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

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), the Czech
Republic is required to prepare and regularly update national greenhouse gas (GHG) inventories. In
addition, & a result of membership in the European Union, the Czech Republic must also fulfil its
reporting requirements concerning GHG emissions and removals follovangtfre Regulation (EWNo
525/2013 of the European Parliament and of the Council of 21 may.ZDii8 edition of National
Inventory Report (NIR) deals with national greenhouse gas inviestfor the period 1990 t@017 with

specific accent on the las¢ year 2017 while keeping track oflready performed/planned changes
according to the previous veions.

Inventories of emissions and removals of greenhouse gases were prepared in accord with the IPCC
methodology:IPCC 2006 Guidelined®CC Good Practice Guidance for Land Use;UsadChange and
Forestry (IPCC 2003Application of this general methatbgy on country specific circumstances is
described in categorgpecific chapters. When a method used to estimate emissions is improved or when
some gaps are identified, a need to recalculate the whole time series may arise in order to maintain
consisteng. 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 guidelines
(UNFCCC, 2013However, Annex | Parties that are also Parties to the Kyotodd| are also required to

report supplementary information required under Article 7.1 of the Kyoto Protocol that is specified by
Decision 15/CPM.The information related to KP LULUEBrovided inPart 2 of this report

The both parts of the Nationdhventory Report, together with the data outputCommon Reporting
Format (CRF) Tables, are submitted annually ByM&rchto European Commission and by™A&pril to
UNFCCC

The structure of thiseport ¥ 2 f t 26a ySg YSGK2RAOIf KI y RRedshiof LJdzo t A
GKS !'bC/// NBLRNIAY3 IdARSEAYSE 2y Fyyddt AyodSyis
(UNFCCC, 28).

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

ES 3.1 GHGinventory

In 2017, the most important GHG in the Czech Republic @&scontributing 82.1% to total national
GHG emissions and removals expressed@eq., followed byCH 10.26andN,O 4.5% PFCs, HFC3g
andNF; contributed for2.9%to the overall GHG emissions in the country.

Tab. ESL provides data on GHG emissions in comparison of overall trend from 1990 # Eoi
overview of GH@missions and removals by categories please see chE@&

Tab. E9 GHG emission/removal overall trends

trend

Base year 2017 Base year 2017

[kt CQeq.] %

CQ emissions without netCQ from LULUCF 164 203.58 105 607.27 83.19 82.07 -35.69
CQ emissions with netCG from LULUCF 158 893.50 103 403.77 82.69 81.72 -34.92
CH emissions withoutCH, from LULUCF 23492.14 13510.83 11.90 10.50 -42.49
CH emissions withCH, from LULUCF 23 536.29 13 548.91 12.25 10.71 -42.43
N,O emissions withoutN,O from LULUCF 9612.74 5837.72 4.87 454 -39.27
N,O emissions withN,O from LULUCF 9 652.77 5 868.20 5.02 4.64 -39.21
Fgases 84.24 3719.22 0.04 2.94

Total (without LULUCF) 197 392.70 128 675.05 -34.81
Total (with LULUCF) 192166.80 126 540.11 -34.15
Total (without LULUCF, with indirect) 199242.03 129383.52 -35.06
Total (with LULUCF, with indirect) 194016.12 127248.59 -3441

Over the period 19902017 CQ emissions and removals decreased3y6%4 CH, emissions decreased

by 42.496 during the same period mainly due to lower emissions fromn&rgy 3 Agriculture and
5Waste N,O emissions decreased b$9.27% over the same period due to emission reduction in
3 Agriculture and despite increase from the .A.3 Transport category. Emissions of HFCs and PFCs
increased by orders of magnitude, whereaig emissionskept steady trend over the whole period

Executive Summary 10
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estimates and trends, including KP -LULUCF ativities

ES 4

1990
l

] ‘ba 200

00025 00Ot 0009t 0008¢ 0000C 000cL 00OF OOOY-

pueljisalod ¥y

sjonpoud poom pejsenieH 9

pue|ssels o't

aisem Jo Bujuing uado pue uonessuldu| D'
spuespy a'v

uojjesldde eain H'e

asn JusA|os pue s|any Lol sjonpold ABlsus-uoN Q'Z
pueidosd g+

asn pue ainjoeinueld jonpoud J18y10 92
sjuslis|ies Iy

uolonpoud ABisus Woly suolssiwe Jayjo pue seb [einjeu pue 10 '2'9'L
abieyasip pue JusLujesl) Jsyem ajsepy d's
Buwrm o'¢

|esodsip sisem plog ¥'G

Ansnpul [eslweyd gz

Juswabeuepy sinue g'¢

Ansnpul jessuly 'z

uoljejusLUIg) JUBUT Y'E

sjios |eanynauby Qe

Ansnpul [ejsiy O'2

s|gni plos 'L'g’lL

Modsuel] 'L

S10}28S JIBYI0 F'V' L

uolanlisuod pue salsnpul Buunyoeinuely z'v'L
salsnpul ABlsug |'y'L

Fig. 51 Sources and sinks of greenhouse gases in 189CQ eq.)

11

Executive Summary



)
.-&ﬁ CHMI NATIONAIGHGANVENTORREPORT OF TREECHREPUBLIA 9902017

ES 4.1 GHG inventory

Tab. EQ Overview of GHG emission/removal trends by CRF categories

Base year 2017

1. Energy 161315.59 98936.38

A. Fuel combustion (sectoral approach) 149454.08 95300.97 75.31 96.33 -36.23
1. Energy industries 56855.14 51764.51 40.91 52.32 -8.95
2. Manufacturing  industries - and 47113.14 10423.08 8.24 10.54 77.88
construction

3. Transport 11484.14 18658.56 14.75 18.86 62.47
4. Other sectors 33807.41 13989.97 11.06 14.14 -58.62
5. Other 194.26 464.84 0.37 0.47 139.29
B. Fugitive emissions from fuels 11861.51 3635.42 2.87 3.67 -69.35
1. Solid fuels 10779.39 3023.02 2.39 3.06 -71.96
2. Oil and natural gas and other emissior 1082.12 612.40 0.48 0.62 43.41
from energy production

C.CQ transport and storage NO NO NA NA 0.00
2. Industrial Processes 17113.01 15656.35 12.37 100.00 -8.51
A. Mineral industry 4082.45 2855.54 2.26 16.44 -30.05
B. Chemical industry 2944.23 2235.95 1.77 13.44 -24.06
C. Metal industry 9670.32 6479.44 5.12 44.74 -33.00
D. Nonenergy products from fuels and 12556 142.70 011 0.91 13.65
solvent use

E. Electronic industry NO,NE 6.72 0.01 0.12 100.00
F. Product uses as ODS substitutes NO 3641.60 2.88 22.43 100.00
G. Other product manufacture and use 290.46 294.37 0.23 1.93 1.35
H. Other NO 0.04 NA NA 100.00
3. Agriculture 15839.59 8432.99 6.66 100.00 -46.76
A. Enteric fermentation 5600.62 2939.47 2.32 34.14 -47.52
B. Manure management 3315.61 1562.27 1.23 20.97 -52.88
C. Rice cultivation NO NO NA NO 0.00
D. Agricultural soils 5627.20 3647.93 2.88 40.76 -35.17
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 1187.63 159.04 0.13 1.92 -86.61
H. Urea application 108.53 124.28 0.10 2.21 14.52
I. Other carborcontaining fertilizers NO NO NA NA 0.00
J. Other NO NO NA NA 0.00
4. Land use, landise change and forestry -5225.91 -2134.94 -1.69 100.00 -59.15
A. Forest land -4617.65 -1618.98 -1.28 91.15 -64.94
B. Cropland 186.26 35.66 0.03 -0.07 -80.86
C. Grassland -140.23 -378.79 -0.30 8.29 170.13
D. Wetlands 21.73 20.89 0.02 -0.38 -3.84
E. Settlements 1034.95 583.80 0.46 -1.33 -43.59
F. Other land NO,NA NO,NA NA NA 0.00
G. Harvested wood products -1712.98 -778.50 -0.62 2.47 -54.55
H. Other NO NO NA NA 0.00
5. Waste 3124.51 5649.33 4.46 100.00 80.81
A. Solid waste disposal 1979.27 3720.28 2.94 64.40 87.96
B. Biological treatment of solid waste NE,IE 713.93 0.56 12.91 100.00
C. Incineration and open burning of waste 21.25 136.08 0.11 2.57 540.27
D. Wastewater treatment and discharge 1123.99 1079.03 0.85 20.12 -4.00
E. Other NO NO NA NA 0.00
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In 2017, 98936.38kt CQ eq., that are78.19% of national total emissions (includidd-and Use, Land
Use Change and Forestry) arose frofankergy 96.33% of theseemissions arise from fuel combustion
activities. The most important sutategory of IEnergywith 52.32% of total sectoral emissions 2017is

1. AlEnergy IndustrieslA.2 Manufacturing Industries and Constructiorsponses forl0.546 and
1. A3 Transpot for 18.86% of total sectoral emissions. From 19902017 emissions from Energy
decreased by6.23%.

2 Industrial Processes the second largest category with2.37% of total GHG emissions (including
4 Land Use, Landse Change and Forestry) 2017 (15656.35 kt CQ eq.); the largest sulsategory is
2.CMetal Production with44.74% of sectoral shareFrom 1990 to2017 emissions from 2ndustrial
Processesdlecreased by.51%.

3 Agricultureis the third largest categony the Czech Republic wig66% share of total GHG emissions
(including4 Land Use, Landse Change and Forestry) 2017 (8 43299 kt CQ eq.); 40.76% of these
emissions arose fror.D Agricultural SoilsFrom 1990 t®2017 emissions fron8 Agriculturedecreased
by 46.76%

4Land Usel.andUse Change and Foresig/the only category where removals exceed emissions. Ne
removals from this category deeased from 1990 t@017by 59.15% toc¢2 134.94kt CQ eq.

4.46% of the national total GHG emissions (includingand Use, Landse Chang and Forestry) i2017
arose from5 Waste.87.96%share of GHG emissions arose frérA Solid waste disposd&missions from
5 Wasteincreased from 1990 t8017by 80.81% to5 649.33 kt CQ eq.
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ES 4.2 KP-LULUCF activities

Emission and removals estimates of GHGs for the KP LULUCF activities

years 20132017 are presented imab. ESto Tab. ES.

Tab. ES Overview of KALULUCF article 3.3 tagties

and HWP

contribution for the

CQ emissions/removals Gg -634.49 -699.95 -746.09 -793.13 -851.82
CH Gg NA NA NA NA NA
N,O Gg NO NO NO NO NO
Net CcQ equivalent Gg CQ

emissions/removals eq. -634.49 -699.95 -746.09 -793.13 -851.82
A.2. Deforestation

CQ emissions/removals Gg 290.12 287.08 233.46 273.97 300.53
CH, Gg NO NO NO NO NO
N,O Gg 0.00 0.00 0.00 0.00 0.00
Net CQ equivalent Gg CQ

emissions/removals eq. 290.49 287.41 233.76 274.25 300.77

*0.00 represents noaero value lower than 0.005

Tab. E® Overview of KALULUCF article 3.4 activities

B.1. Forest Management

CQ emissions/removals Gg -5805.23 -5740.07 -5510.69 -4059.54 -1788.24
CH, Gg 1.00 1.16 1.27 131 1.52
N,O Gg 0.06 0.06 0.07 0.07 0.08
Net CQ equivalent emissions/removals GgCQ eq. -5619.53 -5514.35 -4586.33 -4387.43 -1725.05

Tab. ES Overview of KALULUCF estimates of HWP contribution

Harvested Wood Products

HWP contribution

CQ emissions/removals Gg -126.90 -96.16 -490.14 -940.83 -778.50

CH, Gg NO NO NO NO NO

N,O Gg NO NO NO NO NO

Net CQ equivalent emissions/removals GgCQ eq. -126.90 -96.16 -490.14 -940.83 -778.50
Executive Summary 15
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ES5

ES5.1

Other information

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

Emission estimates of indirect GHGs & for the period from 1990 t®?017 are presented ifrab. ES

6.

Tab. ES Indirect GHGs and S@r 1990 to 207 [kt]

NOy co NMVOC SQ(as SO |

1990 729.98 2106.04 509.02 1756.11
1991 694.24 1987.06 455.18 1651.74
1992 653.07 1961.46 434.35 1383.32
1993 531.47 1749.41 407.25 1304.21
1994 438.57 1678.04 392.61 1160.71
1995 371.40 1612.46 356.43 1059.38
1996 352.39 1676.27 357.39 914.86
1997 323.39 1538.19 338.33 694.83
1998 304.97 1308.19 309.99 425.64
1999 280.33 1163.91 292.03 232.22
2000 281.22 1112.26 287.30 232.99
2001 285.26 1096.57 278.94 228.70
2002 279.30 1059.38 276.68 223.40
2003 281.68 1087.68 272.44 218.39
2004 282.28 1068.30 262.77 215.10
2005 277.69 979.85 252.31 208.45
2006 273.04 995.68 253.71 206.75
2007 271.33 1011.75 247.46 212.04
2008 254.75 942.82 242.68 170.08
2009 240.01 951.90 243.08 168.75
2010 233.83 978.06 240.53 163.85
2011 220.70 920.05 229.63 167.59
2012 207.30 908.66 224.11 160.18
2013 191.66 905.63 220.59 145.23
2014 185.24 869.58 213.95 134.49
2015 177.11 854.26 211.62 129.38
2016 167.82 849.89 206.68 115.14
2017 164.63 854.20 207.41 109.96
Trend [%] -77.45 -59.44 -59.25 9374
NEC 286 - 220 265

'NEG 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 198@1% for NG by
77.4%%, for CO b$9.4%%, for NMVOC b§9.2%% and forSQ by 98B.74%. The most important emission
source for indirect greenhouse gases &1@ are fuel combustioractivities, for details see chaptérin
Partl: Annual inventory report.
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1 Introduction

1.1 Background information on GHG inventories and climate change

1.1.1 Climate change

Greenhouse gases (i.e. gases that contribute to the greenhouse effect) have always been present in the
atmosphere, butn recent historythe concentrations of a number of them are increasasga result of
human activity. Over the past century, the atmospheric concentrations of carbon di@@f ethane

(CH), nitrous oxide N,O) and halogenated hydrocarbons, i.e. greenhouse gases, have increased as a
consequence of human activity. Greenlse gases prevent the radiation of heat back into space and
cause warming of the climate. According to th#hFAssessment Report of the Intergovernmental Panel

on Climate Change (IPCC120 the atmospheric concentrations 6Q have increased b0%,primarily

from fossil fuels emissions and secondarily from net land use change emisSidnsoncentrations
increased by 150% ang,O concentrations have risen by 26 compared with the prandustrial era.
Groundlevel ozone also contributes to the grdesuse effect. The amount of ozone formed in the lower
atmosphere has increased as a result of emissions of nitrogen oxides, hydrocarbons and carbon
monoxide

Relatively new, mamade greenhouse gases that are entering the 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 cfageene
depleting CFCs (freons) in refrigerators and other applicatemms theiremissionsare on rapidincrease.
Compared with carbon dioxide, all the other greenhouse gases occur atdblwN,O) or very low
concentrations (fgases). On the other hand, these substances are more effective (per molecule) as
greenhouse gasdhan carbon dioxide, which is the main greenhouse gas.

The threat of climate change is considered to be one of the most serious environmental problems faced
by humankind. Theglobally averaged land and ocean surface temperahas risen by about 85¢ /in

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 changes in the hydrologic cycle andsignificant 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, severe storms, droughts and floods.

In congquence 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 of the political agenda. Tiitergovernmental Panel on Climate Chan@BCC) 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 problem. Ohiéed Nationsstarted
negotiationsto create aUN Framework Convention on Climate Chafg¢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 anthropogenic climate changes are preder8ace 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, JaparKyidte Protocol

Part 1: Annual inventory submission 18
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established binding olgations for the Annex | countries (including all EU member states and other
industrialized countries). Altogether, the emissions of greenhouse gases by these countries should be at
least Bolower during 2008012 compared to the base year of 1990 (foofinated greenhouse gases,

1995 can be used as a base year). In 2001 the Czech Republic ratifigathdrotocohnd it came into

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

Under the Kyoto Protocolthe CzechRepublic is committed to decrease its emissions of greenhouse
gases in the first commitment period, i.e. from 2008 to 2012, ¥yc8mpared to the base year of 1990
(the base year for-gases is 1995puring the second commitment period (CP2) of Kyoto Protocol, the
EU, its member states and Iceland should reduce average annual emissions during2@2Q3y 20%
compared to base year.

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gas enoss and removals is one of the obligations following from
the UN Framework Convention on Climate Chaagé its Kyoto Protocol In addition, as a result of
membership in the European Union, the Czech Republic mustfalffloits reporting requirements
concerning GHG emissions and removals following fRegulation (EU) No 525/2013 of the European
Parliament and of the Council of 21 May 2013 on a mechanism for monitoring and reporting greenhouse
gas emissions and for reporting other information at naticenadl Union level relevant to climate change

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

The Czech Hydrometeorological Inati (CHMI) was appointed in 1995 by thMinistry 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 ga®emata. 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 greenhouses §43, CH, N,O, HFC, PFGF,

NF; and indirect greenhouse gasB),, CO, NMVOC argQ. 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. Asentioned above, ozone ¢Dis also a greenhouse gas that is formed by the chemical
reactions of its precursors: nitrogen oxides, hydrocarbons and/or camammoxide

The obligations of th&yoto Protocohave led to an increased need for international supervision 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 §a3eBl,0, CH, HFCs,
PFCsSE andNFR are calculated a€Q equivalents and added together to produce a total. Together with
the direct greenhouse gases, also the emission@f CO, NMVOC artslQ are reported to UNFCCC.
These gases are not included in theligations of the Kyoto Protocol. The emission estimates and
removals are reported by gas and by source category and ref2d¥. Full time series of emissions and
removals from 1990 t@014 are included in the submission.

Inventories of emissions and rawals of greenhouse gases were prepared according to the IPCC
methodology:2006 Guidelines for Nationalrénhouse Gas Inventories (IPZDO6) application of this
general methodology under countgpecific circumstances will be described in the sesfmific
chapters. Since this submission the inventory was prepared using new updated methodology. Ale
changes were conducted in the whole timeries. Details of specific changes are provided in specific
chapters in this reportwhen a method used to estimatemissions is improved or when some gaps are
identified, a need to recalculate the whole time series may arise in order to maintain consistency. This
means that data presented this year can change in the next submission.

Part 1: Annual inventory submission 19
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The 19. Conference of Parties a§R 2y 5SOAAA2Y HNnk/ t dmdp AaWSPOAEAAZ2Y
2y Fyydzrf AYy@Syi2NRASa F2NJ t I NIASAE AyOft dzZRSR Ay !y
requirements.This report attempts to follow this methodical handbook.

The current dta submission2019 for the EU contains all the data sets for 199D17in the form of

the official UNFCCC software called CRF Rep&itgze 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 wieased software, whichis not considered fully reliable, especially
concening KP LULUCF tables. Additionally, current version of CRF Reporter is adding digits after decimal
LRAYG RdNAYy3I AYLRNIAYy3a 2F GrotSaz a ¢Sttt La Al
The Party would like to note, that all subcategsrare filled up witldata, or appropriate notation keys.

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

This submission also containdeneant Annex regarding Dec. 529/2014 (Annex 6).

1.2 A description of the national inventory arrangements

1.2.1 Institutional, legal and procedural arrangements

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

The Czech Hydrometeorological Instituf@€HM), under the supervision of theéMinistry of the
Environment is designated as the coordinating and managing organization responsible for the
compilation of the national GHG inventory and reporting its results. The main tasks of CHMI consist in
inventory management, general and crossitting issues, QA/QC, communication with the relgva
UNFCCCartii 02 RASAZ S GstherasNdnsible parsbn aYQHMI 2 Ot

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

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

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

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

1 Institute of Forest Ecosystem Resch Ltd. (IFER), Jilove u Prahy, is responsible for compilation
of the inventory in sectors 3Agricultureand4. Land Use, Land Use Change and Forestry

1 Charles University Environment Centre (CUEC), Prague, is responsible for compilation of the
inventoryin sectors. Waste.

Official submission of the national GHG Inventory is prepared by CHMI and approved\bwiitey of
EnvironmentMoreover, the MoE secures contacts with other relevant governmental bodies, such as the
Czech Statistical Officéhe Ministry of Industry and Tradand the Ministry of Agriculture In addition,

the MoE provides financial resources for the NIS performance to the CHMI, which annually concludes
contracts with sectossolving institutions.

Part 1: Annual inventory submission 20



)
.dgh CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902017

More detailed information about NIS given in thelnitial Report(MoE, 2006) and in thé™ National
CommunicatiofMoE, 2013

Secretariat of
UNFCCC

European f
Commission /

ventory system

Charles University
Environment Centre

Energy
Stationary Combustion
Koneko marketing Ltd.

coordination

Energy
Mobile Combustion
Transport research centre

e LULUCF

Institute of forest ecosystem
research

Industrial Processes Agriculture
and Product Use Institute of forest ecosystem research
CHMI

Data providing organizations,
agencies, institutions or single
pollution sources

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

1.2.2 Overview of inventory planning, preparation and management

UNFCCC, th&yoto Protocoland the EU greenhouse gas monitoring mechanism require the Czech
Republic to annually submit Hational Inventory ReporfNIR) andCommon Reporting FormdCRF)
tables. The annual submissi@ontains emission estimates for the second but last year, s®2@i®
submission contains estimates for the calendar year of720he organisation of the preparation and

reporting of the Czech greenhouse gas inventory and the duties of its institudi@nsletailed in the
previous section (1.2).

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

i inventory management.

During the first stage, specific responsibilities are defined and allocatednentioned before, CHMI
coordinates the national GHG inventory, including the planning period. Within the inventory system,
ALISOATAO NBaALRYPAVANEARNBARA (dASQYAKIE I NBE RSFTAYSR
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well as for all agtities related to the preparation of the inventory, including QA/QC, data management
and reporting.

During the second stage, the inventory preparation process, experts from smaitong institutions

collect activity data, emission factors and all théevant information needed for final estimation of
emissions. They also have specific responsibilities regarding the choice of methods, data processing and
archiving. As part of the inventory plan, the NIS coordinator approves the methodological choioe. Sec
solving institutions are also responsible for performing Quality Control (QC) activities that are
incorporated in the QA/QC plan, (see Chapte?.d. All data collected, together with emission
estimates, are archived (see below) and documented farrkiteconstruction of the inventory.

In addition to the actual emission data, the background tables of the CRF are filled in by the sectoral
experts, and finally QA/QC procedures, as defined in the QA/QC plan, are performed before the data are
submitted tothe 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 requiremts increase rapidly and may change over time. The data
and calculation spreadsheets are stored in a central network server at CHMI, which is regularly backed
up to ensure data security. The inventory management includes a control system for all docameénts
data, for records and their archives, as well as documentatioQAMC activities (see Chapte D).

1.2.3 Quality assurance, quality control and verification plan

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

The objective of thenational inventory system (NIS) is to produce kiglality GHG inventories. In the

context of GHG inventories, high quality provides that both the structures of the national system (i.e. all
institutional, legal and procedural arrangements) for estimati?igG emissions and removals and the
inventory submissions (i.e. outputs, products) comply with the requirements, principles and elements
rising from the UNFCCC, Kyoto Protocol, IPCC guidelines and EU GHG monitoring mechanism (Decision of
the European Parliaent and of the Council no. 525/2013/EA)NnexAS. 4provides general form for QC
procedures which is used in CR by each sectoral expert. Possible findings are examined and if possible
corrected or included in Improvement plan for future submissions.

Annual meetings are held with Slovak National Inventory team in order to discuss the similar difficulties
that the both teams are facing while processing their GHG inventddiesng the yearses/eral general
issues werecrosschecked,for instance improvinghe cooperation in the field of QA/Q®@ithin the
teams Each year specific sectoral issues are presented and common approach is findetohsab.

Since 2017quatrolateral meeting also with national inventory teams from Hungary and Polarel
organisedIn 2018 the meeting was focused mainly on Waste issues and was held in Prague.

1.2.3.1 CHMI as a coordinating institution of QA/QC activities

The NIS coordinator (NIS manager) and QA/QC manager from the Czech Hydrometeorological Institute
(CHMI) control and fadihte 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.
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The Czech NIS team, which consists of involved experts from CHMI and experts frorsdeirtgr
institutions, cooperates in addressing QA/QC issues and in development and improvement of QA/QC
plan. QA/QC issues are discussed regularly (about four timesyear) between CHMI experts and
sectoral expert on bilateral meetings. At least once a year a joint meeting for all involved experts is
organised by CHMI (by NIS coordinator). The work of the Czech inventory team is regularly checked (at
least three time per year) by the Ministry of Environment (MoE) at supervisory days. There NIS
coordinator provides MoE with information about all QA/QC activities and consults the possibilities for
any further improvements. MoE also annually approves the QA/QC planamge@pby CHMI in
cooperation with sectosolving institutions.

