.A decreased by
25% compared to 1990. Similar
decreasing trend of emissions is
observed for categories.B and

Fig.4-2 Emissions from principal subcategories of IPPU [kt @]

emissions of fluorinated greenhouse gases from category 2.F are constantly increasing. A brief description

2.C. Emissions decreased by 30%
for 2.B and 29% for 2.C compared
to 1990. It can be seen that the

of the relevant category trends is providéat all the categories in the following chapteig@b. 4-2 lists all
categories under IPPU sector with indicated type of emissions.

Tab. 4-2 Overview of categoriesn sector Industrial Processes and Product Use (2018)

2.A Mineral Industry

X

2.B Chemical Industry

x

2.C Metal Industry

2.D Non Energy Products from Fue
and Solvent Use

2.E Electronics Industry

2.F Product Uses as Substitutes for Ol

2.G Other Product Manufacture anc
Use

2.H Other
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4.2 Mineral Industry (CRF 2.A)

This category describes GHG
emissions from th@on-combustion
processes from the following
categories: 2.A1 Cement
Production, 2.A.2 Lime Production,
2.A.3 Glass Production, 2.A.4 Other
Process Uses of Carbonates.

3000 4000

Emissions [kt CO, eq.]
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Emission trend for category 2.A
Mineral Industry is depicted on Fig.
4-3. The major sére 61% belongs to
2.A.1 Cement Production, 24%
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2A3 O 2A4a @ 2A4b O 2A4d] 5% belongs to 2.A.3 Glass
Fig. 4-3 Trend of emissions from 2.A Mineral Industry and share of spe Production and 10% to 2.A.4 Other

subcategaies [kt CQ] Process Uses of Carbonates.

Tab. 4-3 lists theCQ emissions in the individuaubcategories in 2.A Mineral Products in 2018.

Tab. 4-3 CQ emissions in individual subcategories in 2.A Mineral Products category in 192018

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 77867 117.14 105.49 NO NE,NO
1994 2208.38 806.53 126.65 108.31 NO NE,NO
1995 2005.01 817.53 96.05 100.49 NO NE,NO
1996 2116.49 830.73 101.01 123.10 NO 76.00
1997 2083.36 852.73 111.98 146.87 NO 240.63
1998 2067.65 797.00 116.83 200.61 NO 417.31
1999 1962.91 787.47 120.29 145.88 NO 536.94
2000 1936.86 828.53 138.18 177.02 NO 552.77
2001 1628.84 827.06 138.88 156.33 0.10 571.20
2002 1403.48 815.33 155.73 113.01 0.21 576.40
2003 1484.85 808.00 163.47 119.83 0.33 589.07
2004 1626.76 808.73 191.86 118.51 0.44 584.10
2005 1624.53 762.82 190.94 141.15 0.47 625.84
2006 1748.45 758.02 202.02 109.05 0.35 627.62
2007 2043.08 794.07 194.87 135.06 0.50 659.02
2008 1996.15 742.01 175.38 112.43 0.56 648.19
2009 1566.08 625.43 153.46 90.78 0.41 639.40
2010 1469.00 655.77 127.78 100.43 0.86 694.57
2011 1664.53 676.44 113.84 100.31 1.06 800.61
2012 1517.15 597.44 128.09 108.31 1.09 740.32
2013 1331.79 612.99 126.25 116.73 1.03 215.91
2014 1482.73 630.90 135.23 89.94 1.11 229.89
2015 1558.16 611.54 151.96 68.64 1.01 203.58
2016 1697.60 639.82 138.06 70.26 1.01 287.50
2017 1728.27 673.53 155.01 78.97 1.15 218.72
2018 1867.54 749.37 147.68 90.36 0.75 221.92
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Tab. 4-4 gives an overview of the emission factors and methodologgd for computations of emissions
in category 2.A Mineral Products in 2018.

Tab. 4-4 CQ emission factors and methodology used for computations of 2018 emissions 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 0.13 t CQ/tiles thousand M CS(EUETS) Tier3

0.04 t CQ/brick unit CS (EUETS) Tier3

C t CQ/roofing tiles CS(EUETS) Tier3

2.A.4.b Other Uses of Soda Ash C t CQ/t soda ash IEF Tier 3

2.A.4.d Other 0.43 t CQ/t desulfurated flue CS (EU ETS)  Tier 3
Flue-gas desulfurisation gas

Mineral wool production 0.25 t CQ/t mineral wool Default (IPCC  Tier 1

2006)
Denitrification 0.74 t CQ/t urea CS(EUETS) Tier3

The column source or type of EF indicates the way how was the certain emission factor determined. Detailecbimforreatih
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 1925b#%y TotalCQ emissions equal to
1867.54ktin2018¢ KS RSONBI aS Ay (i K®as Gavskdibi thexrghaitioRfcaNplafded m g dn
economy to market economy. 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 emissons since 2008 was caused by the economic crisis and related construction constraints. Cement
LINR RdzOGA2Y 61 & ARSYUGAFASR & F 1S@ OFGS3I2NR Ay {(fF

4.2.1.1 Source category description

Cement production is one of the traditional anthropogenic sasr of carbon dioxide included in
inventories; however, its importance 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). Procesrelated CQ is emitted during the production of clinker (calcination process) when
calcium carbonate (Ca@® A& KSIFG0SR Ay | OSYSyld (1Afy dzLJ G2 4GS
process, calcium carbonate is converted into lime (Sedlcium oxie) and carbon dioxid€€Q emissions

from combustion processes 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 magneium carbonate (MgCGfpand fossil carbon (C), which will also calcinate 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@06 GI. (IPCC 2006). This methodology describes an approach based on direct data from individual
operators of cement kilns.

Four cement plants operate in the Czech Republic. Information submitted directly by the cement kiln
operators is available for yemr1990, 1996, 19982002 and 2005 2018. For these years, the 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 emissions are 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 (CaOg®) and composition of the limestone and dolomite are measured and
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 da A2y a Ydzald 6S Ay | O0O2NRIFIyOS Al
2 LRRYNY(1tOK 200K2R2@tyN & LR@2tSy1FYA yI SYAa
Greenhouse Gas Emission Allowance Trading Act) and the EU legislation (Commission @feid July

2007 establishing guidelines for the monitoring and reporting of greenhouse gas emissions pursuant to
Directive 2003/87/EC of the European Parliament and of the Council).

K
S

All operating cement plants in the Czech Republic are equippediwgthcontrol technology and the dust

is then recycled to the kiln. 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 EUETS 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 cemékiln operators (19911995, 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 theactivity data for clinker production, emission factor aB@ emissions for the
whole time series.

Tab. 4-5 Activity data,CQ emission factor andCQ emissions in 2.A.1 Cement Production category in 192018

Clinker [ki] 47260 4368.0 46530 41220 41340 37400 39340 38290 37580 3547.0
production
EFCO t[élﬁ%r] 0527 0529 0531 0532 0534 0536 0538 0544 0550  0.553
co [ki] 24892 23089 24684 21946 22084 20050 21165 2083.4 2067.7 1962.9
 emssoons
. k] 3537.0 2954.0 2549.0 27250 3017.0 30451 3287.7 3837.0 37587 29232
production
EFCO t[(t:"ifér] 0548 0551 0551 0545 0539 0533 0532 0532 0531  0.536
ca k] 1936.9 1628.8 14035 14849 1626.8 16245 17485 20431 1996.1  1566.1
emissions )
Clinker
. (k] 27485 31323 2837.6 24722 27921 2919.2 31881 3236.0 35143
production
EFCQ t[élﬁ%r] 0534 0531 0535 0539 0531 0534 0532 0534 0531
co (k] 1469.0 16645 1517.1 1331.8 14827 1558.2 1697.6 1728.3 18675
emissions

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
emissions in this category the uncerides were estimated at the level of 2% both for activity data and
emission factors. Overall uncertainty data are given in Chapter 1.6.
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Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole repating period from the base year 1990 to 2018.

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 obtaifrech CCA, CzSO, ISPOP and EU ETS.
The cement clinker production data provided by CCA, which are used as input activity data for the
submission, are compared with data provided by CzSO, ISPOP and data obtained from EU ETS forms. The
percentage differencebetween cement production data for 2018 obtained from CCA and other sources

are as follows:

9 Difference betweerihe data from CCA and CzSO: -0.03%
9 Difference betweerihe data from CCA and ISPOP: -0.02%
9 Difference betweerihe data from CCA and EU ETS:-0.02%

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 estimates since 2010, have been
substantiated by independent verifiers.

The qually 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 Saurce-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 significant improvements are
planned.

4.2.2 Lime Production (CRF 2.A.2)

CQ emissionsfrom lime production have decreased considerably since 19984b%. The 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 industealuption. Since then, lime
production has varied slightly around 1 100 kt/year. In 2012 the production of lime dropped to a minimum
for the whole period of 758.07 kt. In 2018, production of lime increased to 98&.68thich represent
increase by 97.56 ktompared to previous year. Lime production was identified as a key category in this
@S NDa adzoYAdaAizyod

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 imestone is heated up which leads to decomposition (i.e. calcination) of
CaC@MgCQ to the lime (CaO, CakgO) 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.&. Lime Production are
calculated according to the Tier 3 methodology described in IPCC 2006 Gl. (IPCC 2006) since 2010.

CQ emissions are based on data submitted by the lime producers in the EU ETS system. The ETS data are
available for time period 2012018 for each proces¥his data are at the Tier 3 level. Data in EU ETS take

into account the 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 ddrestanse emissions reported in EU

ETS forms are calculated with the detailed information mentioned above. IEF has varied between 0.788
and 0.75& CQ/t CaCQ@since 2010.

EU ETS data are also available for time period 2Q089, but only in the form dbtal 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 emissions generated in the process of the calcination step of lime treatment
are consideredn this categoryCQ emissions from combustion processes (heating of kilns and furnaces)
are reported under category 1.A.2.f.

For the time period 19906 2009, in

which EU ETS was not implemented in

the Czech Republic, data were kdyyt

CLA (Czech Lime sasiation) and

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

e EF 0 vans (0.7884 tCOk G t AYSO o6zt OKI
Emissions accarding EU ETS Furthermore, the average purity (93%)

0+t OKI &f theslime pragluced in

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 1999

2009 than IEF for the time period 202018 is in different source of activity data fch time series. 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;]

500

400

Fig. 4-4 Final emission values [kt GPwith applied EF 0.7332 and 0.78
compared to EU ETS data

In 2015, research was carried out related to the cowsfpgcific emission factor from lime prochion

(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 Tier 3 datarfthe 2010- 2014 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 more accuratettteestata provided by CzSO, which do
not differentiate between lime and hydrated liméhé data from CLA differentiate between lime and
hydrated lime). Fothe 2010- 2018time period, the activity data are based thre data from EU ETS, which
publishes datan 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 accuracythtesshata obtained from CLA. Data about
the production of lime fronthe above sources are comparedraually during the preparation of emission
estimates.
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Tab. 4-6 lists activity data for lime production, emission factors @@ emissions for the whole time
series.

Tab. 4-6 Activity data,CQ emission factor andCQ emissions in 2.A.2 Lime Production category in 192018

Ir;irr(.;fuction [kt] 1823.0 11520 11340 10620 11000 11150 1133.0 1163.0 1087.0 1074.0

EFCQ t[::(;(?jq 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733

(ca:n?issions [kt] 1336.6 844.7 831.5 778.7 806.5 817.5 830.7 852.7 797.0 787.5
|04 2005 2006 2007 2008 2009

Ir;i’?(:?uction [kt] 1130.0 1128.0 1112.0 1102.0 1103.0 1040.4 1033.8 1083.0 1012.0 853.0

EFCQ t[tcggjq 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733

grr?issions [kt] 828.5 827.1 815.3 808.0 808.7 762.8 758.0 794.1 742.0 625.4

I;;irrc?c?uction [ki] 831.7 858.1 758.1 778.0 816.2 800.2 835.8 888.0 985.6

EFCQ t[tcggjq 0.788 0.788 0.788 0.788 0.773 0.764 0.766 0.758 0.760

grr?issions [ki] 655.8 676.4 597.4 613.0 630.9 611.5 6398 673.5 749.4

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 202018, which include all the lime producers imetCzech
Republic, the uncertainty in the activity data was estimated at the level of 2%.

For time period 1990 2009, the countryspecific emission factor is used and the uncertainty was
estimated to be at the same level as that for the activity da&, 2%. The 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 period from the base year 1990 to 2018.

4.2.2.4 Source-specific QA/QC and veification
The input information and calculations are archived 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 Eft®ms (input activity data for the submission) are compared with
the data provided by CLA and CzSO. The percentage differences betveeleme production data for

2018 obtained from EU ETS and other sources are as follows:

w Difference betweerihe data fom EU ETS and CLA: 5.32 %
w Difference betweerthe data from EU ETS and CzS0:9.57%

In addition to verification of the input data, the intannual changes in the implied emission factors are
analysed. The EU ETS reports, which have been used for engissinates since 2010, are substantiated

by independent verifiers. The emission estimates are compared with the sum of the emissions from
technological processes reported Hye individual kiln operators. The countgpecific emission factor
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used for emision estimates for 1990 2009 was compared with the emission factors used for the
calculation by individual operators.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.2.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

In this year, no recalculations were performed in this sector.

4.2.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the Tier 3 method is ustm emission calculations in this category, no significant improvements are
planned.

4.2.3 Glass Production (CRF 2.A.3)

CQ emissions from glass production hanereasedoy 3% since 1990. The production of glass reached a
maximum value in 2006, equalling 1760 kt.CQ emissions from 2.A.3 Glass production equalld@.68
kt CQin 2018.

4.2.3.1 Source category description

CQ emissions from Glass Production (2.A.3) are derived particularly from the decomposition of alkaline
carbonates added to glassaking sand.

4.2.3.2 Methodological issues

CQ emissions from 2.A.3 Glass Production were calculated according to the Tier 3 methodology described
in the IPCC 2006 GlI. (IPCC 2006) since 2010.

Since 2010CQ emissions have been based on data submitted by the glass producels HUETS. The
ETS data are available the time period2010- 2018 for each proces$hese data are at the Tier 3 level.
The activity data for total glass production were obtained from CzSO.

Emissions for 1990 2009 were calculated according to Tier kthmodology with the country specific
emission factor. The country specific emission factor was calculated as the average emission factor from
data submitted directly by the manufacturers in EU ETS for 2Q018. The country specific emission
factor usedfor emission estimates in 19902009 equals 0.115G@Q/t glass, which indicates that the
country specific emission factor is slightly higher than the default emission factor multiplied by cullet ratio
50%, which equals 0.1@Q/t glass. The activity da 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 whe time
series.

Tab. 4-7 Activity data,CQ emission factor andCQ emissions in 2.A.3 Glass Production category in 1§2018

Unit 1990 1991 1992 4993 1994 1995 1996 1997 1998 1999

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[tgcl:a(gls] 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115
gn?issions [kt] 142.8 122.4 120.8 117.1 126.7 96.0 101.0 112.0 116.8 120.3
Srlggzction [kt] 1197.0 1203.0 1349.0 1416.0 1662.0 1654.0 1750.0 1688.0 1519.2  1329.3
EFCQ t[tgcl:a(:/s] 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115
gn?issions [kt] 138.2 138.9 155.7 163.5 191.9 190.9 202.0 194.9 175.4 153.5
r?rlgjzction [kt] 1022.5 1055.5 1088.4  1157.6 1119.3 1254.7 12953 11945 1219.4
EFCQ t[tg(I:a(zjs] 0.125 0.108 0.118 0.109 0.121 0.121 0.107 0.130 0.121
(Ce:n?issions [kt] 127.8 113.8 128.1 126.2 135.2 152.0 138.1 155.0 147.7

4.2.3.3 Uncertainties and time -series consistency

Since activity data are based on the EU ETS for time period 2018, the uncertainty in the activity data
was estimated at théevel of 2%.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 2018.

4.2.3.4 Source-specific QA/QC and verification
The input information and calculatiomse archived by the sectoral expert and the coordinator of NIS.

Activity data on glass production provided by CzSO were discussed with a representative of the Association
of the Glass and Ceramic Industry, who confirmed their reliabititaddition to ‘erification ofthe input

data, the interannual changes of the implied emission factors are analy&selEU ETS reports which are

used for emission estimates since 2010 are proved by independent verifiers.

The quality control was held by fulfilling the @ 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, inclu ding 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.

4.2.4 Other Process Uses of Carbonates (CRF 2.A.4)

The 2.A.4 category Other Process Use€arbonates summarizes, in the Czech Republizemissions
from 2.A.4.a Ceramics, 2.A.4.b Other uses of Soda Ash and from 2.A.4.dC@remissions from 2.A.4
Other Process Uses of Carbonates have increaséd%since 1990
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CQ emissions from A.4.a Ceramics equalled to 90.36 kt in 2018. The decrease in emissions from 2015
was caused by changes in methodology of laboratory analysis for emission estimates used by one of the
ceramics manufacturers in EU EC8.emissions from 2.A.4.b Other UsdsSmda Ash amounted to 0.Kb

CQin 2018.CQ emissions from 2.A.4.d Other amounted to 221.9ZKks in 2018.

4.2.4.1 Source category description

CQ emissions from 2.A.4.a Ceramics are derived particularly from the decomposition of alkaline
carbonates, fossilral biogeniccarbonbased substanceaacluded in the raw materials.

CQ emissions from 2.A.4.b Other Uses of Soda Ash category come from soda ash use for the Glass
production category, soda ash is used in only one other installafiGhemissions from ttg category are
small and insignificant (varied between 0.10 and 1.16®) compared to the other categories.

CQ emissions fronthe 2.A.4.d Other category include emissions from mineral wool productiongihse
desulphurisation and denitrification. TI&RF reporter does not allow separation of these three categories
by adding new nodes under 2.A.4.d Other category. Consequently, these three categories are reported
collectively.

4.2.4.2 Methodological issues
2.A.4.a Ceramics

CQ emissions from 2.A.4.a Ceramiavk been calculated according 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 forZli) Emissions for 1990
2009 were calculated accordingtiee 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 totalgbi@d 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 enitted, so that the mass o£Q 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 obtainedthjirfrom the installation
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 categy include emissions from mineral wool production, figes
desulphurisation and denitrification by using urea.

Emissions from mineral wool production are estimated according to Tier 1 methodology, using default EF.
Activity data about mineral wool prodtion are obtained by CzSO. Activity data are available for time
period 2000- 2002 and 2007 2018.CQ emissions for time period 20032006 were interpolated. Data
before 2000 are not available but, according a representative of the mineral wool indastnyall amount

of production took place before 2000. The total amoun€& 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 and thus emissiobsfore 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
electricity productionthe sulphur content and the effectiveness of sulphur removal units between 1996,
when the first sulphur removal units came into operation, and 2005. In 2005, these data were verified by
comparison with data from the individual operators, which were ctdledor 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 daA2ya Ydzad o06S Ay I O0O2NRIFIYyOS gAGK GF
{od %t 12y 2 LRRYNY](tOK 200K2R20t yN & LR@2t Syl YA
The Act on conditions for trading in greenhouse gas emission allowaaces}the EU legislation
(Commission Decision of 18 July 2007 establishing guidelines for the monitoring and reporting of
greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament and of the
Council).

Denitrification by using urewas 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 ure@sgDO(Nb).). Denitrification
process canddescribed using the following equation

6000 ¢0O pcﬁ ¢ 060 ¢O0

It is obvious that as a side effect of this proce3§, emissions are emitted. In 2018, 21 facilities (power
plants, heating plants and chemical plants) repor@@ emissions from denitrifiation 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
3.30 kt in 2018; emissisrare under the threshold of significance.

These three categories (mineral wool production, fgses desulphurization and denitrification) are
reported collectively in CRF Reporter. Activity data for this category are reported as C (NK). It is rlet possib
to add up activity data for mineral wool production, flgas desulphurization and denitrification because
activity data describe completely different type of inputs and thus activity data are reported as C (NK).

Tab. 4-8 lists theCQ emissions irthe individual subcategories in 2.A.4 OthH&rocess Uses of Carbonates
for time period 1990 2018.

Tab. 4-8 CQ emissions in individual subcategories in 2.A0ther Pracess Uses of Carbonateategory in 1990 2018

1990 113.86 NO NE NO NO
1991 89.98 NO NE NO NO
1992 85.36 NO NE NO NO
1993 105.49 NO NE NO NO
1994 108.31 NO NE NO NO
1995 100.49 NO NE NO NO
1996 123.10 NO NE 76.00 NO
1997 146.87 NO NE 240.63 NO
1998 200.61 NO NE 417.31 NO
1999 145.88 NO NE 536.94 NO
2000 177.02 NO 13.08 539.69 NO
2001 156.33 0.10 19.82 551.38 NO
2002 113.01 0.21 25.02 551.38 NO
2003 119.83 0.33 29.03 560.04 NO
2004 118.51 0.44 33.04 551.06 NO
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2005 141.15 0.47 37.06 588.79 NO
2006 109.05 0.35 41.07 586.55 NO
2007 135.06 0.50 45.08 613.93 NO
2008 112.43 0.56 41.19 607.00 NO
2009 90.78 0.41 39.40 600.00 NO
2010 100.43 0.86 43.57 651.00 NO
2011 100.31 1.06 61.31 739.31 NO
2012 108.31 1.09 41.63 698.70 NO
2013 116.73 1.03 42.83 173.08 NO
2014 89.94 1.11 46.89 183.00 NO
2015 68.64 1.01 47.62 15596 NO
2016 70.26 1.01 46.00 241.50 NE
2017 78.97 1.15 48.99 167.00 2.72
2018 90.36 0.75 49.78 168.83 3.30

4.2.4.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the IPCC 2006 GlI. (IPCC 2006), i.e. at ofi&%e\fel
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 series consistency is ensured as the inventory approaches concerned are
employed identically across the whaieporting period from the base year 1990 to 2018.

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 2018.

For 2.A.4.d Other the time series consistency is ensured as the inventory approaches concerned are
employed identically across the whole reporting period for mineral wool production from 2000 to 2018
and for fluegas desulphurization from 98 to 2018.

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 virifiddition to verification othe input
data, the interannual changes of the implied emission factors are analysed.

The quality control was held by fulfilling the QA/QC form preseime&hnex 5.

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.d Other was recalculated due to updated activity data for mineral wool production for
2017.

The impact ofte recalculation on the total emissions from 2.A.4.d is showiraim4-9.
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Tab.4-9 Impact of the recalculation in category 2.A.4.d

Submissin 2019  [kif] 218.61
Submission 2020  [kt] 218.72
Difference [%0] 0.05

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 dalesiiatthis category,

no significant improvements are planned.

4.3 Chemical Industry (CRF 2.B)

2500
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Fig. 4-5 Trend of emissions from 2.B Chemicaldlrstry and share of speci

subcategories [kt Cgeq.]

From the categories of sources
classified under the Chemical
industry  (2.B), categories
Ammonia Production (2.B.1),
Nitric Acid Production (2.B.2),
Caprolactam (B.4.a), Titanium

Dioxide  Production (2.B.6),
Petrochemical and Carbon Black
Production (2.B.8) are relevant
for the Czech Republic, while
Adipic Acid Production (2.B.3),
Glyoxal (2.B.4.b), Glyoxylic Acid
(2.B.4.c), Carbide Production
(2.B.5), Soda Ash Puaction

(2.B.7) and Fluorochemical
Production (2.B.9) are not
occurring. The  subcategory

2.B.10 Other (please specify) includes two subcategories: Otheemergy use in chemical industry and

Non selective catalytic reduction.

The major share 52 % belongs2.B.8 Petrochemical and Carbon Black Production, 29 % belongs to 2.B.1
Ammonia Production, 10% to 2.B.10 Other, 6% to 2.B.2 Nitric Acid Production and 3% belongs to 2.B.4.a

Caprolactam Production.

The emission trend for the category 2.B Chemical lttglus depicted irFig.4-5.

Tab. 4-10 lists the exact amount o€Q eq. emissions fronthe individual subcategories in 2.B Chemical

Industry for time period 19902018.

Tab. 4-10 CQeq. emissions in individual subcategories in 2.B Chemical industry category in 12008

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
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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 1154.80 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 1134.14 219.22
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

Tab. 4-11 gives an overview of the emission fart used for computations of emissions in category 2.B
Chemical Indstry for year 2018.

Tab. 4-11 Emission factors used for computations of 2018 emissions in category 2.B

2.B.1 Ammonia Production 3.27 kt CQ/kt NHs CS Tier 1
2.B.2 Nitric Acid Production 0.65 kgN2O/t HNG; IEF Tier 3
2.B.4 Caprolactam, Glyoxal and kg N2O/t )
Glyoxilic Acid Production 5.70 caprolactam €S Tier 1
2.B.8 Petrockmical and Carbon Black Default (IPCC _.
production 1.90 t CQJ/t ethylene 2006) Tier 1
Default (IPCC _.
3.00 kg CHy/t ethylene 2006) Tier 1
Default (IPCC _.
0.29 t CQ/t VCM 2006) Tier 1
Default (IPCC _.
0.02 t CH/t VCM 2006) Tier 1
c t CQ/t carbon PS Tier 3
black
kg CHy/t carbon Default (IPCC _.
0.06 black 2006) Tier 1
C t CQJt styrene PS Tier 1
Default (IPCC _.
0.004 t CHY/t styrene 2006) Tier 1
2.B.10 Other 2.70 t CQ/t Other IEF Tier 1

The column source or type of EF indicates the way how wasrtaeécemission factor determined. Detailed information for each
emission factor is given in the relevant chapters.
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Following table (Tab.-42) contains information about chemical production in the Czech Republic and
number of manufactures. It can be sedhat except of nitric acid production, only one manufacturer for
each product operates in the Czech Republic and thus due to confidentiality reasons is very difficult to
obtain direct information about production and emissions related to the productiomfreanufacturers.

Each manufacturer (in the case of the Czech Repglhemical 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 fromlbprocesses carried out in a 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. 4-12 Chemical production in the Czech Republic with number of manufacturers

IPCC Category Number of manufactures
2.B.1 Ammonia Production 1

2.B.2 Nitric Acid Production 3 (4 installation units)
2.B.4Caprolactam 1

2.B.8.b Ethylene

2.B.8.c Ethylene Dichloride and Vinyl Chloride Monomer
2.B.8.f Carbon Black

2.B.8.g Styrene

RlRlRR

4.3.1 Ammonia Production (CRF 2.B.1)

The production of ammonia constitutes an important sourc€6f derived from norenergyuse of fuels

in the chemical industryCQ emissions from ammonia production in 2018 equalled to 585.60 KI@f
emissions decreased by 41 % compared to 1990 and decreased by 21 % compared to previous year.
Emissions in period 2002018 fluctuate sligtly 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®C emissions) was identified as a key category in tBi$ yNI &
submission.

4.3.1.1 Source category description
Industrial ammonia production is based on the catalytic reaction between nitrogen and hydrogen:
0 6000

Nitrogen is obtained by cryogenic rectification of air and hydrogen is prepared usirtipgtmaterials
containing bonded carbon (such as, e.g., Natural Gas, Residual Oil, Heating Oil, etc.). Carbon dioxide is
generated in the preparation of these starting materialls.the Czech Republic, hydrogen for ammonia
production is derived from redual 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 oxidation, in additi@artmon dioxide and
hydrogen. The final products of this tvabep process are hydrogen and carbon dioxide. The production
technology has practically not changed since 1990

4.3.1.2 Methodological issues

Emissions are calculated from the corresponding amount of amian produced, using the default
emission factor provided in IPCC 2006 Gl. 3.2768@tkt NHz (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 GINCV)/t NH(IPCC 2006). Tot@Q emissions from ammonia production where lowered

by CQ used in urea production and thiilse emissions were calculated using the following equation
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Urea production decreased to 1.1 kt in 20&till 2013, the ureaelated emissions were allocated under

the agriculture sectorSince 2014, urea ha®nbeen produced in the Czech Republic and emissions are
calculated without subtraction ofCQ consumed in urea production. potential uncertainty in the
emission factor for ammonia would not influence the total sunC€&f emissions, because a correspamgli
amount of oil is not considered in the energy sector. The relevant activity data and corresponding
emissions are given imab. 4-13. RelatedCQ emissions from ammonia production are reported in
Tablel.A(d) uner Other Oil, which is the feedstock used, as well (please see chapter 3.2.3. for details).

Tab. 4-13 Activity data andCQ emissions from ammonia production in 19902018

| Residual fuel oil used for [TJ] 14997 14534 14985 14012 15644 13812 14865 13623 14044 110963
NH; product

Ammonia produced [kt] 335.86 325.51 335.59 313.8 350.35 309.32 332.91 305.1 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 [ki] 108.48 131.94 108.48 93.09 90.89 109.22 100.42 67.44 14294 87.96
production

Residual fuel oil used for [TJ] 13690 11522 10052 13084 12987 11326 10802 10119 11453 11793
NH; product

Ammonia produced [kf] 306.59 258.04 225.12 293.03 290.84 253.65 241.91 226.62 256.49 264.10
CQfrom 2.B.1 [k 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 for [TJ] 11484 10278 10659 8212 9400 10118 9355 10146 7989
NHs product
Ammonia produced k] 257.19 230.18 238.72 18391 210.53 226.60 20951 227.24 178.92
CGfrom 2.B.1 [k  705.45 628.05 653.79 601.13 689.05 741.66 68572 743.75 585.60
CQ consumed in urea [k 136.34 12534 12754  0.81 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 (Bernauer and Markvart, 2015)
which, in addition to an expert opinion, also takes into account data given in the IPCC 20RP6GR006).

The uncertainty in the activity data remains unchanged at 5% and the uncertainty in the emission factor
(CQ EF) was also left at a value of 7%.

Time series consistency is ensured as the above mentioned methodology are employed identiasdly acr
the whole reporting period from the base year 1990 to 2018.

4.3.1.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

During verification, attention is focused on idéying gaps. Attention is also focused on checking sources
from inter-sector boundaries (Energy, Industry) that they are neither omitted nor counted 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 was held by fulfilling the QA/QC form presented in Annex 5.
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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

For future submissions, it danned that the country specific conditions will be investigated to rethise
emission factor used for emission estimates in category 2.B.1. Research will be conducted by cooperation
with experts from University of Chemistry and Technology in Prague.

Only one manufacturer is producing ammonia in the Czech Republic. Producer reports emissions related
to the Energy activities under EU ETS. Unfortunately, no data reported in EU ETS are related to emissions
originating from ammonia production. It is not pdss to obtain data related to ammonia production
emissions directly from producer due to confidentiality issues and thus data about production obtained
from CzSO are used for emission estimates.

4.3.2 Nitric Acid Production (CRF 2.B.2)

The production of nitriacid constitutes one of the most important sourcedNa®in the chemical industry.

N.O emissions from production of nitric acid in 2018 equalled to 0.38:K, emissions have decreased

by 89 % compared to 1990; the substantial decrease in recent yaatsden a consequence of the gradual
introduction of mitigation technology and improving its effectiveness. In 2018, 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 amiiinit acid is
produced using the classical method, higimperature catalytic oxidation of ammonia (Ostwald process)

and subsequent absorption of nitrogen oxides in water. Nitrous (dinitrogen) oxide is formed at ammonia
oxidation reactor as an unwantedisi product. Nitric acid production can be described usiiregollowing
stoichiometric equations:

a) Ammonia oxidation in the gas phase

100 wO © 100 @O0

b) NO oxidation in the gas phase

cO0 U P OO

c) NO absorption in water

o0 0 ™O0P ¢OO U 0O

The nitric acid is manufactured at three pressure levels (at atmospheric pressure, slightly elevated pressure
(approx. 0.4 MPa) and at elevated pressure (0078 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 sR@@4.
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All the nitric acid production processes in the Czech Republic are equipped with technologies for removal
of nitrogen oxides, N{) based on selective or neselective catalytic reduction. Neselective catalytic
reduction also makes a substantiaintébution to removal ofN;O. Since 2004, the technology to reduce

N.O emissions, based on catalytic decomposition of this oxide, has been gradually introduced at units
working at elevated pressure. It has been possible to substantially improve the edfeesis of this process

in recent years.

4.3.2.2 Methodological issues

Nitrous oxide emissions from 2.B\itric Acid Production are generated as afgmgduct in the catalytic
process of oxidation of ammonia. It follows from domestic studies (Markvart and Berrif83, 2000,

2003), describing conditions prior to 2004, that the 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 givfor mediumpressure processes. Two types of processes were carried
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 nitrogis MO (i.e. NO and

NQ). In this countrythe process of Selective Catalytic Reduction (SCR) is mostly used, which slightly
increases the amount &40, and also to a certain degree N&wlective Catalytic Reduction (NSCR), which
also removeqN.Oto aconsiderable degree.

Studies (Markvart and Bernauer, 2000, 2003) recommend the following emission factors for various types
of production technology and removal processes that are givarain 4-14. The emissiofactors for the

basic process (without DEN@chnology) are in accord with the principles given in IPPC 2006 GI. (IPCC
2006). The effect of thEO«removal technology on the emission factor igOwas evaluated on the basis

of the balance calculations @sented in studies (Markvart and Bernauer, 2000, 2003).

Tab. 4-14 Emission factors foN,O recommended by (Markvart and Bernauer, 2000) for 1992003

Emission factoriN,O
[kg N2O/t HNQ]

Collection of activity data for HN@roduction is difficult, because of the present legislation, which
complicates the releasing of statistical data on mf@ctured products where the number of producers is
smaller than (or equal to) three. Therefore, it was necessary to obtain them by questioning/interviewing
all three producers in the Czech Republic, see (Markvart and Bernauer, 2000, 2003, 2004).

During 2@3, conditions changed substantially as a result of the installation of new technobgeesting

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 changes in tlEgyhavere monitored in the study of
Markvart and Bernauer (Markvart and Bernauer, 2005). This study presents a slightly modified table of
N2O emission factors, while those for new technologies were obtained from a set of continuous emission
measurements lsting several months. Other values are based on several discrete measurements. A table
of these technologygpecific emission factors is given below.
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Tab. 4-15 Emission factors foN,O recommended by Markvarand Bernauer, for 2004 and thereafter

Emission factor$\,O [kg N;O/t HNQ] 9.05 4.9 1.09 7.8% ‘

8 EF withoutN,O mitigation.

In the last quarter of 2005, aew N,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.8@8kgNtO/t HNO;
(100%). Therefore, the mean value in 2005 for the 0.7 MPa technology was equal to REZtKGNO;
(100%) (Markvart and Bernauer, 2006).

In 2006- 2018, the mitigation unit described above was utilized in a more effective way. Theadedre
the emission factor for 0.7 MPa technology as a result of installation dfi@enitigation unit and gradual
improvement of the effectiveness is givenTiab. 4-16.

Two high temperatureN;O decomposition atalytic systems were used in the abewentioned high
pressure nitric acid technology (0.7 MPa) in 2009; these systems were more efficient in comparison with
the catalytic systems used in previous years. The first system consisting of Raschig ringsl gopvid
Heraeus was used in the Januadune 2009 period and the measured NeP was 3.10 kd\:O/'t HNG;
(100%); in the JuliNovember 2009 period, B¥;O was 3.30 kd\.O/t HNO; (100%). The second system
consisting of high temperaturl,O decomposition catlyst developed by YARA company, decreased EF
N>Oin the November December 2009 period to the value 0.95NgYt HNO; (100%) in a highressure
nitric plant. The catalytic activity dhe high temperature decomposition system has decreased slightly
due o both increasing selectivity ahe PtRh ammonia oxidation catalyst towardéO and slow
deactivation ofthe N.O decomposition catalyst. Thus, the mean value oNEBfor this high pressure
nitric acid technology in 2009 was assessed at a value okg 880/t HNO; (100%)Tab. 4-16).

The most efficient decomposition catalyst provided by YARA was used in this high pressure nitric acid
technology during whole year of 2010. It is expected that, if high tempegdt:O decomposition catalyst
(i.e. YARA catalyst) is employed, theN&Bwould be approximately close to 1.3 KgO/t HNG; (100%).

lwlQa OlFGlrteadz oKAOK 61 a | f&az2 dza SR NDgonversiomu = SE

and the catalystefficiency was practically constant during the last three years in the-frigbsure
(0.7MPa) nitric acid unit.

Tab. 4-16 Decrease in the emission factor for 0.7 MPa technology due to installation offth® mitigation unit

EF [kg\>.O/t HNO3
(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

EF [kg\Nz:O/t HNOs
(100%)]

Effectiveness of
mitigation [%]

a) EF withoutN,O mitigation.

78.82 67.82 65.13 77.15 82.71 89.35

The emission factors used in the Czech Republic are compared with the EFs presentedd@ th@0® Gl.
(IPCC 2006) in thEab. 4-17.
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Tab. 4-17 Comparison of emission factors fod.O from HNQ production

Plants with NSCR (all processes) Hdnn 5 M (IPCC 2006)
Plants with processed integrated or tailgd£ destruction HPpnNn B MIJE]

Atmospheric presssure plants (low pressure) po®nn b M

Medium pressure combustion plants T®NnnNn% B HA

High pressure plants hodnn b Nn

Czech Republic (Markvart and
Atmospheric pressure plants 9.05 Bernauer, 2009,
Medium pressure plants with SCR 4.90 2010)
Medium pressure plants with NSCR 1.09

High pressure plants SCR (#® decomposition) 7.80

High pressure plants SCR (Wi#O decomposition) 4.82¢1.29

Tab. 4-18 gives theN.O emissions from production of nitric acid, including the production values. Since
2013, activity data and emissions have been taken direatiy the EU ETS form and thus Tier 3 is the

methodology for emission estimates.

Tab. 4-18 Emission trends for HNgproduction andN,O emissions in 19902018

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
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 506.96 202 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

While the slightfluctuations in IEF to 2004 were caused by slow changes in the relative contributions of

the individual technologies with various technologically specific emission factors givah.id-14 and
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Tab. 4-15, 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 {&a® 4-16) to 2010.

A further 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 FINO

The Institute of Physical Chemistry of the Czech Academy of Science together withmiteesity of
Chemistry and Technology (Prague) are studying the high temperature decomposifg@ 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 developent of technologies used in nitric acid production is still ongoing and
possible improvements could be introduced in the future.

4.3.2.3 Uncertainties and time -series consistency

In 2014, the estimates of the uncertainty parameters were refined on the basgighdé study (Markvart

and Bernauer, 2013), which takes into account the data in IPCC 2006 GI. (IPCC 2006). The uncertainty in
the activity data following adjustment equalled to 4 % and the uncertainty in the average emission factor
(N2O EF) vas reduced to 196 in relation to the increasing number of direct measurements.

Time series consistency is ensured as inventory approaches concerned are employed identically across the
whole reporting period from the base year of 1990 to 2018.

4.3.2.4 Source-specific QA/QC and \erification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

In addition to verification ofhe input data, the interannual changes of the implied emission factors are
analysedThe EU ETS reports, whiare used for emission estimates are proved by independent verifiers.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.3.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emissions trend

The subcategory 2.B.2 Nitric acid production has corrections in years 2017 and 2018 due to QA/QC.

4.3.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvement is planned for the next sulzsion.

4.3.3 Adipic Acid Production (CRF 2.B.3)

Adipic Acid production is not occurring in the Czech Republic.

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 caprolactanthiea Czech Republic. Glyoxal and Glyoxylic Acid
are not produced in the Czech Republic. Information provided in this chapter is related to caprolactam
production.
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Caprolactam is prepared by traditional technology from cyclohexanone and hydroxylaminatsulph
which is prepared by the Rasching process. Cyclohexanone reacts with hydroxylamine sulphate yielding
cyclohexanonoxime, from which caprolactam is produced by the Beckmann rearrangement. Then
caprolactam is isolated from the reaction mixture by netsation 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 on a series of studies (Markvart and Bernauer¢Zi3) and
(Bemauer and Markvart, 2014 2016). The facility for caprolactam production provided data on the
consumption of ammonia (1177 kg Blkbur) and the production capacity (5.4 t caprolactam/hour).
Assuming thathe conversion of NEkto NoOis routinely 2%the emission factor 5.7 kiO/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 witthe emission factor for atmospheric burning of
ammonia anchot with highpressure burning of ammonia. Emission®gdin the amount 246 N.Olyear

were estimated by usinthe plant-specific emission factor and working hours per year (8000 hours/year).
Due to the lack of activity data, emissions were reportedsistently through the time series until 2014.

For 2014- 2016,the activity data have been obtained directly fraime producer. Activity data for 2017

and 2018 have not been obtained directly from manufacturer and thus activity data were used same as
for years 199Q; 2013.

4.3.4.3 Uncertainties and time -series consistency

In relation to the relatively insignificant greenhouse gas emissions from category 2.B.4, uncertainties
derived from the sources included in this category have no great impact on the overaltaingein the
determination of GHG emissions in the Czech Republic. Thus, it does not matter greatly that the
uncertainty in emissions from these source was determined by an expert estimate.

4.3.4.4 Category-specific QA/QC and verification
The input information ad calculations are archived by the sectoral expert and the coordinator of NIS.

In relation to the relatively unimportant greenhouse gas emissions from category 2.B.4, only QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

Data from the B 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 data for caprolactam. However, according
the EU ETS forms of this facility, it can be stated thateémissions from caprolactam production are not
greater than the estimated amount of 0.25K4O used for 1990 2013.

4.3.4.5 Category-specific recalculations, including changes made in response to the review
process and impact on emission trend

Owning to recommandation 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 subcategory
2.B.4.aCaprolactam. The value 43.20 kt comes from series of studies (Bernauer and Mar&sad)on
the data obtained from manufacturer. The values different from 43.20 kt (for example in year20063
were obtained directly from manufacturer.
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4.3.4.6 Category-specific planned improvements, including tracking of those identified in the
review process

No improvement is planned for the next submission. Emissions are estimated according a series of studies
(Markvart and Bernauer, 20042013) and (Bernauer and Markvart, 2012D016). Data from EU ETS forms
include only the aggregated amount of emissionkich 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 proceas #nsl stated in the
IPCC 2006 GlI. (IPCC 2006) that this process does not give rise to process greenhouse gas emissions that are
of significance.

4.3.7 Soda Ash Production (CRF 2.B.7)

A factory for soda ash production in the Czech Republic was founded irah@®&e first production of

soda ash started in 1907. The factory constituted a monopolist manufacturer of soda in the Czech Republic
and Czechoslovakia. Soda was producedhbytraditional Solvay process aritde product was usually
distributed to glass mnufacturers. 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 ethylgrene
dichloride, carbon black and styrerital emissions from category 2.B.8 Petrochemical and Carbon Black
Production equalled to 1068.94 KXQ eq., emissions have increased by 29 % compared to 1990 and by
229 % compared to year 2016. Decrease oissians 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 of
the petrochemical part of the production plant. The ethylene unit was reconstructed. The gifodu
capacity of the unit is now greater than that before the accident and thus emissions from ethylene
production increased rapidly compared to previous year. Category 2.B.8 was identified as a key source.

4.3.8.1 Source category description

Ethylene in the Czh Republic is produced by pyrolysis of petroleum fractions, composed of a very wide
range from fractions of GB84 (propane) to the higher boiling fractions. The ethylene unit contains several
pyrolysis furnaces that process raw gas (LPG, ethane and mppad liquids (HCVDbhydrocracked
vacuum distillate, naphtha, and in very limited quantities of diesel fuel). Basically, a thermatadytic

fission in the presence of steam is performed and its major products are ethylene, propylene, benzene and
Cdfraction.

1,2-dichloroethane known, also as ethylene dichloride, is produced in the Czech Republic at the same
integrated facility as vinyl chloride monomer (VCM), which is subsequently used for PVC production
(Bernauer and Markvart, 2016). idichloroethane is prepared by oxychlorination of ethylene and is then
used as source material for vinyl chloride monomer (VCM) production.
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In the Czech Republic, carbon black is produced in one faciliiyeburnace 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 dehydrogenation. The internal ethylbenzene dehydrogenation operates in a system of 2
reactors in the pesence of catalysers (F&-CrOs-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 dichlordstyrene.
RelatedCQ emissions from Petrochemical and Carbon Black 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 etliene

Reliable data for the production of ethylene are available from 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 emiss factors (IPCC 2006). In the period 1§2018,CQ emissions

varied between 184.41 (due to the accident) to 958.8% K and methane emissions varied between

0.29 and 1.51 k€H, detailed values for each year are availablelab. 4-19.

Tab. 4-19 Emission trends fronCQ and CH emissions from production of ethylene in 199018

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 503.86 958.85 151
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

CQ and CH, emissions from the production of ethylene dioride and vinyl chloride monomer
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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, which are practically the same as VCM
data. The IPCC 20@I. methodology provides a value of emissions of carbon dioxide 0t tvCM
produced and for methane 0.0226 Kird/t VMC produced as default emission factors (IPCC 2006). Carbon
dioxide emissions varied in the period 19¥D18 between 16.68 KEQ and 40.29 kCQ. Due to the low
emission factors' value, the values of methane emissions varied in the period; P24@ between 0.001

and 0.003 kCH, which is considered as insignificant valine2018, emissions of carbon dioxide equalled

to 31.32kt 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 since 2013; thus, the data
for other years were taken from thewdy (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 production and thus the activity data and emissions are repastedrdidential 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 GlI. equals to 0.08Hk carbon black produced and 2.6ZQ/t carbon

black produced RCC 2006)n 2018, emissions of carbon dioxide equalled to 8kBand methane
emissions equalled to 0.0020 kt.

CQ and CH emissions from the production of styrene
Because of the growing consumption of polystyrene, the production of styrene has gyathcaiased

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 kt styrene p.a.

1999 80 kt styrene p.a.

2000- 2003 110kt 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 SadayrisSa 2y GUKS FY2dzyd 2F aG&8NByS LINPRdAzOS|
FYR b2@t 12 HnA M~ otdkendfrénStheIPCE 2086/GE gjualks ko O.0@Hkt styrene (IPCC

2006). The emission factor f@Q emissions is 0.27 KEQ/kt styrene (Bernauer and Markvart, 2015) (IPCC

2006). Since 2011, activity data are based on data from EU ETS. In the €xediltFonly one facility is

involved in production of styrene, thus the activity data and emissions are reported as confidential C (NK)

in CRF reporter. Data are available for review experts in calculation sheets upon a request. In 2018,
emissions of cdron dioxide equalled to 41.18 kt amadethane emissions equalled to 0.61 k.

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%or the CQ and CH emission factors. Overall uncertainty data are given in
Chapter 1.6.

Time series consistency is ensured as inventory approaches concerned are employed identically across the
whole reporting period for each subcategory.

4.3.8.4 Source-specific QA/QC and verification

The input information and calculations are archived by the sectoral expert and the coordinator of NIS.
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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 were performed in this sector.

4.3.8.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are plared.

4.3.9 Fluorochemical Production (2.B.9)

Fluorinates are not produced in the Czech Republic.

4.3.10 Other (2.B.10)

CQ emissions from category 2.B.10, which includes other-@o@rgy use in chemical industry and ron
selective catalytic reduction equalled to 207 K0CQ in 2018.

4.3.10.1 Source category description

Subcategory 2.B.10 Other is divided into two subcategories. The firstatagory 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 Nbtoduction, which is based on other feedstock than NG, see
section 4.3.1). Emissions from NSCR are not very sighifaaout 15 kt ofCQ). Emissions from steam
reforming of NG are somewhat more significant (about 200 Z@}).

4.3.10.2 Methodological issues

Thanks to intensive consultation with experts at CzSO and the University of Chemistry and Technology in
Prague (VSCHTY) is now possible to reliably specify emissions from-apargy 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 obtaireed #U ETS forms. Currently, two
installation units with NSCR are operating in the Czech Republic. Emissiipsu calculated by simple

Tier 1 methodology, where the production data are multiplied by the emission factor. The emission factor
is based oma series of studies (Markvart and Bernauer, 2Q@2013) and (Bernauer and Markvart, 2014
2016). Reduction of oxygen, which is the main sourc€@femissions in the NSCR process, can be
described by the following reaction

00 ¢cO0 00 ¢OOV
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 hydroge used for Nklproduction) are calculated using the following equation

06 Qi | QEHEID O £ ROV GO WEG 'O Qa Qi i €086 &YH 'Y
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The net calorific value of natural gas consumed for-anargy usen the chemical industry is obtained
from the Energy QuestionnaireNatural Gagrovided by AIE Eurostat¢ UNECE. EF for natural gas is
calculated on the basis of the NET4GAS Ltd. correlation (see Annex A5.1).

Tab. 4-20gives an overview of theQ emissions from category 2.B.10 Other. Reld@&giemissions from
2.B.10 are reported in Tablel.A(d) under Natural Gas as well (please see chapter 3.2.3. for details).

Tab. 4-20 Emission trends for category 2.B.10 Other in 200818

CQ emissions
kt]

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
(k]

CQ emissions
(k]

204.76 208.02 220.49 190.15 191.76

14.77 15.04 13.09 16.37 15.64

4.3.10.3 Uncertainties and time consistency

The uncertainty of the activity data and emission factors used for computations of emissions from category
2.B.10 correspond to the uncertainty estimates from the Energy sector, category 1.A.2 Manufacturing
industries and constrction. The uncertainties are for this category in line with 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 empatiedlig across
the whole reporting period from 2008 to 2018.

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 tli@A/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

The subcategory 2.B.10 Other has corrections in years 2017 and 2018 due to QA/QC.

4.3.10.6 Source-specific planned improvements, including tracking of those identified in the
review process

In further submissions it is planned to investigate the possibility of disaggregating data fenaayy and
energy use of NG for the 1990007 periodCQemissions from NG ie chemical industry were reported
for this period under 1.A.2.c.

Part 1: Annual inventory submission 186



- NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA 9902018
4.4 Metal Industry (CRF 2.C)

This category includes mair@GQ emissions from 2.Clton and Steel Productio®9.8% ofCQ emissions
arise from 2.C.1CQ emissions from iron and steel aigentified as a key category (by both level and trend
assessments). A small amountGHi is also emitted.

Ferroalloys were manufactured in limited amounts in a small production unit in the Czech Republic; this
process could constitute an unsubstantialusce of CQ 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 sendary lead and one producer of zinc.

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 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 metallurgical facilities located in the cities of Ostrava
YR ¢nAy SO ASifesiah R&iorg i2 thé rdskidstgrn part of the Czech Republic. Bdibase
metallurgical works employ blast furnacasd also lines for the production of steel, coking furnaces and
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 btastcis (located

in the area of the Ostrava metallurgical works).

2.C.1. was identified as key category in this submission by level and trend assessment, both by Approach
1 KC analysis and also approach 2 KC analysis.