An electronic quality manual including e.g. guidelines, plans, templates and checklists has been
developed by CHMI and is available to all participants of the national inventory system detimet

(FTP box for NIS). All relevant documentations concerning QA/QC activities are achieved centrally at
CHML.

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

The CHMI ISO 9001:2015 working manual encompasses NIS segment, which is obligatory for relevant
experts from CHMI and recommended also for expémsn sectorsolving institutions. NIS segment is
developed in the form of floveharts (diagrams) and consists of three sg@gments: (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 from sectesolving institutions. It involves the phase of inventory planning (including
QA/QC procedures) and gives instrucidor the inventory compilation and for preparation of data and

text outputs (CRF Tables, NIR). All main principles mentioned above are incorporated also into the
contracts between the CHMI and the seegmiving institutions.

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

Person Activity

Mr. Risto Saarikivi Coordinator of all QA/QC activities carried out within NIS and QA
Jdzl NI yi2N) 2F aDSYSNIf FyR ONR&aC(
aao 9@k YNIi | 2 ot NIS coordinatarinventory compiler and archive administrator

1.2.3.2 Inventory process

The annual inventory process describes at a general level how the inventory is produced by the national
system. The quality of the output is ensured by the inventory experts in the coursargfilation and
reporting, which consist of four main stages: planning, preparation, evaluation and improvement (Fig. 1).
The quality control and quality assurance elements are integrated into the production system of the
inventory; each stage of the inveary includes the relevant QA/QC procedures.

A clear set of documents is produced on the different work phases of the inventory. The documentation
ensures the transparency of the inventory: it enables external evaluation of the inventory and, where
necessary, its replication.
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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 mhaion the official documents of the Czech Statistical
Office (CzSO), which are published annually, where the Czech Statistical Yearbook is the most
representative example. The Czech Statistical Yearbook is published usually in the late November, but
somerelevant data tables appear even earlier on the CzSO website. In order to improve the process of
data acquisition from CzSO, CHMI and CzSO concluded the Memorandum of understanding (2009), which
is focused mainly on prompt delivery of energy statisticadatd on closer cooperation on compilation

of GHG inventory in this sector.

However for industrial processes, due to the Czech Act on Statistics, production data are not generally
available when there are less than 4 enterprises in the whole countryicim gases, 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 technalgy specific data) are obtained from contracted externabperators of CHM{ the

Institute of Chemical Technology (prof. B. Bernauer and Dr. M. Markvart). Similarly, relevant data
concerning A aS& dzal 3S Ay Sy SNLINA a S BectorNsBecifio thforin&iahil SR 6
OS2y OSNYAy3 GKS REGI I OljdAaridrzy AyOfdRAy3I GKS 02
ALISOATFTAOIGAZ2YA 2F v!ikv/ LEIYyEOD

The deadline for all data acquisition is 15 November. However, CzSO in some cases dad#&a ou
corrections which are presented later. In such cases it is not possible to include corrected data into the
output for EU, which is submitted by 15 January and must be considered as a preliminary output of the
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Czech national GHG inventory. Howevargtically all corrected data are incorporated into the final
submission for UNFCCC by 15 April (which is also resubmitted to EU).

1.2.3.4 Inventory principles z the framework for quality

The starting point for accomplishing a highality GHG inventory is consideration of the expectations

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

is included.

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

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

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

The quality objectives regarding all calculation sectors for 28&8 inventory submissions are the
following:

1) Continuous improvement
1 Treatment of review feedback is systematic
1 Improvements promised in the National Inventory Report (NIR) are introduced

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

2) Transparency
9 Archiving of the inventory is systematic and complete
1 Internal documentation of calculations supports emissimd removal estimates

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

3) Consistency
1 The time series are consistent
1 Data have been used incansistent manner in the inventory.
4) Comparability
1 The methodologies and formats used in the inventory meet comparability requirements.
5) Completeness
1 The inventory covers all the emission sources, sinks and gases
6) Accuracy
1 The estimates are systematigafieither greater nor less than the actual emissions or removals
1 The calculation is correct
91 Inventory uncertainties are estimated.
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7) Timeliness
1 Highquality inventory reports reach their recipient (RUINFCCC) within the set time.

The quality objectivesind the planned general QC and QA procedures regarding all the calculation
sectors are recorded as the QA/QC plan. The QA/QC plan specifies the actions, the schedules for the
actions and the responsibilities to attain the quality objectives and to proeaididence in the Czech
national system's capability and implementation to perform and deliver -Qigdlity 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 objectivesparformed 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 (IPCC 2dQ6r@ble 6.1 andPICC GPG LULUCF 2003, Table 5.5.1) include
routine checks of the integrity, correctness and completeness of data, identification of errors and
deficiencies and documentation and archiving of inventory data and quality control actions. In addition

to generalQC checks, categeppecific QC checks including technical reviews of the source categories,
activity data, emission factors and methods are applied on a-bg®ase basis focusing on key
categories and on categories where significant methodologicablatal revisions have taken place.

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

QC checks are recorded in thetemal documents for the calculation and archived in the expert
2NBIyA&l GA2y&a FYR G GKS /1l alL O0dzyRSNI NBaALRYAaAAOAT .
the sectorspecific chapters of the NIR.

Specifically, QC procedures in the sectorsaanggnised as described below:

Each sectosolving institutiong KONEKO, CDV, CHMI (Industrial processes), IFER ang@lUE@gest

G2 GKS bL{ O22NRAYIF{2NXYFyYylI3ISNI 6/l alL aad 9O Y
compliance of all th QA/QC procedures in the given seatgth the IPCC 2006 Guidelines and 2003 and

also with theQA/QC plan.

At the basic level of control (Tier 1) individual steps should be controlled according to the Table 6.1 (IPCC
2006) and Table 5.5.1 (GPG 2003). Tilst step is carried out by the person responsible for the
respective suksector (autecontrol). Then follows the 2nd step carried out by the expert familiar with

the topic. The reporting on the realized controls is documented in a special form prepa@HMI. The
completed form with all the records of the carried out checks is, in case of QC, Tier 1, submitted to the
NIS coordinating institutiory CHMI, together with data outputs: (i) XML file generated by the CRF
Reporter, (ii) detailed calculation smdsheet ifMS Excel format, containing, in addition to all
calculation steps also all activity data, emission factors and other parameters, as well as further
supplementary data necessary for emission determination in the given category. All theseditbera
submitted to the central archive in CHMI. The records of the carried out QC checks, Tier 2, are submitted
later (see the schedule below).

Sectoral QA/QC guarantor, in cooperation with the 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 the QC check according to Tier 2.

CHMI, as the NIS coordinating institution, carries out mainly foooatrol of data outputs in the CRF
wS L2 NIi SNE ®Bynthdsit andtlAste8smeénKS2 i NBPf O NNASR 2dzi o0& (K¢
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means that CHMI controls the consistency of time series, and the possible IEF exceedance of the
expected intervals (atliers), as well as the completeness and suitability of the use of notation keys and
commentaries ilCRF Reporter (mainly in case of NE and IE), etc. The calculation files with detailed
results are controlled in CHMI only randomly.

In addition, the QC aistities directed to the Member States submissions under the European Community
GHG Monitoring Mechanism (e.g. completeness checks, consistency checks) produce valuable
information on errors and deficiencies that is taken into account before Czech finahlamventory
submission to the UNFCCC.

1.2.3.1 Schedule for quality control procedures

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

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

Time period

Activity

Responsible person

15¢20 Final update of all detailed calculation sheets for the given cate¢ Compiler of the category
November using the new data. Autoontrol (1st step of QC procedure) carric from the  sectorsolving
out by the expert responsible for the giveategory. 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 sectc Compiler of the category
November module of the CRF Reporter and are controlled by the per and the expert from the

responsible for the given category and by the expert from the sec
solving institution familiar with théopic.

sectorsolving institution
familiar with the topic

1¢5 December

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

Sectoral QA/QC guarantor

6¢10 December

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

Main compiler of the secter
solving institution

1015 Inventory compiler from CHMI (administrator of CRF Repor Inventory compiler from
December receives all datafiles and the records from the sectsplving CHMI (Ev¥ NI {1 2 @t 0
institution for archiving, carries out the formal control of data
the CRF Reporter. If necessary, the sectoral QA/QC expe
contacted to remedy possible drawbacks.
16¢20 Inventory compiler from CHMI (administrator of CRF Reporter) ca NIS coordinator (managet
December  out the final control of data ithe CRF Reporter and informs ontt 6 9 @I Y NI |1 2 &t (
results the NIS coordinator who carries out independent control :
informs MoE on the resugt
up to 31 CRF Tables submission to MoE for the approval MoE and Sector coordinatin
December group
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Time period Activity Responsible person
Upto 15 CRF Tables submitted to the European Commission within MoE
January reporting procedure pursuant toArticle 7of the Decision No
525/2013/EC

The reporting pursuant to the Article 7 of the Decision No. 525/2013/EC includes also the text output

containing several NIR elements. 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 will contain only the QC procedures, Tier 1, realized
by 31 December. The final submigsfor UNFCCC has the deadline by 15 April and thus the EU member
states can carry out further controls (e.g. QC, Tier 2), and, if necessary, to further specify the results of
their national inventories. The European Commission is informed about theofityalt for UNFCCC.

As mentioned above the sectoral QA/QC guarantor in cooperation with theddi8inator, will assess if

the given sector meets the conditions for the application of the QC procedure, Tier 2. This assessment
and discussion on the way application will be carried out by 15 December. QC procedures, Tier 2, are
then applied and controlled according to the similar schedule as presented in Table 1, however with the
different deadline for the submission of the control results and the recdrthe carried out control to

the coordinating institution, and namely by 15 February. If there are serious drawbacks, the competent
representative of the sectesolving institution, together with th&llS coordinator, will consider the
possibility of the corection of the data output for the given category prior to the final submission to
UNFCCC (and simultaneously EU).

Similar procedure is applied in case of potential drawbacks detected 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.

1.2.3.2 Quality assurance procedures

Quality assurance comprises a planned system of review procedures. The QA randepesformed

after the implementation of QC procedures to the finalised inventory. The inventory QA system
comprises reviews and audits to assess the quality of the inventory and the inventory preparation and
reporting process, to determine the conformitf 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) are sector or categespecific projects that are performed by external
experts orexpert groups. The reviewers should preferably be external experts who are independent of
the inventory preparation. The objective of the peer review is to ensure that the inventory results,
assumptions and methods are reasonable, as judged by those kaigedble in the specific field. More
detailed information about peer reviews will be given in the sector specific part of this QA/QC plan.

Peer reviews may also based on bilateral collaboration. For example, the Czech and Slovak GHG
inventory teams have aht once a year meetings to exchange information, experience and views
relating to the preparation on the national GHG inventories. This collaboration also provides
opportunities for bilateral peer reviews (QA audits). An example of such collaboratioe @Ahaudit

focused on General and crosscutting issues and on the Transport, which was carried out by Slovak GHG
inventory experts in November 2009. The objectives of this QA review were (i) to judge suitability of
General and crosscutting issues (includingertainty) and to check whether the used national approach
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for road transport is in line with the IPCC methodology, and (ii) to recommend improvements in both
cases. Similar bilateral QA reviews concentrated more on individual sectors are plannetif®mfith

the expected frequency a one QA audit for about a third of sectors per year. Further, in later year the
cooperation was focused on different subsectors, i. e. Energy in total (2013), Agriculture and LULUCF
(2015, 2016), IPPU (2016), uncertaina@sl other relevant issues.

The annual UNFCCC inventory reviews have similar and even more important impact on improving the
quality of the national inventory. Therefore, the Czech team analyses very carefully the comments and
recommendations of the interational Expert Review TeaflBRTand strives to implement them as far as
possible.

1.2.3.3 Implementation of QA/QC procedures in cases of recalculations

The QA/QC procedures described to date are related particularly to standard situations, where the
emissiondata from previous years remain unchanged and only emissions for the currently processed
year are determined. The IPCC methodology requires that, in some cases, the emissions for previous
years also be recalculated. These recalculations should be pedomen an attempt is made to
increase the accuracy by introducing a new methodology for the given category of sources or sinks, when
more exact input data has been obtained or when consistent application of control procedures has
revealed inadequacies iradier emission determinations. In addition, recalculation should be performed

in response to recommendations of the international inspection teams organized by the bodies of either
the UN Framework Convention or the European Commission.

While new data areavailable roughly ten or eleven months after the end of the monitored year for
standard emission determinations for the previous year, reasons for recalculation mostly arise well
beforehand. If the methodology is changed during recalculation, the tasknies far more difficult than

in standard determination of the previous year, as the new method must be thoroughly studied and
tested. In addition, in order to maintain consistency of the time series, the recalculation is generally
introduced for the entirdime period, i.e. beginning with the reference year 1990. It is thus obvious that
the danger of potential errors or omissions is greater in recalculation than in standard determination of
the previous year using a wdtied methodology.

For these reas) in recalculation, greater attention must be paid to QA/QC control mechanisms where,
in addition to technical QC controfirét step), it is necessary to employ more demanding control
procedures gecond step and, where possible, also independent QA caointby an expert not
participating in the emission inventory in the given sector. While, for standardly performed QA/QC
procedures, longer time validity is assumed, planning control procedures for recalculation must be
tailored for the specific recalculath by the sector manager in cooperation with the NIS coordinator and
QA/QC NIS guarantor.

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

1.2.3.4 Final approval of the inventory before submission

Regarding the national GHG inventory submission to the UNFCCC (15 April.) the same procedure will be
applied as for the corresponding reporting to the EC. The following approval procedure is within the
authorization of the Ministry of the Environment ofdiCzech Republic. The procedure involves that the
report is sent by the Ministry of the Environment, well ahead via email, to the relevant ministries in the
Czech Republic (e.g. Ministry of Finance, Ministry of Transport, Ministry of Foreign AffairsryMinis
Education, Youth and Sports, etc.), organizations (e.g. Czech Environmental Inspectorate, Czech
Environmental Information Agency, ngovernmental organizations, etc.), as well as to the unions of
different producers (e.g. Czedhoravian Confederatin of Trade Unions, Confederation of Industry of

the Czech Republic, Association of Chemical Industry of the Czech Republic, Union of Czech and
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Moravian Production Coperatives, Czech Cement Association, etc.) before the official submission to
the UNFCCfor their comments and observations. This is the so called proceeding of external comments.
Thereafter, comments and observations must be resolved by the Climate Change Department of the
Ministry of the Environment in consultation with CHMI. Such procedsrin accordance with the
Provision no. 11/06 of the Ministry of the Environment, regarding the procedure for preparation and
hand-over of reporting information

1.2.3.5 Sectoral specifications of QA/QC plan

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

The plan of QA/QC procedures in the company KONEKO Ltd. is based on the internal system of quality
control ensuing from the general part of the QA/QC plan for GHG inventory in the Czech Republic and is
harmonized withthe 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 Czedfstistad office (CzSO). This
cooperation is based on the contract between CHMI, as the NIS coordinator, and CzSO. CzSO is a state
institution established for statistical data processing in the Czech Republic, which has its own control
mechanisms and procedes to ensure data quality.

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

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

= =4 =4 =4

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

suggests external experts for QA procedure

is responsible for the compliance of all QA/QC procedures witHREEC 2006 Gind QA/QC
plan.

Sectaal administrator Andrea: S &:S t
1 ensures data input in the CRF Reporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible for the storing of documents

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

and transmission of information. The first step of the control (actatrol) is carried out by the expert
NEBaLR2yaAroftS F2NJ 0KS aSOG2NIf | LIINRIFOK o0zt RAYNNI
QA/QC experfamiliar with the topic Andrea+ S &)SAt this control level (Tier 1) individual steps are
controlled according to the table 6.1 (IPCC 2006).

Data transmission to the CRF Reporter is carried out 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 data are detected
and corrected without delay.
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QC procedures at the TieraPe included upon the suggestion of the QA/QC sectoral guarantor after the
consultation with the NIS coordinator. They are aimed mainly at the comparison with independent data
sources that are not based on data processing from the CzSO energy balancgeVhet independent

sources in the Czech Republic are represented by data published and verified within the EU Emission
Trading Scheme (ETS) from the national system REZZO, used for the registration of ambient air
pollutants, and based mainly on data calien from individual plants. In addition to emission data the
REZZO database includes also activity data, independent of CzSO data. The way how to optimally use the
above data sources is determined on the basis of systematic research and is coverechatighal
inventory improvement plan.

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

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

The QA/QC staff mebers for this categoryEnergyg stationary combustion) are given in the following
table:

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

aNIp +fl RAYANI bSdzOA f Sectoral QA/QQ@uarantor responsible for the compliance of i
QA/QC procedures with th&CC 2006 Gind QA/QC plan

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

Mr. Pavel Fott Control carried out by aotleague familiar with the topic (2nd ste
of QC procedure, Tier 1)

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

aNXW +fl RAYNNI bSdzOA ¢ the respective module of CRF Reporter

External KONEKO employees QC procedures, Tier 2

(based oncontract)

External expert QA procedure assurance

1.2.3.5.2 Energy z mobile sources
Transport research centre (CDV) is a sestiving institution for this category.

The plan of QA/QC procedures in CDV is based on the inner quality qaatteblure 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 -operation of CDV and KONEKO in the field of energy and fuel
consumption data as well as specific egyedata used (in MJ/ kg fuel). The KONEKO company, in close
co-operation with CzSO, ensures that the transport research centre works with the most updated data
about total energy and specific energy consumed.

Routine and consistent checks are performecetsure 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 checks on data acquisition and calcaladidhs,use

of approved standardised procedures for emission calculations, measurements, estimating uncertainties,
archiving information and reporting. QC activities also include technical reviews of categories, activity
data, emission factors, other estation parameters, and methods. QA and verification is guaranteed in
CDV by comparing activity data with world and European databases.
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The sectoral expert from CDV is responsible for coordinating the institutional and procedural
arrangements for inventorydivities, including data collection from CzSO, deciding on emission factors
(default or CS) and estimation of emissions from mobile sources. The uncertainty assessment is carried
out also by the sectoral export. The last step is documentation and aranvait 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 guarah@#f/QC procedures for
mobile source® a N> w2 Y | yis rdsgoidsibl§ fgrahe 8eatoral 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 43 [ S 2 (rerfor@d thelemigsion calculations ftre
transport in emission model, provides for data import in the CRF table, provides for and is responsible for
the storing of documents, carries out awtontrol and control of data consistency, performs the
uncertainty calculation, introduces improventsn

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 (Enengqybile sources) are given in the following table:

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

aN¥» w2Yly [AB80O0Nyalé Sectoral QA/QC guarantor responsible for the compliance ol

(Head of the infrastructure and environmen| QA/QC procedurewith the IPCC 2006 Gind QA/QC plan.

department)

aNp» [ S20 tStAtyYy 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 emiss
o £ Odzt FGAZY Y2RSt G2 GKS [/ wcC
Syraarzy TFlLOG2NRar O2yGNBRE 27

MAa® Af Yl W YyR2Gt Control carried out by a colleague familiar with the topic (2nd ste

(Transport yearbook compiler) QC procedure, Tiel)

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

The plan of QA/QC procedures in the KONEKO Ltd. is based on the internal system of quality control
resulting from the general part of the QA/QC plan of the Ghi@ntory in the Czech Republic. As the
basic data sources for activity data are taken from Mhiming Yearbook and are supplemented and
controlled by the data from the source part of the energy balance of the Czech Republic, the main
emphasis is given ta 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 itergmh rmechanisms and
procedures to ensure data quality.

{ SOG2NIt 3IdzZE NI yG2NI F2NJ v! kv/ LINRPOSRdz2NBaAX +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 thearerapbf all
QA/QC procedures with thileCC 2006 Gind 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
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Sectoral administriar, Andreax S 4:S f
9 ensures the uploading of data to CRF Reporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible for the storing of documents

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

O2tt S 3dzS FILYAEAIFNI gAGK GKS G2LAO o0xfl RAYNNI bSdz0
controlled according to the table 6.1 (IPCC 2006).

Data transfer to the CRF Reporter is carried out by the data administrater.dsfta transmission to the

CRF Reporter the control of correct transmission based on the summary values of activity data and
emission data is carried out. If there are any discrepancies, the erroneous data are detected and
corrected without delay.

The QQorocedures at Tier are included on the proposal of the sectoral QA/QC guarantor after the
consultation with the NIS coordinator. They are aimed mainly at the comparison with independent data
sources. The relevant independent sources in the Czech Republirepresented by data published in

the Mining Yearbook, the source part of the energy balance of the Czech Republic, by the separate
examinations in the gas industry plants and in the companies, mining the energy raw materials.

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

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

Tab. 1-5 QA/QCstaff members for Energy fugitive emissions

Person Activities

aNXp +fl RAYANI bSdzOA f | Sectoral QA/QC guarantor responsible for the compliance of all Q/
procedures with thdPCC 2006 Gind the QA/QC plan

Ms.Andrea+ S& St | Calculations of fugitivemissions in coal mining, oil and gas indust
auto-control (1st step of QC procedure, Tier 1).

aNX +f |l RAYNNJI bSdzOA f | Control of an expert familiar with the topic (2nd step of QC procedl
Tier 1) and QC, Tier 2

Ms.Andrea+ S& St | Control of the correctdata input from calculation sheets to th
respective module of CRF Reporter
External expert Ensuring the QA procedure

1.2.3.5.4 Industrial processes and product use

Czech Hydrometeorological Institute (CHMI) is a sesmbdring institution for this category. The
Jdzl N} yG2N 2F GKS v!kv/ LINROSRdz2NBSa Ay (GKAa aSO02NJ

The plan of QA/QC procedures is in compliance with NIS general QA/QC plan and is based on the overall
/'1aL L{h dnamYunmp ljdzr f AG& &adl yRI NRatay ¢ynduétBal & LINE
LN OS&daSaé¢d ¢KAa LINRPOSaa O2yaArada 2F Gé2 LI NLa o
0600 HNCHH G! LRFEGIS 2F GKS blFdA2ylf LYy@Syid2NE NBLRI

The QA/QC system is based on the inner quality control procedure system withséateral
cooperation mainly with KONEKO on the field of +emergy 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 ariigation.
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The QA/QC system is based on the inner quality control procedure system withséuteral
cooperation: As for nomnergy use of fossil fuels in 2.B and 2.C the relevant QA/QC procedures at the
CHMI are performed in cooperation with KONEKO mammy. QA/QC procedures in the field of Chemical
Industry are performed in coperation 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, and with the 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 etd)hakie their own

control mechanisms to ensure quality of published data. In the case of EU ETS, the use of data is
consulted with appropriate professional association (e.g. Czech Cement Association). In the case of F
gases, different sources of data areeds (import/export statistics, direct questionnaire to all
importers/exporters, MoE questionnaire orgases use) and compared.

The inner quality assurance and quality control procedure consists of the setting of responsible person
for emission calculatioand quality check. Summary of involved 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/QGtaff members for this categorfyndustrial 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 prodset u

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

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

2.A aad® .StilF hyRNaad® 9@ YNI| 2 Mr.Gemrichg2.A.1
Mr. Prokopeq; 2.A.2
2.B aadad® hyRNoEO2 @t [aad 9@ YNI | 2 Mr.Bernaue
2.C aaod9Pdl YNI120t[aad .St il hyHMrToman
2.D Ms.9 @ YNIi | 2 Ot Ms.. St G hyRNH aNXP +fl RAYNNJI b S dz
2E,2F,2aa® .St Gl hyRNfaad® 9@ YNI | g Mr.Bernaueg2.G
Mr. Martin Beck

1.2.3.5.5 Agriculture
The Institute of Forest Ecosystem Research (IFER) is aseleiog 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 @éRperienced expert from the IFER, including
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
agriculturd experts (SHMI) also participate in discussions concerning inventory improvements.

The procedure of inventory compiling is initiated by IFER where all necessary data, obtained from the
Czech Statistical Office (CzS0O), are inserted into the excel spreadsheets. The excel files are then checked
by other IFER experts. All differences arewulised 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 information used in the sector of agriculture.
These data spditcally 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 are
updated at IFER replacing the older ones. This work isvaathy 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 information used for the preparation of the
inventory report isarchived 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/QC staff members for Agriculture

Person Activity |
Ms.WI Yyl . SNl y2@t 6L C9w 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 aguitural problem
(2nd step of QC procedure)
Ms. Janka Szemesova (SHMI) Consultation of QA/QC procedures and GHG estimation

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

The sectorspecific QA/QC plan for LULUCF is an integral part of the general QA/QChaddJLUCF
greenhouse gas inventory (including KP reporting) is compiled by an experienced fexpette IFER,
including autecontrol procedure The sector specific QC, Tiewas 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 (CzS0O), the Czech Office for Surveying, Mapuingadastre (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 for alidanchtegories. FMI

reports the reent data on forests (harvest, increment, felling, etc.) that are used in the-uard
categories involving forest land. The preparatory calculation is mostly performed in excel spreadsheets
and in some instances in the specific software application praphyelFER. All files are then checked by
other IFER experts. All differences are discussed and if necessary, appropriate corrections are made. The
appropriate values in calculation spreadsheets are updated at IFER replacing the older ones. This work is
archived by an IFER expert.

The final data files including the checked and verified data are transferred into the CRF Reporter. The
sectoral CRF files are sent to the NIS coordinator for the final checking and approval. All information used
for the preparatdn 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

Person Activity |
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 proct
(auto-control)

Checking of CRF tables and tisegies consistency

aNX¥ hyRnS2 2SN}Yeé oL C9 Emission estimationin LULUCF sector, 2nd step of QC procedure

Ma® WFyl . SNIy2gt 0 L| Technical verification of emission factors and time series in
LULUCF sector

FMI Selected data on forests

COSMC Selected cadastral data

SHMI Consultation of QA/QC procedures and GHG estimation
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1.2.3.5.7 Waste
Charles University Environment Centre (CUEC) is a ssdtamg institution for this sector.

The sectoral plan of QA/QC procedures is in compliance with thgadksal QA/QC plan. However CUEC
is an academic institution and it uses also academic procedures used for quality assurance.

The inner quality assurance and quality control procedure consists of the setting of responsible persons
for emission calculatioq a NX> a A NB a f | @Mr.IRIst® Bdanki@ivyho ik f6dRising on waste in
Y2NBE 3ISYSNIt GSNXYad aNW | I NI yS M RistoLSaRidontrolss (G KS
the results and their consistency.

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

CRF is regularly filled by Mt HONY yS1 2 FdzZNILKSNJ GKS O2yaradaSyoe oS
are controlled by the sectoral expert (Tier 1 awwwntrol) and a reviewer from NIS coordination team.
Worksheets and all activity data are stored (so far indefinitely) by both Niinator and CUEC. CUEC

uses secure server which has backup copy. Backup is done regularly twice a week.

Crosscutting issues from this sector are discussed regularly with the experts from the relevant sectors
(Energy, Agriculture etc.).

Some findings fromvaste greenhouse gas inventories are published in scientific publications, in papers,
articles or in various project reports which gives the additional layer of QA/QC for this particular sector.

The QA/QC staff members for this categfyaste) are givein the following table:

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

Tpeson gy
aN¥» aANBAf @ | I @NI | Sector guarantor of QA/QC implementation.

1st step of QC procedure, Tier 1 (awtontrol)

Mr. RistoSaarikivi 2nd step of QC procedure, Tier 1 and Tier 2

1.2.3.5.8 Template for documentations of performed QC procedures

C2NJ 6KS R20dzySy il A2y 2F (GKS v/ LINE isENBAEE (1dgs6S Ris
All used templates of the form are attachégke the Annex).

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

No significant changes were made the Czech national inventory teaamd the main pillars of the
national inventory system declared in thel SOK wSLJzof A 0Qa LyAGAFf wSLR2 NI
operational and running.
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1.3 Inventory preparation, and data collection, processing and storage

1.3.1 Activity data collection

Collection of activity data is based mainly on the official documents o€tbeh Statistical OffiqgCzS0O),
which are published annually, where tkizech Statistical Yearboiskthe most representative example.
However for industrial processes, because of tBeech Act on Statisticproduction data are not
generally available whe there are fewer than 4 enterprises in the whole country. In such cases,
inventory compilers have to rely either on specific statistical materials edited by sectoral associations or,
in some cases, inventory experts have to carry out the relevant inquiiea few cases, the Czech
register of individual sources and emissions, called REZZO, is utilized as source of activity data.

Emission estimates from SectorAlFuel Combustion Activitieare based on the official Czech Energy
Balance, compiled by thezech Statistical Officéata from the Czech Energy balance are processed both
in the Reference Approach (TPESBimary sources data are used) and in the Sectoral Approach (data for
fuel transformations and final consumptions). However, in the latter casene additional data are
required (e.g. data on transportation statistics).

Recently data from EU ETS system are used as well. For the purposes of Energy sector are these data
used more for control purposes, more detailed information is given in releszagter 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 Production or Lime Production is these data used for the complete
inventory; in the subcategries is EU ETS data used for improving emission factors and data. These
improvements are listed in the Improvement Plan.

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

1.3.2 Data processing and storage

Data Sector 1A Fuel Combustion Activities are processed by the system of interconnected spreadsheets,
O2YLIAE SR Ay a{ 9EOSt T2t IPEG 20065GNA.222WalkiBoskSTaystein LINE &
is extended by incorporating sheets with modified energy balance: these sheets represent an input data
system. This system was recently a bit modified to be more transparent.

Also, in the majority of other sectors, data are processed in a simégr- Wy using a system of joined
spreadsheets taken from thé/orkbookand slightly modified in order to respect national circumstances.
The following examples of such cases of processing can be mentioned: agriculture, waste, fugitive
emissions. For LULU@Fspecific spreadsheet system is used, respecting the national methodology.

Originally, the calculation spreadsheets related to the individual sectors were stored only in the relevant
sectorsolving institutions. On the basis of recommendations from ¢h&0/2 dzy it N2 NB JA Sg¢ A
simple system was developed for central archiving, based on storage of documents from institutions
participating in the national system in electronic form in a central fekteuctured FTP data box located

at CHMI. During B & dzo & SHO®&SIzg i NEAWB PASG¢é Ay HnngpI GKAA &84
satisfactory and consequently it was decided to further improve the archiving system using more
sophisticated arrangements.
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Archiving process scheme

The NIS coordinator i®sponsible for the administration and functioning of the archive. The archiving
system is administered in accordance with the provisions of the Kyoto Protocol and the IPPC methodical
recommendations.

The archiving system was updated in 2017. Currentlyatichive 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
secure servers owned by CHMI.

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

=A =4 =4 4 =4

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

Structural arrangements of the NIS Archive

The archiving system contains and connects 4 individual units.
1) Thearchive of the sectesolving organization
1 Functionality and administration are based on contracts with the sestéring organizations
1 Administration is provided by the sectoral organizations
2) Central storage site for sharing material in the context & NI
9 Storage site accessible at private ftp
1 Administered by the NIS coordinator
1 Contains working materials for current submissions intended for archiving
3) Central closed archive of the NIS Coordinator
Internal central archive, administered by the NIS coordinat
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 in the seat of the coordinator (CEHMINI 3 dzS Y2 Y2 njl y &0

Entries in the archive are alwayerformed 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 end e$ubmissions or during any other
unplanned intervention into the database or text paf 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 tiiernet

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 =4 =4 =4 =4

Updating corresponds to the entries in the Central closed archive, available a maxih&im o
working days after completion of archiving.

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

The methods used in the Czech greenhouse gas inventory are consistent with the IPCC methodology,
which has been prepared for the purpose of compilation of national inventories of anthropogenic GHG
emissions and removal3.he updated 2006 IPCC Guidelines National Greenhouse Gas Inventories
(IPCC 2006re used for the inventory since this submissiéor LULUCF sector IPCC Good Practice
Guidance for Land Use, Labde Change and Forestry (IPCC 2003) was used as well.

Depending on the complexity of the Icalation and types of emission factors used (generally
recommended - default, countryspecific, sitespecific and technologgpecific), the approaches
described 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
factors @efaulf) of global or continental applicability, tabulated directly in above mentioned methodical
manuals.

Tier2 is based on sophisticated calcidet and usually requires more detailed and less accessible
statistical data. The emission factors (courspecific or technologgpecific) are usually derived using
calculations based on more complex studies and better knowledge of the source. Evesdrcéses, it

is sometimes possible to find the necessary parameters for the calculation in IPCC manuals. Procedures
in Tier 3 are usually considered to consist in procedures based on the results of direct measurements
carried out under local conditions.

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

better reflect reality. However, they are more demanding in all respects, and especially they are more
expensive. An overview of the methods and emission factors used by the Czech Republic for estimation
ofemh daAz2ya 2F INBSyYyK2dzaS 31 aSa Aa 3IALBSY Ay (KS /[ w

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

these procedures have so far been introduced only for some key categories. For exdorpl
combustion of fuelscountry-specificfactors are employed only for Brown/Harcb&l, Brown Coal +

Lignite, Bituminous @al, Coking Gal, Gas Works Gas, Refinery Gas, LPG andlatural Gas, while the

default emission factors are employed for the restloe other fuels. For Bituminouso@l, Brown Coal +

Lignite and Brown CoalriBuettes are used country specific oxidation factors as well. Similarly, for
Industrial Processes, only the Tier 1 method is used for the production of iron andisteehtras, the

methods of higher tiers and/or countigpecific factors are employed far more frequently for other key
OFGS3I2NASad [/ KFELIGSNI mn RSAONAROSE GKS dGLYLINROSY.
introduction of more sophisticated methods of highears.
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All direct GHG emissions can also be expressed in terms of total (or aggregated) values, which are
calculated as a sum of the emissions of the individual gases multiplied by the Global Warming Potential
values (GWP). GWP correspond to the factor bycwithe given gas is more effective in absorption of
terrestrial radiation thanCQ (1 for CQ, 25for CH, and 298for N,O). The total amount of Hgases is
relatively small compared t€Q, CH andN,O; nevertheless their GWP values are larger ydtders of
magnitude. Consequently, total aggregated emissions to be reduced according Ky ale Protocoare
expressed as thequivalent amount of£Q with the same radiation absorption effect as the soifrthe
individual gases.

On the other hand, in preparing this inventory, somewhat less attention was paid to emissions of the
precursors N@Q CO, NMVOC and S@hich are covered primarily by th@onvention on LorBange
Transboundary Air PollutiogCLRTR) and are not directly related to the Kyoto Protocol. Their
inventories are compiled for the purposes of CLRTAP byM&vRKormat of Reportindyy another team

at CHMI. Thus emissions of precursors in the GHG inventory (CRF) have been fully takerd over an
transferred from NFR to CRF. A detailed description of the methodology used to estimate emissions of
precursorsis provided in the Czech Informative Inventory Report (lIR), Submission under the
UNECECLRTAP Conventiubmitted annually by I5February and shortly in chapter 9 of the NIR

In Septemberof 20z G KS /1 SOK ylF A2yl t 3INBSyckngaizedSeviai ® Ay J
The Czech national inventory team received annual inventory report in April 2015. Since the delay
caused by nofully 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 plan for the future improvement of specific categories.

Methodical aspects are described in a greater detail in semti@nted Chapters 3 to 8 and in Chapter 10
GwS O t Odzf Y LINREIY S WiRA £Ld déaks withlihg Meactioms of-tHe &2ech team to the
comments and recommendations of the recentdntational review organised by UNFCCC.
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1.5 Brief description of key categories

ThelPCC 2006 GIPCC 2006)rovides twoapproaches of determining thieey categoriegkey sources).
Key categories by definition contribute 85% percent of the overall uncertainty in a level (in emissions
per year) or in arend. Approact? follows from this definition, and requires thorough analysis of the
uncertainty and use of sophisticated statistical procedures and evaluation of sourcesnis ¢é the
appropriate characteristics.

Tab. 1-10Identification of key categories by level assessment (LA) and trend assessment (TA) foe2éltuated with LULUCF
(Approach?)

1.A.1 Energy industriesSolid Fuels CQ 33.65 32.88 LA, TA
1.A.3.b Transport Road transportation CcQ 46.37 44.53 LA, TA
1.A.4 Other sectors Gaseous Fuels CcQ 51.65 66.55 LA, TA
2.C.1 Irorand Steel Production CcQ 56.50 95.63 LA
5.A Solid Waste Disposal on Land CH 60.58 74.76 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CQ 64.52 84.76 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipmefd eq.) HFC 67.98 61.61 LA, TA
1.A.4 Other sectors Solid Fuels CcQ 70.88 32.88 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CQ 73.69 20.02 LA, TA
3.A Enteric Fermentation CH 75.97 89.76 LA, TA
3.D.1 Agricultural Soils, Dire®,0 emissions N;O 78.23 99.15 LA
1.B.1.a Coal Mining and Handling CH 80.43 70.89 LA, TA
1.A.1 Energy industriesGaseous Fuels CQ 82.45 82.81 LA, TA
2.A.1 Cement Production CcQ 83.64 98.04 LA
4.A.1 Forest Land remaining Forest Land CQ 84.60 80.75 LA, TA
2.B.8Petrochemical and Carbon Black Production CcQ 85.55 90.42 LA, TA
5.D Wastewater treatment and discharge CH 86.48 93.67 LA
1.A.4 Other sectors Liquid Fuels CQ 87.35 86.07 LA, TA
4.G Harvested wood products CQ 88.19 93.21 LA
5.B Biological treatmenbf solid waste CH 89.03 87.29 LA, TA
4.E.2 Land converted to Settlements CcQ 89.82 97.82 LA
3.B Manure Management N,O 90.60 95.52 LA
1.A.2 Manufacturing industries and constructiorLiquid Fuels CQ 97.95 78.24 TA
1.A.4 Other sectors Solid Fuels CH 95.45 88.11 TA
3.G Liming CcQ 98.24 88.91 TA

Tab. 1-11 Identification of key categories by level assessment (LA) and trend assessment (TA) fére2@luated without
LULUCF (Approach 2)

1.A.1 Energy industriesSolid Fuels CcQ 34.93 34.60 LA, TA
1.A.3.b Transport Road transportation CcQ 48.13 59.31 LA, TA
1.A.4 Other sectors Gaseous Fuels CQ 53.61 69.82 LA TA
2.C.1 Iron and Steel Production CcQ 58.65 LA
5.A Solid Waste Disposal on Land CH 62.88 78.38 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CcQ 66.97 86.24 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipme eq.) HFC 70.56 64.62 LA, TA
1.A.4 Other sectors Solid Fuels CQ 73.57 47.02 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CcQ 76.49 20.73 LA, TA
3.A Enteric Fermentation CH 78.85 90.55 LA, TA
3.D.1 Agricultural Soils, Dire®,O emissions N,O 81.20 LA
1.B.1.a Coal Mining and Handling CH 83.49 74.29 LA, TA
1.A.1 Energy industriesGaseous Fuels CcQ 85.59 84.15 LA, TA
2.A.1 Cement Production CcQ 86.82 LA
2.B.8 Petrochemical and Carbon Black Production CcQ 87.80 LA
5.D Wastewater treatment and discharge CH 88.77 LA
1.A.4 Other sectors Liquid Fuels CQ 89.67 87.58 LA
5.B Biological treatment of solid waste CH 90.54 88.86 LA, TA
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IPCC Sourcgategories Cumulative Cumulative KC type
Total (LA, %) Total (TA, %)

1.A.2 Manufacturing industries and constructiorLiquid Fuels CcQ 98.13 81.98 TA

1.A.4 Other sectors Solid Fuels CH 95.76 89.71 TA

Tab. 1-12Identification of key categories by level assessment (LA) and trend assessment (TA) foeg8llated with LULUCF
(Approach 1)

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

1.A.1 Energy industriesSolid Fuels CQ 36.25 29.09 LA, TA
1.A.3.b Transport Road transportation CQ 49.94 39.48 LA, TA
1.A.4 Other sectors Gaseous Fuels CcQ 55.69 62.62 LA, TA
2.C.1 Iron and Steel Production CcQ 60.58 58.18 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CQ 64.86 84.05 LA, TA
1.A.4 Other sectors Solid Fuels CcQ 67.99 49.51 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CQ 71.01 16.80 LA, TA
5.A Solid Waste Disposal on Land CH 73.83 74.16 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipmefd eq.) HFC 76.56 100.00 LA

3.A Enteric Fermentation CH 78.78 94.29 LA, TA
1.A.1 Energy industriesGaseous Fuels CQ 80.98 82.22 LA, TA
1.B.1.a Coal Mining and Handling CH 83.18 77.46 LA, TA
3.D.1 Agricultural Soils, Dire®,0 emissions N;O 85.30 70.81 LA, TA
2.A.1 Cement Production CcQ 86.61 85.61 LA, TA
1.A.4 Other sectors Liquid Fuels CQ 87.53 88.12 LA, TA
4.A.1 Forest Land remaining Forest Land CcQ 88.30 66.96 LA, TA
2.B.8 Petrochemical and Carbon Black Production CcQ 89.06 90.57 LA, TA
5.D Wastewater treatment and discharge CH 89.73 89.86 LA, TA
3.D.2 Agricultural Soils, Indiredl,O emissions N,O 90.37 99.88 LA
3.B Manure Management NO 91.00 87.06 LA, TA
4.G Harvested wood products CcQ 91.59 91.27 LA, TA
2.B.1 Ammonia Production CcQ 92.15 91.94 LA, TA
3.B Manure Management CH 92.71 96.92 LA
2.A.2 Lime Production CcQ 93.22 92.54 LA, TA
4.A.2 Land converted to Forest Land CcQ 93.72 93.15 LA, TA
5.B Biological treatment of solid waste CH 94.22 93.73 LA, TA
4.E.2 Land converted to Settlements CcQ 94.66 95.35 LA, TA
1.A.4 Other sectors Biomass CH 95.10 96.61 LA
1.B.2.bNatural Gas CH 95.53 89.06 LA, TA
1.A.1 Energy industriesLiquid Fuels CcQ 95.89 94.29 LA
1.A.2 Manufacturing industries and constructiorLiquid Fuels CcQ 97.29 80.37 TA
3.G Liming cQ 98.58 94.83 TA
1.A.4 Other sectors Solid Fuels CH 96.43 95.83 TA

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

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

1.A.1 Energy industriesSolid Fuels CcQ 37.25 31.02 LA, TA
1.A.3.b Transport Road transportation CcQ 51.32 42.13 LA TA
1.A.4 Other sectors Gaseous Fuels CQ 57.23 66.53 LA TA
2.C.1 Iron and Steel Production CcQ 62.25 61.79 LA TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CcQ 66.65 85.99 LA, TA
1.A.4 Other sectors Solid Fuels CcQ 69.86 52.59 LA TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CcQ 72.97 17.56 LA TA
5.ASolid Waste Disposal on Land CH 75.87 73.51 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipme® eq.) HFC 78.67 100.00 LA
3.A Enteric Fermentation CH 80.96 79.36 LA TA
1.A.1 Energy industriesGaseous Fuels CcQ 83.22 84.00 LA TA
1.B.1.aCoal Mining and Handling CH 85.47 69.96 LA, TA
3.D.1 Agricultural Soils, Dire®,0 emissions N,O 87.65 82.03 LA, TA
2.A.1 Cement Production CcQ 89.00 87.64 LA TA
1.A.4 Other sectors Liquid Fuels CcQ 89.95 88.74 LA TA
2.B.8 Petrochemical and Carbd@iack Production CcQ 90.73 92.93 LA TA
5.D Wastewater treatment and discharge CH 91.42 90.58 LA TA
3.D.2 Agricultural Soils, Indiredd,O emissions N,O 92.08 91.38 LA, TA
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IPCC Source Categories Cumulative Cumulative KC type
Total (LA, %) Total (TA,

%)

3.B Manure Management N,O 92.72 92.18 LA, TA
2.B.1 Ammonia Production CcQ 93.30 93.64 LA, TA
3.B Manure Management CH 93.87 94.34 LA, TA
2.A.2 Lime Production CcQ 94.39 94.98 LA, TA
5.B Biological treatment of solid waste CH 94.90 95.60 LA, TA
1.A.4 Other sectors Biomass CH 95.35 96.92 LA
1.B.2.b Natural Gas CH 95.80 89.73 LA
1.A.2 Manufacturing industries and constructiorLiquid Fuels CcQ 97.61 76.55 TA

The procedure of thé\pproach? is based on theesults of the uncertainty analysi¥he key categories
were considered to be those whose cumuNat contribution is less thm90%. For trend assessment, a
similar procedure is used; with the difference that here the decisive quantity is defined as the product of
the relative contribution to the total emissions (determined in the previous case) and the absolute value
of the reldive deviation of the individual trends from the total trend.

For the right identification of key categories, also assessment without consideration of the LULUCF
categories was employed. It is obvious frofab. 111 and Tab. L3 that no additionakey caegorywas
identified when the LULUCF categories were not considered.

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

Tab. 1-14 Figures for key categories assessed

Approach 1 Approach 2 |
Key categories (KC) withULUCF 33 25
KC identified by LA 30 22
KC identified by TA 28 18
KC identified by LA + TA concurrent 25 15
KC identified by only LA 5 7
KC identified by only TA 3 3
Key Categories (KC) without LULUCF: 26 20
KC identified by LA 25 18
KC identified by TA 23 14
KC identified by LA + TA concurrent 22 12
KC identified by only LA 3 6
KC identified by only TA 1 2
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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 for the entire national
inventory and for its individual components. Knowledge of the indalidand overall uncertainties
enables compilers of emission inventories better understanding of the inventory process, which
encompasses collection of suitable input data and their evaluation. Uncertainty analysis also help in
identifying those categoriesf@mission 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 of uncertainty determination based on the error propagation method (Tier 1), using
calculation sheets obtained according to the prescribed metiogly (IPCC 2006has been used in the
Czech national inventory for a number of years. The accuracy of the calculation algorithm has been
sufficiently verifieduncertainty in the activity datand emission factors for the individual categorie
updated every submission

Experts from CHMI and all the contributing sectoral organizatamesparticipating in this work. The
individual experts investigated the uncertainty parameters coming uritieir field of work and
proposed new ones or defended the original ones in discussions. Details are descritedelvant
subchapters

Uncertainty analysis of Tier 1, which is presented in this volume of NIR, employs the same source
categorization as useith key categories assessment. Actual results of the uncertainty analys18Xor
after above mentioned revision of the input parameters are givefirinex 2

Further, uncertainty 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 submissiomheprocedure is planned in the internal improventelan of the

CHMII 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 LUEBUChe estimated overall uncertainty in level assessmen
(case with LULUCF) reached 443The correspating uncertainty in trendsi 3.0%. For the case
without LULUCHhe estimated overall uncertainty in level assessmisr8. ®6 and 2.83% in trend.

The sae source categories used in key sources assessment have also been used even in uncertainty
analysis. In this way, the uncertainty analysis resas used laterApproach2 key source analysi$he
uncertainty analysis is provided in Annex 2 tables.

1.7 General assessment of completeness

CRF Table 9 (Completeness) has been used to give information on the aspect of completeness. This part
of the text includes additional information. All the categories of sources and sinks included in thd.IPCC G
are covered(IPCC 2006)No additional sources and sinks specific to the Czech Republic have been
identified. Both direct GHGs as well as precursor gases are covered by the Czech inventory. The
geographic coverage is complete.

RRAGAZ2YIffe (KA LESIINYBHAQJdZABROWUKDBY WDRYYSs [/ wC
AaO02@SNBRY GKIG GKA&a FdzyOaAazylrftAde R2SayQid It gl
as used for the completeness checks. Example of this form is given in ABngar 3Vastesector)

{LISOATFTAOLItt&Y GKSNB INB a2YS SyLiie dGFrofSa NBLRNI

s oo
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to import specific tables or display information filled in subcategories. This issue is occurring only for
categories, which are not occurgrin the Czech Republic.

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 clapter of NIRIn addition, the notation keys presented below are used to fill in the blanks in all

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

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

IE (included elsewhere):

GL9¢ Aa dzaSR F2N) SyiAaaAizya o& az2d2NOSa yR NBY2¢
estimated but included elsewhere in the inventory instead of in the expected source/sink category.

2 KSNB daL9é¢ A ZentodydtBeRCRR gompleteriess Aaple(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):

Gb9é Aa dz&ASR T2 NJ SEA aénoyaB bySiviks af greedhbddse gases thap tuaheldd & |
0SSy SaldAYIFIGSR® 2KSNBE ab9¢ Aad dzASR AY |y Ay@Syidzl
completeness table indicate why the emissions or removals have not been estimated. For emissions by

sodzNDSa FyR NBY2@lfa o0& aiayla 27 -pNBSi KraglessSIo I a s
SaidlrotAakK AF (GKS& | Qtdzrtte FINB dabhé¢ oy2G 200dz2NN
inventory, it is planned that these source or sink categoriesowl SA G KSNJ SadAYF 4GSR 2 NJ

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 Kyto Protocol, Czech national 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 generate@se in industrial and
agricultural production and increase in overall eneeggission 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 Repablaready met this goal as well.