4.4.1.2 Methodological issues

The CQ emissons from iron
and steel production were
calculated using the nationa
approach which can be
considered as Tier 2
However, Tier 2 emissior]
estimations based in IPC(
2006 Gl. (IPCC 2006) inclug
recommendations to also
include emissions arising
from combusion of Blast
Furnace and Oxygen Sted
Furnace Gas in other thar

metallurgical complexes (for
instance in Energy categor 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017
1A1 a) However it iS- O Metallurgical Coke @ Limestone and Dolomite Use

expected in the Czech
Republic that all Blast Furnace  Fig.4-6 Trend of CO2 emissions in 2.C.1, 1¢@018[kt CO2]
and Oxygen Steel Furnace

CO, eq. [ki]
2000 4000 6000 8000

0
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Gases are combusted directlytime 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 computation. An important aspect of the computation is the amount of caibdhe 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 2014, 2015 and was also used as reducing agent in the blast furnace, as well as Coal
Tar in years 200l 2013. Thus, the approach used is considered to be as close to Tier 2 based on IPCC
2006 GlI. (IPCC 2006) as possible. Details of the amount of reducing agents are Gaer@1. In the

carbon balance th amount of carbon in coke, bituminous coal (in 2Q12016) and coal tar (in 2007

2013) 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 firecess is following equation

0 0 ) o} ) ) 0

Coke Oven Gas is not in the official CzSO data reported in transformationg@ecss it is used only for
warming up, so the emissions are reported under 1.A.2.a. Blast Furnace Gas is used for warming the air
for the blast furnace.

99% of produced pig iron is used immediately in the facility for steel production. Iron ore chalgado
furnaces is ensured from three quarters by sintering of sinter fines in our own Sinter Plant and the
remaining portion of iron ore charge is formed by pellets, lump ores and also secondary materials. Blast
furnace coke is supplied from the neighbay Coke Oven Plant, part of blast furnace coke and liquid fuel

is purchased from external sources. Produced hot metal and sinter is used for internal consumption only.
Steel is here homogenised, additionally alloyed to the exact chemical compositioredhaatthe
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
casters into billets, slabs or smsalébs. Finishing lines represents two sectioling mills and a wireod

mill, which provide a wide assortment of profiles and wire dodhe total production of the iron and steel

in the Czech Republic, the electric furnaces covers less than 5%tHeraatal amount ofCQ emissions

about 6% is recycled in the process.

The calculation in IPCC 2006 GI. (IPCC 2006) also inclR@esissions from limestone and dolomite used

in iron and steel metallurgy. Since the 2015 submission, these emissionsdwvedported under 2.C.1.

Data reported under EU ETS were used for these emissions, i.e. Tiherdata 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 avidable in the stastics, the extrapolation method was applied for the time series 2000

base on the data available for 202018.

The computational approach as well as the parameters used were consulted in general with a
representative ofThe Steel Faeration, Inc. Relate@Q emissions from 2.C.1 are reported in Tablel.A(d)
under Coke Oven Coke (192018), Other bituminous coal (2032018) and Coal Tar as well (20813

2018 as well(please see chapter 3.2.3. for details).

Tab. 4-21 The activity dataand CQ emissions in 199 2018

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
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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

The amounts of blast furnace coke consumed and corresponding emissions are Jiabn4f21.

Estimation ofCH from metal production is based on the IPCC 2006 GI. Tier 1 methodology. Default
emission factors 0.1 @H per tonne of coke produced and 0.07 ®#4 per tonne of sinter produced were
used. In this case, the relevant activity data espond to the amount of coke produced from the Energy
Balances of the CR are given in CRF Tables and official statics data of sinter produced.

Emission estimates of precursors for the relevant subcategories have been transferred from NFR to CRF,
as desched 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 production have been revisguevious submissions
(CHMI, 2012b). The new estimate of EBYJ is now 10%, which is in accordance with the 2006 GlI. (IPCC
2006) and is slightly higher than the former value (5%). The estimate for AD (7%) remained unchanged,
because this value is in gp@agreement with the recommendation in the Regulation of Commission (EU)
No. 601/2012 (EU, 2012). Further improvement of uncertainty estimates is planned for the next
submission.

Consistency of the time series is ensured as the inventory approaches ted@e employed identically
across the whole reporting period from tlase year of 1990 to 281

4.4.1.4 Source-specific QA/QC and verification

The sectospecific QA/QC plan follows from the overall plan described in Chapter 1. The greatest attention
was focusd on identifying gaps and imperfections using the new reporting software (CRF Reporter),
specifically by observing trends in figures and by checking IEFs. Attention was also focused on checking
sources from intessector boundaries (Energy, Industry) thaey are neither omitted nor counted twice.

CQ emissions from coke used in blast furnaces are not considered in Energy sector (see Chapter 3.2).

Activity data available in the official CzSO materials in relation to QA/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 coordinatdlational Inventory System.
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The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.4.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

The emission and oxidatiomdtor for other bituminous coal were updated following the change in the
data. The change was carried out for years 202817; the impact of recalculation is minus 0.4% or 22 kt
(in 2014) and 23 kt (in 2018). Thus this change is for the Czech Repdblichenthreshold of significance,
but brings more accurate emission data in the inventory.

4.4.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

In future submissions is planned to investigate data relevantpfatential implementation of Tier 3
methodology in this category. Specific stepere already taken in recent yeatowever the issue need
further detailed activity data, which will be discussed with relevant representatives.

4.4.2 Ferroalloys Production (CRF 2.C.2)

4.4.2.1 Source category description

Ferroalloys Production is production of concentrated alloys of iron and or more metals such as silicon,
manganese, chromium, molybdenum, vanadium and tungsten. In the Czech Republic is only one producer
of ferrovanadiumTherefore, activity data are reported as confidential.

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 feyroblbwever, IPCC 2008. G
provides emission factors based on specific share of Si in the ferroalloy. Chemical composition of the
ferrovanadium produced in the Czeclegriblic is known. Using the simple proportion rule, emission
factors were calculated faZQ, as well as fo€H. This can be considered as conservative approach.

The emissions are under the threshold of significance and can be considered negligible.

Tab. 4-22 Evaluation of emission factors usddr 2.C.2 emission estimates

Vanadium ~ 7585% | FeSi45% Si 2.5 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
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4.4.2.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the amtgrof emission factors
were considered default, i.e. provided in table 4.9 in IPCC 20@8”GC 2006) as 25%. The uncertainty of
activity data is estimated on the level of 5%.

4.4.2.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follvs 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 representative of The Steel Federation, Inc.

4.4.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculation was performed in this category in current submission.

4.4.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since theemissions 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 productiovas stoppedRecently, here is

only secondary production of aluminium in the Czech Republic. From this reason no greenhouse gases are
reported in this category. There is recycling of aluminium. In order to avoid usingasfels is used cover

salts metha. The recommendation from FCCC/ARR/2016/CZE, 1.13 is not in line with IPCC @006 G
further not comparable to the reporting of other Annex | Parties. The recommendation is requesting to
report CQ and PFC emissions from secondary aluminium produatitime correct category (2.C.7 Other).

There is no guidance for this kind of processes for 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 mationed.

4.4.4 Lead Production (2.C.5)

4.4.4.1 Source category description

In the Czech Republic there is no primary production of lead, however secondary production and recycling
is happening. There is one installation specialised for this production.

4.4.4.2 Methodological issues

Research was performed on potential Lead producers in the Czech Republic. The data were obtained
straight from the operator; the data has to be displayed as confidentialCThiemissions were estimated

at the level of Tier 1 methodology based tve IPCC 20061GIPCC 2006) using the defaGi® emission

factor 0.2 tCQ/t of lead. CQ emissions ir2018 equalled10.03kt.

The emissions are under the threshold of significance.
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4.4.4.3 Uncertainties and time consistency

Since default emission factors warsed for emission computations, the uncertainties were based in IPCC
2006 GI. recommendation, i.e. 10% for activity data and 50% for emission factor.

4.4.4.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan dibsd in Chapter 1. General QC
procedures were applied in this sector. The activity data and composition of ferroalloys were discussed
with representative of The Steel Federation, Inc.

4.4.4.5 Source-specific recalculations, including changes made in response to th e 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,improvement is planned.

4.4.5 Zinc Production (2.C.6)

4.4.5.1 Source category description

There is no primary production of Zinc in the Czech Republic, however secondary production is occurring.
The reported emission are all from secondary production, there is oneupeyf zinc, which is operating

since 1998. Updated activity data from other producer, which was operating during12909 were
obtained in this submission. No GHG emissions are arising from the secondary zinc production.

4.4.5.2 Methodological issues

The regarch of potential Zinc producers in the Czech Republic was performed. Detailed data were
obtained straight from the operator, the data has to be displayed as confidentialCGhemissions were
estimated on the level Tier 1 methodology based on IPCC @0Q&CC 2006) using defa@li© emission

factor 1.72 tCQ/t of zinc.CQ emissions irR018 equalled 0.7t, which presents negligible share in the
whole inventory.

4.4.5.3 Uncertainties and time consistency

Since default emission factors were used for ernissiomputations, the uncertainties were based in IPCC
2006 GIl. recommendation, i.e. 10% for activity data and 50% for emission factor.

4.4.5.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan described in Chdptegbeneral QC
procedures were applied in this sector.
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4.4.5.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Recalculation due to new obtained activity data was performed for 199999. The ransparency of
reporting was increased due to this recalculation. The updated emissions are by 0.5% higher in comparison
to the reporting of last 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)

83%

This subcategory includes the emissions from the fi

use of fossil fuels as products, where their primary u
is other than combutgon for energy production or use o
as a reducing agent in industrial processes.

6%

Products reported in this subcategory includ
Lubricants, Paraffins, Asphalts and Solven
Emissions from other (secondary) use or disposal
these products are included irhé relevant sectors
(e.g. Energy, Waste).

O 2D.1 Lubricant use
B 2D.2 Paraffin wax use Production
B 2D.3 Other

Fig. 46 shows the share of indidual subcategories in Fl047 The sh ¢ individual subcatedias f

H H 19.4- € share ot Individual subcateges 1ot
2.D..83/o of 2.DCQ emissions are produced from CO2 emissions in 2.D in 20k CO2]
Lubricant Use, followed by Urea used as catalysts
(11% and the use of Paraffin Wax49.

4.5.1 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 are provided by CzSOhandfficial Energy balance of the Czech Republic. Thenergy
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 the IPCC 2006v@&s usel for CQ 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 281were equal to 12kt CQ. RelatedCQ emissions from D.1 are

reported in Tablel.A(d) under Lubricants as well (please see chapter 3.2.3. for details).
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4.5.1.3 Uncertainties and time consistency

Since the activity data used are from official statics, the suggested 5% uncertainty (IPCC 2006) was applied
for this categry. 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 subcategory. Special attention d/&s @asssectoral
issues (Energy x IPPU), so no emissions are omitted, nor counted twice.

4.5.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculation performed in this submission

4.5.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned in this subcategory.

4.5.2 Paraffin Wax Use (2.D.2)

4.5.2,1 Source category description

This category includes use of products separatechffossil 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 point of solidification and amount of oil contained.

4.5.2.2 Methodological issues

Activity data reported in official Energy balance of CzSO asemermgy use are used for emission
estimation in this category. Tier 1 methodology from IPCC 208G C 2006yas used foCQ emission
estimation. Default emission fact®0 kg C/GJ was used, Oxidised During Use (ODU) factor was used
default equal to 0.2CQ emissions in 20@.from this category were equal to.@kt CQ.

4.5.2.3 Uncertainties and time consistency

Since the activity data used are from official statics, the suggégtedncertainty (IPCC 2006) was applied
for this category. Since default ODU factor was used, suggested 50% uncertainty from IPCC(ERIOE Gl.
2006)was applied for emission factor uncertainty.

4.5.2.4 Source-specific QA/QC and verification

Standard QA/QC proderes were applied for this subcategory. Special attention was paid to-sexssral
issues (Energy x IPPU), so no emissions are omitted, nor counted twice.

4.5.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculation performed in this submission.
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4.5.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned in this subcategory.

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. GPCC 2006) are not considered to be a source of di@¢missions.

Road Paving With Asphalt

This categorynicludes particularly emissions of ozone precursors in 192005 time- series. Based on

the IPCC 2006 GI. (IPCC 2006) only NMVOC emission should be reported. Data in reporting for the
UNECE/CLRTAP inventory in NFR are used. Emissions from Road PeAsmhait are not considered to

be a source o€Q emissions (IPCC 2006).

Urea used as catalyst

IPCC 2006 GIPCC 2006ncorporate this category as source@® emissions. However, based on
methodology temissions from this process should be includdghergy sector, 1.A.3. Since the
emissions does not arise from fuel combustion, the emissions are covered under IPPU sector.

4.5.3.2 Methodological issues

Solvent Use

The IPCGGI. (IPCC 2006) uses the CORINAIR methodology (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) structure to the
IPCC classification.

Inventory of NMVOC is elataied 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:
i statistical information on producers and imports from the Czech Statishiffece,
REZZO data,
annual reports of the Association of Coatings Producers and Association of Industrial Distilleries,

information from the Customs Administration,

= = =4 =

regular monitoring of economic 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,

9 regular monitoring of investment activities is performed in the CR for technical branches
affecting theconsumption of solvents and for overall developmental technical trends of all
branches of industry,
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1 monitoring of implementation of BAT in the individual technical branches,

9 technical analysis of consumption 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 official Energy balance. Form the whole amount
of nonrenergy use of er oil products were extracted the Oil needed forMirbduction. Sum of the rest

of Other Oil and nownergy use of White spirit was considered as the best available data for Solvent Use.
This approach was approved with relevant experts from CzSO.

RoadPaving 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 catalyst is available, 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 activity data. This
approach was used for the emission estimates for 1§98018 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 GIPCC 2006yas applied to estimat€Q 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 conservative
approach the emissions are under the threshold of sigaifce.

CQ emissions ir2018from this category were equal t65 kt CQ.

4.5.3.3 Uncertainties and time consistency
Solvent Use

Uncertainty of NMVOC emissions is considered to be quite large, based on IPCC 2006 GI. (IPCC 2006) it is
considered as 50%. The umi@nty 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 reporting period from the base year 199(@il8.

Road Paving WithAsphalt

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% fo
emission factor uncertainty. However even though the emission are reported under 2.D.3, the range was
applied based on IPCC 2006 GI. Vol. 2 Energy (IPCC 2006), where methodology for emission estimation
from urea used as catalyst is provided.
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4.5.3.4 Source-spedfic QA/QC and verification

Solvent Use

The emission data in this section were taken from the UNECE/CLRTAP inventories in NFR. Annual reports
are available on the method of calculation for the individual years since 1998. Following transfer of the
emissiondata 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 weapplied for this subcategory. Activity data estimate was discussed with
the expert for transport.

4.5.3.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Solvent Use

No recalculations performeih this submission.
Road Paving With Asphalt

No recalculations performed in this submission.
Urea used as catalyst

Due to updated activity data and due to use of COPERT 5 model in 1.A.3 the activity data was consequently
updated also for the category2.3 Otherg Urea Used as catalyst.

4.5.3.6 Source-specific planned improvements, including tracking of those identified in the
review process

Solvent Use

No improvements are planned in this category.
Road Paving With Asphalt

No improvements are planned in thiategory.
Urea used as catalyst

Further investigation of activity data is planned for the future submissions.
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4.6 Electronics Industry (CRF 2.E)

Of the categories of sources classified under the Electronics Industry (2.E), only the Integrated Circuit or
Semionductor (2.E.1) category is
relevant for the Czech Republic.

This category includes the gases
HFG23, Ck GF, Sk and NF.
According to information obtained

from manufactures,Sk or other
fluorine compounds are not used in
category 2.E.3 Photovoltaics

25 35

Emissions [kt €O, eq ]
15

e - The emission trend for the category

=R i g R R 2.E Electronics Industry, which also

represent the emission trend of
Fig.4-8 Trend of emissions from 2.E Electronics Industry [ktEQ] subcategory 2.E.1 is depictecFiig.

4-8 from year 1997, when the use of f&/egan to 2018. Emissions IBfjases equalled t6.64 ktCQ eq.

in 2018.Total emissions of-gases from 2.E decreased in 2018040 ktCQ eq. compared to previous

year.Tab.4-23lists the exact amount d€Q eq. emissions from catego&/E.

1997
1998
1999

Tab.4-23 Emissions from category 2.E. Electronics Industry in time period 199318

8.51 11.17 21.03 20.32 6.64

22.03

19.68

| Emissions [kCQ eq.] 2894 3550 41.95 6.69 4.12 3.93 4.20 5.30 6.39 7.13 6.64|

Tab. 4-24 gives an overview of the emissitactors and methodology used for computations of emissions
in category 2.E. Electronics Industry in 2018.

Tab. 4-24 Type ofCQ emissions factors used for computations of 2018 emissions in category 2.Er@iécs Industry

2.E.1 Integrated Circuit or Semiconductc HFG23, Ck, GFs, Sk, NR Default (IPCC 2006) Tier 2a

4.6.1 Integrated Circuit or Semiconductor (CRF 2.E.1)

4.6.1.1 Source category description

This category ifaodes the gases &, Ch, Sk, CHE (HFG23) and Nk used by semiconductor
manufacturers. These gases are usedhm plasma chemical thin layer etching process. The process is
based orthe reaction between atomic fluorine antthe material of the layer. fomic fluorine is derived
from the fluorinated gases mentioned above in the presence of capéwityced plasma.

GasesSEk and Nk are currently used for semiconductor manufacturing in the Czech Republic.
Consumption ofNF; has increased since 2010, whitne first use oNRfor semiconductor manufacturing
was recorded. According to the main manufactutée fluctuating trend in emissions is linked withe
fluctuating consumption of gases for semiconductor manufacturing. The consumption of gabes in
current year depends othe planned capacity of production, type of manufactured products and types of
etching processes.
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4.6.2 Methodological issues

Because of the lack of detailed information, the data about gasies Ck, Sk, CHE(HFG23) andNF; are
reported for category 2.E.1 Integrated Circuit or Semiconductor. Activity data about consumptien of F

gases are available since 1997.

Emissions from this category are calculated using Tier 2a methodology described in IPCC 2006 Gl., Equation
6.2 without usindractions aand d, which are considered by expert judgement to be negligible and further

using Equation 6.3 for estimation ofdpyoduct emissions of GEPCC 2006). Byroduct emissions of GF

are reported together with regular @Emissions.

The mantacturers of electrical equipment maintain very eft@ndly policies iGvolving treatment,

training of staff, certificate etc.)Operational leakages are not measured (legislation does not force

operators to do so) but can be estimated based on stock ghaAfter 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 amourefs not required to be reported from the

operator into national database "Integrated system of reporting obligationsy (i S I NB @I y &

2Kt O2 3 ONQIPOR)2 BAYy Yy 2aiN

The emission factors employed are summarize@ab. 4-25. The default emission factors ftite gases
HFG23, Ck, GRs, Sk andNRwere chosen from IRC2006 GlYolume 3,Table 6.3IPCC 2006)

Tab. 4-25 Emissions factors used for computations of 2018 emissions from 2.E.1 Integrated Circuit or Semiconductor

HFG23 (CHE) 0.4 0.07 NA NA
Ch 0.9 NA NA NA
GFs 0.6 0.2 NA NA
Sk 0.2 NA NA NA
NR 0.2 0.09 NA NA

4.6.3 Uncertainties and time -series consistency

~

aeadi

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 useCH began to 2018

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 Custom Officef the Czech Republic, ISPOP and Ministry of the Environment.

The quality control was held by fulfilling the QA/QC form presentegthimex 5.
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4.6.5 Source -specific recalculations, including changes made in response to the review
process and impact on emission trend

For 2020 submission, due to updated activity data provided directly by the main Czech manufacturer of
semiconductors, emissions were recalculated for 2017.

The impact of the recalculation on the total emissions from 2.E is shoWwakind-26.

Tab. 4-26 Impact of the recalculation in category 2.E

Emissions Unit 2017
Submission 201¢ [kt CQeq.] 6.72
Submission 202( [kt CQeq.] 7.13
Difference [%0] 6.12

Research o8k and other fluorine compound emissions related to the production process of photovoltaics
was conducted. According to information obtained from manufactur®k, or any other fluorine
compounds are not used in production of photovoltaicthia Czech Republic.

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 methodology as negligible, it is planned

to explore this technologfurther 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 categondescribes emissions ofdases 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 of using f§ases in the Czech Republic is 1995.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.

The emission trend for category 2.F is depicte&im4-9. The major share &#9% in the range of actual
emissions for year 2018 corresponds to category 2.F.1. Actual emissions from other categories under 2.F
are insignificant compared to category 2.F.1. Actual emissiongiasés increased from 13.82@0 eq.

in 1995 t03736.7%t CQ eq. in 2018. This significant leap forward by orders of magnitude has been driven
mainly by substantial increase in the use of HFCs in refrigeration.

Part 1: Annual inventory submission 200



NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA990-2018

Detailed information about
actual emisgins is given imab.
4-27 and in the CRF Tables. Th
higher level of emissions during
the last years could be explaineg
by growth of large users, such a
automotive industry and
manufacturing of stationary air
conditioning. The vast majority
of Fgases remain from
production of refrigerators and
air conditioners.

Tab. 4-27 Actual emissions of HFCs ang

Emissions [kt CO, eq.]
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Fig. 4-9 Trend of emissions from 2.F Productsés as Substitutes for Oza
Depleting Substances and share of specific subcategories [kteQQ]

1995 13.82 13.81 0.01
1996 71.53 70.85 0.68
1997 174.45 173.86 0.59
1998 242.98 242.46 0.52
1999 300.15 299.27 0.88
2000 420.20 418.11 2.10
2001 570.22 566.86 3.36
2002 702.82 699.32 3.50
2003 851.02 844.30 6.71
2004 961.17 952.50 8.67
2005 1083.26 1073.89 9.37
2006 1360.14 1350.29 9.85
2007 1774.22 1763.77 10.44
2008 2064.28 2052.56 11.72
2009 2132.35 2121.74 10.61
2010 2429.17 2421.35 7.81
2011 2688.43 2682.64 5.80
2012 2797.41 2792.65 4.76
2013 2921.49 2917.69 3.81
2014 3074.78 3072.22 2.56
2015 3291.42 3289.90 1.52
2016 3441.65 3440.63 1.02
2017 3638.72 3637.88 0.84
2018 3736.79 3736.07 0.73

Tab. 4-28gives an overview of the emission factors and methodology used for computations of emissions
in category 2.F Product Uses as Substitutes for Ozone Depleting Substances in 2018.

Tab. 4-28 Type of emissions fdors used for computations of 208 emissions in category 2.F

2.F.1 Refrigeration and Air Conditioning HFCs, PFCs CS and Default (IPCC 200! Tier 2a
2.F.2 Foam Blowing Agents HFCs Default (IPCC 2006) Tierla
2.F.3 Fire protection HFCs, PFCs Default (IPCC 2006) Tier 1a
2.F.4 Aerosols NO Default (IPCC 2006) Tier 1a
2.F.5 Solvents HFCs Default (IPCC 2006) Tier 1a
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Emissions of -ases (HFCs, PFSE, NF) in the Czech Republic are at relatively low lelgd to the
absence of large industrial sources. Furthermore all of Hgades in the Czech Republic are imported;
therefore there are no fugitive emissions from manufacturing. Additionally, there is no production of other
fluorinated gases (CFCs, HCEs) that could lead to bproduct Fgas emissions and there is no primary
aluminium and magnesium industry in the Czech Republic.

Currently, the nationaldgas inventory is based on the method of actual emissions, according to the IPCC
2006 GI. (IPCC @6). Data 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 (Questionnaire on production, import, export, feedstockamskedestruction
of the substances listed in Annexes | or |l of thga§ regulation),

1 The Customs Administration of the Czech Republic.

1
1

Collecting of data and preparation of input data for emission estimates is described in more detail in
chapter 4.7.12. 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 2018 no significant changes occurred in the collection and treatment policies of discantgeratibn
appliances.

Only two companies in Czech Republic are dealing with regeneration of HFC coolants (only one of them
reported data for 2018 in the ISPOP database). Companies used privately constructed distilling machinery
to process app. bof HFE1L34a contaminated with mineral oil fractions. The HFC was collected and stored
during previous years. Emissions from this process are not included in the inventory.

The discarded refrigeration appliances contained old refrigerant's medi&€l2 and HCFg2, old
insulating materials CFEL1 but also HFCs. According to ISPOP database-gasl fiégister in the Czech
Republic 8.81 t of HFT4a, 13.81 t of HF82, 16.75 t of HREC25, 2.71 t of HRTC43a were disposed in
2018. Appliances containing HFCs aiié lsting disposed in lower amounts, considering their36 year
life cycle (IPCC 2006 Gl., Volume 3, Chapter 7, Table 7.9.) which depends on the type of device.

A mixture of retrieved cooling media is being incinerated in specialized facilities. tasagthe retrieved
mixture of ODS is exported as a raw material for a different industrial processes thamditioning or
refrigeration.
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4.7.1 Refrigeration and Air Conditioning (CRF 2.F.1)

4.7.1.1 Source category description

This category describes emissions Fefases from the following subcategories: 2.F.1.a Commercial

Refrigeration, 2.F.1.b Domestic Refrigeration, 2.F.1.c Industrial Refrigeration, 2.F.1.d Transport
Refrigeration, 2.F.1.e Mobile Ai
Conditioning and 2.F.11
Stationary Air Conditioning.

The mapr share40% in the range
of actual emissions for year 201
belongs to the subcategory
2.F.1.a, shar@4%belongs to the
subcategory 2.F.1.e, shar20%

Emissions [kt CO, eq ]
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to the 2.F.1.b. Trend of emission O 2Fta @ 2F1b @ 2F1c O 2F1d @ 2Fie @ 2F.1f

from2.F.1is dEpICte_d dﬁ_g_'4'10' Fig. 4-10 Trend of emissions from 2.F.1 Refrigeration and Air conditioning
Category2.F.1 was identified as ashare of specific subcategoridkt CQeq.]
key category in this submission.