2.1 Description and interpretation of emission trends for aggregated GHG
emissions

Tab. 21 presents a summary of GHG emissions excl. bunkers incl. indirect emissions for the period from
1990 to 2017. FOEQ, CHandN,Othe base year is 1990; fordgases the base year is 1995.

Tab. 2-1 GHG emissions from 1999017 excl. bunkers [k€EQ eq.]

HECs PFCs NR Total emission$

excl. incl.

LULUCF  LULUCF
1990 164203.58 23536.29 9652.77 84.24 199242.03 194016.12
1991 148893.58 21958.59 8310.67 84.08 180813.24 172389.55
1992 144618.05 20626.39 7429.86 NO 85.41 174226.57 164959.49
1993 138636.10 19723.93 6651.99 86.56 166528.47 157663.33
1994 132374.36 18610.78 6524.97 87.66 158971.61 152444.19
1995 131605.98 18184.77 6884.19 27.14 0.01 NO 88.68 158129.08 151133.43
1996 134959.57 18051.69 6672.05 87.51 0.68 NO 98.31 161150.01 153975.21
1997 130729.08 17651.91 6600.01 193.55 1.73 NO 96.10 156515.32 149999.15
1998 125313.44 16953.34 6461.40 264.81 1.66 NO 94.98 150311.11 143709.68
1999 116618.38 16218.18 6270.97 324.77 1.10 NO 95.94 140672.38 133634.26
2000 127059.68 15392.53 6398.81 44451 4.69 NO 108.40 150494.63 142607.16
2001 126952.46 15151.82 6398.66 561.53 9.75 NO 98.82 150215.36 141987.33
2002 123888.60 14734.68 6143.80 682.36 16.39 NO 121.28 146571.01 138711.07
2003 127376.02 14761.72 5753.65 820.07 8.55 NO 144.69 149809.57 143463.16
2004 128110.18 14334.89 6217.51 921.91 12.81 NO 120.61 150633.08 144112.12
2005 125671.32 14706.39 6041.45 1037.04 14.89 NO 111.84 148549.40 141512.53
2006 126447.34 14951.78 5864.27 1308.41 31.09 NO 105.12 149698.81 144871.75
2007 128260.88 14534.67 5841.03 1716.51 29.00 NO 93.79 151389.49 148825.84
2008 122973.82 14641.79 5970.61 2009.94 39.76 NO 88.67 146644.93 140811.55
2009 115223.65 14285.90 5574.71 2090.49 45.44 NO 89.05 138175.33 131268.68
2010 117459.82 14489.36 5372.34 2381.07 48.04 0.15 82.76 140702.10 135163.23
2011 115005.47 14492.03 5568.04 2639.20 8.24 0.59 88.64 138701.26 131849.77
2012 110904.82 14478.16 5511.41 2757.66 6.19 0.89 92.44 134603.55 127913.10
2013 106376.58 13893.61 5473.34 2906.60 4.08 1.41 83.04 129496.54 123521.28
2014 104014.52 13894.91 5713.45 3104.77 3.02 2.37 79.90 127560.13 121640.15
2015 104786.44 13958.29  5691.57 3317.83 1.93 2.15 78.27 128564.93 123482.61
2016 106599.14 13734.03  5939.00 3462.58 1.44 2.15 78.63 130508.90 125350.87
2017 105607.27 13548.91 5868.20 3640.80 1.37 2.75 7431 129383.52 127248.59
%) -35.69 -42.43 -39.21  13316.64 15390.29 NA -11.79 -35.06 -34.41
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HFCs PFCs NR Total emission%

excl. incl.
LULUCF LULUCF

Note: Global warming potentials (GWPs) used (100 years time horiz@): = 25;N,O = 298;Sk = 22 800;NF; = 17 200; HFCs and PFCs consist of differ
substances, therefore GWPs have to be calculated individually depending on substances

'GHG emissions excluding emissions/removals from LULUCF

Zrelative to base year

Sincl. LULUCF

“incl.indirect emissions

GHG emissions and removals have significantly decreased in the period;, 1998, mainly driven by

the economy transition and pursuing major dropdown in heavy industry activities in the country. The fast
decrease has stopped around 158 00@K} eq. andcontinues fluctuating ever since (sEey.2-1). From

2010 to 2017 the total GHG emissions (incl. indirect emissions and incl. LULUCF) decreased by
approximately 6% -7 914.64 ktCQ eq. resulting in total emissions of 1248.59 ktCQ eq. The
decrease was caused I8Q, CH, PFCs emissions afg emissions (decreased by 10%; 6%; 97%; and
10%) despite increase in HFCs emissionsNafidemissions (raised by 53%; 9%) compared to previous
year (excl.LULUCF).

The total GHG emissions and removals in 2017 w&4e6 below the base year level incl. LULUCF and
indirect emissions aneé85%, 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, [KQ eq.]

In 1989 then Czechoslovak economy was one of the centrally planned economies with high level of
monopolization. All economic processes were controlled through central planning. For all practica
purposes, there was no real market and this situation resulted in an ever deepening economic and
technological lag which resulted in high energy and material inefficiency. Since 1989 to the present the
economy transformed successfully to a developed readkiven economy. The transformation led to a
decline in production, investment in environmental protection, energy efficiency, fuel switch and
increasing use of renewable energgreenhouse gases emission trend between 2007 and 2009 and
supposedly up teresent days passed through significant change driven mainly by economic recession.
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2.2 Description and interpretation of emission trends by sector

2.2.1 Description and interpretation of emission trends by gas
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Fig.2-2 Trend inCQ, CH, and N,O emissions 1990 2017in index form (base year = 109 and Trend in HFCs, PFCs93 8

2017) andSk (1990¢ 2017 actual emissions in index form (base year = 490

The major greenhouse gas in the Czech Republi©iswhich represents 82% of total GHG emissions

and removals in 2017, compared to 83% in the base year (excl. indirect emissions, excl. LULUCF). It is
followed byCH, (10% in 2017, 12% in the base yedbQ (5% in 2017, 5% in the base year) arghBes

(3% in 2017, 0.04% in 1990). The trend of individual GHG emissions relative to emissions in the
respective base years is presented in Fg. 2

cQ

CQ emissions have been rapidl
RSONBIaAy3a Ay
1994 the emissions have kept &
average of 68% of the amoun
produced in 1990. Inteannual
decrease inCQ emissons (excl. | °%*
LULUCF, exl. indirect emission 9%
from 2010 to 2017 by 10% result| 8%
the total decrease of 36% fron ss%
1990 to 2017. Quoting in s%
absolute figures,CQ emissions | s
and removals decreased fron gy,
164203.58 to 10%07.27 1990 1995 2000 2005 2010 2015
kt CQin the period from 1990 to H1Energy M2IPPU M3 Agricultre 5 Waste

2017, mainly due to lower
emissions from the Energy Fig.2-3 Percentual share of GHGs-fXis begins at 80%part of CQ share is hidden)
category (mainly

1.A.2Manufacturing Industries & Constructiph.A.4.a&Commercial/Institutional and.A.4.bResidentigl.

100%
98%
96%

94%

The main source of€Q emissions is fossil fuel combustion; within the Euel Combustioncategory,
1.A.1Energy Industryand 1.A.40ther sectorsare the most important. CQ emissions increased
remarkably between 1990 and 2017 from the 1.Ar@nsportcategory from 11218.46 to 18418.22 kt

CQeq.
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CH

CHemissions share decreasalmost steadily during the period from 1990 to 2004, from 2004 methane
fluctuated around 60% of its base year emissions. In ZLH&missions were 42% below the base year
level (incl. LULUCF), mainly due to lower contribution oFugddtive Emissionsdm Fuelsand emissions
from 3 Agriculture anddespite increase from the W/astecategory. The main sources GH emissions
are 1.BFugitive Emissions from Fuéslid fuel), 3Agriculture(3.AEnteric Fermentatioand 3.BManure
Managemen} and 5Waste (5.ASolid Waste Disposal on Lamdd 5.DWastewater Treatment and
Dischargg

N.O

N,O emissions strongly decreased from 1990 to 1994 by 32% over this period and then shows slow
decreasing trend with inteannual fluctuation N,O emissions decreased between 1990 and 2017 from
9652.77 to 3868.20 ktCQ eq (incl. LULUCF). In 2040 emissions were 39% below the base year
level, mainly due to lower emissions fromAgriculture and 2.Bhemical Industry andespite increase

from the 1.A.3Transportcategory.

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

HFCs

HFCs actual emissions increased remaskabtween 1995 and 2017 from 27.14 t®&0.80 ktCQ eq.

The rapid increase of emissions was driven mainly by increased consumption of HFCs in subcategory
2.F.1 Refrigeration and Air Conditioning. In 2017, HFCs emissions were more tHanek3Hdigher tkan

in the base year 1995.

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

PFCs

PFCs missions rapidly increased between 1995 and 2010. Since 2010, PFCs emissions are decreasing to
current level 1.37 k€Q eq. Rapid decrease of emissions is caused by reduced consumption of PFCs.

The main sources of PFCs emissions ar&e@niconductor Manfiacture and2.F.1Refrigeration and Air
Conditioningequipment

Sk

Sk emissions in 1995 accounted for 88.68 ®Q eq. Between 1995 and 2017 they int@nnually
fluctuated with maximum of 144.69 KEQ eq. In 2017Sk reached amount of74.31kt, the level was
16% lower than the base year (1995).

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

With the technological progress a new gas is used since 2010 in semiconductor manufabliriaca
gas, used mainly for manufauring of LCD displays, solar panels and etching semiconductors. Base year
for this gas is 1995. In 2017 the emissionblBfequalled to 2.75 k€Q eq.
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2.2.2 Description and interpretation of
emission trends by category

200% [
180% |

160% |

Fig. 24 presents a summary of GHG emissio
by categories for the period from 1990 t
2017:

140%

120% ---

100% |-

1 Category 1 Energy ao | D>
9 Category 2 Industrial Processes ar s
Product Use a0%
1990 1995 2000 2005 2010 2015
q Category 3 Agriculture ——1Energy 21PPU =3 Agriculture 5Waste
1 Category 4 LULUCF Fig.2-4 Emission trends in 199Q017 by categoriesn index forn

(base year = 100)
1 Category 5 Waste

The dominant category is theEnergy sectqrwhich caused for 77% of total GHG emissions in 2017 (82%
in 1990) excl. LULUCF and indirect emissions, followed by the categdniéssial Processeand
Product Useand 3Agriculture which caused for 12% and 7% of total GHG emissions in 2017 (9% and 8%
in 1990, resp.), SVastecategory covered 4 % and 4LUCategory removed 234.94 ktCQ eg. which
represents share of 2% of all GHG emissions.

Thetrend of GHG emissions by categories is presented in Bidirelexed relative to the base year).

Tab. 2-2 Summary of GHG emissions by category 129017kt CQ eq.]

1 Energy 2 IPPU 3 Agriculture 4 LULUCF 5 Waste |
1990 161315.59 17113.01 15839.59 -5225.91 312451
1991 148334.86 13847.99 13732.22 -8423.69 3266.79
1992 142963.34 14609.67 11838.17 -9267.08 3275.76
1993 137686.90 13451.41 10523.14 -8865.14 3356.73
1994 129784.15 14690.24 9539.83 -6527.42 3503.45
1995 129387.75 14202.28 9616.63 -6995.65 3510.88
1996 131980.34 14903.04 9337.48 -7174.80 3549.21
1997 126749.69 15822.55 8921.83 -6516.18 3665.98
1998 120701.98 15949.40 8554.82 -6601.43 3792.03
1999 113611.61 13431.38 8599.40 -7038.12 3806.09
2000 122170.35 14916.43 8393.28 -7887.46 3853.46
2001 122455.72 14153.58 8494.36 -8228.03 3993.32
2002 119132.82 13939.64 8306.07 -7859.94 4126.98
2003 121633.74 14989.07 7850.92 -6346.41 4285.11
2004 121399.88 15925.09 8064.87 -6520.96 4234.83
2005 120608.01 14790.38 7801.18 -7036.87 4294.58
2006 120719.51 15828.73 7679.47 -4827.06 4371.05
2007 121583.10 16604.19 7835.16 -2563.65 4314.32
2008 116565.26 16565.03 7972.44 -5833.38 4511.55
2009 110966.55 14054.54 7572.38 -6906.65 4621.05
2010 112462.86 15022.88 7386.47 -5538.87 4861.48
2011 110014.66 15253.97 7567.38 -6851.49 4917.13
2012 106004.88 15029.48 7585.97 -6690.45 5077.39
2013 100676.98 14896.85 7744.22 -5975.26 5373.05
2014 97662.04 15752.16 7940.86 -5919.98 5403.39
2015 98771.14 15402.41 8092.55 -5082.32 5511.73
2016 100133.52 15573.79 8482.36 -5158.03 5567.01
2017 98936.38 15656.35 8432.99 -2134.94 5649.33
Yo -1.20 0.53 -0.58 -58.61 1.48
% -38.67 -8.51 -46.76 -59.15 80.81
! Difference relative to previous year
% Difference relative to base year
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Tab. 2-3 Overview of trends in categories and subcategories (@ eq.)

GREENHOUSE GAS SOURCE ANL 1990 1995 2000

SINK CATEGORIES

1. Energy 161315.59 129387.75 122170.35 120608.01 112462.86 98771.14 98936.38
A. Fuel combustion (sectoral approach)  149454.08 120082.74 115044.29  114198.89 106671.34 94383.39 95300.97
1. Energy industries 56855.14 61762.46 62061.95 63165.65 62122.33 53690.07 51764.51
2. Manufacturing industries and

construction 47113.14 24468.30 23425.64 18844.64 12112.38 9751.37 10423.08
3. Transport 11484.14 1047253 12129.34 17368.53  16803.37 17489.10 18658.56
4. Other sectors 33807.41 23162.56  17247.42 14546.59  15304.12 13072.02 13989.97
5. Other 194.26 216.88 179.95 273.47 329.14 380.81 464.84
B. Fugitive emissions from fuels 11861.51 9305.01 7126.06 6409.12 5791.51 4387.76 3635.42
1. Solid fuels 10779.39 8468.06 6249.66 5513.41 4894.36 3774.33 3023.02
2. Oil and natural gas and other

emissions from energy production 1082.12 836.95 876.40 895.71 897.15 613.43 612.40
2. IndustrialProcesses 17113.01 14202.28 14916.43 14790.38 15022.88 15402.41 15656.35
A. Mineral industry 4082.45 3019.09 3633.37 3345.75 3048.42 2594.89 2855.54
B. Chemical industry 2944.23 2808.20 2937.08 2837.88 2371.07 2070.59 2235.95
C. Metal industry 9670.32 7949.20 7435.43 7103.10 6752.62 6975.84 6479.44
D. Nonenergy products from fuels and

solvent use 125.56 103.75 146.75 133.66 115.27 137.40 142.70
E. Electronic industry NO,NE NO,NE 11.17 6.64 41.95 5.30 6.72

F. Product uses as OB@bstitutes NO 27.15 446.61 1046.42 2388.88 3319.35 3641.60
G. Other product manufacture and use 290.46 294.90 306.04 316.93 304.69 299.04 294.37
H. Other NO NO NO NO NO NO 0.04

3. Agriculture 15839.59 9616.63 8393.28 7801.18 7386.47 8092.55 8432.99
A. Enteric fermentation 5600.62 3505.93 2989.01 2798.72 2656.89 2828.21 2939.47
B. Manure management 3315.61 2304.96 2041.46 1835.89 1581.15 1552.07 1562.27
D. Agricultural soils 5627.20 3585.21 3201.99 3027.90 2975.19 3360.75 3647.93
G. Liming 1187.63 111.26 113.21 64.51 61.97 164.41 159.04
H. Urea application 108.53 109.27 47.61 74.17 111.27 187.10 124.28
4. Land use, landise change and forestry  -5225.91 -6995.65 -7887.46 -7036.87 -5538.87 -5082.32 -2134.94
A. Forest land -4617.65 -6937.12  -7075.50 -5941.79  -4000.27 -4753.19 -1618.98
B. Cropland 186.26 212.69 174.17 191.97 112.41 70.19 35.66

C. Grassland -140.23 -364.05 -464.14 -476.37 -537.56 -436.70 -378.79
D. Wetlands 21.73 9.34 27.39 21.75 35.09 25.59 20.89

E. Settlements 1034.95 915.57 727.14 612.64 497.91 500.80 583.80
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 -778.50
5. Waste 3124.51 3510.88 3853.46 4294.58 4861.48 5511.73 5649.33
A. Solid waste disposal 1979.27 2404.98 2798.38 3058.11 3462.42 3653.77 3720.28
B. Biological treatment of solid waste NE,IE NE,IE NE,IE 60.90 202.65 678.57 713.93
C. Incineration and open burning of

waste 21.25 64.92 57.88 124.12 127.29 121.59 136.08
D. Waste water treatment and discharge ~ 1123.99 1040.98 997.20 1051.44 1069.12 1057.79 1079.03
Memo items:

International bunkers 528.22 562.83 593.83 978.92 965.41 895.11 1082.89
Aviation 528.22 562.83 593.83 978.92 965.41 895.11 1082.89
CQ emissions from biomass 6445.39 5790.70 6666.40 8667.97  12379.65 16258.72 16718.07
Longterm storage of C in waste disposal

sites 15558.30 19691.70 24677.97 30258.81 36422.71 41586.48 43541.66
Indirect N,O 1062.85 551.23 418.73 414.69 354.96 276.15 258.71
Indirect CQ 1849.32 1411.54 1161.11 1055.26 968.41 787.10 708.48
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Energy (IPCC Category 1

The trend for GHG emissions fronEdergycategoryshows 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 000d® eq. Total decrease between 1990
and2017 is 39%. Between 2016 to 2017 emissions from categénefgyslightlydecreased by 1%.

From the total 9836.38 ktCQeq. in 2017 96% comes from 1E@&el Combustion, the rest are

1.BFugitive Emissions from Fuels
h Jh
1 1.A.2 I 1.A3 ‘ 1.A4 ‘

(mainly Solid Fuels). 1HRugitive | 709
'Fig.2-5 Trends in Energy by categories 199017(TgCQ eq.)

Emissions from Fuels the largest
source for CH, which represented
26% of allCH emissions in 2017. 33% sq.00 -
of all CH emissions in 2017
originated fromEnergycategory. 1000 7

60.00

30.00

CQ emissions from fossil fuels
combustion (category 1.Energy are | 00 -
the main sourcein Czech Republic's
inventory with a share of 89% in totg % -
emissions from Energy secto€Q 000
emissions from category Energy 1A,
contributes for 73% to total GH
emissionsCH for 4% and\,O for 1%
in 2017 (excl. LULUCF).

1.A5 1.8

Industrial Processes and Product Use (IPCC Category 2)

12.00

GHG emissions from the l2dustrial
Processes and Product Usategory
fluctuated with decreasing trend
during the whot period 1990 to
HAMT ® Ly St NIe |3
decreased rather rapidly, then
reached decade minimum in 1999 °%
and subsequently decreased witl
total minimum in 2009 (global *®
economic recession). Between 199
and 2017, emissions from thig 20
category decreased b$%. In 2017 i
emissions amounted for 1656.35 kt | o0 . . .

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

10.00

The main categories in thEFig'2'6 Trends inlPPU by categories 1998017 (TgCQ eq.)

2 Industrial Processes and Product
Use category are 2.®letal Industry(41%) 2.FProduct Uses as ODssbstitutes (23%), 2.AMineral
Industry(18%) and 2.Bhemical Indusy (14%) of the sectoral emissions in 2017 (Fig).2

The most important GHG of thel@dustrial Processes and Product Wsgegory wasCQ with 73% of
sectoral emissions, followed bygases (24%).
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Agriculture (IPCC Category 3)

GHG emissions from the category
3 Agriculture  decreased relatively
steadily over the period from 1990 to
2003 and then fluctuated. In 2010
emissions reached minimutevel which
is 53 % below the base year level.

Agriculture amounted to 832.99

kt CQ eq. in 2017 which corresponds to
7% of national total emissions (excl.
indirect emissions, excl. LULUCF). Th

12.00
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0.00
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2.B
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2.D

2.E

2.F
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2.G

most important subkcategory 3.D
Agricultural  Soils N,O emissions)
contributed by 43% to sectoral total ir

Fig.2-7 Trends inAgriculture by categories 1992017(TgCQ eq.)

2017, followed by the 3.A Enteric Fermentati@H emissions, 35%).

3 Agricultureis the largest source faN,O and second largest source f@H, emissions (77% of total

emissions of N,O and 27% of total

emissions of CH, excl. LULUCF
However it's emission trend steadily
decreases over the whole observe
period.

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

GHG removals from the ldand Use,
LandUse Change and Forestcategory
vary through tle whole time series with
maximumof -9267.08 kiCQ eq. in 092

and minimumin 2017.

Emissions and removalamounted to

4.A 4.C 4.G

=

2.00

0.00

-2.00

-4.00

-6.00

-8.00

-10.00

-12.00

-2134.94 kt CQeq. in 2017, which
corresponds to 2% of total nationa
emissions. Emissions and removals &
calculated from all categories and in lin
with IPCC 2006 GlI. (IPCC 2006).

LULUCF category is the largest sink

CQ. Net CQ removals from this
category amounted to
-2203.50 kt CQ eq. in 2017. CH

emissions amounted to 38.08 KXQ eq.,
N,O to 30.48 ktCQ eq. Trends of the
sub-categories in LULUCF sector a

4B 4.D 4.E

0.80

0.60 -

0.40

0.20 |

0.00

presented in Fig.-3.

Fig.2-8 Trends in LULUCF by separate source and sink categories
¢ 2017 (Tg Ceeq.)
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Waste (IPCC Category 5) 4.00

3.50

GHG emissions from categoryWmaste
substantially increaseduring the whole | ,, |
period. In 2017 emissions amounted fc
5649.33 ktCQ eq., which is 81% above 250 -
the base year level. The increase

emissions is mainly due to highe
emissions ofCH from 5.ASolid Waste | 150 -
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 2017.

2.00 -

1.00 -

0.00 -

5.8 5.C 5.D

The main source is solid 53lid Waste
Disposal, which accounted for 66% (

sectoral emissions in 2017, followed bFig.Z-QTrends inWasteby categaies 19902017(TgCG eq.)

5D Wastewater Treatment ana

Discharge (19%) arkiB Biological treatment of solid wastE3%) Trends of the seqrate subcategories
in Waste sector can be observed on Fi§. 2

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

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

Desciption 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 domiadte for
years in the eported period from 2013 to 2017There removals are enhanced the 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[&t).]

Article 3.3 activities Article 3.4 activities HWP
Afforestation and Deforestation Forest Management Other Art. 3.4 HWP contribution
Reforeséation activities
2013 -634.49 290.49 -5619.53 NA -126.9
2014 -699.95 287.41 -5514.35 NA -96.16
2015 -746.09 233.76 -4586.33 NA -490.14
2016 -793.13 274.25 -4387.43 NA -940.83
2017 -851.82 300.77 -1725.05 NA -778.5
Total* -3725.48 1386.68 -21832.7 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 emission sources. The two main
categories are 1.A Fuel Combustion and 1.B Fugitivesions from Fuels.

Activity data are based on the energy balance of the Czech Republic prepared by the Czech Statistical
Office (CzSO). Data from the energy balance form the basic framework for processing greenhouse gas
emissions from combustion in stationary and mobile segt 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 the Czech Republic. The energy
balance is prepared by CzSO, anddivided into parts 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 preparing a database of activity data in the Reference and ISectora
Approaches. The Reference Approach is based on data from the source part of the energy balance; the
Sectoral Approach involves processing of data on fuel consumption in a structure corresponding to the
requirements of the IPCC categorization.

In 2017, C80 carried out extensive updates of activity data, which resulted in an increased number of
recalculations in this submission. In particular, in April 2017 CzSO carried out extensive updates of net
caloric values of some Solid Fuels, which resulted inaelegions in most of categories. This submission

is the first one that can respond to these updates.

Default emission factors from the IPQQ06 GIl. (IPCC 2008y key categories have been gradually
replaced by country specific emission factors.

Invertories of C@ CH and N,O emissions in subsector 1.A.3 Transport were performed using COPERT
model starting with this submission.

Fugitive emissions in sector 1.B are determined by calculation from activity data and espetific or

default emissiondctors. 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, where data are missing or
insufficient.

3.1.1 Key categories in sector 1 Energy

Combustion pocesses included in category 1.A make a decisive contribution to the total emissions of
greenhouse gases. All ¢@H and NO emissions are derived from the combustion of fossil fuels or
biofuels and other fuels in stationary and mobile sources.
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Altogether, 16 key sources have been identified in sector 1, the most important of which are the first
four given Tab 4. This group of sources contributes 77.5% to total greenhouse gas emissions (without
LULUCF).