A large number of blends are being used in refiagjen and air conditioning systems. Many blends contain
HFCs and/or a limited amount of PFCs in various proportions. The main type of blend used in the Czech
Republic for stationary air conditioning/refrigeration i4 FOA, a mixture of HF& and HFQ25in a ratio

of 50:50. Blends-R07C and 07A are used in smaller amounts4&7/C is a mixture of HR2, HF€125

and HF€l34a in a ratio of 23:25:52.-407C is usednainly in stationary air conditionindg-507A is a
mixture of HFEL25 and HRQ43a in a rdo of 50:50.In 2018, there was significant decrease in use of
blend R-404A , which contains HAR5, HF€43a and HRC34a gases in a ratio of 44:52:4. This is
consequence of fact, that manufacturers are preparing for limitation of this blend accordirigJt
legislative.

An overview of reported gases under specific subcategory is presenie@abim-29. PFCs have not been
used in the Czech Republic for many years, but emissions from previous use of PFQsrstill occ

Tab. 4-29 An overview of the Fgases reported under subcategory 2.F.1

2.F.1.a Commercial Refrigeration HFG125, HF143a, HF23, HFE134a, HF227ea, HF32, HFE1523a,
GsFus, GFs, GFs
HFC134a

2.F.1.b Domestic Refrigeration

2.F.1.c Industrial Refrigeration

HFG32, HFEL25, HFEA34a, HFA43a

2.F.1.d Transport Refrigeration

HFG32, HFE125, HFE@.34a, HFa43a

2.F.1.e Mobile Air Conditioning

HFG134a

2.F.1.f Statioary Air Conditioning

HFG32, HFEL25, HFEA34a, HFA43a

4.7.1.2 Methodological issues

Emissions from all subcategories under 2.F.1, except subcategory 2.F.1.e, are calcutheeBHnenix
calculation model. Tier 2a methodology was used for emission estimataibthe subcategories under
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2.F.1;the emission factors used fdhe estimation are inthe default ranges proposed by IPCC 2006 Gl.
(IPCC 2006)

2.F.1l.a,2.F.1b,2.F1lc,2.F.1d, 2.F.1f

Emissions from categories 2.F.1.a, 2.F.1.b, 2.F.1.c, 2.F.E.1,f Zare calculated by calculation model
Phoenix, which was introduced for the first time for submission 202015 (Ondrusova, Krtkova 2018).

The calculation model can be divided to four main pangut, divider, emission estimates and outplaor

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 intcagications, where division into the sub
applications is based on expert judgementeT@mission 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 lifetime. The output provides information about total emissions uneesutik
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 destrucie obtained from
following sources:

ISPOP ("Integrated system of reporting obligations"),

The Fgas register (Questionnaire on production, import, export, feedstock use and destruction
of the substances listed in Annexes | or Il of tha& regulatio

1 The Customs Administration of the Czech Republic.

)l
)l

ISPOP provides data about import, export, regeneration, destruction and first placing on the market of F
gases considering the EU market. The threshold for submitting data to ISPOP by importersrexquott
users is 0.1 metric tonne ofdgases. The-§as register provides data about the imported, exported and
disposed amounts of -gases and also contains information about the average specific charge of
equipment, amount of imported, exported or dispasequipment and information about specific use of
the equipment. Information in the-gas register is related to the trade between EU countries and&idn
countries and the threshold for submitting data to they&s register is more than 1 metric tonne Fef
gases. The threshold refers to the sum gfdses, not each imported/exported gas separately. Customs
data provides information about trading between the Czech Republic and the world market. These data
provide information about imported/exported produgtand containers of fluorinated greenhouse gases;
information is classified according to the combined nomenclature, which is regularly updated.

The worldwide market is covered in the inventory becatiigsdata sources cover trade between the Czech
Republc and EU countries and also nBtJ countries. In the case of ISPBjmporters/exporters/users

of Fgases also voluntarily report amounts of usegdses belovthe threshold, which is 0.1 metric tonne

for submitting data into ISPOP. Thgds register @ntains data about imported/exported equipment with

a charge of fgases smaller than 3 kg. For example, 25 importers out of 41 reported information related to
products with a charge of-gases less than 3 kg in 2018. The remaining importers submittedelatad

to equipment charged with 3 kg or more of refrigerant. Data from the Customs Administration of the Czech
Republic contains information related to the sum of specific gases imported/exported to/from the Czech
Republic; in some cases, the amounteiss| than 3 kg of a specific gas. Verificatiothefdata by each
importer/exporter/user of Fgases in althe data sources is a very important step time process of
inventory preparation, because it is necessary to avoid double counting.

Addition to thestock of specificfas 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
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stock of Fgas takes into account the total amount of chieal banked irthe previous year, new additions
to the stock and subtraction of emissions.

Selection of emission factors should be basedtmnational information provided by manufacturers,
service providers, disposal companies and other organizat©okecting of such detailed information 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 2006Emission factors used for emissions estimates are showahn4-30.

Tab. 4-30 Parameters used for emission calculations for categ@:F.1 in calculation model

(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.b Domestic 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 feabthve 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 relevaragpication is cuently based

on sectoral expert judgement, which is supported by the data obtained from Association of refrigeration

and air conditioning.

The calculation model takes into account the phasing out or the phasing dowgasfes depending on
the Montreal Préocol and national and regional regulation schedules, e.g. accordiRggalation EU No
517/2014, theFgas HF@34a cannot be longer used in domestic refrigeration since 2@btch means
that the relative share of HFC34a has been considered to be Ottce 2015.

Tab. 4-31 Distribution of HFCs and PFCs use by application area used for emission calculations in 2018

o e o

HFG125 40% X 15% 5% 40%
HFCG143a 60% X 15% 5% 20%
HFG23 100% X X X X
HFC134a 60% 0% 15% 5% 20%
HFG227ea 100% X X X X
HFGE32 40% X 15% 5% 40%
HFC152a 100% X X X X
GsFia 100% X X X X
GFs, 100% X X X X
GFs 100% X X X X

EMISSION ESTIMATES
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Total emissions for individualdas are calculated dkse sum of emissions from filling of new equipment
Echarge €Missions duringhe equipment lifetimeBieime and emssions athe system end of lifdng o iirein
accordance with Equation 7.10 described in IPCC 2006 Gl. (IPCE&&088ipns from subcategories under
2.F.1 are calculated using Tier 2a Method (emis&ator 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 calculation are in accordance
with the equations described ithe IPCC 2006 IG(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 account 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 stdpplications forthe individual
gases from 1995 to the lategear of the national inventory reporting and a total overview of emissions
from category 2.F.1 (except 2.F.1.@pb. 4-32 depicts enissions of fgases forthe individual sub
applications in 2018 and comparisorthvievels of emissions in 2017 andlie base year.

Tab. 4-32 Emissions of HFCs and PFCs from subcategories under 2.F.1 ig 20dfparison to levels of emissions in 2017 and
1995

2.F.1.a Commercial Refrigeration 1484.61 2.52 743273
2.F.1.b Domestic Refrigeration 1.99 -2.17 226883
2.F.1.c Industrial Refrigeration 449.61 1.48 885413
2.F.1.d Transport Refrigeration 164.42 0.43 708789
2.F.1.f Stationary Air Conditioning 727.51 4.14 2330558

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 disposalrandvery of €4, HFE134a and HFB2 gases.
Notation key NE is used in accordance with decision 24/CP.19. Emissions are considered to be insignificant.
The level of emissions is below 0.05% of the national total GHG emissions and the CRF reporigr does n
allow report emissions lower than 1.4E. A number lower than 1.6H is rounded off to 0.00 by the CRF
reporter. Specific subcategories with notation key NE and the related year are sh@ahb. if33.

Tab. 4-33 Subcategories in which is used notation key NE for gasgmFE134a and HRG2 with related year

2.F.1.a Commercial Refrigeration Gk 2016, 2017, 2018
HFCG134a 1996
HFC32 1998, 1999
2.F.1.b Domestic Refrigeration HFC134a 1996
2.F.1.c Industrial Refrigeration HFG32 1998, 1999, 2000
HFCG134a 1996
HFCG143a 1996, 1997
2.F.1.d Transport Refrigeration HFE32 1998
HFCG134a 1996
2.F.1.f Stationary Air Contdoning HFE32 1998, 1999
HFCG134a 1996

2.F.le
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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 HFC34a from filling new equipmenEnage €Missions duringhe
equipment lifetimekiwime, and emissions dhe end of life of the systerB:nqofiite are calculated separately.

Total emissions are calculated as ansof emissions from filling new equipmeBarge €missions during
lifetime Bietime and emissions at the end of life of the equipm&gt orite EMission factors used for emission
estimates for 2.F.1.e are shownTiab. 4-34.

Tab. 4-34 Parameters used for emission calculations for subcategory 2.F.1.e

()

Initial Operation Recovery Initial Charge
Emissions Emissions Efficiency Remaining

2.F.1.e Mobile air Passenger cars
conditioning 15
Light duty vehicles
13
Heavy duty vehicles
16
Buses
14

0.50 20.00 10.00 30.00

Since 2016, car producestarted to use HFL234yf as a substitute for HAG4a in accordance witthe

Directive 2006/40/EC and thus also emissions of-HE34yf were calculated. It was estimated that

amount 619.67 t HRC234yf was used for filling of new equipment in the Cz&gdpublic in 2018.
Emissions from filling were 3.10 t HEZ34yf. Vehicles with HF(234yf started to be part of the Czech

car fleet and thus also operation emissions were calculated. It was calculated that operation emissions of
HFG134a amounted t81.37t HFGMH o n&F AY HAamMy ® ! yF2Nldzyl 4§Stez / w
node for alternative refrigerant under 2.F.1.e category and thus emissions ef284@f are reported

under category 2.H Other and then emissions are accounted in national inventory.

Emissions from filling new equipment

Data for emission estimates are obtained from the Automotive Industry Association. These data contain
G§KS LINRPRdAzOGA2Y FAAdz2NBA F2N) GKS /1 SOK | dzizY20AfS
Inc., Hyundai Mtor Manufacturing Czech Ltd. and TPCA), bus producers (SOR Libchavy Ltd., lveco Czech
Republic Inc. and other) and one truck producer (TATRA TRUCKS Inc.) are currently operating in the Czech
Republic. Approximately 60% of all new passenger cars are prddiyca single manufacturer.

Emissions from filling of new cars are calculated by following steps:

9 Data about total production for each producer are obtained from the Automotive Industry
Association.

9 The initial charge of HFI34a filled into new equipnrd is estimated for each producer. The initial
charge is not constant through the time series because the calculation takes into account the types
of cars produced in a given year. Estimation of the average initial charge for a producer in a given
year ishased on knowledge dhe types of cars produced in the Czech Republic in the given year
andthe charges for those specific types. The average initial charge decreased over the years from
750 g per unit to 500 g per unit.

1 The percentage share of cars goped with air conditioning through the time series is based on
data from the main Czech car bazaar and expert judgement. The percentage share of cars
equipped with air conditioning is calculated for each producer separatélye data from bazaar
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gives ifiormation aboutamount of cars with and without air conditioning and their year of
production. This information is used for determination of trend in percentage share of air
conditioned cars.

1 In 2016, producers started to use HEZ34yf as a substitute fdiFC134a in accordance witthe
preparation of Phase 3 of Directive 2006/40/EC. &4 is filled into cars which are intended for
the nonEU market. The share of cars that were intended for the-Bonmarket was calculated
on the basis of data from theJ]N2 RdzOSNR Q &SI Nbh2214a |yR (KSasS RI
estimates since 2016.

1 The amount of HRC34a filled into new cars by the producer in a given year is calculated as:
Amount of HF@34a; = Production * Average initial charge* Average pecentage share of cars
with AG. Since 2016, the calculation has also taken into account transition to the use of alternative
refrigerant. The total amount of HFI34a filled into the new cars produced in the Czech Republic
is calculated as the sum of tlaenounts used by each producer.

1 The emissions are calculated according Equation 7.12 described in IPCC 2006 GI. The emission
factors are in the default ranges proposed in Table 7.9 IPCC 2006 Gl. (IPCC 2006).

Emissions from filling of new buses and trucies@lculated 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 HFI34a filled into new equipment is considered to be 10 kg per bus and 1.2
kg per truck.

1 The percentage share of new buses and trucks equipped with AC is linearly interpolated from 50%
in 1995 to 100% in 2014; since 2014, it has been assumed that all buses and trucks are
manufactured with air conditioning. Unfortunately, there is a lack ahded 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 trucksa given year is calculated separately
as: Amount of HF@34a; = Production * Initial charge: * Percentage share of buses/trucks with
AC.. The total amount of HFC34a filled into new buses and trucks produced in the Czech Republic
is calculated athe sum of the amounts used for filling new buses and trucks.

1 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 durinthe equipment lifetime

For this submission, new approach of data collection for estimating emissions during equipment lifetime
was introduced. Detailed data about vehicles stock in the Czech Republic are obtained from COPERT
(software and methodology developdy EMISIA S.A.) for 1998018. Data from COPERT were provided

by the Transport Research Centre (CDV). Data contain information about the numbers of passenger cars,
light duty vehicles, heavy duty trucks and buses divided by the fuel type, segment R@ €fahdard as

it is summarized iffab. 4-35.

Tab. 4-35 Information about vehicles fleet of the Czech Republic obtained from COPERT

Type Fuel Segment Euro standad
Petrol Mini Conventional
Passenger Cars Diesel Small ECE 15/001
LPG Bifuel Medium ECE 15/02
CNG Bifuel Large SUV ECE 15/03
Petrol Hybrid ECE 15/04
Euro 1
Euro 2
Euro 3
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Euro 4
Euro 5
Euro 6 20172019
Euro 6 up to 2016
PRE ECE
Light Commercial veties  Petrol N1-I Conventional
Diesel N21-11 Euro 1
N2-M11 Euro 2
Euro 3
Euro 4
Euro 5
Euro 6 up to 2016
Euro 6 up to 2017
Heavy duty trucks Petrol Articulated (divided according Conventional
Diesel weight ) Euro |
Rigid (divided according weight) Euro Il
Euro Il
Euro IV
Euro V
Euro VI
Buses Diesel Coaches articulated > 18t Conventional
Biodiesel Coaches standard <= 18t EEV
CNG Urban biodiesel buses Euro |
Urban 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
(passengecar, light duty vehicle, heavy duty truck and bus) in adequate euro standard (in the case of
0dzaSa yR KSI @& Rdzié G(GNXzO1 & SdzZN2 adl yRFNR AdGQa y:

Operational emissions for cars and light duty vehicles are calculated as follows:

1 Numberof cars or light duty vehicles in adequate euro standard is obtained from COPERT (e.g.
1093 835 passenger cars (Euro standard 4) were registered in the Czech Republic in 2018).

1 Percentage shares cfirs or light duty vehicles equipment with AC in eacltoBtaindard group
are based on data from COPERT and expert judgement as it is in following table.

Tab. 4-36 AC shares in Euro standard

Conventional 10%
ECE 15/001 10%
ECE 15/02 10%
ECE 183 10%
ECE 15/04 10%
Euro 1 20%
Euro 2 60%
Euro 3 85%
Euro 4 95%
Euro 5 95%
Euro 6 20172019 95%
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Type AC Share
Euro 6 up to 2016 95%
Euro 6 up to 2017 95%
PRE ECE 10%

The number of cars equipped with air conditioning is calculated as total number of rcigkto

duty vehicles in euro standard multiplied by appropriate percentage share as iA-B@b.

The specific charge for the year is estimated as 0.7 kg per unit for-28@5, 0.65 kg per unit for

2006- 2008 and, since 2009, 0.6 kg per unit. The lower charges are a result of transformation of
the car fleet.

The refrigerant stocks are calculated for cars and light duty vehicles as faH&¥@$34 stock =

Number of cars or light duty vehicles equippéthwir conditioning * charge:.

Emissions are calculated according Equation 7.13 described in IPCC 2006 Gl. The emission factors
are in the default ranges proposed in Table 7.9 IPCC 2006 Gl. (IPCC 2006).

Operation emissions for heavy duty trucks anddsiare calculated by the following steps:

)l
)l

The number of heavy duty trucks and buses for 198318 are obtained from COPERT.

The percentage share of buses equipment with air conditioning is linearly interpolated from 10%
in 1995 to 65% in 2018; the pertage share of trucks equipped with air conditioning is linearly
interpolated from 50% in 1995 to 94% in 2018. There is a lack of detailed information about
percentage shares of heavy duty trucks and buses with air conditioning and thus the percentage
shae is based on expert judgement, which is based on the emission estimates of neighbouring
countries and the conditions in the Czech Republic.

The specific charge of HEBG4a filled into the equipment is estimated as 10 kg per bus ankgL.2

per truck.

Therefrigerant stocks are calculated separately for buses and trucksREt 34 stock = Number

of buses or trucks with air conditioninyspecific charge

The emissions are calculated according Equation 7.13 described in IPCC 2006 GIl. The emission
factors are in the default ranges proposed in Table 7.9 IPCC 2006 Gl. (IPCC 2006).

Emissions athe system end of life

Emissions at the system end of life are calculated by the following steps:

1

T

The number of disposed vehicles (passenger cars, light dutgleghheavy duty vehicles and
buses) is obtained from the Car Importers Association.

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 busessiiimations are based on
information from the Car Importers Association, the Automotive Industry Association and the
Ministry of Transport.

The percentage time series of vehicles with air conditioning are based on data from the main Czech
car bazaar andxgert judgement 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 thehfacdata about
disposed vehicles are not sorted to Euro standarte data from bazaar gives information about
amount of cars with and without air conditioning and their year of production. This information is
used for determination of trend in perceage share of air conditioned cars.

The specific charge of refrigerant is the same a#hi®estimation of operational emissiongléase

see paragraphs above)

The amount of disposed refrigerant is calculatedtisC134a disposed = Number of disposed
vehicles * percentage share of cars with air conditionifn@verage iitetime® Chargex caverage lifetime

The emissions are calculated according Equation 7.14 described in IPCC 2006 Gl. The emission
factors are in the default ranges proposed in Tab&IPCC 2006 Gl. (IPCC 2006).
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Tab. 4-38 gives the enissions of fgases from mobile air conditioning units in 2018 and comparison with
emission levels in 2017 andtime base year for HFC34a.

Tab. 4-38 Emissions of HFCs and PFCs from 2.F.1.e in @0&Bparison to emission levels in 2017 and 1995

| 2.F.1.e Mobile air conditioning 875.09 3.75 6387 |

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 Repuke134a (from stocks, from disposal), HEZ7ea

(from stocks), HFZ45fa (from stocks).-Gases were used in the Czech Republic only for producing hard
foam. Solely HFCA3a was used regularly for foam blowing. HR2Cea and HFZ45fa were used
occasiondy in previous years for testing purposes. Due to high costs, HFCs are being replaced by other
hydrocarbons. Total emissions from 2.F.2 amounted to 6.82Gteq. in 2018. Use of HFC for foam
blowing was not reported in 2018.

Increased amount of emisgie 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#aGvas used in category

2.F.2 and thus emissions from disposal in 2015 were not so significant. The amounti84dRiSed in

1996 was approximately 77 times higher than in 1995 and thus emissions from disposal in 2016 are higher
comparing to 2015. A simail 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.,
Equation7.7 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 Fire protectiep2 W HFQ36fa, GRs
(only from stocks and disposal). Total emissions from 2.F.3 amounted to 26_8Déq. in 2018.

4.7.3.1 Methodological issues

Emissios from this category are calculated on the basis of IPCC 2006 Gl., EquatiqiPTC72006)
Calculations are based on data concerning production of new equipment and servicing the old equipment.
It was revealed in consultations with servicing comparnineg first-fill leakages are very low and remain
below 2 % of the total emissions. Operational leakages are virtualheristent and depend solely upon
activation of fire alarms.

In the equipment servicing process, the original halons are sucked ouusirally reused again. The
halons are recycled either with simple filtration or distillation.-i&e of original media without any
treatment may also occuiOld types of halons (prohibited in the years before 2000) can no longer be
manufactured but some dhe mixtures can be reused after regeneration. A major part of new equipment
employs HF@27ea, while some installations are filled with HE3Bfa. Due to reuse of regenerated old
halon mixtures, HFCs are being introduced rather slowly.

Part 1: Annual inventory submission 211



- NATIONAGHGNVENTORREPORT OF TREECHREPUBLIA990-2018
4.7.4 Aerosols (Propella nts and Solvents) (CRF 2.F.4)

The use of HFC34a in metered dose inhalers was not reported in the Czech Republic in 2018. The
emissions from this category were not occurring in 2018. The latest use e134#&0n metered dose
inhalers was reported in 2Bland thus three years later emissions are not occurring.

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). The consumption of HAG4a used as a propellant for aerosolsdEsed during previous years.

Fgases as propellants for aerosols are currently being replaced by cheaper propellants, specifically
dimethyl ether and other hydrocarbons (butane, isobutane and propane).

4.7.5 Solvents (Non-Aerosol) (CRF 2.F.5)

Only emissiong®m the use of HFZ45fa are occurring in 2018 in category 2.F.5; emissions of other gases
such as HFRC34a, HFA52a are not occurring from 2014 and 2007 specificAlbcording to the fgas
expert HF@45fa is used only as a solvent in this counfigtd emissions from 2.F.5 amounted to 0.44 kt
CQeq. in 2018.

4.7.5.1 Methodological issues

Emissions from this category 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 esthates were based on expert judgment (see IPCC 2006 Gl., Volume 1, Chapter 3
Uncertainties).The uncertainties for the activity data are at level 37% and 23% for the emission factors.
Improvement of uncertainty estimation is in progress.

Time series condency is ensured as the above mentioned methodologies for all categories under 2.F. are
employed identically across the whole reporting period.

4.7.7 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoralrexpad the coordinator of NIS.

QA/QC and verification are provided for the activity data, emission factors and emission estimates:

1 The activity data for athe subcategories under 2.F, except subcategory 2.F.1.e, are obtained from
ISPOP, the-gas regigtr and the Customs Administration of the Czech Republic. Verification of
the activity data ixonducted by comparison difie data received from the mentioned sources to
ensure that no double counting occurs. Verificatioritef activity data for subcateggr2.F.1.e is
ensured by comparison ¢iie data obtained fromCOPERT, th&sutomotive Industry Association
and the Car Importers Association. Estimated inputs ofH4@ used in mobile air conditioning
are compared witlihe data obtained fronthe latest NIR for neighbouring countries with similar
transportation status. All inputs for emission estimates are checked by external QA/QC staff
members.

1 Selection of the emission factors for emission estimates is currently based on expert judgement.
Allthe emisson factors are default or ithe default ranges proposed by IPPC 2006 GI. For category
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2.F.1the emission factors are verified by comparison vittle emission factors for neighbouring
countries and for countries with a similar climate and status of reféation and air conditioning
use.

Quiality control was performed by completion of the QA/QC form in Annex 5 by a responsible 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

Subcategory 2.F.1.e Mobile Air
1 Conditioning was recalculated as a
result of improvements in
methodology changes ithe collection
of activity data for operation emission
estimates from previous submission.

- The actity data for operation emission
| ‘ ‘ estimates are obtained fromthe

400 600 800

Emissions [kt CO, eq.]

200

COPERT since 2017 submission. The
calculation of emissions from filling of
1995 1998 2001 2004 2007 2010 2013 2016 new cars was refined on the basis of the
information about production of
specific models obtained from main
Fig.4-11Impact of the recalculation in category 2.F Czech caproducer for years from 1996

to 2018. The impact of the
recalculation orthe total emissions for category 2.F is showTab. 4-39. and onFig. 410.

B Submission 2019 O Submission 2020

Tab. 4-39 Impact of the recalculation in category 2.F
Submission 201¢ [ktCQeq.]  27.15 88.19 194.14 26533 32537 446.61 564.80 68586 826.78 930.58

Submission 202( [kt CQ eq.] 13.82 71.53 17445 24298 300.15 420.20 570.22 702.82 851.02 961.17
Difference [%] -49.11  -18.89 -10.14 -8.43 -7.75 -5.91 0.94 2.47 2.93 3.29

Submission 201¢ [ktCQeq.] 1046.42 1318.26 1726.28 2021.67 2101.10 2388.88 2643.59 2762.42 2910.40 3107.33
Submission 202( [ktCQeq.] 1083.26 1360.14 1774.22 2064.28 2132.35 2429.17 2688.43 2797.41 2921.49 3074.78
Difference [%] 3.52 3.18 2.78 211 1.49 1.69 1.70 1.27 0.38 -1.05

Submission 201¢ [kt CQeq.] 3319.35 3463.60 3641.60
Submission 202( [kt CQeq.] 3291.42 3441.65 3638.72
Difference [%0] -0.84 -0.63 -0.08

4.7.9 Source-specific planned improvements, including tracking of those identi  fied 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 andable 7.9, IPCC 2006 Gl., Volume 3. It is planned to investigate the cepgcyfic
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)

This category describes GHG emissions from the following categories: 2.G.1 Electrical EQuipm@&#, 2.G.2
and PFCs from Other Product Use, 2M&@from Product Uses and Category and 2.G.4 Other. Under the
2.G category are reportefils andN.O emissons.

200 300

Emissions [kt CO, eq ]
100

Fig.4-12 Trend of emissions from 2.G Other Product Manufacture and Use

share of specifisubcategories [kt C&eq.]

The emission trend for category
2.G is depicted irFig. 4-12. The
major share of 77% of GHG
emissions for year 2018 belongs to
category 2.G.3, the shar@2%
belongs to category 2.G.1 and the
share 1% belorgy to category
2.G.2.Total GHG emissions from
2.G were lower by.24 ktCQ eq.

in 2018 compared to the previous
year.

Tah 4-40 lists the exact amount ofCQ

emissions from the individual
subcategories in 2.G. @er Product

Manufacture and Use for the 1990 to
2018 period.