It is apparent from the table that the firg§our 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 combustion of Solid Fuels for thetfmodi 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 mostly
corresponds to the direct productioof heat for buildings in the private and public sector and for
households. Consequently, increased attention is paid to this area.

The results of the inventory, including the activity data, are submitted in the standard CRF format. For
direct greenhouselga Sazx (GKS O2yadzYLXiAzy 2F FdzSta |yR dGAY
However, for stationary sources, the fuel consumption is given in the CRF format in aggregated structure,

i.e. as Solid, Liquid and Gaseous Fuels according to the IPCC defiiititve CRF Tables in sector 1.A

were appropriately completed for the entire required time interval of 1990 to 2016.

In 1.BFugitive Emissions from the Fuels category, especially 1®ohlaMining and Handling was
evaluated as a key categaffab.3-1). Category 1.B.2.b also was identified as a key category in the latest
assessment. Moreover, identifiers placed this category just over the borderline between kepakdy
categories

Tab.3-1 Overview of key categories in 1 Ener@30(L7)

1.A.1 Energy industriesSolid Fuels CQ LA;TA LA, TA yes yes yes Yes 37.61 36.99
1.A.3.b Transport Road transportation CGQ LA, TA LA TA vyes yes yes Yes 1421 13.98
1.A.4 Other sectors Gaseous Fuels CQ LA, TA LA, TA yes yes yes Yes 5.97 5.87
1.A.2 Manufacturing industries and

construction- Gaseous Fuels CQ LA, TA LA, TA yes yes yes Yes 4.45 4.37
1.A.4 Other sectors Solid Fuels CQ LA, TA LA, TA yes yes yes Yes 3.24 3.19
1.A.2 Manufacturing industries and

construction- Solid Fuels CcQ LA, TA LA, TA yes yes yes Yes 3.14 3.09
1.B.1.aCoal Mining and Handling CH LA, TA LA, TA yes yes yes Yes 2.28 2.24
1.A.1 Energy industriesGaseous Fuels CGQ LA, TA LA, TA yes yes yes Yes 2.28 2.25
1.A.4 Other sectors Liquid Fuels CQ LA, TA LA, TA yes yes yes Yes 0.96 0.94
1.A.2 Manufacturingndustries and

construction- Liquid Fuels CQ TA TA yes yes yes Yes 0.21 0.21
1.A.4 Other sectors Solid Fuels CH TA TA yes yes Yes 0.25 0.25
1.A.4 Other sectors Biomass CH LA yes yes 0.45 0.45
1.B.2.b Natural Gas CH LA, TA yes yes 0.45 0.45
1.A.1 Energy industriesLiquid Fuels CQ LA yes 0.45 0.44

KC: key category
Y including LULUCF
% excluding LULUCF

3.1.2 Emissions Trends

CQ emissions from the 1.A sector decreased by 36% from 147 MirC®»90 to 94 Mt Coin 2017.
Furthermore C@emissions from the 1.B sector decreased/B§o from 458 kt in 1990 to 1A in 2017,
as well as CHemissions from 1.B sectors decreased by 69% from 456 kt in 1990 to 140 kt irfFRP17.
3-1Fig.3-1 indicates overall trend in G@nd CH emissions in the whole time series for both sectors.
FurthermoreTab.3-2 provides data for trends in 1 Energy for each gas reported in sector
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Fig.3-1 Trend totalCQ (Sectoral Approach) in 1.A and trend 6iQ and CH, from 1.B sector in period 1999 2017

Tab.3-2 Emissions of greenhouse gases and their trend from 182017 from IPCC Category 1 Energy

1990 147 240.01 531.02 2.68
1991 135 652.62 477.92 2.46
1992 131 019.37 449.17 2.40
1993 125 998.03 440.06 2.31
1994 118 686.52 416.92 2.26
1995 118 536.71 406.85 2.28
1996 121 226.86 402.61 231
1997 116 263.27 392.51 2.26
1998 110794.39 369.83 2.22
1999 104 545.46 336.33 2.21
2000 113 785.13 307.23 2.36
2001 114 501.25 292.71 2.14
2002 111 651.49 273.73 2.14
2003 114 201.14 271.04 2.20
2004 114 218.85 260.55 2.24
2005 113 016.61 276.86 2.25
2006 112 883.32 286.12 2.29
2007 114 169.97 268.69 2.33
2008 109 199.79 267.17 2.30
2009 103 949.00 254.42 2.20
2010 105 334.39 258.82 2.21
2011 102 907.44 257.78 2.22
2012 99 104.61 249.95 2.19
2013 94 665.00 214.87 2.15
2014 91 740.02 211.08 2.16
2015 92 941.13 206.90 221
2016 94 614.95 194.02 2.24
2017 93 746.13 180.84 2.24
Trend -36% -66% -16%
1990/2017

3.1.2.1 Emission trends by subcategories

The individual subsectors have different contributions to trends in emisskigs3-2 illustrates the
trends in emissions on the example 6Q emissions and the share @Q emissions in different
subsectors in 2017.
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The greatest increase in emissions was recorded in subsgddd Transport between 1990 and 2007,
when emissions increased by 160%. In absolute values, this corresponded to an increase fro@Ql1 Tg
in 1990 to 18 Tg in 2007. A slight decrease has been apparent since 2008, while between

N
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e 1A2 Manufacturing Industries and Construction
1A3 Transport
1A4 Other Sectors
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® 1A2 Manufacturing Industries and Construction
1A3 Transport

1A4 Other Sectors

Fig. 3-2 Share and development o€Q emissions from 19906 2017 in individual suksectors; share ofCQ emissions in

individual subsectors in 2017 [ki]

Increase by 1.9 Tg is apparent between 2014 and 2Bfri¥ssions 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 &®ITgCQ in 1990 to 10 and4 TgCQ in 2017, respectively.

Hg. 33 demonstrate thathe fugitive emissions from Solid fuels also indicate substantial decrease in the
whole timeseries, i.e. 73% fd€Q emission and 72% fdCH emissions. Fugitiv€H emissions from Oil

and Natural Gas also indicate decrease fd¥dih the time series. Fugiti@Q 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

Oil and Natural Gas

The trends for different subcategories are also presentetkib.3-3.
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Tab.3-3 Total GHG emissions in [RRQ equivalent] from 1990¢ 2017 by subcategories of Energy

1990 161316 149454 56855 47113 11484 33807 194 11862 10779 1082
1991 148335 137706 55476 39860 10306 31909 156 10 628 9698 931
1992 142963 132873 54650 43897 10720 23406 201 10 090 9227 863
1993 137687 127754 54321 36752 10253 26239 188 9933 9088 845
1994 129784 120340 54842 29186 11165 24933 214 9444 8612 832
1995 129388 120083 61762 24468 10473 23163 217 9 305 8 468 837
1996 131980 122826 66518 24253 10661 21183 211 9155 8 250 905
1997 126 750 117758 62809 24061 10536 20154 198 8991 8 099 892
1998 120702 112066 60678 21705 11694 17816 173 8 636 7 696 940
1999 113612 105731 58225 18506 12003 16829 167 7881 6 959 922
2000 122170 115044 62062 23426 12129 17 247 180 7126 6 250 876
2001 122456 115703 64245 20879 12901 17517 161 6 752 5925 828
2002 119133 112828 62799 19999 13478 16310 242 6 305 5431 873
2003 121634 115419 62449 19937 15269 17519 245 6 215 5399 816
2004 121400 115452 62568 19569 16032 17010 273 5947 5186 762
2005 120608 114199 63166 18845 17369 14547 273 6 409 5513 896
2006 120720 114084 62615 18544 17711 14956 259 6 635 5735 900
2007 121583 115400 66264 16659 18626 13504 347 6 183 5287 897
2008 116565 110429 61533 16197 18458 13863 377 6 136 5312 825
2009 110967 105238 57462 15945 17831 13636 364 5729 4 861 868
2010 112463 106671 62122 12112 16803 15304 329 5792 4 894 897
2011 110015 104258 61884 11138 16620 14229 387 5756 4917 839
2012 106 005 100465 58755 10810 16347 14236 316 5540 4 856 684
2013 100677 96106 55168 10085 16217 14325 309 4571 3937 634
2014 97662 93148 53790 9 561 16 724 12755 319 4514 3882 632
2015 98771 94383 53690 9751 17489 13072 381 4 388 3774 613
2016 100 134 96 103 54 456 9482 18161 13596 407 4031 3421 610
2017 98936 95301 51765 10423 18659 13990 465 3635 3023 612
Total Trend -39% -36% -9% -78% 62% -59% 139% -69% -12% -43%
1990- 2017

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), commonly used for determination of greenhouse gas
emissions from sector 1.A, tHECCQ006 GI. (IPCC 200&ls0 requires the performancef a Reference
Approach (RA), whose main objective is to control the estimation of thee@@sions in the Sectoral
approach. The calculation does not require a large amount of input activity data, since the reference
approach requires only the basic vatuincluded in the source section of the national energy balance
(primary sources) and some additional information. It provides information only on totaéi@iSsions
without any further division into consumer sectors.
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From the 2015 submission onward, lias been required that the Reference Approach be used in
accordance with thelPCC 2006 Gl. (IPQG06). The main difference between the new reference
approach in contrast with the old one, used until now (IPCC 1997), is that, instead of the concept of
GERIYSNY &a0G2NBR OF Nb2y ¢ 06 4&02MedRueld ndwia 2eivpbbaddridhdept T 2 NJ
isusedd SEOf dzZRSR OFNb2yé3s 6KAOK AyOfdzRSa y2i 2yte (K
as CQin other sectors, not only in 1.A (most oftém sector 2 IPPU). This means that from the total

carbon, calculated on the basis of the apparent domestic consumption (Apparent consumption, AC) is
RSRdzOGSR G(KS aSEOf dzZRSR OI Nb2yéd ¢KAA A& YIAyteée
raw materials for further treatment in industry (feedstocks), (ii) as reductants and (iii) agmengy

products.

hdSNIBASSG 2F YFOGSNALEf Ay O2ytlab34Ay3ad aSEOf dzRSR OF NIz
Tab.3-4 Products used as feedstocks, reductants, dodnon-energy products (IPCZ006)

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 sectors other than the Energy sedok (i.e.non-energy fuels: for example
coke or naphtha), it is necessary to know the quantity of certain material that is used outside 1.A (e.g.
like feedstock or reductant).

In the Czech national inventory, the inclusionofabd8 y i A 2 Y SR & S E O f ndgéoSsitlerad | Nb 2 v
for the following substances

Naphtha

Bitumen

Paraffin waxes

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

=A =4 =4 4 =4

Tab.3-5andTab.3-6 report the values set by the reference approach for 1990, 2000, 2005, 2010, 2011,
2012, 2013, 2014, 2015, 2016 and 2017 and also comparison between the reference and sectoral
approach for the ame yearsTab.3-7 summarizes comparison for the whole time period. In the majority

of cases, the relative differences are less than 2%

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

1990 Liquid Fuels 358.56 71.77 286.79 298.26 -3.84
Solid Fuels 1315.08 86.73 1228.36 1179.22 4.17
Gaseous Fuels 219.91 219.91 205.43 7.05
Other Fuels 0.39 0.26 0.26 0.00
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Total 1893.94 158.49 1735.32 1683.18 3.10
1995  Liquid Fuels 321.29 96.96 224.33 233.08 -3.75
Solid Fuels 937.64 71.03 904.15 866.61 4.33
Gaseous Fuels 274.74 274.74 260.80 5.35
Other Fuels 0.98 0.65 0.65 0.00
Total 1534.65 167.99 1 403.87 1361.14 3.14
2000 Liquid Fuels 311.43 87.58 223.84 238.42 -6.12
Solid Fuels 901.78 66.29 835.48 822.67 1.56
Gaseous Fuels 314.52 314.52 305.05 3.10
Other Fuels 1.91 1.28 1.28 0.00
Total 1529.64 153.87 1375.12 1367.43 0.56
2005  Liquid Fuels 387.46 111.37 276.15 291.96 -5.42
Solid Fuels 847.06 75.47 771.58 762.94 -1.12
Gaseous Fuels 323.04 323.04 318.87 -1.29
Other Fuels 2.37 5.69 5.69 0.00
Total 1559.94 186.84 1376.46 1 379.46 -0.22
2010  Liquid Fuels 370.03 99.60 270.31 277.33 -2.53
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 2.94 5.89 5.89 0.00
Total 1492.02 174.90 1319.96 1295.25 1.91
2011  Liquid Fuels 358.01 92.58 265.37 273.27 -2.89
Solid Fuels 765.68 70.81 694.87 691.32 0.51
Gaseous Fuels 285.66 3.99 281.67 282.48 -0.29
Other Fuels 3.34 6.78 6.78
Total 1412.69 167.37 1248.69 1 253.85 -0.41
2012  Liquid Fuels 353.13 95.17 257.99 267.86 -3.69
Solid Fuels 718.15 70.99 647.16 659.25 -1.83
Gaseous Fuels 287.60 4.07 283.53 278.31 1.88
Other Fuels 3.50 5.78 5.78 0.00
Total 1362.39 170.23 1194.47 1211.21 -1.38
2013  Liquid Fuels 340.79 90.07 250.83 258.20 -2.86
Solid Fuels 717.84 73.70 644.14 620.53 3.80
Gaseous Fuels 291.43 3.88 287.55 282.81 1.68
Other Fuels 3.53 4.67 4.67 0.00
Total 1 353.59 167.65 1187.19 1166.22 1.80
2014  Liquid Fuels 362.09 100.59 261.68 271.20 -3.51
Solid Fuels 663.52 76.57 586.95 598.20 -1.88
Gaseous Fuels 259.39 3.97 255.42 250.40 2.01
Other Fuels 3.77 5.76 5.76 0.00
Total 1288.76 181.12 1109.81 1125.57 -1.40
2015  Liquid Fuels 354.50 81.87 272.71 278.85 -2.20
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 3.72 7.07 7.07 0.00
Total 1313.07 161.25 1155.25 1144.80 0.91
2016  Liquid Fuels 330.80 52.81 278.07 278.89 -0.29
Solid Fuels 685.73 78.26 607.46 598.47 1.50
Gaseous Fuels 294.46 4.21 290.25 285.65 1.61
Other Fuels 4.08 7.78 7.78 0.00
Total 1 315.07 135.28 1183.56 1170.79 1.09
2017 Liquid Fuels 381.44 104.10 279.75 286.85 -2.47
Solid Fuels 648.59 69.18 579.41 577.85 0.27
Gaseous Fuels 302.19 4.59 293.10 294.27 -0.40
Other Fuels 411 8.63 8.63 0.00
Total 1 336.33 177.87 1160.89 1167.61 -0.57
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Tab.3-6 Results forCQ emissions (kt) according to reference approach and comparison with sectoral approach

1990 Liquid Fuels 26 351.41 5 392.00 20 959.41 22 196.19 -5.57
Solid Fuels 127 096.39 9280.00 117816.39 113360.35 3.93
Gaseous Fuels 11 990.17 0.00 11 990.17 11 200.98 7.05
Other Fuels 24.04 24.04 24.04 0.00
Total 165 462.01 14 672.00 150 790.01 146 781.57 2.73

1995 Liquid Fuels 23432.31 7 197.00 16 235.31 17 178.70 -5.49
Solid Fuels 90 469.99 7 600.00 82 869.99 86 592.46 -4.30
Gaseous Fuels 15110.10 0.00 15 110.10 14343.44 5.34
Other Fuels 59.83 59.83 59.83 0.00
Total 129 072.22 14 797.00 114 275.22 118 174.44 -3.30

2000 Liquid Fuels 22 666.97 6 481.00 16 185.97 17 460.45 -7.30
Solid Fuels 87 187.25 7 093.00 80 094.25 79 108.45 1.25
Gaseous Fuels 17297.22 0.00 17 297.22 16 776.79 3.10
Other Fuels 117.00 117.00 117.00 0.00
Total 127 268.45 13574.00 113694.45 113 462.70 0.20

2005 Liquid Fuels 40 081.24 20 040.62 20 040.62 21 485.89 -6.73
Solid Fuels 147 828.20 73 914.10 73 914.10 73180.71 1.00
Gaseous Fuels 35529.01 17 764.51 17 764.51 17 535.52 1.31
Other Fuels 500.73 500.73 500.73 0.00
Total 223939.18 111719.23 112219.95 112 702.84 -0.43

2010 Liquid Fuels 27 089.51 7 394.00 19 695.51 19 960.81 -1.33
Solid Fuels 74 899.24 7 296.00 67 603.24 67 468.09 0.20
Gaseous Fuels 18 717.12 210.00 18 507.12 17 126.77 8.06
Other Fuels 512.00 512.00 512.00 0.00
Total 223939.18 111 719.23 112219.95 112702.84 -0.43

2011 Liquid Fuels 26 203.77 6 883.00 19 320.77 19667.49 -1.76
Solid Fuels 73817.14 7 238.00 66 579.14 66 778.20 -0.30
Gaseous Fuels 15 785.36 220.00 15 565.36 15 610.45 -0.29
Other Fuels 588.91 588.91 588.91 0.00
Total 116 395.18 14 341.00 102 054.18 102 645.04 -0.58

2012 Liquid Fuels 25873.87 7 072.00 18 801.87 19 265.37 -2.41
Solid Fuels 69 222.81 7 215.00 62 007.81 63 671.28 -2.61
Gaseous Fuels 15 876.20 225.00 15 651.20 15 363.47 1.87
Other Fuels 538.51 538.51 538.51 0.00
Total 111 511.38 14 512.00 96 999.38 98 838.63 -1.86

2013 Liquid Fuels 24 942.45 6 691.00 18 251.45 18 576.00 -1.75
Solid Fuels 68 994.60 7 487.00 61 507.60 59 833.85 2.80
Gaseous Fuels 16 117.10 215.00 15902.10 15 640.46 1.67
Other Fuels 413.34 413.34 413.34 0.00
Total 110 467.49 14 393.00 96 074.49 94 463.66 1.71

2014 Liquid Fuels 26 541.53 7 460.00 19 081.53 19 478.43 -2.04
Solid Fuels 63 781.28 7 632.00 56 149.28 57 688.93 -2.67
Gaseous Fuels 14 358.31 220.00 14 138.31 13 859.80 2.01
Other Fuels 509.73 509.73 509.73 0.00
Total 105 190.85 15 312.00 89 878.85 91 536.89 -1.81

2015 Liquid Fuels 26 062.34 6 134.00 19 928.34 20 044.28 -0.58
Solid Fuels 65 569.49 7 471.00 58 098.49 57 501.66 1.04
Gaseous Fuels 15 060.49 223.00 14 837.49 14 586.54 1.72
OtherFuels 614.72 614.72 614.72 0.00
Total 107 307.04 13 828.00 93 479.04 92 747.21 0.79

2016 Liquid Fuels 24 274.34 3980.15 20 294.19 20113.69 0.90
Solid Fuels 65 785.08 7 825.99 57 959.09 57 782.89 0.30
Gaseous Fuels 16 312.40 233.15 16 079.25 15 854.22 1.42
Other Fuels 702.75 702.75 702.75 0.00
Total 107 074.57 12 039.29 95 035.27 94 453.55 0.62

2017 Liquid Fuels 27 920.06 7 490.45 20 429.61 20 661.09 -1.12
Solid Fuels 62 481.11 6 920.02 55 561.09 55 982.90 -0.75
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Gaseous Fuels 16 759.76 229.49 16 530.27 16 321.10 1.28
Other Fuels 654.02 654.02 654.02 0.00
Total 107 814.95 14 639.96 93 174.99 93 619.11 -0.47

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

1990 1841.63 158.49 1735.32 1683.14 3.10 161556 10 766 150 790 146 782 2.73
1991 1667.94 114.01 1588.59 1553.94 2.23 148743 10 766 137 978 135 255 2.01
1992 1640.94 120.19 1519.86 1520.75 -0.06 140875 11 327 129 548 130 623 -0.82
1993 1574.11 108.30 147091 1465.81 0.35 135237 10 250 124 986 125620 -0.50
1994 1520.94 130.62 1380.45 1390.32 -0.71 128 479 12 125 116 354 118 319 -1.66
1995 1566.61 167.99 1366.33 1398.62 -2.31 129072 14 797 114 275 118174 -3.30
1996 1622.42 174.02 1402.47 1448.40 -3.17 131038 15311 115 727 120 877 -4.26
1997 1566.47 171.18 1419.21 1395.28 1.71 132874 15 251 117 623 115919 1.47
1998 1510.76 167.22 137223 134354 2.14 127423 14 935 112 488 110 454 1.84
1999 1428.28 149.05 1273.55 1279.22 -0.44 115772 12 876 102 896 104 232 -1.28
2000 1521.30 153.87 1375.12 1367.42 0.56 127 269 13574 113 694 113 463 0.20
2001 1538.34 151.23 1402.52 1387.11 1.11 128 327 13 262 115 065 114 170 0.78
2002 1514.63 158.85 137793 1355.78 1.63 126 760 14 023 112 737 111 318 1.28
2003 1555.31 167.48 1389.28 1387.83 0.10 128571 14 871 113 700 113 878 -0.16
2004 1588.74 195.67 1330.44 1393.07 -4.50 124993 17 064 107 928 113 904 -5.25
2005 1566.29 186.84 1376.46 1379.45 -0.22 128 252 16 032 112 220 112 703 -0.43
2006 1575.70 196.82 1394.37 1378.88 1.12 130843 17 090 113 754 112 548 1.07
2007 157461 187.37 1403.89 1387.24 1.20 131914 16 424 115 489 113 867 1.43
2008 1527.93 192.37 1339.89 1335.56 0.32 125705 16 524 109 181 108 902 0.26
2009 1427.40 158.87 1250.31 1268.54 -1.44 115281 13 513 101 768 103 690 -1.85
2010 1470.13 174.90 1319.96 1295.23 1.91 121217 14 899 106 318 105 068 1.19
2011 1421.21 167.37 1248.69 1253.83 -0.41 116 396 14 342 102 054 102 645 -0.58
2012 1381.42 170.23 1194.47 1211.19 -1.38 111512 14 512 96 999 98 839 -1.86
2013 1 333.86 167.65 1187.19 1166.20 1.80 110468 14 393 96 074 94 464 171
2014 1 306.65 181.12 1109.81 1125.52 -1.40 105 235 15 356 89 879 91 537 -1.81
2015 1 305.96 161.25 115525 114471 0.92 107 358 13879 93 479 92 747 0.79
2016 1 306.00 135.28 1183.56 1170.73 1.10 107060 12 025 95 035 94 454 0.62
2017 1344.87 177.87 1160.89 1167.01 -0.52 107 815 14 640 93175 93619 -0.47

In 1990, 1995, 1996 and 2004, the difference between the reference and sectoral approaches is much
larger than 2%. These differences are magaysed by statistical differences (SD) and distribution losses
(DL), sedab.3-8.
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Tab.3-8 Explanation of high differece between reference and sectoral approach

1990 2.73 68 003.29 0.00 68 003.29 3.91 -1.18
1995 -3.30 -16 708.24 439.32 -16 268.92 -1.16 -2.14
1996 -4.26 -26 629.76 631.39 -25 998.36 -1.80 -2.46
2004 -5.25 -36 609.64 578.67 -36 030.97 -2.60 -2.65

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 a marine fleet.

Basicactivity data are available in the CzSO energy balance (CzSQ, T411.8-9 gives the amount of
stored Kerosene Jet Fuel.

Tab.3-9 Kerosene Jet Fuel in international bunkers

[TJ/

yeal] 7325 6020 6967 5792 7208 7805 5866 6759 7991 7520 8234 8750 7556 10163

[Td/ 13062 13573 14070 14763 15664 14287 13387 13272 12367 11931 12248 12413 13250 15016
year]

3.2.3 Feedstocks and non-energy use of fuels

IPCC 2006 Gtlearly defines the borderlines between the sectors of Energy and Industrial Processes and
Product Use (IPPY)PCC 2006)Compared to the previousewsion ofthe methodology (IPCC997),
emissions from nomnergy use of fuels are reported mainly in sector, 2PPU. To prevent double
counting or omission of resources, it is necessary to carefully carry out a completeness chegk of CO
emissions in the sectors 1(Energy combustion) and 2, IPPU, for those kinds of fuels that are used for
both energy and nomnergy purposes.

Nonenergy fuels are divided into three categories:

1) Raw materials for the chemical industry (Feedstockgjhese fossil fuels are used arficular in
the production of organic compounds and, to a lesser degree, in the production of inorganic
chemicals (e.g. ammonia) and their derivatives. For organic substances, normally part of the
carbon contained in the feedstock remains largely storethese products. Typical examples of
raw materials are the feedstocks for the petrochemical industry (naphtha), natural gas, or
different types of oils (e.g. the production of hydrogen for the subsequent production of
ammonia by partial oxidation).

2) Reducants. Carbon is used as a reductant in metallurgy and inorganic technologies. Unlike the
previous case, here when using fossil fuel as reductant only a very small amount of carbon
remains fixed for a long time in the products and the larger part of thbarais oxidized during
the reduction process. A typical example of a reductant is metallurgical coke.
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3) Non-energy products Nonenergy products are materials derived from fuels in refineries or coke
plants which, unlike the previous two cases, are usedctlirefor its conventional physical
properties, specifically it as lubricants (lubricating oils and petrolatum), diluents and solvents,
bitumen (for covering roads and roofs) and paraffin. In this IPPU category, there are only limited
emissions of C{and aher GHG (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 from feedstocks in the chemical industry are reported in sulbss2dso from reductants
primarily in subsector 2.C and from nenergy products, used mainly for other purposes than
incineration (e.g. lubricating oils), in subsector 2.D.

In accordance with the Regulation No 1099/2008 of the European Parliament and Gfotivecil on

energy statistics, the energy balance of the Czech Republic distinguishes various types of fuels in their
use for energy and neanergy purposes. Below are listed the various kinds of fuels with a high
proportion of nonenergy use in the Czeé&tepublic.

Some types of liquid fuels are designed mainly for-anergy use. These consist primarily of naphtha,

for which CzSO has reported since 2001 that virtually the entire amount is consumed fenegy
purposes in the chemical industry, mainly @etrochemicals (2.B). The n@mergy use of LPG is less
significant. Since Naphtha is a major feedstock, emissions from sector 2.B.8 Petrochemical and Carbon
Black Production are reported in the CRF Table 1.A(d) as arising from this feedstock. LP@aeseGas

oil is reported as IE, since these are used in a variety of chemical production processes and the specific
amount is not known.

Another important type of liquid fuels consumed for renergy purposes is a group denoted as Other
Qils. Their mostignificant share is Other Petroleum Products, which are employed in the production of
hydrogen by partial oxidation with steam for subsequent production of ammonia and another part is also
categorised as Solvent Use. In 2017, the consumption of Other |@@tmoProducts for nomnergy
purposes (particularly in sukectors 2.B, 2.D) corresponded to 18.4 PJ. @@@luced during ammonia
production (2.B.1) is reported in Table 1.A(d) under Other QOil. The rest of the Other Oil used-for non
energy use is processeohder Solvats. Following the IPCC 2006,Glo CQis produced from Solvent

Use (2.D.3jIPCC 2006)

Less important categories are White Spirit and Paraffin Wax, which are used only fenexyy
purposes in 2.D and naturally their consumption is se@thpared to Other Petroleum Products.

The liquid fuels, used especially for remergy purposes, also include bitumen, whose consumption in
2017 was 16 PJ and lubricants with consumption of 8 PJ in 2017. While the use of bitumen yields are no
emissions ofcQ (Stored carbon), annually a portion of lubricants is oxidized to(R€ported in 2.D.1)
Consequently, CQeported in Table 1.A(d) under Lubricants is the fo@ned in 2.D.1.

Solid fuels for nofenergy purposes are mainly used as reductants. Thetede coke (Coke Oven Coke),
of which 47 PJ were used in the production of iron and steel (2.C.1) in 2017. Consequeitépotied

in Table 1.A(d) under Coke Oven Coke is thevw@ih formed in 2.C.1 from Metallurgical coke use. In
the Other bituminous coal category in 2017, 8 PJ were used forenergy purposes. Further
bituminous coal was also used as reductant in 2.C.1.

In many countries, natural gas (NG) is also used asdstieck. In the Czech Republic, it was not used this
way until recently; since 2008 CzSO has reported that approximately 1% of annual consumption of
natural gas in the Czech Republic is used for-emargy purposes in the chemical industry. This-non
energyuse is reported under 2.B.10.
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Fuels for norenergy use are not accounted for into the Sectoral approach in category 1.A. In the
Reference approach NEU are deducted from the apparent consumption as excluded carbon (see. Sub
chapter "CQreference approackand comparison with the sectoral approach").

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

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

[GJ/kt] [t CQ/TI]
LPG 43 800 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 39 220 73.30
Refinery Gas 46 023 55.08"
Coke Oven Coke 29418 107.00

k)
2)

countryspecific value
used in blast furnaces

3.2.4 Methodological issues

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

The data for the whole time series was constructed on the basis of data from the CzSO Questionnaire
(CzSO0, 2@), where the data on fuel consumption are provided in various ways. Data are available for
Solid and Liquid Fuels in mass units (kt psbere the net caloric values of these fuels are also
tabulated. The consumption of gaseous fuels derived from fossil fuels is given in TJ p.a. Natural Gas is
reported in thousand rand the consumption in TJ is also tabulated; however, this value isateldul

using the gross caloric value. The Energy balance in mass units (kt p.a.) for the last reported year (2016)
is given in Annex 4, Tables-A4 A4-7.

Since the 2012 submission, net calorific values for Liquid Fuels have been available for the wdole tim
series. These are now assumed to be correct (agreed by CzSO) and therefore are used for conversion of
activity data from natural units to energy units. Except for 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 and subsequent utilization of the results of calculations with
data storage.

3.2.4.1 Collection of activity data

In collection of activity data, all the background data are stored at the workplace of the sector compiler,
where possible in electronic form. These data consist primarily in datasets obtained from CzSO as
officially submitted data for drawing up the adtivdata. The dataset for the last reported year is given

in Annex 4, Tables AU¢ A4-7; similar datasets for the whole time series are stored in the archive of the
sectoral expert.
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If the data are taken from the Internet, the relevant passages (teatdes) are stored in separate files
with designation of the web site where they were obtained and the date of acquisition.

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

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

If EU ETS data are used, the original forms are stordldeirarchive of the national inventory system
coordinator, as well as officially at the Ministry of Environment

3.2.4.2 Conversion of activity data to the CRF format

The activity data are con\{erted from the energy ba!ancg to the CRF structure in t,he EAXCELEfm:mat;
g2NJAy3 FTAES Kla | a¢AdftS LI 3IASE |a UKS FANRUG aKk:
create a computational model for emission estimates from the stationary sources in the Energy sector.
The Title page shall contain particularhetfollowing 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 chronological order
the source of the data
description of transfer of specific data from the soufites
the means of aggregation of the data base employed in conversion

=A =4 =4 4 4 4 4

explanations and comments.

Separate computational files for each kind of fuel are used, and are then interconnected with the final
computational files, where are data transferred iretlspecific subcategories and the computation of
emission estimates is carried out. The operational part of the files contains the entire computational
approach for estimation of GOCH and NO emissions, which includes the following steps:

1 complete divsion of data on the consumption of each kind of fuel from the Energy balance
provided by CzSO into the structure compatible with the CRF Reporter (for the purposes of the
Sectoral and Reference Approaches)

1 complete set of NCV for specific kinds of fuelsd aemission and oxidation factors (if
applicable)

9 computation of emission estimates

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

The outputs from the computational model are dagds, which can be imported into the CRF Reporter.
All the computational sheets are managed in whole tisegies and units of input and output values are
also recorded
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3.2.4.3 Calculations of emissions

Original activity data are provided in kilotons. Thus, tdeessary to convert these values to energy units
¢ terajoules. The calorific values listed in Annex 5 are used for this conversion.

Coke Oven Gas, Gas Works Gas and biofuels are given directly in terajoule€as@&uestionnaires
(CzSO0O, 2038howeer the data were calculated using the gross calorific values, so it is necessary to
recalculate these values to net calorific values.

Natural Gas is provided in the statistic reporting in the CzSO Questionnaire (CzSO, 2017) in thdusand m
and in TJ; howevethe data in TJ is determined using the gross caloric value. Volume reported by CzSO
inthousandmMA & NBt I SR (2 GKS aiNIRS O2yRAGA2YyaésT APPSO

CzSO uses coefficient NCV/GCV = 0.9 for the conversion betiaegross and net calorific values. In
2014, research was carried out to develop a methodology for determination of the precise values of this
coefficient. Details concerning the research and methodology of determination of coefficient NCV/GCV
are provided in Anex 5.

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

00w T8t T p JOP w o) T

08 6 p P T @ 0 C X
where NCV and GCV are expressed in MI/nii (G KS NBFSNBYyOS & SYLISNI {dzN
conditions). However, improved values of the NCV/GCYV ratio are not far from the IPCC default value of
0.9 (IPCC 2006For example, NCV = 34.424 M3fgiven in Tab. -0 corresponds to the ratio NVC/GCV
= 0.9019 calculated from the equation above. This equation was used for calculation of NCV from GCV
for allthe time periods.

CQ emissions are calculated using the emission factors, which are either provided in the IPCQ. 2006 G
(IPCC 2006)r which wee determined as countrgpecific emission factors. Since sS&mission factors
depend onthe quality ofthe specific fuel, the values dhe emission factors are listed in the specific
chapters below. Default emission factors from the IXD@6 Gl. (IPCC @6) for key categories have
been gradually substituted by countgpecific emission factors. Moreover, for the {nission factors

from lignite (brown coal) and bituminous coal, the previous couspgcific emission factors were
refined in this submissio by using ugo-date national data. Description dhe employedcountry-
specific emission factors including means of their evaluations is provided in Annex 3.

CH and NO emissions from fuel combustion from stationary sources are not among the key gasego
Thus, in contrast tahe CQ emission factors, default values frothe IPCC 2006 G{IPCC 2006re
always used fothe CH and NO emission factors. The ¢ahd NO emission factors are listed in the
specific subchapters for specific subcategories.

General C@emission factors and NCV are provided ab.3-11. Regarding the fact thahe values irthe

following table are used by Czech emission trading facilities that are obliged to report their emissions to
the Emission Trade SystemEU ETS (whicis a marketbased approach to controlling pollution by
providing economic incentives for achieving reductions in the emissions of pollutants), values of country
specific EF are expressed as -ge&r mean i.e. mean for 2018 2017. This adjustment decreases
inaccuracies in emission reporting to EU ETS, which are caused by time discrepancies (companies will use
the values for the reporting year 2018)
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Tab.3-11 Net calorific values (NCVEQ emission factors anaxidation factors used in the Czech GHG inventqr017

Crude Oil 42.400 73.30 1 73.30
Gas/Diesel Oll 42.600 74.10 1 74.10
Residual Fuel Qil 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 29.580 93.3 1 93.53
Other Bituminous Coal 25.484 94.70 0.9707 91.93
Lignite (Brown Coaly 13.698 99.41 0.9846 97.88
Brown Coal Briquettes 23.292 97.50 0.9846" 96.00
Coke Oven Coke 29.418 107.00 1 107.00
Coke Oven Gas (TJ/mill.%n 16.064° 44.40 1 44.40
Natural Gas (TJ/G) 48.707 55.46 1 55.46
Natural Gas (TJ/mill. 34627 55.46 1 55.46

a) Emission factor without oxidation factor

b) Resulting emission factor with oxidation factor

O TImil.hls Gr mp c/ 2 LI T mamdo 1t}
d) Country specific values©f EFs and oxidation factors

3.2.5 Uncertainties and time -series consistency

The emission inventory is based on 2 types of data accompanied by different levels of uncertainty:
1 Activity data (consumption of individual kindsfoéls)
1 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 sources of expert
judgement provided for uncertaty analysis for each category.

Activity data

Information on fuel consumption is taken from CzSO (CzSO, 2018).
Uncertainties:

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

CzSO does not explicitly state the uncertainties in the published data. However, the uncertainty differs
for the individual groups of datastatistical reports from the individual enterprises (economic units with
more than 20 employees); consumption byetlpopulation is calculated on the basis of models and
reports by suppliers of network energy (gas, electricity), production of the individual kinds of fuels
(especially automotive fuels) and customs reports (imports, exports); the remainder is calcudted s

the fuel consumption is balanced. Each step is accompanied by a different level of uncertainty. Overall
the uncertainty in Natural Gas activity data should be lower tkizan uncertainty ofthe Solid Fuels
activity data, since the Natural Gas dataisasured more accurately than, for instance, coal.
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Uncertainties also arise during data processing. CzSO obtains data in maggamstper year (1st level

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

to energy units must be performed using the fuel calorific value. The determination of these values is
accompanied by uncertainties following from the method employed (mostly laboratory expertise) (2nd
level of uncertainty). The average fuellardic value valid for the whole Czech Republic must be
determined for each kind of fuel. Because the calorific value differs substantially in dependence on the
mine location, it is necessary to determine the average calorific value on the basis ofhéedeigerage

¢ 3rd level of uncertainty

2) on the part of the 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, becauseautme control procedures are employed and no fuel may be
missing or calculated twice in the final balance, this uncertainty can be considered to be less than 1%
(approx. 0.5%).

Emission factors

Calculations were carried out using

1) Default emission factors

The research carried out in 2012 focused also on the determining of uncertainties of emission factors
(CHMI, 2012b). Results are provided in eh.3-12. The uncertainty values for the default emission
factors are based on the 2006 GuidelifH3CC 2006)

2) Country specific emission factors

The countryspecific emission factors were determined time basis of experimental data and this
uncertainty can be estimated at approx. 2.5%.

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

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

CcQ 1.A Stationary combustioQ 3 25 E. Krtkova, Weuzil, AD and EF unc. in lin
Gaseous Fuels with 2006 Guidelines

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

CcQ 1.A Stationary combustioQ 10 15 E. Krtkova, V. Neuzil, AD a8H unc. in line
Other Fuelg 1.A.2 with 2006 Guidelines

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

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

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

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

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

CH 1.A Stationary combustioQ 8 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Biomass with 2006 Guidelines

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

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

N,O 1.A Stationary combustioQ 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, Weuzil, AD and EF unc. in lin
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 andugE. in line
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
N,O 1.A.5.b Mobile sources in 7 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture and forestry with 2006 Guidelines

Time- series consistency

The time series consistency is regularly monitored by the sector compiler and evaluated as an instrument
for revealing potential errors. As the sector compilers create the 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, CzSO is informed about this fact and is requested to praniéxplanation.

So far, no means have been found for consistent and systematic verification of the consistency of time
series at CzSO and for analysis of the causes of fluctuations. Rather than elementary errors, preliminary
analysis indicates that thenamalies are caused solely by the methodology for ordering the statistical
data in the energy balance structure. Assignment of the statistical data on fuel consumption to the
individual energy balance chapters is performed by the valid methodology acga@i@ZNACE (the

former Czech equivalent was OK&Branch Classification of Economic Activities). ThR&AZE code is
assigned to economic entities on the basis of their Id. No. (Identification Numbers). This can result in
substantial interannual change in the individual subcategories

Example:

The decisive @IACE code for entity A is that for chemical production. He operates a large boiler with a
substantial fraction of fuel in the entire 1.A.2.c subsector. 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.c to 1.A.1.a.

Ly GKS /1SOK wSLlJztAOX GKS mdbdbpnQa yR 6SIAYyYyAyYy3
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 series is interrupted in
some subcategories. Justification for the eix@auses of each such change lies outside the current
capabilities of the sector compiler.

Changes in the consistency of time series of emission data must follow changes in activity data. If
different anomalies occur, these anomalies are verified and emgrs in the determination of the
emission data are immediately eliminated.
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Other Fuels (CRF 1.A.1:d)ncertainties and timeseries consistency

The time series comes from two data souragfime-series was reproduced by MIT and data about
current incineration comes from ISOH (Information system of waste management). There are no
country-specific uncertainties yet, as all the factors but activity data used in the equations are default
IPCC factordPCC 2006)

3.2.6 QA/QC and verification

The general QAJC plan was formulated since the last submission and is presented in Chapter 1.2.3. The
QA/QC procedures employed in KONEKO Ltd. are based on the QA/QC plan for GHG inventory in the
Czech Republic and are harmonized with the QA/QC system of the CDV bAsithéata sources for the
processing of activity data are based on the energy balance of the Czech Republic, the main emphasis is
devoted to close cooperation with the Czech Statistical Office (CzSO). This cooperation is based on the
contract between CHM as the NIS coordination workplace, and CzSO. CzSO is a state institution
established for statistical data processing in the Czech Republic, which has its own control and
verification mechanisms and procedures to ensure data quality.

Sectoral guarantorrad administrator of QA/QC procedures, Vladimir Neuzil (KONEKO manager):
1 processes and updates the sectoral QA/QC plan
1 organizeghe QC procedure
9 validates verification procedures and is responsible for their implementation
1

is responsible for submission alf the documents and data files for storing in the coordinating
institution and suggests external experts the QA procedure

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

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

of information. The first step of the control is carried out by the expert responsiblehrSectoral
Approach (Vladimir Neuzil), followed up by the control carried out by QA/QC experts that are familiar
GAGK GKS G2LAO 6! yRNBF +xSaSttxz ySg SEGSNYIFf SYLX
steps are checked accorditfte official QA/QC methodologitPCC 20060 minimize technical errors in

both CRF and NIR we set up automatic connecttion for value transcription. In this way, we interconnect
the files of CzSO, dlie computation filesthe QA/QC files and files for creationtables for NIR.

Data transmission to the CRF Reporter is accomplished by the data administrator. After data
transmission to the CRF Reporter, the correct data transmission based on the summary values of activity
data and emission data is controlled. If teeare any discrepancies, the erroneous data are detected and
corrected.

Verification procedures are included at the suggestion of the QA/QC sectoral guarantor after
consultation with the NIS coordinator. They are aimed mainly at comparison with indepedden

sources that are not based on data processing from the CzSO energy balance. The relevant independent
sources in the Czech Republic are represented by data published and verified within the EU Emission
Trading Scheme (ETS), from the national syst&fdZ®, 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 also includes activity data, independent of CzSO data. It is necessary to determine the
best way to optimally use the above data sources on the basis of systematic research and this will be
encompassed in the national inventory improvement plan.

Part 1: Annual inventory submission 72



)
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902017

ly SEGSNYIf SyLitz2eSS 2F YhboYh 6! yRNBI +S&ai8tt o A
the QC procedures. The cooperation is based on ad hoc contracts validated by the QA/QC sectoral
guarantor. As already mentioned above, experts from CzSO who cooperate closely with CHMI and
KONEKO also take part in the control procedures.

The QA proceadres are planned as described in the general part of the QA/QC plan, i.e. approximately
once every three years. The 2015 submission was controlled in detail bycauritry review.

Other QC procedures were performed using data indicators, which shouldtha same course as the
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 (ERL.A.1.a.i)

1 Combined Heat and Power Generation (1.A.1.a.ii)

1 Heat Plants (1.A.1.a.iii)
Even though this division is used in the new methodolYCC 2006)kince so far no reliable data is
available for this detailed classification, the reported dataummmarized in category CRF 1.A.1.a.i in this
submission

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

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

1.Al.a., 2017
Structure of Fuels Activity CQ CH N,O
Data EF OxF Emission EF Emission EF Emission
[TJ] [t [] [kt] kgCH/TJ]  [ktf]  [kgNOTJ] [kt]
CQ/TJ]

Rafinery Gas 828.41 55.08 1 45.63 1 0.00083 0.1 0.00008
LPG 321.62 65.86 1 21.18 1 0.00032 0.1 0.00003
Heating and Other Gasoil 85.20 74.10 1 6.31 3 0.00026 0.6 0.00005
Fuel Oil- Low Sulphur 592.50 77.40 1 45.86 3 0.00178 0.6 0.00036
Fuel Oil- High Sulphur 118.50 77.40 1 9.17 3 0.00036 0.6 0.00007
Other Bituminous Coal 61238.09 95.79*) 0,9707*) 5694.21 1 0.06124 15 0.11620
Brown Coal + Lignite 361 363.64 101.28*) 0,9846*) 36 036.39 1 0.36136 15 0.09186
Coke 0.52 107.00 1 0.06 1 0.00000 15 0.54205
Coal Tars 106.39 80.70 1 8.59 1 0.00011 15 0.00016
Brown Coal Briquets 8.36 97.50 0.9846%) 0.80 1 0.00001 15 0.00001
Cole Oven Gas 5 887.28 44.40 1 261.40 1 0.00589 0.1 0.00059
Natural G& 48 415.63 55.46%) 1 2 685.19 1 0.04842 0.1 0.00484
Waste- fossil fraction 274111 91.70 1 251.36 30 0.08223 4 0.01096
Waste- biomass fraction 4111.66 100.00 1 411.17 30 0.12335 4 0.01645
Wood/Wood Waste 20619.34 112.00 1 2 309.37 30 0.61858 4 0.08248
Gaseous Biomass 1 686.65 54.60 1 92.09 1 0.00169 0.1 0.00017
Total year 2017 508 124.90 44 814.79 0.48056 0.64010
Total year 2016 531 814.42 47 149.69 0.50679 0.6800
Index 2017/2016 0.96 0.95 0.95 0.94
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1.Al.a., 2017
Structure of Fuels Activity CcQ CH, N,O
Data EF OxF Emission EF Emission EF Emission
[TJ] [t [] [kt] kgCH/TI]  [kt]  [kgNOTJ] [kt]
CQ/TJ]
Total year 1990 569 177.27 54 625.24 0.5989 0.8090
Index 2017/1990 0.89 0.82 0.80 0.79

) Country specific data

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

2017
Structure of Fuels Source of Emission factors Method used
Activity data CG CH N,O cQ CH, N,O

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 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
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
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

The fraction of C@emissions from sector 1.A.1 equalled 55 % in 2017 in the whole Energy sectay (1.A)
combustion of fuels.

Under source category 1.A.1l.a, the energy balance includes district heating stations and electricity and
heat production by public power stations.

This category encompasses tik facilities that produce electrical energy and heat supplies, where this
production is their main activity and they supply their products to the public mains. Examples include the
L2 6 SNJ LI Fyda 27F 29 YWants¢n0 teatingplaitsy EnergyUyfit€ddinc.Lagdéa SindberJ
of others in the individual regions and larger cities in the Czech Republic.

In 2017, the fraction of G@missions in subsector 1.A.1.a equalled 88% of totalef@ilssions in sector
1.A1.

Of thetotal installed capacity of electricity generation of 20.30 GWe in 2017, 11.58 GWe are accounted
for by thermal power plants

Nuclear 4 290 MWe
Hydro 2081 MWe
Solar photovoltaic 2070 MWe
Wind 308 MWe
Combustible fuels 11 582 MWe
Total capacity 20331 MWe

In the final energy balance of CzSO (CzSO, 2018), the consumption of the individual kinds of fuels in this
sector is reported in section Transformation Sector under the items:

1 Main Activity Producer Electricity Plants
1 Main Activity Producer CHHants
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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 distributicstezfm and hot water
for heating, power and other purposes)

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

Electricity production (GWh) 87 055
Main activity producer electricitplants 42 563
Main activity producer CHP plants 35375
Autoproducer electricity plants 638
Autoproducer CHP plants 8 474
Heat production (TJ) 122 952
Main activity producer CHP plants 87 414
Main activity producer heat plants 18 431
Autoproducer CHBlants 8 205
Autoproducer heat plants 17 107

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

70

60
CQ emissions indicate stable trend with
only a few oscillations in the whole time
series.

50

CO, emissions [Mt]

40
The trend in emissions is mainly shaped

by the development and structures of
the electricity generation installations
involved, since these installations
N . account forthe majority of the pertinent
&P _”:?t._._,,,uj’i,gmj@m f’;mgﬁemﬁ, LA emissions. It is clear from the figure that
mrest of solid fuels s Liquid Fuels Solid Fuels are the main driving force for
el plomass emissions in this source category. Brown
‘ Coal and Lignite are the most important,
with average consumption of 439 PJ,
corresponding to 4355 kt CQyear on
an average for the entire 199 2017 period. The second largest consumption corresponds to Other
Bituminous Coal, with an average consumption of 78 PJ, corresponding to 7 235%/y&¢aC©n an
average for the whole 199@ 2017 period. Ta remaining Solid Fuels do not correspond to any
significant consumption in this category

30

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

Since 2007, the countrgpecific emission factor for Brown Coal + Lignite has been equal to 26.97 t C/TJ; a
country-specific emission factor equal to 25.79 t C/Td Gaher Bituminous Coal and Coking Coal has
been used to calculate G@missions. In 2015, research was conducted to update these emission factors.
A detailed description of the research is provided in Annex 3. As mentioned above, this means that
approximaely 95% of the emissions from fuels in this category were determined using cesperyfic
emission factors, i.e. at the level of Tier 2.
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Sincethe 2014, submission, countgpecific oxidation factors for Other Bituminous Coal, Brown Coal and

Lignite amdl Brown Coal Briquettes were employed. A detailed description of the research is given in
Annex 3.