Tab. 4-40 CQ eq. emissions in individual subcategories in 2.G Other Product Manufacture and Use category in 2098

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 76.90 4.29 223.50 NO
2014 74.28 4.26 223.50 NO
2015 71.08 4.46 223.50 NO
2016 70.41 4.40 223.50 NO
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2017 66.48 4.39 223.50 NO

2018 63.34 4.29 223.50 NO

Tab. 4-41 gives an overview of the emission factors and noeltlogy used for computations of emissions
in category 2.G for year 2018.

Tab. 4-41 Type of emissions factors used for computations of 2018 emissions in category 2.G Other Product Manufacture and
Use

2.G.1 Electrical Equipment ' Sk Default (IPCC 2006:' T1
2.G.2Sk and PFCs from Other Product Use Sk Default (IPCC 2006 D
2.G.3N>Ofrom 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) Electrical Equipment (> 52 kV) contairsikg The division into the two groups was based on data
from two large and one smalidacility for energy transmission and distribution. According to the data
almost 98.4% of the electrical equipment in this country is attributed to HV Electrical Equipment and 1.6%
to MV Electrical equipment.

Data about consumption dbk in electrical guipment are obtained from ISPOP, thgd&s register and

data from theCustoms Administration of the Czech Republic (for more details see clapté)r Sk for

use in electrical equipment is mainly importedpest of the equipment, which is filled below operational
amount. First servicing could be then considered as "first fill". Bulk imports are mostly being transferred
for the purpose of operational stoedk-trade.

4.8.1.2 Methodological issues

Emissions from thisategory are calculated in line with IPCC 2006 Gl., specifically Equation 8.1, which is
called the Tier 1 method. Emissions for MV Electrical equipment and HV Electrical Equipment were
estimated separately using default emission factors (Table 8.2, IPGG20¥olume 3 for MV Switchgear

and Table 8.3, IPCC 2006 Gl., Volume 3 for HV Switchgear). The CRF reporter does not allow separation of
the subcategory 2.G.1 Electrical equipment into two groups. EmissiorSkofrom MV Electrical
equipment and HV El&tcal Equipment are reported collectively.

Operational leakage is not measured (legislation does not force operators to do so) but operators usually
distinguish between amount oSk used for servicing or filling to new equipment. According to
consultatims with the main operator in the country, the leakage is virtually-agistent and depends
solely on accidents; leakage usually remains below 100 kg p.a. in total. Such a low an8fidbe$ not

even require the operator to repo$k usage in ISPOP.

Sk for use in electrical equipment is mainly imported as the part of the equipment which is filled below
the operational amount. First 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., Volume 1, Chapter 3
Uncertainties). Improvement of uncertainty estimation is in progress.

Time series consistency is ensured asitiventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 201

4.8.1.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coanmdaiadlS.

Verification ofthe activity data for subcategory 2.G.1 is performed by comparisahetiata obtained
from ISPOP, from the-gfas register and from th€ustoms Administration of the Czech Republic.

The quality control was held by fulfilling tki®A/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 energy transmission and distribution to
verify the current division of activity data into MV and HV electrical equipment datapthis 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 dowgfdeed soungbroof window (2.G.2.c) and from
accelerators use (2.G.2.b).

Sk was used for manufacturing sousatoof windows in the Czech Republic during 192609. The use

of Sk for soundproof windows manufacturing reached a maximum during 202@04, with the highest
consumption in 2003. Higher consumptionSf during these gars led to an increase in emissions from
manufacturing. The®k started to be replaced by nitrogen and argon. The lifetime of windows filled with
Skis assumed to be 25 years, which means that emissions are now occurring only from stocks.

The survey obther uses o5k was 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 containir§fs is used in a research inistte ( W+ y SOX ¢l YRSGNRY O ®
total number of accelerators used for radiotherapy treatment is obtained ftbeInstitute of Health
Information and Statistics of the Czech Republic. According to the data, hospitals and radiotherapy centres
were equiged with 51 accelerators in 2018.

The main shoe producers were contacted to obtain information about the amouifodised in the
production of shoe soles. According the dei&,is not used by shoe manufacturers in the Czech Republic.
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4.8.2.2 Methodological is sues
Sk emissions from soundproof windows

Emissions from this category (Sodmaof glazing) are calculated in line with IPCC 2006 Gl., specifically
Equation 8.20, 8.21 and 8.22 (IPCC 2006).

Sk emissions from accelerators

Total Sk emissions reported i2.G.2.b Accelerators are calculatedtlas sum of emissions from medical
accelerators andhe Tandetron research acceleratoData about the total number of accelerators used

in radiotherapy treatment have been obtained from the Institute of Health Infion and Statistics of

the Czech Republic since 1990. Unfortunately, the data do not differentiate acceleratorSHsifmgavoid
underestimation of emissions, we used a conservative estimate and assume that every medical accelerator
usesSk. Emissionare calculated according to Tier 1 methodology, Equation 8.18 with default charge
factor 0.5 kg and emission factor 2 kg&g (IPCC 2006).

Tandetron is a research particle accelerator. Detailed information abButas obtained directly from the
reseach institute. According to the research institute, leakageSkivere negligible during the 12 years
of operation. During the yearSk can leak into the atmosphere only during regular checks of the
installation and this leak is estimated at 6 4%k per year.

4.8.2.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see IPCC 2006 Gl., Volume 1, Chapter 3
Uncertainties). Improvement of uncertainty estimation is in progress.

Time series consistency is ensuredtesinventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 201

4.8.2.4 Source-specific QA/QC and verification

The input information and calculations are archived by the sectoral expert and the caordifidIS. The
quality 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 8f will continue. For future submissions, it is planned to investigate the use of
Sk in accelerators in more detail. Unfortunately, duetk® current state of data confidentiality ithe
military sector, it is assumed that data abdbe consumption ofSk in military applications will not be
provided tothe sectoral expert for emission estimates but effort will be exerted in the survey.
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4.8.3 N;Ofrom Pro duct 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 the food industry (aerosol
cans) and in health care (anaesthesia).

4.8.3.2 Methodological issues

The calculation of emissions from tlestegory, are based on IPCC 2006 Gl., Volume 3, Chapter 8, Equation
8.24 (IPCC 2006). These not very significant emissions corresponding to N.Zbowere derived from
production in the Czech Republic (0.6N¢O) and from import ofN;O (0.15 ktN.O), see (Markvart and
Bernauer, 20162013 and Bernauer and Markvart 2012016).

So far, in the Czech Republic, no relevant data have been available to distinguish bisb@agsed in
anaesthesia and for aerosol cans. Therefore, the existing split (80%desthesia) was based only on a
rough estimate.

Data from Customs Office were obtained as an attempt to improve emission estimates from this category.
Customs data contain detailed information about imported/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 code is related to oxides of nitrogen not Bp®: According to

the data, oxides of nitrogen were imported to the Czech Repblyliz6 importers (mainly by companies
trading with industrial gases not by end consumer) and exported by 15 companies in 2016. Export of oxides
of nitrogen is multiple times higher than import every year. Total stock of nitrogen oxides in 2016 for 1993

- 2016 time series is calculated 120 kt of oxides of nitrogen. It was concluded that customs data are not
suitable for emission estimates NfOin category 2.G.3. Firstly, customs data are related to import/export

of oxides of nitrogen not onl{.O. Secodly, oxides of nitrogen are imported by companies trading with
industrial gases. These companies sell their products to the end users and thus information about possible
use is missing. And at the end, the amount of exported oxides of nitrogen is evergighar than the
amount of imported oxides of nitrogen and thus total stock is calculated in negative values.

4.8.3.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see IPCC 2006 Gl., Volume 1, Chapter 3
Uncertinties). Improvement of uncertainty estimation is in progress.

Uncertainties for activity data in this category at the level of 50% were estimated. No uncertainty was
determined for the emission factor since we assumed that all the gas is emitted (tlssiemfactor is
equal 1 t/tN-O). Overall uncertainty data are given in Chapter 1.7.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 201

4.8.3.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.
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4.8.3.5 Source-specific recalculations, includin g 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.

484 Other (CRF2.G.4)

4.8.4.1 Source category description
This category includes estimated emissions ftomexperimental use 08k under laboratory conditions.

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 oSk used in the experiments is investigated every year in data obtained from |8RIP,
gas register and from the Customs Administration of the Czech Republic. In the data set, research institutes

are selected and, if theadla contains information about an imported amount$i, the research 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 Gl., Vol@hapter 3
Uncertainties). Improvement of uncertainty estimation is in progress.

4.8.4.4 Source-specific QA/QC and verification

The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

The quality control was held bylfilling 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 r esponse 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)

Category 2.H other contains emission estimates of-HEZ2yf which is used as alternative refrigerant to

HFC 134ain mobileaircoklig Yy Ay 3 aeaidiSvyaod ! yF2Nldzyl iStex / wC wS§
alternative refrigerant under 2.F.1.e category and thus emissions of1BB4/f are reported under

category 2.H Other. Emissions of HFA34yf are accounted in national inventoRor more details please

see chapted.7.1
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5 Agriculture (CRF Sector 3)

5.1 Overview of sector

Agricultural land coverS3% andarable land 3@o0f the areaof the country. Czech agriculture is affected
by the @mmunist history of the countrywhen small farmers were almost eliminated by the
collectiviation process after World War Il. Unfortunately, the period with cooperative ownership without
any small family farmiasted fartoo long and only very few original farmers started managing their farms
again in thel990s. At tle presenttime, 72% of agricliural land is rented and farms smaller than 50 ha
occupy only¥% of agricultural land.

The Czech Republic is situated in the cool climate zibieddng term annual average temperature is 7.9
°C for the 19842010period, CHM]). The level of livestockéeding, manure management and agricultural
land management is comparable ttwat in developed Western European countries.

LY Hnamy YdzOK KAIKSNI FyydzZt GSYLISNI GdzZNBE& 6SNB NBO
longterm average. The amount ofgcipitation was about 25% lower than the lotegm annual average,

only 522 mm (CHMI). These specific climate conditions affected agriculture in different ways (lower yield

of agriculture products including forage cpower consumption of fertilizersncreasein concentrate

diets in livestock breeding, etc.) and had an impact on GHG emissions from this sector.

Under Czech national conditigregyricultural greenhouse gas emissions consist mainly of emissions from
enteric fermentation CH emissons), manure managemenCt and N,O emissions), agricultural soils
(N2O emissiors), urea application and limingCQ emissions). The other IPCC subcategogesce
cultivation, prescribed burning of savannahs, field burning of agricultural residued and K 8d\dbt
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
CzechRepublic)Anather part of methane 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 formed 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 fromgaoic nitrogen containing fertilizers, 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 incluchestdrage
facilities and manure 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 fertiizers on agricultural soils based on
industrialy produced urea and the applicatiaf limestone and dolomite to soils.

1 The reporting of ammonia emissions is coordinated and managed by CHMI under the supervision of the Ministry of the
Environment. For the national estimation of ammonia emissions from manure management the fiiea¢hap used according

to the 3B Manure management EMEP/EEA Emission Inventory Guidebook (EEA 2019). Ammonia emissions from synthetic
fertilizers application are estimated according to the the Tier 2 approach described in the 3.D.Crop production authegri

soils EMEP/EEA Emission Inventory Guidebook (EEA 2019).
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TheNIR submission of 2020 has been updated due to important changes in data inputs (notably AWMS,
typical animal weight, the amountfanineral fertilizers applied to farmlanektc.) and corrections of
technicalerrors R2 dz6 £ S O2dzy Ay 3 2F YAUGNRISY SYAaskthiyd TNP
lff GKS OKIFIy3aSa RSaAaONROGSR 0Sft2¢ oS Whne@zayfdmshdl SR & 7
Research Institute of Crop Production (CRI), afemewly ircludedin the NIS team of the Czech Repubilic.

CRI experts are responsible for the implementation of the Council Directive of 12 December 1991 on the
protection of waters agast pollution caused by nitrates from agricultural sources 91/676 / EEC and for
EUROSTAT / OECD statistics on nutrient budgets from the agricultural sector. As part of this cooperation,

a Czecthspecific nitrogen balance model will be developed and tested.

I ySg NBaSINOK LINRP2SOU a5S@St2LISyd 2F GKS YSGK2]
3Fra SYAaaizya yR NBY2@lfa AyOfdzZRAy3d LINR2SOGA2Y A
of the Czech Republic (TACR) started in May .ZDi® project addresses two tasks that are direaihged

at improving emission reportinig the Agriculture sector:

1. Evaluation of the possibility of using specific emission factors in estimating greenhouse gas
emissions from enteral fermentation

2. Canditions and possible consequences of nitrate balance model implementation in reporting
agricultural land emissian

The experts from CRI and IFER mentioned alparécipate in this TACR projecthe results will be
implemented in the sector reporting 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 their contribution to aggreg

emissions, is given ifab.5-1.

Tab.5-1 Overview of significant categories in this sector (submission 2018), assessed with and without considering LULUCF

3.D.1 Agricultural Soils, Dirett,O LA

emissions N2O TA LA yes yes yes yes 240 251
. . LA, LA,

3.A Enteric Fermentation ChH yes yes yes yes 227 237
TA TA

3.G Liming co TA  TA  yes yes yes 012 0.3
LA,

3.B Manure Management ChH TA TA yes yes yes 040 042

3.D_.2 _Agrlcultural Soils, Indiredt,O N,O LA yes yes 075 079

emissions

3.B Manure Management N,O TA yes 039 040

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 Republic produclgoetof total GHG emissions incl.
LULUCF and indirect emissions in 2018 with 8 60BCkteq.; 49% of emissions came from Managed
Agricultural Soils, 35% from t€nic Fermentation and 12% from Manure Management. Carbon dioxide
emissions from liming and urea application on managed soils contdbgfeto the total agricultural
emissions in 2018. The share of emission categories in the total emissions has chacg&d$6 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 decreaishy aboutd5%during the 1990 2018 period.Aquantitative
overview and emission trends in the reported period are providetiain.5-2.

Tab.5-2 Emissions of Agridture in period 19902018 (sorted by categories)

1990 15649 5601 3125 5627 1188 109
1991 13 536 5284 2 986 4817 316 132
1992 11 684 4740 2790 3936 109 109
1993 10 405 4111 2560 3537 104 93
1994 9430 3603 2249 3383 104 91
1995 9442 3506 2131 3585 111 109
1996 9 146 3472 2 096 3363 113 100
1997 8 780 3 246 2015 3358 93 67
1998 8430 3041 1949 3 206 91 143
1999 8 465 3112 1972 3 206 88 88
2000 8554 2989 1899 3505 113 48
2001 8 888 3013 1862 3830 105 77
2002 8560 2950 1875 3571 100 64
2003 8 037 2920 1863 3114 79 61
2004 8 464 2 856 1770 3691 7 70
2005 8 187 2799 1696 3553 65 74
2006 8131 2757 1670 3542 78 83
2007 8 379 2787 1658 3732 80 122
2008 8 446 2819 1587 3844 96 100
2009 7588 2749 1448 3241 65 86
2010 7484 2657 1402 3252 62 111
2011 8 086 2664 1342 3889 81 111
2012 8 019 2 696 1329 3766 117 136
2013 7989 2696 1329 3702 137 126
2014 8 049 2752 1306 3783 152 57
2015 8 629 2828 1324 4125 164 187
2016 8 859 2888 1015 4578 168 211
2017 8789 2939 993 4574 159 124
2018 8 606 3039 1050 4229 161 126
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Fig.5-1 The emission trend of agricultural sector in period 192018 (in G&CQ eq.)

The sum of emissions from agriculture in the Czech Republic culminated in 1990 &tei#® lowest
emissions were estimated in 20 (48% of the total emission in 1990, decrease by 52%). The reason for
the relativelysignificant decrease after 199¢asadecreaséen the numberof livestock. The total emissions
wererelatively stable from 1997 to 2018uctuatingby 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 arel®wn inTab.5-3.

Tab.5-3 Emissions categories expressed in relative shares with respect to 1990 (year 1990 is stated as 100%).

1990 100 100 100 100 100 100
1995 60 63 68 64 9 101
2000 55 53 61 62 10 44
2005 52 50 54 63 5 68
2010 48 a7 45 58 5 103
2015 55 50 42 73 14 172
2016 57 52 32 81 14 194
2017 56 52 32 81 13 115
2018 55 54 34 75 14 116

An overview of the latest recalculations is given in Chapter 10. The methodology used is in accordance
with the IPCC 2006 Gl. (IPCC 2006).

While the total emissions in the 2020 submissiare approximately 0.3% lower than in the 201
submission, there are significant differenceghe subcategories within these submissioBsB Manure
management decreasedZ0%) and 3.D Managed soils (+ 3%) and 3.A Enteric fermenatiomcreased
(+7%). The share of the main categorieshe total GHG emissions from the sector has not changed
significanly. Thereasoning behindhe changes is described in the following paragraphs.
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5.1.3 General overview of source specific QA/QC and verification

Followng the recommendationin 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 compilatéom provides a table of personal
responsibilities and a timetable of sectspecific QA/QC procedures. This plan consolidates the quality
assurance procedures and facilitates effective quality control of the Agriculture inventory. The Institute of
ForestEcosystem Research (IFER) is the sadeing institution for this category. Experts (Dff N NX
Dr. Wollnerova) representing the Crop Research Institute (CRI) joined the team during 2019. These experts
were alsoinvolved in the QA/QC procedures.

The gpricultural greenhouse gas inventamascompiled 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 Univessif Life Sciences, Institute of Animal Science Prague, Research
Institute for Cattle Breeding, Research Institute of Agricultural Engineering, Institute of Agricultural
Economicsand Czech Hydrometeorological Institute are additional institutions coirigbimformation

used in the sector of Agriculture. Slovak NIR experts responsiktleefagricultural sector (Slovak Hydro
meteorological Institute, SHMI) cooperate closely in the inventory methods and potential improvements.

The potential errors and ilmsistenciesvere documented, and correctiongwere made if necessary. In
addition to the official review proces#)e emission inventory methods andere are internally reviewed
by the technical experts involved in the emission inventory of the Agricullace LULUCF sectors. To
comply with QA/QUJ is necessary to check (e.g. comparison of country specific and default value):

1 The inclusion of all activity data for animal categories, annual crop production, amount of
synthetic fertilizers, sewage sluddaning and urea applied to managed soils (Czech official
statistics, urea production data)

1 The consistency dhe time-series activity data and emission factors

1 The update of national zetechnical data

91 All the emission factors and parameters/fracticraployed

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 metbeds
performed withthe respective Czech expentssponsible for other reporting (Convention on LeRgnge
Transboundary Air Pollution, Dr. Budnakovadauntry reporting of the Ministry of Agriculturetc.)

Allthe differenceswere discussed and, if necessary, also corrected. The procedure of inyeotopiling

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 IFER experts. Some more specific parameters,
which are not available from G2Sare required to estimate the countspecific emission factors for cattle

(Tier 2). The zotechnical national data (esp. cattle breeding) is supplied by experts from the agricultural
institute (see above). The appropriate values in the calculatioresistesets 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 checktlod CRF tables was performed for final tiseries
approval.

A respnsible person (IFER expert) fillstie QA/QC forms, including information from checking and
verifying the activity data, CRF data and NIR content separately for the reported emission inventory
categories. The QA/QC forms are archived in IFER and Gpis#r{fer). 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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In May 2019, the new scientific project funded by the Technological Agdrbge @zech 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 suiechap

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 sahtegories and their annual populations (Jesh.5-4) and,

for higher Tier 2 methods used for cattle, also feed intake and othertemical characteristics.
Goordinated livestock characterization was used to ensure consistency across the following source
categories for the whole emission inventoheCzeb Statistical Yearboakasthe source of population

data forthe livestock categoriesThe numbers were confirmed by The Ministry of Agriculture.

Tab.5-4 Trends of the livestock population in the period 1992018 (thousands of headsjCzSO 2019)

1990 1995 2000 2005 2010 2015 2016 2017 2018

| Cattle 3506 2030 1574 1397 1349 1407 1416 1421 14% |
Swine 4790 3867 3688 2877 1 909 1560 1610 1491 1557

| Sheep 430 165 84 140 197 232 218 217 219 |
Poultry =~ 31981 26688 30784 25372 24838 22508 21314 21494 23573

| Horses 27 18 24 21 30 33 32 35 35 |
Goats 41 45 32 13 22 27 27 28 30

Trendsin the livestock populations in the key categories (cattle, swine, and poultry)etegrdining for
emissions trends in Agricultural sectdie attle population in 201&orresponded toconly 40% of the
population in 1990 andhe swine population in 2018orresponded teeven less only 33% of thenitial

population.

5.2.1 Enteric Fermentation ( CRF 3.A)

5.2.1.1 Source category description

This chapter describes estimation@if emissions from enteric fermentation. In 2018, 85% 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 intensartherefore 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 ent&c fermentation of domestic livestock were calculated by ughmg Tier 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). Theledian of emissions from livestock

other than cattle to the total emissions from enteric fermentation was not significant: 4% of theGbial
emissions fronthe enteric fermentation category.
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Enteric Fermentation of cattle

As the most important output fothe national study (Kolar, Havlikova and Fott, 2004), a system of
calculation spreadsheets has been drawn up and used for all the relevant calculat@fsafissions by
Tier 2.

The emission factor for methane from fermentation (EF) in kg/head ppaiojsortional to the daily food
intake and the conversion factor. It thus holds that:

N~ e O P U
00 "O@——a»
L@u

GKSNBE (KS a3aINRraa SySNHe Ayidlr{1S¢ 6D9> aWkKSIFRKRIF &
cattle (there are 10 subcategories of cattle) and thésmethane conversion factor, which is considered
to be 0.065 forcattle (Table 10.12, Volume 4, IPCC 2006 GI. (IPCC 2@0é&), amethane conversion
factor of zero is assumed for all juveniles consuming only milk (calves categqri&6)30 IPCC 2006 Gl.
(IPCC 2006).

Coefficient 55.65 is the energy content of metiesand has dimensions of MJ/&dd . This equation should
be solved for each cattle subcategory, denoted by index i.

EF is counted fagach cattle category anekported for dairy and nodairy 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 (Efuiycandpopulation of
dairy cattle + Blnpaiycanpopulation of nondairy cattle).

There arelO0 cattle subcategories in uger which data are available in CzeStatistical Yearbooks (CzSO,
1990;2018):

1 Calves younger than 6 months of age (male and female)

1 Young bulls and heifers 812 months of age)

9 Bulls and bullocks (@2 years, over 2 yeg)

1 Heifers (1 2 years, over 2 years)

1 Mature cows (dairy and suckler cows)

In the calculation, it is also very important to distinguish between dairy and suckler cows, where the
fraction of suckler cows (ratiof suckler/all cows) gradually increasedtlire 19962018 time period. The
share of suckler cows in the population of mature cows increased from 2%od8ring the reporting
period as a result of changes in agricudtipolicy after 1990.

According to the IPCC methodology (Tier 2, IPCC 20@61GI. / / wWnnc 00X GKS GRIFAf @
subcategory of cattle is not measured directly, but is calculated from nationgkzbmical inputs: weight,

weight gain (for growing animals), mature weight, daily milk production including the percentéajsrof

milk, pregnancy (% of females that give birth in the year), feeding digestibility (% of energy in feed no
extracted) and the feeding situation (stall, pasture).

The national zodechnical inputs (noted above) were updated by expert from the Ckéukersity of
Agriculture in Prague in 2006 and 2011 and were discussedawiéxpert from the Institute of Animal
{OASYyOS AY HAMT® LyLlzi RIFIGF Ay dza$S ol 2ya | yR adzR
Stanek, P., 201 pers.com.) is gzen below,Tab.5-5 and Tab.5-6. The numbers of grazing days for
individual cattle categories are presentedTiab.5-7.

In 2017, he Czech Statistical Office harmonized the age categories used for cattle with the national
legislation. Accordingly, the relevant body weight of calves and young bulls and heifers were updated in
the estimation. As a result of harmaation of nitrogen reporting, the weight of mature cows and heifers
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increased and the weight of mature bulls decreased (see highlighted valtieb.B-5). The body weight
data arecurrentlyfully harmorized with the Czech legislation.

Tab.5-5 Weights of individual cattle categories, 1982018, in kg

Mature cows (dairy and suckler) 520 540 580 585 590 620 620 650
Heifers > 2 years 485 490 505 510 515 541 541 600
Bulls and bullocks > 2 years 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 usgel @ategories different from the national legislationg@nonths, 8

12 months for young categories) and the relevant body weight of calves, young bulls and heifers were used in the
estimates. Since 2017 the input data has been adapted to the Czechtlegi§le6 months, 612 months). The time

series is consistergthe weight data are relevant to the number of heads in the category.

The feeding situation is the most important input to estimation of the Net energy for activityEdE10.4)

Tab.5-6 Feeding situation, 199€R017, in % of time suitable for pasture (time suitable for pasture is consider 180 days of the
year, from April to September), otherwise stall is considered

Dairy cows 10 20 20 22 15 15 15 15
Suckler cows 10 20 20 50 95 95 95 95
Heifers > 2 years 30 30 30 35 50 50 50 50
Bulls > 2 years. 30 40 40 40 25 25 25 25
Heifers 12 years 30 40 40 40 50 50 50 50
Bulls 2 years 30 40 40 40 25 25 25 25
Heifers 612 months 30 40 40 40 50 50 50 50
Bulls 612 months 30 40 40 40 50 50 50 50
Calves female to 6 months 0 0 0 0 0 0 0 0
Calves male to 6 months 0 0 0 0 0 0 0 0

Percentages of pastue related only to the summer part of the year (180 days), while only the stall type
is used for the rest dhe year. The number of grazing days is presentetain.5-7.

Tab.5-7 Grazing days for individual cattle categories for the entire periodimber of days.

Dairy cows 18 36 36 40 27 27 27 27
Suckler cows 18 36 36 90 171 171 171 171
Heifers > 2 years 54 54 54 63 90 90 90 90
Bulls > 2 years. 54 72 72 72 45 45 45 45
Heifers 12 years 54 72 72 72 90 90 90 90
Bulls 12 years 54 72 72 72 45 45 45 45
Heifers 612 months 54 72 72 72 90 920 920 90
Bulls 612 months 54 72 72 72 90 90 90 90
Calves female to 6 months 0 0 0 0 0 0 0 0
Calves male to 6 months 0 0 0 0 0 0 0 0

The daily milk production statisticsgb.5-8), in which only milk from dairy cows is considered, increased
to 23.36 l/day/read in 2018, with an average fat content of 3.86%. A relevant daily milk production-of non
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dairy cows is 3.5 l/day/head. The activity data of milk production comes from the official statistics (CzSO)
and these are verified in the Yearbook of Cattle Bregdinthe Czech Republic (annual report).

Tab.5-8 Milk production of dairy cowq l/day/head) and fat content %,(1990;2018)

1990 1206 10.67 4.03
1995 732 11.34 4.02
2000 548 13.55 4.00
2005 438 17.13 3.90
2010 384 18.91 3.86
2015 376 21.92 3.84
2016 373 22.02 3.91
2017 370 22.53 3.89
2018 365 23.36 3.86

As the official statistics, specifically fradzSO, provide population values for cows and other cattle, the
NBadzZ GAy3d 9Cca Ay (GKS /wC ¢l o6fSa | NB-RRSAMNBY R (T2 NI &

The weighted average values ftiie non-dairy cattle feeding situation and pregnancy % 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 suckreoagnant, 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
OFrdidtsS ola SadAaAYlFIGSR® ¢KS SadAYFGSR @SN 3IS RA3S
FYR 1 2Y2ft11F wWnny YR HAMMNIEZCHYYINROSOI YR YN TI
t SGUNR]120A6 YR {2YYSNI vnnux {2YYSNI mppnz »%SYlFy S
t 21 RNOS1 OSELISNI FTNRY G(GKS wSaSINOK LyadaddzisS ¥F2
conservdive average digestibility values for 3 basic cattle-sategories. These digestibility values were
employed for the emission estimation:

91 Dairy cattle DE =67%

1 Suckler cows DE =62%

9 Other cattle DE =65%

An overview ofthe currentinput data (submigen 2020) is presented ifab.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
I CS = Country Specific, publialpilable data (the Czech legislation, Cattle breeding Yearbtmk
I IPCC GL 2006, default values, Table 410047, 10.12

For example:

Thecoefficients (€ for calculatinghe Net energy for maintenance €0 of cattle is the default valuedm
Table 10.4 (IPCC 2006 GlI. (IPCC 2006)).
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Tab.5-9 Activity data and input data used for estimation of gross energy intake (GE) and emission factors for all age cattle
categories, actual data from 2018,

s 3 Woaman FUH

Population
(ihof heads), csus 365 222 77 20 209 106 111 71 129 104
g‘;ﬂf weight (kg), 650 650 600 800 470 560 265 300 115 115
'\C"'gt”’e weight(kg). 650 g50 650 800 650 800 650 800 650 800
Av. Weight gain 000 000 000 000 08 084 070 112 065  0.80
(kg/d), calc.
Av. Daily milk
production (Vd), cs 2536 350
Milk fat content %,
s 386  3.86

—
Eesed digestibility, %, ¢ 62 65 65 65 65 65 65 65 65
Emitting, % of the 100 100 100 100 100 100 100 100 35 35
year, CS
N of day on pasture,
% of 180 dave, CS 15 95 50 25 50 25 50 50 0 0
Pregnancy % year, C 90 90 0 0 0 0 0 0 0 0
Protein conten,
ik 5%, S 347 347
Cf net energy for
maintenance, T 038 038 0322 0370 0322 0370 0322 0370 0322 0370
10,444
G, activity coef., 000 000 000 000 000 000 000 000 000 000
stall, T.10.5
Caactivity coef., 017 017 017 017 017 017 017 017 017 017
pasture, T10.5
Cp,egnancy,net energy
for pregnancy, T. 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
107
Yn methane
conversion factor, ~ 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.00 0.000
T10.12
C net energy for
Growth. T 10.6 08 08 0.8 12 08 12 08 12 0.8 12

Tab.5-10 Calculated values used for estimation of methane emissions form enteric fermentation, all age cattle categories,
actual data fom 2018,

NEm, net energy for
mainten., MJ/day

49.69 4969 39.04 5566 3250 4259 2115 26.67 1131 12.99

NEanet energy for
activity, MJ/day
NEg, net energy for

4.17 4.17 3.27 4.66 2.72 3.57 1.77 2.23 0.95 1.09

growth, MJ/day 0 0 0 0 16.64 12.14 8.98 10.42 4.43 3.51
NEI, net energy for

lactation, MJ/day 7041 1055 0 0 0 0 0 0 0 0
NEw, net energy for

work, MJ/day 0 0 0 0 0 0 0 0 0 0
NEp, net energy for 447 447 B 0 0 0 0 0 o .

pregnancy, MJ/day
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GE, gross energy
intake, MJ/day
REM, ratio of net
energy for mainten.
REG, ratio of net
energy for growth
EF, enteric.ferment.
kgCH/head/year

359.15 220.24 121.78 170.14 184.38 190.75 110.77 13518 5594 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

153.11 93.89 51.92 7253 7861 8132 47.22 57.63 0 0

Details of the calculation are giventire abovementioned study (Kolar, Havlikova and Fott, 2004) and the
results are illustrated iTab.5-10. It is obvious that EFs have increased slightly since 1990 because of the
increasing weight and milk production for cows dwetause of the increasing weight and weight gain for
other cattle. On the other handZH emissions from enteric fermentation of cattle dropped during the
19902018 period to about one half of the former values due to the rapid decreases of the numbers of
animals keptTab.5-11).

Tab.5-11 Activity data and methane emissions from enteric fermentation, cattle category (Tier 2, £20038)

1990 1206 2300 96.68 41.78 116.61 96.10 212.71
1991 1165 2195 93.06 41.91 108.45 91.98 200.43
1992 1006 1943 94.85 43.19 95.44 83.92 179.37
1993 902 1609 95.17 42.92 85.88 69.07 154.95
1994 796 1366 97.17 42.90 77.32 58.59 135.91
1995 732 1298 101.21 45.05 74.11 58.46 132.57
1996 713 1275 102.83 45.43 73.27 57.98 13125
1997 656 1210 100.99 46.26 66.28 55.96 122.24
1998 598 1103 105.53 46.44 63.09 51.22 114.31
1999 583 1074 110.16 49.30 64.23 52.97 117.19
2000 548 1026 112.61 49.79 61.69 51.08 112.76
2001 529 1053 114.51 50.69 60.62 53.38 114.00
2002 496 1024 11821 51.74 58.67 52.97 111.64
2003 490 984 120.81 52.12 59.23 51.26 110.50
2004 476 952 123.20 52.05 58.63 49.58 108.21
2005 438 960 125.72 53.18 55.04 51.02 106.07
2006 424 950 126.91 53.22 53.81 50.54 104.35
2007 410 981 128.55 53.63 52.75 52.62 10537
2008 406 996 130.48 54.38 52.91 54.16 107.08
2009 400 964 131.53 54.37 52.55 52.39 104.94
2010 384 966 132.02 52.35 50.63 50.55 101.19
2011 374 970 134.49 52.91 50.28 51.32 101.59
2012 373 981 137.08 52.86 51.15 51.83 102.98
2013 367 985 137.67 5316 50.57 52.39 102.96
2014 373 1001 140.54 52.71 52.37 52.76 105.13
2015 376 1031 142.90 52.81 53.75 54.44 108.19
2016 373 1043 146.38 53.80 54.53 56.12 110.65
2017 370 1051 148.05 55.25 54.75 58.09 112.84
2018 365 1050 153.11 57.84 55.96 60.75 116.71

Enteric Fermentation of other livestock (sheep, goats, swine, horses)

Compared to cattle, the contribution of other farm animals toGii emissions from enteric fermentation

is much smaller (4% in 2018). TherefdZé} emissions from enteric fermentiin of other farm animals

(other than cattle) are estimated using the Tier 1 approach. Because some of the features of keeping
livestock in the Czech Republic are like those in the neighbouring countries of Germany and Austria, default
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EFs for Tier 1 appaches recommended for Developed countries were employed. The Czech Statistical
Office (CzSO) publishes data on the numbers of goats, sheep, swine, horses and poultry annually in the
Statistical Yearbooks (192D18). Considering the rather small humberstltiese animal categories,

default emission factors (Table 10.10 from IPCC 2006 Gl. (IPCC 2006)) were used for estimating methane
emissions: 8 kg of methane annually per head for sheep, 5 kg of methane for goats, 1.5 kg of methane for
swine a8 kg of methantr horses. An overview of methane emission estimated for other livestock in
period 19902018 is presented ifiab.5-12.

Tab.5-12 Methane emissions from enteric fermentation, otheivestock (Tier 1, 1992018)

1990 3.44 7.19 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 2.42 0.13 0.58 4.88
2017 1.74 2.24 0.14 0.62 4.74
2018 1.75 2.34 0.15 0.63 4.87

5.2.1.3 Uncertainty and time -series consistency

Uncertainty estimates are based on expert judgment. The uncertainty in thatgaata equals 5% and
the uncertainty in the emission factor equals 20%. The combined uncertainty, calculated according to IPCC
Tier 1 methodology, equals 20.6%.

Several methodological updates were made during the reporting period described in thenteldiRatext.
Time series consistency is always preserved. Recalculations due to the methodological updates were
carried out for the whole reported period.

Historical overview

LYAdGALFftes OFftOdZ FGA2ya ¢ SNB 0 {a\SgRa]2996). knpandi@eNR O f
emissions from animal excrements could be calculated according td;Thewever, because of tradition

and for consistency of the time series, the final values were also calculated according2aisieg the

emission &ctors from abovey SY 1 A 2y SR a0 dzRASAa 052t S20X mdbppnT WSH |
in many reviews organized by UNFCCC that an approach based on historical studies was is obsolete.
Moreover, IEFs (implied emission factors) were mostly foundwbers: especially EFs for enteric
fermentation in cattle seemed to be substantially underestimated. Details of the historical approach are
given in former NIRs (submitted before 2006).

The Czech team accepted critical remarks from the InternationalrERRpgiew Teams (ERT) and prepared
a new concept for calculatin@H emissions. This concept, in accordance with the Good Practice
implementation plan, was based on the following decisions:

1) Emissions of methane from enteric fermentation by livestockejgsource come predominantly
from cattle. Therefore TieR, as described in Good Practicgopd Practice Guidanc@000) is
employed only for cattle.

2) CH emissions from enteric fermentations of other farm animals are estimated by thelTier
approach. Becae some features of keeping livestock in the Czech Republic are similar those in
the neighbouring countries of Germany and Austria, default EFs for ITi@pproaches
recommended for developed countries were employed.
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Increased attention was firstly paid émteric fermentation. It was stated that cooperation with specialized
agricultural experts is crucial for obtaining new consistent and comparable data of suitable quality. The
relevant nationally specific data for milk production, weight, weight gaingfowing animals, type of
stabling, etc. was collected by our external experts (Hons and Mudrik, 2003). Moreover, statistical data for
sufficiently detailed classification of cattle, which is available in the Czech Republic, was also collected at
the same ime. Calculation of enteric fermentation of cattle using the Pi@pproach was described in a
study (Kolar, Havlikova and Fott, 2004) for the whole time series since 1990 using thenadiened
country-specific data. The necessary QA/QC procedures werformed in cooperation with experts from

IFER. The nationally specific data like the weight of individual categories of cattle, weight gains in these
categories and recent feeding situations were revised in 2006. The new values were estimatedlara simi
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 timesaperation with experts from

the Institute of Animal Sciences. These changes in the activity data and input parameters obviously did not
result in changes in emissions for the entire reporting period.

The important revision of cattle weight data (SubnassR018), along with harmonization of this input
data with the national legislation, resulted in an increase in the country specific emission factors for enteric
fermentation as well as an increase in the total emission by about 2% in the category tartagatation.

Before 2017 the Czech Statistical Office used age categories different from the national legislation (the age
periods were 8 months and 8.2 months for young categories) and the relevant body weight of calves,
young bulls and heifers wengsed in the estimates. Since 2017, the input data has been adapted to the
Czech legislation {6, 612 months). The time series is consisterthe weight data are relevant to the
number of heads in the category. This change does not have any signifigettion 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 procedimeentory 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 IFER experts. Some more specific parameters,
which are not availablBzom CzSO, are required to estimate the courgpecific 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 spreadshare updated at IFER, replacing the older
values. The verified data is transferred to the CRF Reporter, where the data is again technically verified. A
completeness check of CRF tables was performed for finatderies approval.

Estimated enteric fermntation emission factor for dairy and other cattle were compared with the default
enteric fermentation factors available for the Western Europe region in IPCC 2006 Gl. (IPCC 2006) (Table
10.11). While the EF for other cattle is comparable with the couspecific value (default value = 57,
country specific value = 56.03), the EF for dairy cattle is rather different: default value = 117, country
specific value = 153.11.

The technical update of specific calculation spreadsheet used for generating inpuiEfet, GE, Nex rate)
of cattle categories was carried out during the summer of 2018. The complete set of equations was revised.
The new system is robust and safe and minimizes the risk of technical errors.
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5.2.1.5 Source-specific recalculations, including chang es made in response to the review
process and impact of emission trends

As a result of validation of the activity data with CRI experts, the body weight of all the animal categories
was updated. Harmonization with the Czech legislation and EUROSTAT/Qi@ingrenas been
completed. The change in body weight (increase) was implemented from 2018 for cattle, swine, goats,
horses and sheep (s@&b.5-13and Tab.5-28).

Since 2Q7 the Czech Statistical Office has harmonized the age categories with the national legislation and
we accordingly used the relevant body weight of calves in the estimates. It is not possible to estimate the
change in total emissions because the changthéage categories simultaneously influence the body
weight and number of head in the relevant categories. An overview of the animal weight data used in the
2017-2019 submissions is presentedTliab.5-13.

Tab.5-13 Overview of activity data (animal weight) development per individual cattle categories in submissions 2017, 2018,
2019, 2020

Mature cows (dairy and suckler) 590 620 620 650 650
Heifers > 2 years 515 541 541 600 600
Bulls and bullocks > 2 years 850 850 850 800 800
Heifers 12 years 390 410 410 470 470
Bulls 12 years 560 560 560 560 560
Heifers 612 months* 290* 290* 265 265 265
Bulls 612 months* 350* 368* 300 300 300
Calves female to 6 months* 135* 139* 115 115 115
Calves male to 6 months* 135* 149* 115 115 115

** Since 2017 the reporting of the Czech Statistical Office hanimed the age categories with the national legislation (i.e60
months, 612 months) the relevant body weights of calves and young bulls and heifers were used in the estimates.

5.2.1.6 Source-specific planned improvements, including tracking of those identified i n 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 Americ@here is a serious need to validate i) the country specific Tier 2 method
used to estimate the value and ii) the country specific inputs into the estimation (Digestibility, for
example).

One of the tasks of the new research project mentioned abownged directly at ealuation of the
possibility of using specific emission factors in estimating greenhouse gas emissions from enteric
fermentation.Analysis of NIR reports from neighbouring countries armbimtry studies and information

are planned fo2020.

5.2.2 Manure Management (CRF 3.B)

This chapter describes the estimation ©H (51% share of emissions from the Manure management
category) and direct (24%) and indirect (2394) emissions from animal Manure Management. The total
emissions from manurenanagement CH and N,O) equalled 1,050 GEQ eq. in 2018. For detailed
information, seerab.5-2.
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Good agricultural practices were developed, based on agricultural policies and structures that support the
trends n the animal waste management system allocation after the Velvet Revolution (1989) and mainly
after the Czech Republic entered the European Union (2004). These procedures include inexpensive and
austerity measures, such as the incorporation of relevantgins in livestock feed, regular cleaning of the
stables or proper timing of manure applications to agricultural land in the period when plants absorb the
maximum amount of nutrients. These measures may also involve complicated procedures, such as using
low-emission techniques for application and storage and suitable livestock housing.

While the total emissions in the 2017 and 2020 submissions yielded approximately the same@dsalt, (

there are significant differences in the share of subcategory 3.Bukéa Management. Emissions
estimated in this category are currently around 20% lower than in the 2017 submission. There are several
reasons for this: the AWMS system was upgraded and further improvements and corrections described in
detail below in the tek tables and figures were implemented.

5.2.2.1 Source category description

This emission source covers manure management for domestic livestock. Both nitrousNogigar{d
methane CH) emissions from manure management for livestock (cattle, swine, sheegedigoats and
poultry) are reported.

Nitrous oxide is produced by the combined nitrification and denitrification processes occurring in the
manure. Methane is produced in manure during the decomposition of organic material by anaerobic and
facultative kacteria under anaerobic conditions. The amount of emissions is dependent on the amount of
organic material in the manure, climatic conditions and manure management. An overview of total
emissions from manure management is presentediab.5-14.

During the 199€018 period, the emissions from manure management decreased by about 66%.
Decreasing emissions from cattle and swine predominated in this trend. The reduction in the cattle
population is partly counterbalandeby an increase in cow efficiency (increasing gross energy intake and
milk production and milk quality).

Tab.5-14 Overview of emissions from manure management (192018, ktCQ eq)

1990 3125 1731 792 602
1995 2131 1209 525 397
2000 1899 1058 483 358
2005 1696 964 419 313
2010 1402 771 366 265
2015 1324 744 333 247
2016 1015 517 246 252
2017 993 502 243 247
2018 1050 533 256 261

5.2.2.2 Methodological aspects
5.2.2.2.1 Animal Waste Management Systems

¢CKSNBE NB F2dz2NJ YFAY alydaNB alyl3aSySyid aeaisSvya R
according Table 10.1@CC 2006):

1. Anaerobic digesters
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2. Liquid
3. Solid storage

4. Pasture/Range/Paddock

The use of manure in anaerobic digesters is relevant for cattle, swine and poultry manure. Operation of
anaerobic digesters began in 2006. The specific structui@zeth animal breeding (mostly in factory
farming) made it possible to build anaerobic digesters close to farms to very efficiently consume daily
manure production without the need to store the manure. Consumption of manure in anaerobic digesters
intheC5OK wSLJzf AO Aa fAYAUSR 0SOFdAaS &a2daNOSa 2F G0
limited. The number and capacity of anaerobic digesters has remained at its maximum value since
2015/2016.

Animal waste management systems (AWMS) distsighi}O and CH, emission estimations in the same
glred ¢KS adae2aidSYy ¢gFa dzZZJANFX RSR o0FaSR 2y Yf NN Sa |
concerned the 2012018 data series. Update of AWMS for cattle, swine and poultry categories based on
YENNENMWER YR bSazlfx Wo SE2018 tat sadiessiTheyamou Bfyn@n8rdll/ S R
in liguid and solid forms consumed in anaerobic digesters was derived from a statistical survey.

The previous country specific AWMS system was based orxfiertestudy of Mudrik, Z., Hons P. (2004)

and was updated several times by an expert opinion during the reporting period. The last update of this
system based on Kvapilik, J., Institute of Animal Science, personal communication) was carried out in 2011.
The history and current status of the countspecific distribution is shown in Tak15,Tab.5-16and Tab.

5-17.

Tab.5-15Ovewiew of the Czech country specific AWMS, cattle categories, 12008, fraction & manure management system,
%.

|
~ Fractionof Manure Nitrogen per AWMS [%]

1990 0 25 2 68 5
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- now 37 16 0 47 0
Non Dairy cattle (Weighted AVG

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- now 3 9 0 58 30
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Tab. 5-16 Overview of the Czech country specific AWMS systems for swine and poultry, -2998, fraction of manure
management syem, %.

Swine 19902015 0 76 0 23 0 1
Swine 2016 now 42 45 0 13 0 0
Poultry 19902015 13 0 1 2 84
Poultry 2016¢ now 7 3 0 90 0 0

Tab.5-17 Overview of the Czech country specific AWMS systems for sheep, goats and horses2Q980fraction of manure
management system, %.

Sheep 1992013 0 0 2 87 11
Sheep 201sow 0 0 45 55 0
Horses 199013 0 0 0 96 4
Horses 2014 now 0 0 42 58 0
Goats 1992013 0 0 0 96 4
Goats 2014 now 0 0 45 55 0

Manure management storage and usage is subject to national Decree No. 377/2013 Coll. This regulation
is based on EU regulation No 91/676/EHS from 1991. The manure storage capacity corresponds to the
estimated production for 6 months. This does not apply to theagerof solid manure on agricultural land

prior to use. Solid manure may be stored on agricultural land at suitable places in a field for a maximum
period of 24 months. The company/owner can store manure for fertilizer again on the same agricultural
land faur years after soil cultivation of the agricultural land. Liquid manure is to be stored ipiteak

tanks or scrub areas in stables. Reservoirs and tanks or areas in the stables must match the capacity of at
least four months estimated production of ligumanure or share a minimum of three months estimated
production of liqguid manure and dung, depending on the climatic conditions of the region. Decree No.
377/2013 Coll. includes five annexes with data for calculating production of manure in a situago& w
records of the manure management system evidence on individual farm level are not available (e.g. typical
animal mass of livestock, N content in excrement, dry mass of excrement, etc.). A farmer can calculate
production and control the use of manure@rding the number of head of livestock.

5.2.2.2.2 Methane emissions (CRF 3.B.1)

CH emissions from manure management were identified as a key source by trend and level assessments
(TA, LA) / sedab.5-1. The estimation of methane emiss®ifrom Manure Management for the Cattle
category is performed by the Tier 2 method. Methane emissions in other livestock categories are estimated
by the Tier 1 approach.

In relation to the decreasing trend in the animal population (especially cattle wimk} the methane
emissions from manure management rapidly decreased during the-202(period. The slow increase
begun in 2014 was interrupted by the update of AWMS in 2016. The trend in methane emissions from
manure management is presentedFig.5-2.
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Fig.5-2 The trend in methane emissions from manure management in period 12928 (in Gg)
Cattle category

The activity data on cattle population distributed by aged gender were obtained from the Czech
Statistical Office (CzSO) Yearbook. This is a consistent time series of the number of animals during the
entire reported period (1992018). Gross energy (GE)lues are estimated based on the national study

2T Yegd. (2004) and IPCC 2006 Gl. (IPCC 2006) in the special spreadsheet (more information in the
Enteric Fermentation chapter). These GE parameters are reported in CRF as-spantfi¢ data fortie

entire reported period Tab.5-18).

Tab.5-18 Gross Energy (GE, MJ/head/day) of cattle in reported period (:29Q8)

1990 1995 2000 2005 2010 2015 2016 2017 2018
| Dairy cows 226.8 237.4 264.2 294.9 309.7 335.2 343.4 347.3 359.2 |
Other cattle 116.0 122.7 132.3 138.6 140.3 140.9 144.0 142.4 148.1

EF is calculated farach cattle category angeported for dairy and nofairy cattle. The value reported

for nondairy (other) cattleisi KS ¢ SAIKGSR F @SNIF IS 2F GKISA NB& dDiaS I
separately. The total emissions are the sum of two productsaifckudpopulation of dairy cattle +
ERonpaiycanidpopulation of nondairy cattle).

The current updated datof the AWMS distribution were employed for the emission estimation. The other
specific parameters for estimation of the emission factors for cattle were obtained (Bo, MCF) from

5 NY Y 3eb ¢l. (2012). The specific parameters recommended for use by studiaseighbouring

O2 dzy (i NA& S a et &l5201%)vaee $h¢ same as the default values (IPCC 2006 Gl. (IPCC 2006)) and
O2NNBalLRyR (2 GKS /1TSOK Ot AYIF(AO 1 a@s@a2)wéesusddl NI Y S
for the emission estimation (Tab-:®)> ¢ KS +{ LJ NI Y S S NHet aD(2012) ori thell SR 0
basis of B ASH and MCF values) and EF for estimation of methane emissions are presdiaed-i9
andTab.5-20.
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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 2018

Population

e S Foam s FH

(th of heads), CSU 365 222 77 20 209 106 111 71 129 104
Body weight (kg), CS 650 650 600 800 470 560 265 300 115 115
GE Gross energy,

MJ/head/day * 359.1 220.2 121.8 170.1 184.4 190.7 110.8 135.2 55.9 56.4
DE Digestibility of

the feed, %, CS 67 62 65 65 65 65 65 65 65 65
ASH, content of

manure as a fraction 8 8 8 8 8 8 8 8 8 8
of dry feed intake, %

VS volatile solid

excr.per day in dry 6.63 4.61 2.37 3.31 3.59 3.71 2.15 2.63 1.09 1.10
organic matter *

MMS, Anaerobic

digesters, share, % 87 0 0 0 0 25 0 0 0 0
MMS, Pasture and 0 55 0 0 12 0 55 53 52 52
range, share, %

MMS, Liquid system, ¢ 0 37 19 10 6 9 17 1 1
share, %

MMS, Solidtorage, 47 45 63 81 78 69 36 30 47 47
share, %

Sum of (MCF*MS) *  0.037  0.015 0.076  0.049 0.034 0.024 0.028 0.040 0.018 0.018
B0 the maximum

methane production 0.24 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
capacity

Emission factor

kg CH/head/yr* 14.23 2.94 7.87 7.06 5.33 3.92 2.66 4.65 0.78 0.79

*Calculated value

C&; country specific data

CSU; The Czech Statistical Yearbook
B, (Table 10A4, Table 105)

ASH (recommendation p.10.42)

Tab.5-20 Listof parameters for methane emission factor estimation from manure management in the Czech conditions. MCF

values, %.