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

Natural Gas also plays a role in this source category. The use of NG does not exhibit a substantially
oscillating trend. At the beginning of the period,exhibits an increasing trend, but later only minor
changes were observed, which can be considered insignificant

The item Other Fuels fig.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 described sgbme 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.

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

B00 [ This category consists of emissions resulting
from incineration of municipal solid waste for
energy purposes. Originally this chaptesmas
part of 5.C Waste Incineration but, based on a
suggestion in ICR f{@ountry review), this
chapter was moved under the energy sector.
This chapter is still prepared by CUEC (Charles
University Environment Centre) ¢ the
organization responsible for th&/aste sector.
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This category consists of emissions of €am

incinerated fossil carbon in MSW and
emissions of methane and\,O from

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

incineration of MSW.

There are three municipal solid waste (MSW) incineration plants in the Czech Republic. One is located in
Prague (ZEVO Malesice), one in Brno (SAKO) and the newest one in Liberec (Termizo).

Tab.3-13 Capacity d municipal waste incineration plants in the Czech Republic, 2017

TERMIZO (Liberec) 96
t N} O41S &f dzOoé | dad o6t N} KIF O 310
SAKO a.s. (Brno) 224

There are also 76 other facilities incinerating ofiremneratingindustrial and hazardous waste, with a total capacity 600 kt of
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.
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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 gross electricity and heat
production. Total energy production should have a sintiland to total fuels consumption in category
1.Ala.

Throughout the whte time period, a good correlation can be seen between the total fuel consumption
and the gross energy production. There
are minor fluctuations, caused by
variations in the ratio between the
electricity and the amount of heat
produced

TOO - 400

For additional infomation please see
chapter 3.2.6.

- 200

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

e 150 3.2.7.4.1 Other Fuels (CRF
T | 1.A.l.a.). Waste Incineration for
200 ‘ ‘ ‘ . ‘ ‘ ‘ ‘ ‘ 100 energy purposes
LN COINC: LN N N A ST SN S

= Fuels consumption Gross ele. production

Waste incineration is reported in the
energy sector but it is still managed in
Fig.3-6 The ratio between the total consumption of fuels from the he NIS underthe waste sector and, for this

sources in the categorg.Al.aand overall energy production particular chapter, all the re'?Van _
QA/QC procedures are described in

Gross heat production —Total gross energy production

waste chapter
3.2.7.5 Category-specific recalculations (CRF 1.A.1.a.i)

Quite extensive recalculations were carried out in this submission due to extensive uploads of activity
data for Liquid fuels. The following table describies change caused by these recalculations

Liquid fuels

Tab.3-14 Recalculations caused by change in activity data for Liquid fuels in submission-20189

Submission 2012016 TJ 15991.19 17 338.82 18 041.29 16 598.50 17 427.46 16 229.31 13 115.62 9 298.23
Submission 2012017 TJ 15173.96 16 482.69 17 298.97 15 970.05 16 981.09 15 900.58 12 809.91 9 278.70
Difference TJ -817.23 -856.13 -742.31 -628.45 -446.38 -328.73 -305.71 -19.53

% -5.11 -4.94 -4.11 -3.79 -2.56 -2.03 -2.33 -0.21
Submission 2012016 kt 1234.1 1338.1 1392.5 1281.8 1346.9 1253.4 1012.9 719.5
Submissior?0192017 kt 1173.5 1274.7 1337.5 1235.2 1313.9 1229.0 990.3 718.1
Difference kt -60.6 -63.4 -55.0 -46.6 -33.1 -24.4 -22.7 -1.4

% -4.91 -4.74 -3.95 -3.63 -2.46 -1.94 -2.24 -0.20
Submissior20182016 kt 0.04797 0.05202 0.05412 0.04980 0.05228 0.04869 0.03935 0.02789
Submission 2012017 kt 0.04552 0.04945 0.05190 0.04791 0.05094 0.04770 0.03843 0.02784
Difference kt -0.00245 -0.00257 -0.00223 -0.00189 -0.00134 -0.00099 -0.00092 -0.00006

% -5.11 -4.94 -4.11 -3.79 -2.56 -2.03 -2.33 -0.21
Submission 2012016 kt 0.00959 0.01040 0.01082 0.00996 0.01046 0.00974 0.00787 0.00558
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Submission 2012017 kt 0.00910 0.00989 0.01038 0.00958 0.01019 0.00954 0.00769 0.00557
Difference kt -0.00049 -0.00051 -0.00045 -0.00038 -0.00027 -0.00020 -0.00018 -0.00001
% -5.11 -4.94 -4.11 -3.79 -2.56 -2.03 -2.33 -0.21

Recalculations based on QA/QC proceduregBiomass

The recalculation of Biomass in 1.A.l.a.i was caused by computation error. Fabldedicts the
comparison of original and updated values.

Tab.3-15Recalculations caused by computation error in Biomass

Submission 2012016 TJ 20 424.87 22 863.00 23 383.00
Submission 2012017 TJ 20 577.76 23011.87 23 893.02
Difference TJ 152.90 148.87 510.02

% 0.75 0.65 2.18
Submission 2012016 Kt 2191.65 2 454.24 2513.34
Submission 2012017 Kt 2206.94 2 469.13 2564.34
Difference Kt 15.29 14.89 51.00

% 0.70 0.61 2.03
Submission 2012016 Kt 0.58618 0.65379 0.66982
Submission 2012017 Kt 0.59077 0.65825 0.68512
Difference Kt 0.00459 0.00447 0.01530

% 0.78 0.68 2.28
Submission 2012016 Kt 0.07813 0.08713 0.08927
Submission 2012017 Kt 0.07874 0.08773 0.09131
Difference Kt 0.00061 0.00060 0.00204

% 0.78 0.68 2.29

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.l.a.ii Heat Plants

This detailed digion was not employed in the current submission andttal activity data and GHG
emissions are included in category 1.A.1.a.i. Although the materials from CzSO contain information for
the fuel consumption distribution in each subsector, it will tecessary to verify their credibility and
reliability from the viewpoint of trends during the entire time series.

Therefore, for the next submission, attention will be paid to the distribution of fuels in the specific
subsectors in the detailed division.

Furthermore, attention will be focused on determining the courdpecific emission factors for other
fuels, while considering the significance of the individual types of fuel
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3.2.8 Petroleum Refining (CRF 1.A.1.b)

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

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

1.A.1.b, 2017

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]
Refinery Gas 584492  55.08% 1 321.91 1 0.00584 0.1 0.00058
Natural Gas 3906.92 55.46%) 1 216.68 1 0.00391 0.1 0.00039
Total year 2017 9751.84 538.60 0.00975 0.00098
Total year 2016 7 339.23 405.60 0.00734 0.00073
Index 2017/2016 1.33 1.33 1.33 1.33
Total year 1990 8 705.45 492.56 0.01017 0.00124
Index 2017/1990 1.12 1.09 0.96 0.79

") Country specific data

The origin of the data, employed emission factors #re method for calculating the emissions for each
gas are shown in detail in the following outline

2017
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O CQ CH N,O
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 constituted approximately 2% of the total amount in 2017. All
fuelsdza SR Ay GKS AYyGSNYylFf NBFTAYSNE LINRPOSaaSaz AydSNJ
for production of electricity and heat and heat supplied to the public mains are included in emission
calculations in this subcategory. This correspondslpriddh £ &€ G2 2Sait NI FAYSNER]t
Fugitive ClHemissions are included in category 1.B.2.a Fugitive Emissions from Bilels

The fraction of C@emissions in subsector 1.A.1.b inf&@issions in sector 1.A.1 equalled 1% in 2017. It
contributed 0.6% to the G@missions in the whole Energy sector.

In the CzSO Questionnaire (CzSO, 2018),

190 - the consumption of the individual kinds of
fuels in this sector is reported under the
- e items:
E o080 L 1 Refinery Fuel
e 960 a4
g 0.60 9 Relevant NACE Rev. 2 code: 19.20
& 0 Manufacture of refined petroleum
020 products
0.00 . . . . .
Starting with the submission reported in
O el o Y] v 5 N $ 2 i A
S A R S S S o 2013, the greenhose gas emissions from
Liquid Fuels Gaseous Fuels . -
the combustion of refinery gas have been
estimated using the countrgpecific
Fig.3-7 Development of C@emissions in 1.A.1.b category emission factor. A detailed description of

the research carried out in 2013 is
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provided in Annex 3 of this NIR. The default emission factors were us#ukefoest of the liquid fuels. A
country-specific emission factor is also used for Natural &Gsse the outlines at the beginning of each
subchapter

Fig.3-7 shows arpverview of emissions trends in source category 1.A.1.b.
No consumption of Solid Fuels occurred in this category.

Liguid Fuels are of the greatest importance and exhibit an increasing trend over the whole period. The
fluctuations that occurred over theears can be explained as resulting from differences in production
guantities (see also Fig-8. Maximum production, equal to 716 kt £Occurred in 2008, followed by a
value of 697 kt COn 2006. Thereafter, production decreased to the resulting lewél357 kt CQ@in

2015 and 322 kt GGn 2017

Natural gas plays the second greatest role, with emissions in the range between 205ikt2008 and
360 kt CQin 1997 and ending with 217 kt i@ 2017

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

Basic methodalgical approaches were presented in the section 3.2.4. In Chapter 3.2.8. no specific
approaches were used for performing QA/QC in category 1.A.1.b.

3.2.8.3 Uncertainties and time -series consistency (CRF 1.A.1.b)
See chapter 3.2.5.

3.2.8.4 Category-specific QA/QC and verifcation (CRF 1.A.1.b)

[
=]

—
X=]
(=]
(=]
(=]

Fig. 3-8 contains a comparison of fuel
| S S, A V. N —— consumption in the sector 1.A.1.b with
I the total amount of crude oil processed in
the Czech Republic in the separate years.

=
[=a]

[N
=
I

It is apparentfrom the figurethat since
2000, the relation between the amount of
crude oil processed and the amount of
1000 fuel used are in accordance. In the period
6 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0 from 1990 to 2000, it is clear that the
AR I T il i i e specific  energy  consumption  for
Fuels consumption Refinery intake . .

processing crude oil was lower than at the
Fig. 3-8 Comparison of fuel consumption in the sector 1.A.1.b i present time, and underwent certain
amount of crude oil procesed fluctuations. These values wereizn by
the fact that, in this period, the production capacities of both refineries were expanded (Litvinov and
Kralupy nad Vltavou) towards deeper crude oil processing (especially using of cracking units since the
end of the 1990s)

=
(=]
I

Fuels consumption [PJ/year]
<
Refinery intact [kt/year]

o]

The other QA/QC procedes were performed as described in chapter 3.2.6.
3.2.8.5 Category-specific recalculations (CRF 1.A.1.b)

Minor recalculations were carried out in this subcategory as a result of uploading of the activity data for
Liquid fuels. The following table describes thamfpe caused by these recalculations
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Tab.3-16 Recalculations caused by change in activity data for Liquid fuels in submission 2019

Submission 2012016 TJ 5857.77 3608.12 3821.62
Submission 2012017 TJ 5528.58 3569.91  3626.33
Difference TJ -329.19 -38.21 -195.28

% -5.62 -1.06 -5.11
Submission 2012016 Kt 408.70 211.02 249.72
Submission 2012017 Kt 384.31 208.19 235.25
Difference Kt -24.39 -2.83 -14.47

% -5.97 -1.34 -5.79
Submission 2012016 Kt 0.01371 0.00475 0.00751
Submission 2012017 Kt 0.01272 0.00463 0.00692
Difference Kt -0.00099  -0.00011  -0.00059

% -7.20 -2.41 -7.80
Submission 2012016 Kt 0.00255 0.00065 0.00130
Submission 2012017 Kt 0.00235 0.00062 0.00119
Difference Kt -0.00020  -0.00002  -0.00012

% -7.75 -3.55 -8.99

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

No further improvementsare currently planned in this subcategory

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

This category is divided into two subcategories:

1 Manufacture of Solid Fuels (1.A.1.c.i)
9 Other Energy Industries (1.A.1.c.ii)

Given that this divisin is used in the new methodolo@yPCC 200&)nd the fact that no precise data are
available for more detailed classification, the data is reported in this submission as a summary in
category CRF 1.A.1.c.ii. Production of briquettes, which would fallrunéel.c.i has been terminated in

the Czech Republic and in terms of the share of the emissions from this production, it was negligible and
further accurate data on fuel consumption in this category are now difficult to access

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

1.Al.c, 2017
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 Gaso  255.60 74.10 1 18.94 3 0.00077 0.6 0.00015
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1.Al.c, 2017

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 NOITJ] [kt]
Brown Coal + Lignite 40570.11 101.28%) 0.9846*) 4 045.79 1 0.04057 15 0.06086
Gas Works Gas 141545 99.26%) 1 1504.22 1 0.01515 0.1 0.00152
Coke Oven Gas 6 961.7 44.40 1 309.10 1 0.00696 0.1 0.00070
Natural Gas 82.1 55.46%) 1 4.56 1 0.00008 0.1 0.00001
Total year 2017 62 686.29 5859.10 0.06269 0.06307
Total year 2016 67 215.13 6 307.42 0.06722 0.06816
Index 2017/2016 0.93 0.93 0.93 0.93
Total year 1990 26 735.70 1351.58 0.02674 0.00689
Index 2017/1990 2.34 4.34 2.34 9.15

“ Country specific data

The table shows that, while the index of fuel consumption for 2017/1990 is th@lsame index is
significantly higher for C@missions. This is caused by the high proportion of coke oven gas, which has a
relatively low emission factor, in the fuel structure in 1990. Later, part of the coke oven gas was
reallocated to other subsecte (1.A.1.a and 1.A.2.a). The high proportion of coke oven gas, combined
with relatively low emission factor, compared to other fuels, led to an even greater changgin N
emissions.

The origin of the data, the employed emission factors and the methodatfulating the level of
emissions for each gas are presented in detail in the following outline

2017
Structure of Fuels Source of Emission factors Method used
Activity data CcGo CH, N,O 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 CzS0O, 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

This category includes all the facilities that process Solid Fuels from mining through coking processes to
the production of secondary fuels, such as Bre@aal Briquettes, Coke Oven Gas or Generator Gas. It
also includes fuels for the production of
electical energy and heat for internal
consumption (reported by companies as

24000 [ === === === e e el

12000 - -==ssssesmmssmansnsas

a . . « A 1

Z10000 G226y .dzaS¢0

3 8000

£ . .

& 0000 There are a number of companies in the

4000

Czech Republic thdielong to this category.
These are mainly companies performing
underground and surface mining of coal and
its subsequent processing, located in the
vicinity of coal deposits. The category also
includes Coke plants and the production of
Generator Gas. Othernergy industries, such
as facilities for extraction of Natural Gas and
Petroleum are of minor importance in the Czech Republic
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Fig.3-9 Development of C@emissions in 1.A.1.c.ii category

The fraction of C@emissions in subsector 1.A.1.c in,@dissions in sector 1.A.1 equalled 12% in 2017.
It contributed only6% to C@emissions in the whole Energy sector 1.A.
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In the CzSO Questionnaire (CzSO, 2018), the consumption of the individual kinds of fuels in this sector is
reported in the capture Energy Sector under the items

i Coal Mines

Oil and Gas Extraction
Coke Ogns (Energy)

Gas Works (Energy)

Patent Fuel Plants (Energy)
BKB Plants (Energy)
Non-specified (Energy)

=A =4 =4 =4 4 =

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

05.20 Mining of Lignite

06.10 Extraction d@rude OiIl

06.20 Extraction of Natural Gas

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

= =4 =4 4 =4

1 19.20 Manufacture of refined petroleum products (this class also includasufacture of
Peat Briquettes, manufacture of Hacdal and Lignite fuel Briquettes)

Fig. 39 provides an overview of emission trends in source category 1.A.1.c. The figure clearly shows an
increase in emissions in 198%2012. The use of Coal predomindtim the whole period, followed by the
consumption of Gas Works Gas and Coke Oven Gas. The use of Liquid Fuels and Natural Gas in this
category is very low.

{212ft20a1t | KStyt LyO® YI{1Sa GKS INBFKGSadiond2y i NR
for processing Brown Coal was established in 1950 and also produced Gas Works Gas and other chemical
products. Formally, the existence of this combination ended in 1974 when this facility was moved under
0KS 1 ySR2dzZKStyS R2té& GKSNAFIOGKNYBEAD2XUBYWESIKSISEn
was established. This new combiregtle power station came into operation in 1996
(http://www.suas.cz).

Between 1990 and 1995, the production of Coal Gas, which was distributed in the Czech Rephblic by t
+nSaz2gt DIFA 22N)]az ¢! &9 skiNg aRldeling ih the prduct@®rSoRCoal Gas @nd C A 3 «
the start of production of Gas Works Gas for the production of electricity and heat supplies. Pipelines
used to distribute Coal Gas at that time wearenverted for Natural Gas and took over the role for its
long-distance transport and local distribution. Coke Oven Gas is produced in the Ostrava area where the
Coke Plants are in operation

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

Fuel consumption in thenyS 42 @t CdzSt O2Yo6AyS 0eéof S L lrea I R?2
category. This fuel is used for its own gasification process, as well as for production of technological
steam, which enters into the process as a raw material. The produceepregbure synthesic gas is then

purified to remove acidic components (€4hd HS) and is used for power generation and heat supplies.

From a methodological point of view, the whole combined production is divided into two pgarts
consumption of produced Ga¥ork Gas (and associated GHG emissions) for the production of electricity

and heat and fuel consumption for technological purposes (input coal to produce technological steam).

So as not to neglect G@missions and other greenhouse gases which are pratléroen the gasification
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of pressure gas, it was necessary to replace the consumption of Gas Works Gas in the model by coal,
which is used in the process. The emission factor for lignite was used for the calculationasfdGe
value of total coal consuption 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 the CHMI REZZO national emissiaselatas used to
determine the amount of coal. The quantity of coal for production of technological steam is given in
Tab.3-17.

Tab.3-17/ 2y adzYLWiA2y 2F [AIYyAGS F2N LINPRdzOGA2Yy 2d2017SOKy 2t 23A 0!I

Lignite [kt/year] 1439 1596 1536 1571 1588 1651 1715 1746 1856 1931 2064
Lignite [ktlyear] 2003 2088 2107 1938 2044 2094 2117 1994 1951 2013 2005
Lignite [kt/lyear] 2 140

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

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
e S consumption of lignite in sector 1.A.1.c
(data from the REZZO national emission
database) and the total amount of lignite,

1500 eneenneen e : =, SRR entering the transformation process
(gasified coal) in the Czech Republic (data
g 1000 peeeess ' ] ] ' ' ' CzSO0) in the period 192917.

Apart from the early years, when combined

; ; ; ; ; ; ; cycle operations were starting to reach full
S & & P & & & P power (1995 to 1998), 'th trends in the _two
curves are very similar. The minor
fluctuations arecaused by annual climatic
influences; the technological steam is also
used as a heating medium in the entire
Fig.3-10 Comparison of lignite consumption for steam production & company so that its consumption also

ation
gasificatio depends on the average annual

Lignite - steam prod. [P)/year]

= Lignite consumption for steam production

Intake Lignit in gasification process

temperatures

The internal expertise of experts from the Department of EmissioisSources at CHMI were used as in
the QA/QC procedure for this part of the calculations. Other procedures were performed as described in
chapter 3.2.6.
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3.2.9.5 Category-specific recalculations (CRF 1.A.1.c.ii)

Quite extensive recalculations were carried outthis submission due to uploads of activity data for
Liquid fuels (1994.998) and computation errors (2022013). The following table describes the change
caused by these recalculatians

Tab.3-18 Changes afterecalculation in 1.A.1.c.ii for Liquid Fuels

Submission 2012016 TJ 1057.50 972.42 5104.75 6392.08 6801.32 766.80 639.00 724.20
Submission 2012017 TJ 309.35 239.08 4628.10 5952.63 6371.70 681.60 596.40 681.60
Difference TJ -748.15 -733.33 -476.65 -439.46 -429.62 -85.20 -42.60 -42.60

% -70.75 -75.41 -9.34 -6.88 -6.32 -11.11 -6.67 -5.88
Submission 2012016 kt 78.36 72.06 390.35 491.00 521.74 56.82 47.35 53.66
Submission 2012017 kt 22.92 17.72  355.03 458.44  489.90 50.51 44.19 50.51
Difference kt -55.44 -54.34 -35.32 -32.56 -31.84 -6.31 -3.16 -3.16

% -70.75 -75.41 -9.05 -6.63 -6.10 -11.11 -6.67 -5.88
Submission 2012016 kt 0.00317 0.00292 0.01531 0.01918 0.02040 0.00230 0.00192 0.00217
Submission 2012017 kt 0.00093 0.00072 0.01388 0.01786 0.01912 0.00204 0.00179 0.00204
Difference kt -0.00224 -0.00220 -0.00143 -0.00132 -0.00129 -0.00026 -0.00013 -0.00013

% -70.75 -75.41 -9.34 -6.88 -6.32 -11.11 -6.67 -5.88
Submission 2012016 kt 0.00063 0.00058 0.00306 0.00384 0.00408 0.00046 0.00038 0.00043
Submission 2012017 kt 0.00019 0.00014 0.00278 0.00357 0.00382 0.00041 0.00036 0.00041
Difference kt -0.00045 -0.00044 -0.00029 -0.00026 -0.00026 -0.00005 -0.00003 -0.00003

% -70.75 -75.41 -9.34 -6.88 -6.32 -11.11 -6.67 -5.88

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

Currently there are no planned improvements in this category.

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

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

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

1.A.2.a, 2017

Structure of Fuels Activity Cq CH N,O

data EF OxF  Emission EF Emission EF Emission

[TJ] [t CQ/TY] [kt] [kg CH/TJ] [kt] [kg N,O/TJ] [kt]
Anthracite 1 566.56 98.30 1 153.99 10 0.01567 1.5 0.00235
Other Bituminous Coa 18.28 94.32*) 0.9707*) 1.67 10 0.00018 15 0.00003
Brown Coal + Lignite 236.10 99.26*) 0.9846%) 23.07 10 0.00236 15 0.00035
Coke 11 001.02 107.00 1 1177.11 10 0.11001 15 0.01650
Coke Oven Gas 4 736.98 44.40 1 210.32 1 0.00474 0.1 0.00047
Natural Gas 11 322.37 55.46%) 1 627.95 1 0.01132 0.1 0.00113
Wood/Wood Waste 1.01 112.00 1 0.11 30 0.00003 4.0 0.00000
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1.A.2.a, 2017

Structure of Fuels Activity CcQ CH N,O

data EF OxF  Emission Emission EF Emission

[TJ] [t CQ/TY] [kt] [kg CH/TJ] [kt] [kg N,O/TJ] [kt]
Total year 2017 28 882.30 2194.12 0.14428 0.02084
Total year 2016 24 440.85 1802.31 0.11731 0.01689
Index 2017/2016 1.18 1.22 1.23 1.23
Total year 1990 155 319.22 14 860.68 1.39496 0.20941
Index 2017/1990 0.19 0.15 0.10 0.10

") Country specific data

The origin of the data, the employed emission factors and the method of calculating the level of
emissions for each gas are shown in detail in the following outline
2017

Structure of Fuels Source of Emission factors Method used

Activity data CcQ CH, N,O CcQ CH, N,O
Anthracite CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

This category includes manufacturing in the area of pig iron (blast furnaces), rolling steel, casting iron,
steel and alloys and is related only to ferrometals. In the CzSO Questionnaire (CzSO, 2018), the

consumption of the individual kinds of fuels in this sector is reported in the Industry Sector under the
item: Iron and Steel. This included the fuels of the economic part according to NACE Rev. 2iIron an

steel: NACE Divisions 24,24.3 and 24.51, 24.52
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The fraction of COemissions in subsector
1.A.2.a in total COemissions in sector 1.A.2
equalled 21% in 2017. It contributed only 2%
to CQ emissions in the whole Energy sector

in this category are
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and iron

Fig.3-11 Development of C@emissions in source category 1.A.2

processing in oxygen converters for steel and
casting of steel in electric furnaces and in
tandem furnaces. Production of steel using

the Siemensgviartin process was terminated before 1990

The gaph inFig.3-11 shows a marked sharp decline in emissions in the early 90s, mainly due to the loss

of markets, following the substantial political changes in thisnty. At the same time, an impact on the

emissions was caused by the new legislation on air pollution and other environmental components.