Anaerobic digesters

0%

Liquid system 17%
Daily spread 0.1%
Solid stadage 2%

Pasture range and paddock

1%

The equations for determining the emission factors and estimating the methane emissions were taken

from IPCC 2006 Gl. (IPCC 2006)):

1. Eqg. 10.22 (IPCC 2006 Gl., p. 10.37) was used to estimate the methane emissions:

Qo 0" OO M H O & SDNE &

6’0 T o~ v
WQWI

pT

Qo
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2. Eqg. 10.24 (IPCC 2006 Gl., p. 10.42) was utilized to estimate the VS parameter:
oy P OO0 0 "Y'O
WY 0O—— YOOOO
pmm p@ v

3. The methae emission factors were estimated using Eq. 10.23 (IPCC 2006 Gl., p. 10.41) :

OO0 W IHY 0LOAWTY

An overview of thalaily volatileexcretedsolids (VS, kg dry matter/animal/day), methane emission factor
and methane emissions falairy cattle and nosdairy cattle is presented ihab.5-21.

Tab.5-21 Overview of VSkg dry matter/head/day) ERkg CH/h/yr) and methane emissions (Gg) from manumganagement,
Cattle category (199@017)

1990 4.18 13.91 16.78 2.26 7.86 18.09
1991 4.03 13.39 15.60 2.26 7.89 17.31
1992 4.10 13.64 13.73 2.30 8.10 15.75
1993 4.12 13.69 12.35 2.29 8.06 12.97
1994 4.21 13.66 10.87 2.29 8.07 11.03
1995 4.38 13.61 9.97 2.39 8.08 10.49
1996 4.45 10.55 7.51 2.40 8.15 10.40
1997 4.37 8.51 5.59 2.43 8.30 10.04
1998 4.57 8.90 5.32 2.44 8.35 9.21
1999 4.77 9.42 5.50 2.57 8.87 9.53
2000 4.87 11.76 6.44 2.59 8.98 9.21
2001 4.96 12.10 6.41 2.63 9.80 10.32
2002 5.12 15.10 7.49 2.67 10.04 10.28
2003 5.23 17.98 8.82 2.68 10.12 9.95
2004 5.33 18.34 8.73 2.68 10.10 9.63
2005 5.44 18.54 8.12 2.74 10.33 9.97
2006 5.49 18.72 7.94 2.74 10.41 9.88
2007 5.56 18.96 7.78 2.76 10.22 10.02
2008 5.65 19.24 7.80 2.79 10.07 10.04
2009 5.69 19.40 7.75 2.81 9.79 9.44
2010 5.71 20.10 7.71 2.78 9.21 8.89
2011 5.82 20.48 7.66 2.80 9.19 8.92
2012 5.93 20.87 7.79 2.80 9.10 8.93
2013 5.96 20.97 7.70 2.81 9.13 9.00
2014 6.08 21.40 7.98 2.80 9.04 9.05
2015 6.18 20.00 8.27 2.81 9.15 9.44
2016 6.33 13.61 5.07 2.87 3.19 3.33
2017 6.41 13.76 5.09 2.84 3.19 3.36
2018 6.63 14.23 5.20 2.95 3.56 3.74
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Other livestock category

The emissions from other farm animals are estimated by thelTagproach. The default EFs for developed
countries were employedl@ab.5-22).

Tab.5-22 Default methane emission factors used to estimaH emissions from manure management (Table 10.15 and 10.14
IPCC 2006 Gl.)

Sheep 0.19
Goats 0.13
Horses 1.56
Swine (weighted average)** 6.3
Market swine (90%of the swine population) 6.0
Breeding swine (10% of the swine population) 9.0
Poultry
Broilers 0.02
Other poultry* 0.182

* Emission factor for other poultry is calculated as weighted average of two default EFs éerdifbreeding 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 defaglfdEfsarket swine and breeding swine.
The share of market swine in animal pdation was derived from livestock statistics provided by the Czech Statistical Yearbook
(CzSO0).

A more detailed description of methane and nitrogen emissions from Manure Management for the poultry
category is presented ihab.5-23.

Tab.5-23 Activity data, default emissions factors and emissions estimated for poultry population

Poultry 23573 0.1 (IEF) 2.464 0.172
Broilers 11 283 0.02 1.1
Other poultry 12 289 0.182 (WA)*
Wet system 13% 1.2
Dry system 87% 0.03
Other poultry 12 289 0.95 (WA)*
Hens (95% ) 11 675 0.96
Other species (5%) 614 0.83

* Weighted average calculated from subcategories

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 ro&iggds used for
emission estimation for the cattle category and Tier 1 and 2 for other animals. Emissions are calculated
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) mtgpe of
manure management system by the emission factor for that type of manure management system.

Input data consists of the mass fraction Xi,j of animal excrement in the animal category i (i = dairy cows,
20KSNJ OF GGt ST LIA 3 & Eemind mafagdidend(ANWRnizial Wasie VMadagetant S E
System) j (actually: j = liquid manure, solid manure, pasturage, anaerobic digesters). Here, it holds that Xi,
1+ Xi,2+...+Xi,6=1. For Tier 1, only the values of matrix X for typical meanaggnrent of animal
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excrement in Europe are given. AWMS parameters presented in the IPCC 2006 GI. (IPCC 2006) were
adapted to the Czech conditions.

A special spreadsheet is used for the calculation in the cattle categories. There are several sources of
activity data: population data, annual average excretion rates calculated from daily food intake (GE), share

of protein in the feed and in the milk. Input data for the current year (2018) is provid&dhbrb-26. Eq.

10.32 and Eqg. 183 (IPCC 2006 Gl. (IPCC 2006)) were used for calculation of the variables for nitrogen

intake and nitrogen retained (milk production and growth). The results were used as an input for Eqg. 10.31.

The parameters for estimation of the Nex for cattle werdemed from the literature and from personal
communications with agricultural experts. The protein content in milk is taken from the literature
references (Poustka 2007, Ingr 2003 and Turek 2000) and the protein content in feed (in dry matter) equal
16.9% is also taken from the available references (Zentazech feed standards P1%, Central Institute
F2N) {dzLISNBA&AAY3I |yR ¢SadAay3da Ay | A8W). det NexzstB is m y:'s
estimated for each cattle category, reported for dairgnrdairy (weighted average) and summarized for

all cattle. The sources of input data are presentedab.5-25

To estimateN,O emissions from manure management, the default emission factors for the different
animal waste managemesystems were taken from Table 10.21 (IPCC 2006 GTjadeg-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

Tab.5-25 Sources of input data used for calculation of Nex for dairytteat

Protein, milk, % Annual book of cattle breeding
Protein, feed, % Task force of reactive nitrogen, 2015
Milk production, I/head Annual book of cattle breeding

N intake, kg N/head/yr Calculated, IPCC 2006,@fy 10.32

N mik, kg N/head/yr Calculated, IPCC 2006,®H 10.33

N weight gain, kg N/head/yr Calculated, IPCC 2006,G¢qg 10.32

N excreted, kg N/head/yr Calculated, IPCC 2006,@hQ 10.31

Tab.5-26 Activity data, irput data and calculated data used for estimation of annual nitrogen excretion rate for all age cattle
categories, actual data from 2018
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Population
(th of heads), CSU 365 222 77 20 209 106 111 71 129 104
Body weight (kg), CS 650 650 600 800 470 560 265 300 115 115

GE Gross energy s0q1 5005 1218 1701 1844 1907 1108 1352 559 564

MJ/head/day *

Protein cantent, milk,

%, CS 3.47 3.47

Protein content,

feed, %, CS 16.5 16.5 16.5 16.5 16.5 16.5 16.5 16.5 16.5 16.5

N intake rate
(kg N/head/yr) *

N milk retention

(kg N/head/yr) *

N  weight gain
(kg N/head/day *
Annual N excretion
rate * 141.2 108.1 63.6 88.9 90.1 915 5058 57.35 20.86 18.38
kg N/head/yr*

*Calculated value

C&; country specific data

CSUWU;Czech Statistical Ydmok

187.58 115.02 63.60 88.86 96.30 99.62 57.85 70.60 29.21 29.46

46.37 6.95

o

0 0 0 6.16 8.16 7.27 13.25 8.36 11.08

An overview of the estimated nitrogen excretion value used for calculatiba@émissions from manure
in cattle category is presented Tab.5-27.

Tab.5-27 The Czech countrgpecific Nex (nitrogen excretion) values used for estimation MjO emissions from manure
management (199€2018) in the cattle category

1990 98.29 54.54
1995 102.57 57.41
2000 112.38 61.78
2005 121.68 65.21
2010 126.03 65.93
2015 132.55 66.21
2016 136.12 67.90
2017 136.78 66.90
2018 141.20 70.05

The Nex value for other animal categories is based on the country specific data for Typical Animal Mass
(TAM) andeqg. 10.30 and the default excretion rate (Table 10.19, IPCC 2006 Gl.). The relevant input data is
available inTab.5-28. As a result of validation of the activity data with other reportitigg TAM value for

all the animal categories was updated. Harmonization with the Czech legislation and EUROSTAT/OECD
reporting was completed by this change. The change in body weight (increase) has been implemented
since 2018 for cattle, swine, goats, horses and sheep. The dedre#ise average weight ithe poultry

category was employed for the 2012018 time series.
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Tab.5-28 Input data and nitrogen excretion (Nex) for other animal categories, input data, Submission 2020

Sheep 49 50 0.85 15.51
Swine 59 63 0.68 15.64
Poultry 2 1.32
Brailers 1.10 0.53
Other poultry 0.95* 0.46
Horses 498 616 0.26 58.46
Goats 50 50 1.28 23.46

** The emission factor for other poultry is calculated as the weighted average of two default EFs for two animal cagegory: h
(95%) and other poultr§6%) =(0.96*95+5*0.83)/100.

A more detailed description of methane and nitrogen emissions from Manure Management for the poultry
category is presented ihab.5-23.

The emissions are then summed over all the manure managememrinsgsi he manure production data
for individual AWMS in 2018 is reportedTiab.5-29. The values are compared with outputs from the 2017
submission (the previous AWMS in use).

Tab.5-29 Nitrogen production in manure distributed by individual AWMS (kg N/yr), submission 2017 and 2020

Anaerobic digesters 0 32340 508
Liquid systems 60943 711 26184 115
Daily spread 1181166 0

Solid storage 62 000 042 83 336 330
Pasture range and paddock 23747 058 25451 797
Other 9632 774 0

Totals 157 504 751 167312 749

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 pringron time and, to 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 volatilizationtime form of NHand NQfrom manure management systems (MMS)

is based on multiplication of the amount of nitrogen excreted (from all the livestock categories) and
managed in each MMS by the fraction of volatilized nitrogen (Eq. 10.26). N losses arartireadsover

Fft GKS aa{0&dad ¢KS ¢ASNI m YSiK2R A& SyYLft2&S8SR dza|
default fractions of N losses from MMS due to volatilization (Table 10.22, IPCC 2006 GlI. In order to estimate
indirectN.O emissions from Manure Megement, the fraction of nitrogen losses due to volatilization and

the default indirect factor Efassociated with these losses were employed (Table 11.3, 2006 IPCC Gl.).

In cooperation with the Crop Research Institute, a specific value for the propasfiaitrogen from

manure that is leached from the solid management system has been set up. The results of very recent
NE&ASEFNDOK O0YENNI SG fd HamyO & SNB cekadlie ThewdleSsd G A Y I
1% of solid manure stored tdoors or in feedlots.
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Tier 1 calculation of N losses due to leaching from manure management systems is based on Eq. 10.28,
where the amount of N from the solid fraction of annual production of manure per animal is multiplied by
the percentage of manged amure nitrogen losses for the livestock category (country specific value)
FraC\lzachMS

An overview of indirect and dire&t.O emissions estimated during the period 1992020 is presented in
Tab.5-30.

Tab.5-30 Indirect and directN,O emissions from manure management, period 192020, Gd\.Olyear

1990 1.99 0.02 2.02 2.66 4.68
1991 1.91 0.02 1.93 2.56 4.49
1992 1.76 0.02 1.78 2.34 4.12
1993 1.59 0.02 1.61 2.11 3.71
1994 1.39 0.02 1.41 1.85 3.26
1995 1.32 0.01 1.33 1.76 3.09
1996 1.32 0.02 1.34 1.78 3.12
1997 1.28 0.01 1.29 1.72 3.01
1998 1.23 0.01 1.24 1.66 2.91
1999 1.24 0.01 1.26 1.69 2.94
2000 1.19 0.01 1.20 1.62 2.82
2001 1.17 0.01 1.18 1.59 2.77
2002 1.16 0.01 1.17 1.58 2.74
2003 1.13 0.01 1.14 1.52 2.65
2004 1.08 0.01 1.09 1.46 2.55
2005 1.04 0.01 1.05 1.41 2.46
2006 1.02 0.01 1.03 1.38 2.41
2007 1.01 0.01 1.02 1.37 2.39
2008 0.98 0.01 0.99 1.35 2.34
2009 0.91 0.01 0.91 1.26 2.18
2010 0.88 0.01 0.89 1.23 2.12
2011 0.84 0.01 0.85 1.16 2.01
2012 0.82 0.01 0.83 1.14 1.98
2013 0.84 0.01 0.85 1.17 2.01
2014 0.81 0.01 0.82 1.10 1.92
2015 0.82 0.01 0.83 1.12 1.95
2016 0.83 0.01 0.85 0.83 1.67
2017 0.82 0.01 0.83 0.82 1.65
2018 0.86 0.01 0.88 0.86 1.74

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 20% for estimation dflthemissions ad 30% for
estimation of theN,O emissions. The combined uncertainty fok emissions equals 20.6% and that for
N>O emissions equals 30.41%.

The time series consistency was negatively affected by unequal development of the manure system
distribution. TheF A NB G SELISNI 2dzRISYSYy(d o6adzZRNN] %ods | 2y&s
share of the liquid fraction in the dairy cattle category and decrease in the solid fraction in thaairgn

cattle category caused by a change in the technology tiedateeding as the early 1990s. This expectation

has not been met and, until the 2019 submission, the manure distribution retained its original value. Fig.
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5-3). This trend is interrupted by implementation of the new AWMS for the concerned time sekigsan
2018.

100%
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Fig.5-3 Development of Manure Managements systems share used for calculations, dairy cattle.

Before 2017, the Czech Statistical Office used age categories that differed from the nationaldagislat
(age periods of-8 months and 8.2 months for young categories) and the relevant body weight of calves,
young bulls and heifers were used in the estimates. Since 2017, the input data has been adapted to the
Czech legislation {6, 612 months). Théme series is consistertthe weight data are relevant to the
number of head in the category. This adoption does not have any significant impact on the emissions from
livestock.

5.2.2.4 Source-specific QA/QC and verification

QA/QC includes checking the adimilata, 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 (@5603erted into the excel
spreadsheets and verified by other IFER experts. Some more specific parameters, which are not available
from CzSO, are required to estimate the courgpgecific emission factors for cattle (Tier 2). The-zoo
technical national dta (esp. cattle breeding) is supplied by experts at the agricultural 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, whigne data is once again technically verified. A
completeness check of the CRF tables was performed for finalstamies approval.

Special attention was paid to validation of the emission factors estimated by the Tier 2 method and the
country-specific aninal waste management system.

The emission factor for methane production from manure management is calculated by Tier 2 methods
for both cattle categories. The default values (Table 10.14, IPCC 2006 Gl.) are lower than the country
specific ones:
Dairy catte, methane emission factor for manure management:

Default value = 21, country specific value (Submission 2020) = 14.23
Non-dairy cattle, methane emission factor for manure management:

Default value = 6, country specific value (Submission 2020) = 3.56
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The values of the country specific emissions factors changed due to the implementation of AWMS.

The Tier 2 procedures used for estimation of nitrogen excretion for cattle do not yield the nitrogen
excretion rate for dairy cattle and other cattle, butet rates can be calculated from typical animal mass
data and estimated nitrogen excretion. The nitrogen excretion rate for dairy cattle and other cattle was
compared with the default Nex rate factors available for the Western Europe region in IPCC ZU0a6I6&!.
10.19). The default values for the both categories are lower than the country specific ones:

Dairy cattle, Nex rate:

Default value= 0.48, country specific value (Submission 2020) = 0.8,
Non-dairy cattle, Nex rate:

Default value= 0.33, countrypscific value (Submission 2020) = 0.45.

Tier 2 procedures are used for estimation of the VS parameters for cattle. The country specific values were
compared with the default value available in IPCC 2006 GlI. (Tablet dith10A5):

Dairy cattle, dailyolatile solid excreted (VS):

Default value = 5.10, country specific value (Submission 2020) = 6.63
Non-dairy cattle, daily volatile solid excreted (VS):

Default value = 2.66, country specific value (Submission 2020) = 2.95

The Nex excretions estimatddr all livestock categories were compared with the data in Czech Decree
No. 377/2103 Coll. The results are presentetiab.5-31. Overestimation oN.Oemissions in the Manure
Management category is probable.

Tab.5-31 Comparison of Nitrogen excretion data estimated in NIR (Submission 2020) and information available in the Czech
regulation, Decree No. 377/2013 Coll.

Nex, Czech regulation Nex, Czech regulation, Nex , used in NIR
kg N/livestock unit*/year livestock weight from NIR Kg N/head/year
kg N/head/year
Dairy cattle (Tier 2) 84 109,2 136.8
Other cattle (Tier 2) 69 89.7 66.9
Swine (Tier 1) 100 12.6 15.6
Sheep (Tier 1) 50 7.5 155
Goats (Tier 1) 50 7.5 23.4
Horses (Tier 1) 40 49.2 58.5
Poultry (Tier 1) 175 0.35 0.49

* livestock unit = 500 kg

5.2.2.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

Most of recalculatias for the current NIR submission concerned this category. Changes caused a decrease
in the total emissions from Manure Management by about 30% comparedthdthesults ofthe 2017

submission (before implementation of the new AWMS). The share of GHGimmigsom Manure
Management in the total emissions from Agriculture decreased by about 3% due to these recalculations.

Overview of changes implemented in category 3.B. in the 2020 submission:

3.B.1. Methane emissions from Manure managemedairy andnon-dairy cattle category
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An increase in body weight in dairy and some of-dairy categories was implemented (sEab.5-5). The
cattle body weight data are now fully harmonized with the Czech legislation. Together with ingrédassi
milk production, the calculated Gross Energy (GE, MJ/head/day) value increased by about 3&th(see
5-18). This change was employed for 2018.

3.B.1. Methane emissions from Manure Managemenbn-dairy cattle category

The increase in the body weight in neadairy cattle categories due to harmonizing with the Czech
legislation (Decree No. 377/2013) led to an increase in the weighted average of other cattle mass to 420.9
kg per head. Consequently, the higher value (0.18 ims@a7) of B¢ maximum methane producing
capacity for manure produced by the livestock category was used for the estimation (Tabk).18sAa

result, the methane emission factor from Manure Management increased from 3.19 to 3.56 (12%) in this
category CorrespondinglyCH emissions from manure in netairy cattle category increased by 12%. This
change was applied for year 2018.

3.B.1. Methane emissions from Manure Managemedairy and nondairy cattle category

The update of AWMS concerned thelB02018 data series. The MCF value calculated as the weighted
average of the manure systems in use decredsedbout 38% for dairy cattle and by 65% for wuairy
cattle. Correspondingly, methane emission factors and methane emissions from manure mamagem
decreased by about 50%.

3.B.1. Methane emissions from Manure Managemeswine

The methane emission factors for manure management of swine were updated. Thietondata in the

Czech Statistical Yearbook allows the swine population to be dividecthiantket (90%) and breeding swine

(10%). This division allows calculation of the weighted average of the methane emission factor for manure
management (Table 10.14, IPCC GL) and use of the value 6.3 instead of 6.0. The recalculation was prepared
for the whole time series. Correspondingl@H emissions from manure in the swine category increased

by about 5%.

3.B.2N,O emissions from Manure Management

A technical error was found in the calculation O emissions from Manure Management. The error
involved he inclusion of nitrogen from pastures, range and paddock in the calculation of emissions in both
Categories 3.B and 3.D. This double counting was eliminated. This change results in a dedigase in
emissions from Manure Management by about 15%. Recdionlavas carried out for the whole time
series.

3.B.2 Direct and indiredthO emissions from manure managemeqtJpdate of AWMS for other
livestock categories (horses, goats, sheep)

.FaSR 2y YENNISG Ff ounnmm0O3Z (0 Kepwadzoddméred gnte 2D1%.a { ¥ 2
An increase in the direct and indireldtO emissions of about 5% was recorded in these categories, while

an additional increasing effect occurred in 3D emissions from soil management. The starting year of

2014 was confined by CRI experts and corresponds to EUROSTAT/OECD reporting.

3 B Direct and indiredt,O emissions from manure managemerit/pdate of AWMS (cattle, swine,
poultry)
.FaSR 2y Y pNEEzWE SO WdMPBh HYR 6Hamy 0 (GKS dzLJRFGS 2
categories was implemented since 2016. Consumption of manure in liquid and solid form in anaerobic
digesters was derived from a statistical survey. The starting year of 201d&wisned by CRI experts and
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corresponds to EUROSTAT/OECD reporting. This important change in AWMS affected the results of 3.B.2
N.O Emissions from manure, which decreased by 10%.

3.B.2.5. Indirect emissions from Manure Managemeht losses due to leaaig

In cooperation with the Crop Research Institute, a specific value for the proportion of nitrogen from
manure that is leached from the solid management system has been set up. The results of very recent
NEA&ASEFNOK oYt NNJ Si{ I f liecounryspecifioFGdFaluezang Wiludi2l%9fsdid Y I § S
manure stored outdoors or in feedlots. The recalculation was prepared for the whole period. Iridi@ect
emissions from manure increased by about 1.5% as a result.

5.2.2.6 Source-specific planned improv ements, including 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 mare nitrogen produced by livestock in the Czech Republic as
the key input information. An informal working group for the national nitrogen balance, nitrogen emission
inventories and emission projections were established at the Ministry of EnvironmenCZEoh NIR team
participates in this group.

A higher tier method for estimation of nitrous oxide emissions from manure management of swine will be
prepared in cooperation with CRI experts and institutions. The annual Nex rate used for the estimation of
nitrogen in manure for swine for NIR is higher (+24%) than the value recommended in the relevant
legislation in the Czech Republic. Recalculation based on cespepific zootechnical data will be
prepared for the next submission (2021 or 2022).

One of thetasks of the new research project mentioned above is aimed directly at improvement of
emissions reporting in the Manure Management sec@onditions and consequences of implementation
of the nitrate balance model ithe reporting of agricultural land ens#ons. Theesults of this project will

be implemented in the sector reporting in the 2023 submission at the latest.

5.3 Rice cultivation (CRF 3.C)

G LINBaSyidasx y2 O2YYSNODAFET NROS OdzZ GAQGFGA2Y A& 0SS
keyis 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.
Both sub categories (direct and indirect emissions) arg keurces o\,O soil emissionsliab.5-1). Nitrous

oxide is produced in agricultural soils as a result of microbial nitrification and denitrification processes. The
processes are influenced by the chemical and physical charditteijavailability of mineral N substrates

and carbon, soil moisture, temperature and pH). Thus, the addition of mineral nitrogen in the form of
synthetic fertilizers, animal manure and other organic nitrogen applied to soils, crop residue/renewal and
sewae sludge enhanced the formation of nitrous oxide emissions.

Nitrous oxide emissions from Agricultural managed soils include these subcategories:
1 The direct emissions (synthetic fertilizers, animal manure applied to soils, crop residues, sewage
sludge andbther organic fertilizers applied to soils)
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The emissions from pasture manure (PRP)

Amount of Nitrogen mineralized in mineral soils considered for Cropland remaining Cropland
The indirect emissions (atmospheric deposition and nitrogenous substancesdlirsio water
courses and reservoirsleaching).

An overview of direct and indirect emissions by individual sources is preseniad i5-32.

= =4 =1

Tab.5-32 Direct and indirectN>O emissbns from Agricultural Soils in period 199018 in ktN,O

1990 18.9 6.6 3.0 0.004 3.9 0.04 0.8 1.4 3.2
1995 12.0 3.6 1.9 0.01 2.9 0.04 0.7 0.8 2.0
2000 11.8 4.1 1.7 0.02 2.5 0.04 0.6 0.8 2.0
2005 11.9 4.6 15 0.02 2.3 0.04 0.6 0.8 2.0
2010 10.9 4.2 1.3 0.04 2.0 0.04 0.7 0.8 1.8
2015 13.8 6.2 1.3 0.04 2.3 0.03 0.7 1.0 2.6
2016 15.3 6.4 1.9* 0.04 2.6 0.03 0.7 11 2.6
2017 15.4 6.2 1.9* 0.04 2.8 0.03 0.7 1.1 2.6
2018 14.2 5.5 2.0* 0.05 2.5 0.02 0.7 1.0 2.4

1 Animal Manure + Digestate are sources of emissions

In 2018, 89% of totaN,O emissions from Agriculture originated from Agricultural Soils, while the rest
originated from Manure Management (11%). The trend\k® emissions from this category decreased
during the 199€2010 reporting period (the minimum level) and then slowly increased. The emissions from
managed soils decreased by about 25% from 1990 to ZldI&5-32 and Fig. 5 show theN.O emissions

from Agricultural soils from the individual s@ltegories.
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Fig.5-4 NoO emissions of Agricultural soils by the individual swategories

5.4.2 Methodological aspects

Although agricultural soils are the key source, emissiohs@fre estimated and analysed using the Tier
approach of IPCC 2006 Gl. (IPCC 2006). A set of interconnected spreadsheets in MS Excel has been used
for the relevant calalations for several years. The emissions from nitrogen excreted onto pastures and
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paddocks by animals are reported under animal production in the CRF table. The nitrogen from manure
that is spread daily is consistently included in the manure nitrogene soils.

5.4.2,1 Activity data

The standard calculation of Tigrequired the following input information:

1 The amount of nitrogen applied to the soil in the form of industrial nitrogen fertilizers (CzSO data,
Statistical Yearbook49902018, Ministry of Ariculture);

Managed manure nitrogen available for application to the soil (NIR data, Eq.10.34);
Annual yields (harvest/production area) (CzSO datatistical Yearbook49962018)
Annual amount of urine and dung N deposited by grazing animals on ARBafsl) eq.11.5)

Amount of sewage sludge directly applied to agricultural soils (CzSOSfatistical Yearbooks
2002-2018, retrospective analysis for the 199@001 period)

T Amount of N in mineral soils that is mineralised, in association with lossilo€ in the Cropland
remaining Cropland category (LULUCF, NIR data)

I Amount of organic nitrogen inputs applied to the soil (digestate), CRI data

== =4 —a

5.4.2.2 Direct emissions from managed soils (CRF 3.D.1)

The emission factors used for calculation of difdgd emissions are shown ihiab.5-33. The IPCC default
fraction values are used to estimalt€O emissions.

Tab.5-33 The emission factors for the estimation of the direct emissions from mged soils (Table 11.1, IPCC 2006 Gl.)

| Synthetic fertilizer

| Animal Waste, digestate
| Sewage Sludge

| N-crop residues

| Mineralized N

| Cattle, pigs, poultry ER=0.02 kdg\,O-N'kg N
' Sheep, others ER=0.01 kg\zO0-N/kg N

Synthetic N fertilizers (&, CRF 3.D.1.1)

ER=0.01 kg\;O-N/kg N

The application of agricultural fertilizers was formerly intense in the Czech Republic but decreased radically
after 1990. The activity data is taken from the o#icstatistical offices (CzSO). The amount of nitrogen
fertilizers applied in 1990 equalled over 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 negatideended

in 2017 and 2018 when only 397 kt of fertilizers was applied (2% decreasing), respectively 351 kt (14%
decreasing). This trend is presented in Fi§. 5
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Fig.5-5 Consumption of N from synthetitertilizers (kt) during reporting period (1992018)

Organic N applied as fertilizer ¢k incl. animal manure and sewage sludge, digestate, CRF
3.D.1.2)

The amount of managed manure nitrogen available for application to manged soils (FAM) is calculated as
the product of the annual average N excretion per animal per species and the fraction of the manure
management system and €Fragssvmg. The default value of the fraction Fiaguds given in Table 10.23,
Equations 10.34 and 11.4 (IPCC 2006 Gl.).

The data on sewage sludge applied to the soil have been officially available since 2002. The data for the
previous period was estimated by statistical methods. Specifically, linear regression was used to estimate

the trend from known activity data for 2008 2016 (f= 0.62). This trend was used to estimate the missing

AD since 1990. The regressed values are not used in the period where AD is available from CzSO. The
YIEGA2YyLFE AaLISOAFAO QI f dzS egaF2009andNiBfamiSeyhissiacoii(B/sée 2 ¥ o d
Table 11.1., IPCC 2006 Gl.) were employed to estimate the emissions from sewage sludge (FSEW).

Implementation of the new AWMS was also reflectedNsO emissions from managed soils. The
corresponding amount of animal manure availablerf@naged soils has been reduced but, on the other
hand, a new source of nitrogen has been added as "Other organic fertilizers applied to tiqelgmbtate
(Fooa. The change ithe activity data applied to the 2018018 time series.

Total amount of aganic N fertilizer applied to the soilff is calculated as the sum of+ Fsewt+ Fooa An
overview of activity data inputs is presentedTiab.5-34.

Tab.5-34 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 192018, kt N/yr

1990 193 663 253 193 916
1995 123 841 656 124 497
2000 110933 1059 111 992
2005 98 443 1275 99 718
2010 85 632 2244 87 876
2015 81951 2333 84 284
2016 77 843 2314 44 421 124 578
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2017 76 386 2792 44 421 123 598
2018 80 826 3289 44 421 128 535

Urine and dung N deposé&d on pasture by grazing animalsgf CRF 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 alhount of
excreted by each livestock species and the fraction of this N deposited on pasture, range and paddock soils
by each livestock species. The data needed for this estimation can be obtained from estimation of the
nitrogen content in an animal waste managent system and the share of PRP in the relevant livestock
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 N decreases rapidly because ofstialst
changes in the livestock population (Figh)5
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Fig.5-6 Trend in the total amount of nitrogen excretion and nitrogen excretion from pasture during the reporting period

Two default emission factodab.5-35) 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 from 0.083 in 1990 to 0.152 iA1B.

Tab.5-35 IPCC default emission factors of pasture, paddock, range (PRP) animal waste management system
[kg NoO-N per kg N excreted]

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 (agowend and belowground), including N

fixing crops, returned to soils annually. It also includes the N frefixihg and norN-fixing forages
mineralised durig forage or pasture renewal. This is estimated from crop yield statistics (CzSO) and default
factors for above/belowground residues: yield ratios and residual N contents {&&e 5-37). The zero
values were applied as the parames Fragemoveand Fragurnbecause no survey data is available from
experts in the country required on page 11.14 IPCC 2006 Gl.
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An overview of the annual yield of agriculture products is presentedain. 5-36. The 2018 yield of
agricultural products except for pulses was lower compared to the same data for the previous year.

Tab.5-36 Annual yield of agricultural products (t/ha) during the reporting period

1990 5.42 2.68 16.00 33.89 6.77 3.67
1995 4.18 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 59.38 591 1.64
2016 6.36 2.37 29.88 67.81 7.30 2.64
2017 5.50 2.34 29.42 66.56 9.97 241
2018 5.20 2.62 25.50 54.96 8.47 1.66

Tab.5-37 Default value of input factors used in estimation of FCR, Table 11.2 (IPCC 200&(8L)ated datag Submission 2020

Dry mater 0.88 0.91 0.22 0.22 --- 0.91
Rac calculated 1.26 1.51 0.14 0.12 0.30 1.74
AGpw, calcul. 6.56 3.40 3.61 6.56 2.54 2.89
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
RscBIO 0.22 0.19 0.20 0.20 0.40 0.19
Nsc 0.009 0.008 0.014 0.014 0.022 0.008

Note: The parametersa@and AGguare calculated by using Eqg. 11.6 (IPCC 2006 Gl.) and adequate parameters.

Since different crop type vary in residue, yield ratios, renewal time and nitrogen contents, separate
calculations are performed for major crop types and then the nitrogen values for all crop types are
summed. Crops are segregated into: 1) #dfixing grain crops, 2)-fixing gains and pulses, 3) potatoes,

4) sugar beets, 5)-fixing forage crops (alfalfa, clover) and 6) soya. Eq. 11.6 is used to estimate N from
crop residues and forage/pasture renewal for a Tier 1 approach. The default values of input factors used
in the estimaion are presented iTab.5-37.

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 coection factor

was employed to 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 in the 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 o), is a result of changes to lhmuse or management in the category of Cropland
remaining Cropland in the Agriculture sector. The annual amount of carbon from mineral soils from Forest
land converted to Cropland (CRF Table 4.B.2.1) and Grassland converted to Cropland (CRF Talde 4.B.2.2)
estimated in the LULUCF sector.

Eq. 11.8 (IPCC 2006 Gl.) is used to estimate the N mineralised as a consequence of this loss of soil C, where
a default value of 10 is used as the C:N ratio in soil organic matter. The LULUCF sector provides 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 emissions from N mineralizationmobilization, which were accordingly recalculated for

the entire reporting period since 1990.
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5.4.2.3 Indirect emissions from managed soils (CRF 3.D.2)

In addition to the direct emissions &0 from managed soils that occur through a direct pathway (i.e.
directly from the soils to which N is applied), emissiondNgD also take place through two indirect
pathways. The first of these ways is the volatilization of N asaNtHoxides of N (NQ and the deposition

of these gases and their products NHnd NQ onto soils and the surface of lakes and other waters.

The method for estimating indirech,O emissions includes two emission factorBal. 5-39): one
associated with volatilized and Hdeposited N (Ef; and the second associatedith N lost through
leaching/runoff (Efj. The overall value for E&quals 0.0075 ki.O-N/kg N leached/ in runoff water. The
method also requires values for the fractions of N that are lost through volatilizatiorsgEsaed Fragasy
or leaching/runof (Fraceacy. The default values of these fractions are presented in Tab.5-38.

Tab.5-38 The IPCC default parameters/fractions used for indirect emission estimation (Tabig, IRCC 2006 Gl.)

Fracaswm 0.20
Fra(‘@ASF 0.10
Frageacwn) 0.30

Tab.5-39 Emission factors (EFs) for indirect emission estimation

Atmospheric Depositio ER=0.01 kd\,O-per kg emitted Nkland NC
Nitrogen Leaching El=0.0075 kd\.O - per kg of leaching N

Volatilization

TheN:O emissions from atmospheric deposition of N volatilized from managed soil are estimated using
Equation 11.9. The equationputs are estimated for direct emissions from managed soils. The inputs are:
the annual amount of synthetic fertilizer N applied to soils, the annual amount of manged animal manure
and sewage sludge N applied to soils, the annual amount of urine and\tldegosited by grazing animals.
The conversion oN,O-N emissions td\;O emissions for reporting purposes is performed using factor
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 inputs are estimated for direct emissions from 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 manarel sewage sludge N applied to soils, annual amount of
urine and dung N deposited by grazing animals, amount of N in Crop residues and annual amount of N
mineralised in mineral soils The conversioNgd-N emissions td&N,O emissions for reporting purposés
performed using factor 44/28.

An overview of estimated values of indirect emissions is presentédlirb-32.

5.4.3 Uncertainty and time -series consistency

In relation to the consistency of the emission seriedNgD (agriculturalsoils), it should be mentioned that
the emission estimates have been calculated according to the default methodology of IPCC 2006 GI.
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The quantitative overview and emission trends during the 12908 period are shown in Fig:15and the
trend in NoO emissions from agricultural soils is summarized in TaB. Buring 199€018, the total
emissions from Agricultural soils decreased by 25% (with minimum in 2010).

Following ERT, the Czech emission inventory team verified the activity data required fategisrng and

found that the previously reported data based on expertgoeent of areas could not be confirmed and
GSNAFASR FTNRY GKS 2FFAOALFE adlrdradArdoaed ! OO2NRAY 3
I ASYOAlLtl | yR %d 9EYSNRGI 0TI GKSNB I NB y2 Ocdzft GA DI (
also no data for this category. Organic soils mostly occur on forest land and they are reported under the
LULUCEF sector.

Uncertainty estimates are based on expert judgment. The uncertainty in the activity data for estimation
of direct and indirect emssons from agricultural soils equals 20%; this value equals 10% for Pasture, Range
and Paddock Manure (PRP). The uncertainty in the emission factor for estimation of direct and indirect
emissions from agricultural soils equals 50%; this value equals Dd@Xtifnation of emissions from PRP.

The combined uncertainty for the direct and indirect emissions from agricultural soils equals 53.85%; this
value equals 100.5% fdkO emissions from manure management system PRP.

Missing data about the amount of sewagludge applied to agricultural soils was added to the reported
time series thanks to statistical retrospective analysis of the available data about sewage sludge
production for the previous submission (see Chapter 5.4.5., NIR 2018).

5.4.4 Source-specific QA/Q C and verification

A detailed description of souregpecific QA/QC and inventory verification of agriculture is presented in
section 5.1.3. Inventory in this subcategory is based on Tier 1 procedures and methods because there is a
lack of relevant countrgpecific 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 withl@Rperts, the amount of mineral fertilizers used in
managed soils has 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 AWMS wasalreflected inN-O emissions from managed soils. The
corresponding amount of animal manure available for managed soils has been reduced, but on the other
hand a new source of nitrogen has been added as "Other organic fertilizers applied to theligestate.

The result of this change is a 10% increads,@ emissions in this category. This change concerned the
20162018 time series.

As a result of validation of the activity data with CRI experts, the amount of mineral fertilizers used in
managed sod has been updated since 2000. Direct and indikg@temissions increased by about-16%,

due to the larger amount of inorganic fertilizer consumed in agricultlitee starting year 2000 was
confirmed by CRI experts and corresponds to EUROSTAT/OEGDgepor

As a result of validation of the activity data with CRI experts, the body weight of all animal categories was
updated. Harmonization with the Czech legislation and EUROSTAT/OECD reporting was finished by this
change. The change in body weight (iease) was implemented for cattle, swine, goats, horses and sheep
from 2018. The decrease tihe average weight ithe poultry category was implemented from 2014.
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The estimates of the underlying AD from LULUCF (changes in soil carbon under Croplandchgemaini
Cropland) were revised by sectoeadperts for the NIR 2020 submission. The revised values do not contain
any missing estimates for the reporting period. The changed AD from the LULUCF sector resulted in revised
estimates o\,Oin Category 3.D.a.5.

5.4.6 Source-specific planned improvements, including 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 estnation of the amount of manure nitrogen applied to agricultural soils. An informal working
group for the national nitrogen balance, nitrogen emission inventories and emission projections was
established at the Ministry of the Environment. The Czech NIR peaticipates in this group.

One of the tasks of the research project mentioned above is aimed directly at improving emission reporting
in Manure Management and Soil Manageme@bnditions and consequences of implementatiortregf

nitrate balance modehi reporting of agricultural land emissions. Thesults will be implemented in the
sector reporting in the 2023 submission at the latest.

Prescribed burning of savanna (CRF 3.E)

This activity is prohibited by the Czech Legislation (Air ProtectionaAdtthus prescribed burning of
savanna does not occur in the Czech Republic

5.5 Field burning of agricultural residues (CRF 3.F)

This activity is prohibited by the Czech Legislation (Air Protection Act) and thus field burning of agricultural
residues doesiot occur in the Czech Republic.

5.6 Liming (CRF 3.G)
5.6.1 Source category description

Liming is used to reduce soil acidity and improve plant growth in managed systems, particularly agricultural
lands and managed forests. Adding carbonates to soils in the dédime (e.g., limestone or dolomite)

leads toCQ emissions as the carbonate lime dissolves and releases bicarbonate, which decomposes to
CQand water. Liming on all the managed soils is reported under this category, i.e. arable lands, grasslands
and forest lands.

5.6.2 Methodological aspects

However, the reactions associated with limestone application also lead to evolutid® oivhich must be
quantified. The activity data is derived from the official national statistics and Green Report of Forestry
(seeTab.5-40). 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 Supervising and
Testirg in Agricultureg 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
corresponding to 90%mestone and 10% dolomite.
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The new activity da about dolomite consumption were obtained from the Ministry of Agriculture (Mrs.
. dzRz t 1 2 @I Thest dalImade mposBible to accurately estimate the proportion of limestone and
dolomite in consumption in 2018.

The share of liming of forest landsthe total liming in the Czech Republic was the highest in the 2000
2002 period, when the value was over 10% and as much as 18% in 2000. In 2018 the liming in forests
equalled almost 3.8%.

Tab.5-40 The Imestone and dolomite quantity applied to managed soils (in thousand tons)

1990 2650 27 2676 2409 267
1995 248 2 251 226 25
2000 209 47 255 230 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 13 358 322 36
2018 340 13 354 196 158

The quantification followed the Tier 1 method (Eq.121.IPCC 2006 Gl.), with an emission factor of 0.12 t

C/t CaC®and 0.13 t C/t CaCMg&OTo 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 increase ended in 2018 when the amount applied
was about 2% lower than in 2017 and 8% lower than in 2016. The activity data corresponds to the trend
reported for the use of fertilizers, which decreasei @ & Ay (G KS S| §&AL.200@8)ppna o6 {1t f

The application of limestone to agricultural land (incl. forest) in 2018 reached more than 340 thousand
tons, while 3.8%, 13 thousand tons, of this amount was applied to forest areas. Total emissiomsifigm |
equalled 161.37 kEQ eq.

5.6.3 Uncertainties and time -series consistency

Uncertainty estimates are based on expert judgment (AD) and default values (EF). The uncertainty in the
activity data for estimation of emissions from liming equals 20% and thertamaty in the emission factor
equals 50%. The combined uncertainty of emission estimation from liming equals 53.85%.

5.6.4 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventory verification of agriculture is preskin
section 5.1.3.

The share of dolomite use in fertilization of forest land and agricultural land was discussed with experts
from Crop Research Institute. Based on this discussion, the new activity data about dolomite consumption
were obtained fromthea A y A a G NB 2 F | ANA Odzf (i diN&Se data Naeht posditezad | 2 O
accurately estimate the proportion of limestone and dolomite in consumption in 2018. This change results

in a 1.6% increase {@Q emissions from liming.

5.6.5 Source-specific re calculations, including changes made in response to the review
process and impact of emission trend

No recalculation was performed in this submission.
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5.6.6 Source-specific planned improvements, including tracking of those identified in the
review process

The amlysis of uncertainties is in progress.
5.7 Urea Application (CRF 3.H)

5.7.1 Source category description

Adding urea to soils during fertilization leads to a loss of@fkthat was fixed in the industrial production
process. Urea is converted into ammonium andlioxyl ions and bicarbonate in the presence of water
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).

5.7.2 Methodological issues

Tier 1 and Eq. 11.13 are utilized to estim&@® emissions. Domestic production records for urea were
used to obtain an approximate estimate of the amount of urea applied to soils on an annual basis (Tab. 5
36). The default emission fiax 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 @@IC emissions, the
product of the amount of urea is multiplied by the emission fac@@-C emis®ons are converted t€Q

by multiplying by a factor of 44/12.

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 urea applicagnicultural
land ranged from 92 to 195 thousand tons.

Since 2000, a new source of activity data has been obtained and employed in the inventory estimation.
The statistical production data are replaced by more accurate data, corresponding to thensairgtion

of fertilizers, by the Ministry of Agriculture. These data available from 2000 until 2015 are based on
FIENYSNEQ FSNIAEAT SNI NBO2NRA YR lyydza t ydziNASy
was an extreme decrease in ur@aoduction and its application to farmland as a result of significant
restrictions on Czech production and the transition to import policy. Extreme consumption started in 2015
and 2016.

The application of urea to agricultural land in 2018 reached alrh@2tkt. This amount (comparable to
consumption in 2017) confirmed the declared general goal of the Ministry of Agriculture to reduce the
consumption of mineral fertilizers in agriculture in the Czech Repufiis positive trend can also be
explained byte dry summer conditions.

Tab.5-41 Estimated consumption of urea (IPPU) applied to managed soils in Czech Republic during reporting period (MA, 2018)

| Consumption of tea [ki] 148

Consumption of Urea [kt] 195

Consumption of Urea [kt] 113
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5.7.2.1 Uncertainties and time -series consistency

Uncertainty estimates are based on expert judgment (AD) and default values (EF). The uncertainty in the
activity data for estimation of emissions from urea application equals g@&incertainty in the emission
factor equals 50%. The combined uncertainty of emission estimation from urea application equals 53.85%.

5.7.3 Source-specific QA/QC and verification

A detailed description of sourespecific QA/QC and inventory verification ofiaglture is presented in
section 5.1.3.

Consumption data was provided by the Ministry of Agriculture and discussed with relevant experts. The
amount of urea applied to the soil was confirmed by other entities (Institute of Agricultural Economics and
Information, Crop Research Institute).
The same activity data is used for reporting in other national reports (Transboundary convention,
EUROSTAT/OECD).
5.7.4 Source-specific recalculations, including changes made in response to the review
process and impact of e mission trend
No recalculation was performed in this submission.
5.7.5 Source-specific planned improvements, including tracking of those identified in the
review process
The analysis of uncertainties is in progress.
5.7.6 Source-specific planned improvements, includin g 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 from land useydanthange and forestry. The
inventory was originally based on application of the IPCC Good Practice Guidance for Land JdseLand
Change and Forestry (IPCC 2003, further also abbreviated as GPG for LULUCF) and the reporting format
adopted by the 9 Conference of the Parties (COP) to UNECKe 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 Guidelines for National 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: Wetland€(QR2014a) 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 Guidance Arising from 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 associat€l) emissions and removals from the Harvested Wood Products (HWP
contribution), which have been reported under LULUCFestine 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 inventory of the LULUCF sector uses the
recommended repding 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 Czech inventory employs a refined system of lancpigsentation and landise

change identification at the level of the individual cadastral units. Although the Czech LULUCF inventory
remains in the process of continuous refinement and consolidation, it represents a solid system for
providing information @ 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, and emissions of-@dk gases CH, N0,
NO«and CO) from biomass burned in forestry and disturbances associated witihidantbnversion. The
inventory incorporates all major LULUCF laisé categories, namely 4.A Forest Land, 4.B Cropland, 4.C
Grassland, 4.D Wetlands, 4.E Settlements anglicitely 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 removals of greenlgyaises are reported for lathe
mandatory categories.

The current submission covers the whole reporting period from the base year of 1990 to 2018. The
currently reported estimates changed in comparison with the previously reported values as a result of
several refinements in methimlogy, activity data and adopted emission factors affecting emission
estimates for some categories that resulted in recalculations for the entire reporting period. The current
and previously reported sectoral estimates of greenhegas emissions and remals are shown in Fig.

6-1. The newly implemented improvement and changes led to changed estimates for the individual years
compared to the previously reported emission removals: the mean difference for the comparable years
19902017 is 5%. For 2018, theost recent reported year, we report significant emissions from the sector,
which is due to the extreme drougimduced accelerating baireetle outbreak calamity experienced in

the Czech forestry in the recent years (since 2015). The data shown inlFigcléde emissions and
removal for all land use categories and estimate of the HWP contribution. Detailed information on the
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current emission estimates, implemented changes and performed recalculations is provided below for the
individual LULUCF categories

6 000
4000

4 LULUCF

NIR2019 m NIR2020
2000

0
-2 000 ‘ I
-4 000
-6 000

-8 000

Emissions [kt CCeq.]

-10 000

-12 000
1990 1995 2000 2005 2010 2015 2020

Fig. 6-1 The current and previously reported estimates of emissions for the LULUCF sector. The values are negative,
corresponding to net removals of greemouse gases, except for year 2018 when the balaha@ed positive, representing net
emissions of greeshouse gases.

6.1.1 Estimated emissions

Tab. 61 provides a summary of the LULUCF GHG estimates for the base year of 1990 and the most recently
reported year, 2018. They are listed by the majot LULUCF catsgord their sulzategories.

Tab.6-1 GHG estimates in Sector 4 (LULUCF) and its categories in 1990 (base year) and 2018

Sector/category Emissions 1990 Emissions 2018
kt CQ eq. kt CQ eq.

4 Total LULUCF -5 6387 5794
4.A Forest Land -4 373 7 320
4.A.1 Forest Land remaining Forest Lan -4 208 7 858
4.A.2 Land converted to Forest Land -409 -553
4.B Cropland 215 100
4.B.1 Cropland remaining Cropland 90 54
4.B.2 Land converted to Cropland 124 46
4.C Grasslad -110 -282
4.C.1 Grassland remaining Grassland 48 -79
4.C.2 Land converted to Grassland -158 -203
4.D Wetlands 22 20
4.D.1 Wetlands remaining Wetlands (0) (0)
4.D.2 Land converted to Wetlands 22 20
4.E Settlements 271 124
4.E.1 Settlements remaing Settlements 0) (0)
4.E.2 Land converted to Settlements 271 124
4.F Other Land 0) 0)
4.G Harvested Wood Products -1713 -1 488

Note: Emissions of ne@Q gases CH andN;O) are also included.

In 2018, the net GHG flux for the LULUCF sector, atgiras the sum of emissions and removals, equalled
5 794kt CQ eq. This represents a net source of GHG gases, for the first time reported for the LULUCF
sector in the country. In relation to the estimated emissions in other sectors in the country for the
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inventory year 2018, these emissions generated from the LULUCF sector represents a contribution of 4.4%
on the total GHG emissions in the country. Correspondingly, for the base year of 1990, the total emissions
and removals in the LULUCF sector equab&t?5GgCQ eq. In relation to the emissions generated in all

the 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 sectort éxgibinterannual
variability €ig.6-1) and the values shown in Tabl6should be interpreted with care. The aggregated
emisions estimates reported for the major LULUCF categories (i.e., by land use and Hiticon) are
visualized irFig.6-2. The entire data series can be found in the corresponding CRF Tables.

Fig.6-2 Estimated emissions for the majotr landse categoies and HWP contribution for the entire reporting period 1990 to
2018.
6.1.2 Key categories

Tab. 6-2 Key categories of the LULUCF sector (2018)

atego A A A AV % of tota G

4.A.1 Foest Land remaining Forest Land CQ LA, TA LA, TA yes yes 5.85

4.G Harvested wood products CQ LA, TA LA yes yes 1.11
4.A.2 Land converted to Forest Land CQ LA yes 0.41

KC: key category
1 including LULUCF

Of the main ctegories listed in Tab.-b, three were identified as key categories acding to the IPCC

2006 for 20180ne is 4.A.1 Forest Land remaining Folesid with a contribution of 5.8%, which is the

major LULUCF category identified by both the level and trend assessment-@jalfh@ enissions in this
category are mostly determined by changes in the biomass carbon stock. The second is 4.G Harvested
wood products, the third is 4.A.2 Land converted to Forest L@ad. 61 listskey categories evaluated

based on the approach 1 (KC Al) apgroach 2 (KC A2) specified in IPCC 2006 Guidelines.

6.1.3 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 spétifirmation related to methodological tiers 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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