Gradual implementation and introduction of new, more stringent requirements for protection of the
environment is re#cted in the decrease in emissions after about 1998. The competition of metallurgical

plants in countries outside of Europe caused an impact on emissions after 2000. Minor fluctuations are

caused by market demand and, to a lesser extent, the necessamycrging undertaken in individual

companies
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Further, fromFig.3-11 that the main fraction of the CQemissions is caused by the use of fossil fuels,
which are completely dominant in this sector

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.Idaestimated 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 (compexishly

partly is used elsewhere. At present we are not able to exactly identifyatheunts of these gases
combusted outside metallurgical complexes. In order to prevent deableting, we report all CO
emissions coming from metallurgical coke under 2.C.1. As a consequence of this approach, no CO
emissions from blast furnace and comtex gas are included in the calculation

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

As a basic indicators for verification of fuel consumption in the sector of pramatuot pig iron and steel,
it is necessary to consider the indicators of the overall production of agglomerates of iron ore and pig
iron. This is because of their high energy

intensity. Fig. 312 shows the relationship| 180 oo 16
between fuel Consumption and total ,E,lﬁo R A A . e NP 'E‘
production of sinter and iron in mil. tons %140 1 i et S 12%
& 120 + .
Itis clea from the graph inFig.3-12that g = '\ '~ ] 10 %
the fuel consumption decreases faster’fE'L % | e ‘ ‘ ‘ \rs 3
than the production. This is due to theg ~ |~ \ A~ ¢
gradual reduction in the overall energy ULE s e S l ) -
intensity throughout the metallurgical| € 40 7 Regmemmoonsel ™ 18
industry. This trend is padilarly evident |5 20 - T 2 =

in the early 90s, when there was a major ¢ - ‘ ‘ : : ; : ; ‘
restr_ucturmg of production. After thg o P @oﬁ o 1chv o o ,lg'\b‘ ,Lgﬂ
decline in 1990 and 1993, this ~—Fuels consumption Iron + sinter production
restructuring enabled a return to the
volume of production almost to the leveFig.3-12 The trend in the manufacture of agglomerates of iron ore ¢
of 1990, but the decrease in total fudron, in comparison with the development of fuel consumption in t
consumptiom went further. Additional S¢0'1-A2a

reductions in energy intensity are then evident until the end of the period.

Generally accepted methods of QA/QC are described in segi8.
3.2.10.5 Category-specific recalculations (CRF 1.A.2.a)

Quite extensive recalculations werarded out in this submission as a result of uploads of activity data
for Liquid fuels (1994998) and for Solid fules (2016). The following tables describe the change caused
by these recalculations

Tab.3-19 Changes after recalculation in 1.A.2.a for Solid Fuels

Submission 2012016 TJ 14453.53 Submission 2012016  kt 0.10355
Submission 2012017 TJ 15182.25| Submission 2012017 kt 0.10806
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Difference TJ 728.72| Difference kt 0.00451
% 4.80 % 417
Submission 2012016  kt 1234.04, Submission 2012016  kt 0.01530
Submission 2012017  kt 1288.51 Submission 2012017  kt 0.01597
Difference kt 54.47| Difference kt 0.00066
% 4.23 % 414

Tab.3-20 Changes after recalculation in 1.A.2.a for Liquid Fuels

Submission 2012016 TJ 7909.19 6651.60 7069.65 9474.45 13501.55
Submissior20192017 TJ 7788.69 6522.45 6803.16 9243.97 13267.21
Difference TJ -12051 -129.15 -266.49 -230.48 -234.34

% -1.55 -1.98 -3.92 -2.49 -1.77

Submission 2012016 kt 611.61 514.27 544.40 731.11 1042.28
Submission 2012017  kt 602.68 504.70 524.65 714.03  1024.92
Difference kt -8.93 -9.57 -19.75 -17.08 -17.36

% -1.48 -1.90 -3.76 -2.39 -1.69

Submission 2012016 kt  0.02373 0.01995 0.02112 0.02833 0.04032
Submission 2012017 kt  0.02337 0.01957 0.02032 0.02764 0.03962
Difference kt -0.00036 -0.00039 -0.00080 -0.00069 -0.00070

% -1.55 -1.98 -3.93 -2.50 -1.77

Submission 2012016 kt  0.00475 0.00399 0.00422 0.00566 0.00805
Submission 2012017 kt  0.00467 0.00391 0.00406 0.00552 0.00791

Difference kt -0.00007 -0.00008 -0.00016 -0.00014 -0.00014
% -1.55 -1.98 -3.94 -2.50 -1.78

3.2.10.6 Category-specific planned improvements (CRF 1.A.2.a)
We are planning to obtain data that make it possible to identify the amounts of both blast furnace and

converter gases combusted outside metallurgical compléses 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, the employed emission factors and emissions of the individual
greenhouse gases are shown in the following outline

1.A.2.b, 2017

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TJ] [kt] kgCH/TI]  [ki] [kg N,O/TJ] [kt]
Coke 14468  107.00 1 15.48 10 0.00145 1.5 0.00022
Brown Coal Briquets 0.68 97.50 0.9846%) 0.06 10 0.00001 15 0.00000
Natural Gas 2320.17 55.46%) 1 128.68 1 0.00232 0.1 0.00023
Wood/Wood Waste 576  112.00 1 0.65 30 0.00017 4 0.00002
Total year 2017 2 471.30 144.23 0.00377 0.00045
Total year 2016 2 336.59 135.40 0.00335 0.00039
Index 2017/2016 1.06 1.07 1.16 1.19
Total year1990 1476.34 101.96 0.00572 0.00081
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1.A.2.b, 2017
Structure of Fuels Activity CQ CH N,O
data EF OxF  Emission EF Emission EF Emission
[TJ] [t CQ/TY] [kt] [kg CH/TJ] [kt] [kg N;O/TJ] [kt]
Index 2017/1990 1.67 1.42 0.69 0.58

) Country specific data

The origin of the data, the employed emission factors and the method of calculating the level of
emissions for the individual gases atgown in detail in the following outline

Structure of Fuels Source of Emission factors Method used

Activity data CcQ CH N,O CcQ CH N,O
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 productiorfefroos metals.

In the Czech Republic, this corresponds mainly to foundry procgssesry production of nonferrous

metals is not performed on an industrial scale in this country. In the CzSO Questionnaire (CzSO, 2018),
the consumption of the individual kinds of fuels in this sector is reported in the Industry Sector under the
item:

NonFerrous Metals
There are embodied the fuels of economic part according to NACE Rev. 2
Nonferrous metals: NACE Divisions 24.4, 24.53, 24.54

Y2@02KdziS t nffNoNIY A& Fy AYLERNIIFYG,emisabastimsidsectary § K A
1.A.2.b intotal CQ emissions in sector 1.A.2 equalled 1% in 2017. It contributed only 0.1% o CO
emissions in the whole Energy sector.

It can be said that this is one of the least

important sectors according to its
- ‘ e e emissions of greenhouse gases in the
‘ entire Fuelkcombustion sectar
|

L

150 (-----fs-2 -+ .

—_——= The following figureKig.3-13) provides an
overview of CQ emissions in the various
sub-source categories in 1.A.2.b.

100 |

CO, emissions [kt]

50 /
= The trend in C®emissions corresponds to
ST oo 9 o - S5 the trend of consumption of individual
= (@f,@q“@i, ”@,,f& f i types of fuels. Aftem dpecline in the early
' 90s, is apparent a sharp increase in
Fig.3-13 Development of C@emissions in source category 12b emissions, which was caused by recovery in
the industry. The industry in this sector has
recovered, especially as a result of the increase in demand for components made of ferrous metals in the
emerging automotive industry. The decrease in emissions at the end of the period was caused by the
financial crisis between 2008 and 2012, as well as the reduction of the energy intensity of production.
This is also related to a shift from fossil fuels wofa of natural gas. Furthermore, electrical energy is
increasingly used for heating the melting furnaces, which has a positive impact on greenhouse gas
emissions

0
&
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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 usadkscription of the general proceduresee
Section 3.2.6.

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

Quite extensive recalculations were carried out in this submission as a result of uploading of activity data
for Liquid fuels

Tab.3-21 Changes after recalculation in 1.A.2.b for Liquid Fuels

Submission 2012016 TJ 173.75 198.11 414.05 92.87 92.31
Submission 2012017 TJ 83.37 0.00 0.00 73.66 72.78
Difference TJ -90.38 -198.11 -414.05 -19.21 -19.53

% -108.41 -100.00 -100.00 -26.07 -26.83
Submission 2012016 kt 13.03 15.33 32.05 7.05 7.01
Submission 2012017 kt 6.33 0.00 0.00 5.62 5.56
Difference kt -6.70 -15.33 -32.05 -1.42 -1.45

% -105.81 -100.00 -100.00 -25.30 -26.03
Submission 2012016 kt 0.00052 0.00059 0.00124 0.00028 0.00028
Submission 2012017 kt 0.00025 0.00000 0.00000 0.00022 0.00022
Difference kt -0.00027 -0.00059 -0.00124 -0.00006 -0.00006

% -108.41 -100.00 -100.00 -26.07 -26.83
Submission 2012016 kt 0.00010 0.00012 0.00025 0.00006 0.00006
Submission 2012017 kt 0.00005 0.00000 0.00000 0.00004 0.00004
Difference kt -0.00005 -0.00012 -0.00025 -0.00001 -0.00001

% -108.41 -100.00 -100.00 -26.07 -26.83

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 z Chemicals (1.A.2.c)

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

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

1.A.2.c, 2017
Structure ofFuels Activity CcQ CH N,O
data EF OxF  Emission EF Emission EF Emission
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[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg NO/TJ] [kt]
LPG 361.82 65.86 1 23.83 1 0.00036 0.1 0.00004
Fuel Oil- Low Sulphur 87.78 77.40 1 6.79 3 0.00026 0.6 0.00005
Other Qil 1176.09 73.30 1 86.21 3 0.00353 0.6 0.00071
Other Bituminous Coal 1037.98 94.32*) 0.9707%) 95.04 10 0.01038 15 0.00156
Brown Coal + Lignite 11 065.50 99.26*) 0.9846*) 1 081.43 10 0.11066 1.5 0.01660
Coal Tars 154.56 80.70 1 12.47 10 0.00155 15 0.00023
Natural Gas 10734.31 55.46%) 1 595.34 1 0.01073 0.1 0.00107
Wood/Wood Waste 23.28 112.00 1 2.61 30 0.00070 4.0 0.00009
Gaseous Biomass 639.23 54.60 1 34.90 1 0.00064 0.1 0.00006
Total year 2017 25 280.56 1901.11 0.13747 0.02025
Totalyear 2016 17 602.77 1361.79 0.10164 0.01492
Index 2017/2016 1.44 1.40 1.35 1.36
Total year 1990 33576.71 2 996.37 0.2648001 0.039753
Index 2017/1990 0.75 0.63 0.52 0.51

" Country specific data

The origin of the datathe employed emission factors and the method of calculating the level of
emissions for the individual gases are shown in detail in the following outline

2017
Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N,O CQ CH N,O

LPG CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Ol CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

This subcategory includes all the processes in the organitanganic chemical industry and all related
processes, incl. petrochemistry. The petrochemical plants are linked to two major refinery enterprises in
Litvinov (Unipetrol RPA, s.r.0.) and in Kralupy (Synthos Kralupy a.s.). Due to the historical linkage
between the two units, it is very difficult to determine the fuel combusted in the refinery and
petrochemical parts of the two plants separately. Furthermore, other major plants for processing organic

chemistry products are in operation in the Czech Republi® {~! I & acdproeeSihgiohjgdd far,
SYNTHESIA a.s. Pardubibasic organic chemistry) along with a number of factories for manufacturing
AY2NAFYAO LINRRdzOG& 6{th[!Db! I dad bSNIG20A0ST {th

and other3. The 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 Fig 3
14). Heat is generated using abundant natural gas amd, lesser extent, liquid fuels or, in some cases,
electrical energy. In total, the national emission database recorded 1,000 production units that fall within
sector 1.A.2.c

In the CzSO Questionnaire (CzSO, 2018), the consumption of the individuafHimels in this sector is
reported in the section Industry Sector under the item:

Chemical (including Petrochemical)
There are embodied the fuels of economic part according to NACE Rev. 2:

Chemicals: NACE Division 20
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The fraction of C&emissions in subsector 1.A.2.c in @@issions in sector 1.A.2 equalled 18% in 2017.
It contributed 2% to C&emissions in the whole Energy sector

The following figureKig.3-14) provides an overview of G@missions in susategory 1.A.2.¢c

o The course bCQ emissions is not directly
o ; related to the volume of chemical
e 5000 ‘ /\. production, since it consists primarily in
Saoo0 [ - Vo : emissions from burning fossil fuels to
g 00 , A - produce electricity and heat (autoproducers).
o ; —— For this reason, the development of
. 1000 \ emissions in time cannotebcalculated

0 . .
R R 3.2.12.2 Methodological issues
Solidfuels mLiquid fuels Biomass Gaseousfuels (CR F 1 A 2 ! C)

An updated approach is used in IPCC 2006 Gl.
Fig.3-14 Development of C@emissions in source category 1.A.2 (IPCC 2006jpr the allocation of feedstocks
and nonenergy use of fuels in IPPU. The new
distribution of liquid fuels is considered as a categgpgcific methodological issue. This methodological
approach is simultaneously based on the new reallocation of fuelurnpgon for energy and non
energy use in the questionnaire from CzSO (2018). The reallocation of feedstocks asmergpnuse of
fuels in IPPU is described in detail in chapter 3.2.3.

Other methodological approaches were employed as in the other subcaésgand their description is
provided in chapter 3.2.4

3.2.12.3 Uncertainties and time -series consistency (CRF 1.A.2.c)
See chapter 3.2.5.

3.2.12.4 Category-specific QA/QC and verification (CRF 1.A.2.c)
No specific QA/QC procedures were used in this category. Giveththfitel consumption in this sector,
reported directly, is not related to the produced volume of chemicals, relevant comparison with specific
commodities is not possible.
Description of the QA/QC procedures is given in chap26.

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

Some updates were provided in activity data of Solid fules by CzSO, which resulted in recalculation of this
category.

Tab.3-22 Changes after recalculation in 1.A.2.c for Solid Fuels

Submission 2012016 TJ 10641.52 9054.28 8365.66 9057.13
Submission 2012017 TJ 10680.40 9137.23 8544.93 9245.98
Difference TJ 38.88 82.94 179.27 188.85

% 0.36 0.91 2.10 2.04
Submission 2012016 kt 1033.18 877.07 812.44 880.19
Submission 2012017 kt 1036.32 883.76 826.94 891.65
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Difference kt 3.14 6.69 14.49 11.46

% 0.30 0.76 1.75 1.29
Submission 2012016 kt 0.10642 0.09054 0.08366 0.09057
Submission 2012017 kt 0.10680 0.09137 0.08545 0.09246
Difference kt 0.00039 0.00083 0.00179 0.00189

% 0.36 0.91 2.10 2.04
Submission 2012016 kt 0.01596 0.01358 0.01255 0.01359
Submission 2012017 kt 0.01602 0.01371 0.01282 0.01387
Difference kt 0.00006 0.00012 0.00027 0.00028

% 0.36 0.91 2.10 2.04

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, the employed emission factors and emissions of the individual
greenhouse gases are shown in the following outline

1.A.2.d, 2017

Structure of Fuels Activity (ofe} CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TY] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
Fuel Oil- Low Sulphur 87.78 77.40 1 6.79 3 0.00026 0.6 0.00005
Other Bitumenous Coal 2.51 94.32*) 0.9707%) 0.23 10 0.00003 15 0.00000
Brown Coal + Lignite 1284.68 99.26*) 0.9846%) 125.55 10 0.01285 15 0.00193
Natural Gas 4826.68  55.46%) 1 267.69 1 0.00483 0.1 0.00048
Wood/Wood Waste 16 636.50 112.00 1 1863.29 30 0.49910 4.0 0.06655
Gaseous Biomass 7099.34 54.60 1 387.62 1 0.00710 0.1 0.00071
Total year 2017 29 937.51 400.27 0.01796 0.00247
Total year 2016 30 973.07 404.05 0.02029 0.06980
Index 2017/2016 0.97 0.99 0.89 0.87
Total year 1990 25900.78 2 285.33 0.18784 0.02890
Index 2017/1990 1.16 0.18 0.10 0.09

) Country specific data

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

2017
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O CQ CH N,O

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 Tier2 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

Part 1: Annual inventory submission 93



)
.Jgh CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902017

This subcategory includes all the manufacturing processes related to the production of gaqoaoard

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

t F LINNY @ 2SlinyNZ d adI az2yRA ~GSUN | dad0 gA0GK KA
The other plants select the kinof fuel on the basis of the same criteria as the rest of the processing
industry.

In the CzSO Questionnaire (CzSO, 2018), the consumption of the individual kinds of fuels in this sector is
reported in the Industry Sector section under the item

3500 [----s-mmommmmommomomsmoone-

Paper,Pulp and Printing
3000
There are embodied the fuels of economic
part according to NACE Rev. 2

2500 |om--mmmmemm oo
2000

1500 - e Pulp, paper and print: NACE Divisions 17 and
18

CO, emissions [kt]

1000

500 The fraction of CQ emissions in subsector

i h-‘ 1.A.2.d in total COemissions in sector 1.A.2
& & & &P & ¢ & P F S equalle_d 4_1% in 2017. It contributed 0.4% to
W Liquid fuels Solidfuels Biomass Gaseousfuels CQ emissions in the Wh0|e Energy SeCtor

Fig.3-15 Development of C@emissions in source category 1.A.2 . R
9 velop emissions in sour gory It is clear from the graphniFig. 3-15 that

there was significant substitution at the end

of the 1990s, with formerly used fossil fuels (primarily lignite) being replaced by wood and later biogas.
Both biofuels represent waste products from theoduction of paper and pulp at the two largest plants
in the Czech Republic. Following the decline in 2003 and 2004, the consumption of fuels after 2005 was
relatively stable, while the share of biofuels further increased.
Biofuel consumption has a bene#l effect on the production of GOwhich is included in the balance of
greenhouse gases. Fig:13 depicts the development of G@missions from fossil fuels only in sector
1.A.2d

3.2.13.2 Methodological issues (CRF 1.A.2.d)
No specific methodological approashwere employed in this subcategpotherwise see chapter 3.2.6.

3.2.13.3 Uncertainties and time -series consistency (CRF 1.A.2.d)
See chapter 3.2.5.

3.2.13.4 Category-specific QA/QC and verification (CRF 1.A.2.d)
No specific methods for QA/QC in this category were usglerwise see chapter 3.2.7 4.

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

Quite extensive recalculations were carried out in this submission as a result of uploads of activity data
for Liquid fuels (1994998) and Biomass (20)L6

Tab.3-23 Changes after recalculation in 1.A.2.d for Liquid Fuels

Submission 2012016 TJ 3166.98 3054.20 3317.18 2141.40 1219.40
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Submissior20192017 TJ 3106.72 2989.63 3283.87 2083.78 1141.29
Difference TJ -60.25 -64.57 -33.31 -57.62 -78.11

% -1.94 -2.16 -1.01 -2.77 -6.84
Submission 2012016 kt 244.84 236.11 256.47 165.32 93.82
Submissior20192017 kt 240.38 231.33 254.00 161.05 88.03
Difference kt -4.46 -4.78 -2.47 -4.27 -5.79

% -1.86 -2.07 -0.97 -2.65 -6.57
Submission 2012016 kt 0.00950 0.00916 0.00995 0.00642 0.00366
Submissior20192017 kt 0.00932 0.00897 0.00985 0.00625 0.00342
Difference kt -0.00018 -0.00019 -0.00010 -0.00017 -0.00023

% -1.94 -2.16 -1.01 -2.77 -6.84
Submission 2012016 kt 0.00190 0.00183 0.00199 0.00128 0.00073
Submissior20192017 kt 0.00186 0.00179 0.00197 0.00125 0.00068
Difference kt -0.00004 -0.00004 -0.00002 -0.00003 -0.00005

% -1.94 -2.16 -1.01 -2.77 -6.84

Tab.3-24 Changes after recalculation in 1.A.2.d for Biomass

Submission 2012016 TJ 26 381.42 Submission 2012016 kt 0.54888
Submission 2012017 TJ 24 898.03 Submission 2012017 kt 0.50438
Difference TJ -1 483.39 Difference kt -0.04450

% -5.96 % -8.82
Submissior20182016 kt 2 474.62 Submission 2012016 kt 0.07291
Submission 2012017 kt 2 308.48 Submission 2012017 kt 0.06697
Difference kt -166.14 Difference kt -0.00593

% -7.20 % -8.86

3.2.13.6 Category-specific planned improvements (CRF 1.A.2.d)
Currently namprovements are planned 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, the employed emission factors and ensssfoimdividual
greenhouse gases are shown in the following outline

1.A.2.e, 2017

Structure of Fuels Activity CcQ CH N,O

data EF OxF  Emission EF Emission EF Emission

[TJ] [t CQ/T] [kt] [kg CH/TJ] [kt] [kg NoOITJ] [kt]
LPG 103.38 103.38 1 6.81 1 0.00010 0.1 0.00001
Heating and Other Gasoil 59.64 74.10 1 4.42 3 0.00018 0.6 0.00004
Fuel Oil- Low Sulphur 87.78 77.40 1 6.79 3 0.00026 0.6 0.00005
Other Bituminous Coal 555.89  94.32*%) 0.9707*) 50.90 10 0.00556 15 0.00083
Brown Coal + Lignite 1294.43  99.26*) 0.9846%) 126.50 10 0.01294 15 0.00194
Coke 208.99 107.00 1 22.36 10 0.00209 15 0.00031
Natural Gas 14 654.37  55.46%) 1 812.75 1 0.01465 0.1 0.00147
Wood/Wood Waste 143.55 112.00 1 16.08 30 0.00431 4.0 0.00057
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Gaseous Biomass 9 685.32 54.60 1 528.82 1 0.00969 0.1 0.00097
Total year 2017 26 793.34 1 030.53 0.03579 0.00465
Total year 2016 25 946.97 1021.11 0.03691 0.00486
Index 2017/2016 1.03 1.01 0.97 0.96
Total year 1990 37 616.46 2988.18 0.21342 0.03226
Index 2017/1990 0.71 0.34 0.17 0.14

) Country specific data

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

2017
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O CQ CH N,O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and Other Gasoll CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
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 products. The subcategory also includes fuel consumption in the tobacco industry. The
nature of the production processes permitted the use of a relatively high fraction of biofuels, especially

towards the end of the period.

In the CzSO Questionnaire (CzSO, 2018), the consumption of the individual kinds of fuels in this sector is
reported inthe Industry Sector section under the item

Food, Beverages and Tobacco 4000 |

There are embodied the fuels etonomic 3000
part according to NACE Rev. 2

Food processing, beverages and tobacc
NACE Divisions 10, 11 and 12

The fraction of COQemissions in subsectol
1.A.2.e in total COemissions in sector 0 h-r
1.A.2 equalled 10% in 2017. It contribute S & & & & F PO
1 % to C@emissionsin the whole Energy ARG
sector.

CO,; emissions [kt]

Liquid fugls Solidfuels Biomass Gaseousfuels

The following figure provides an overvievrig.3-16 Development ofCQ emissions from fossiluels canbustion in
of fuels consumption in the sutategory in source category 1.A.2.e

1.A.2.e.

It is obvious from the graph in Fig:18 that natural gas is the predominant fuel over the entire time
series, with quite balancedonsumption. The large share of fossil fuels at the beginning of the period
reduced continuously, with replacement of fossil fuels by solid and gaseous biofuels towards the end of
this period. The overall amount of fuel consumed decreased until 2008. 3@ there has been an
increase in fuel consumption, which is compensated by increasing consumption of biofuels, in response
to the development of the financial crisis in the period at the end of the first decade of the 21st century.
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Biofuel consumption &s a beneficial effect on the production of C@hich is included in the balance of
greenhouse gase$-ig.3-16 shows the development o€Q emissions from fossil fuels only in sector
1.A2e.

3.2.14.2 Methodological issues (CRF 1.A.2.e)
No specific methodological approaches were employed in this subcategory, otherwise see 8iapter
3.2.14.3 Uncertainties and time -series consistency (CRF 1.A.2.e)
See chapdr 3.2.5.
3.2.14.4 Category-specific QA/QC and verification (CRF 1.A.2.e)
No specific methods were used for QA/QC in this categotlyerwise see chaptes.2.7.4.
3.2.14.5 Category-specific recalculations (CRF 1.A.2.e)

Quite extensive recalculations were carried out irstubmission as a result of uploads of activity data
for Liquid fuels (1994998.

Tab.3-25 Changes after recalculation in 1.A.2.e for Liquid Fuels

Submissior20182016 TJ 4434.23 3818.48 3380.74 4080.68 3807.41
Submission 2012017 TJ 3379.81 3398.75 3364.08 2851.45 2557.59
Difference TJ -1054.42 -419.73 -16.66 -1229.22 -1249.82

% -31.20 -12.35 -0.50 -43.11 -48.87
Submission 2012016  kt 338.29 293.18 261.53 306.86 285.76
Submission 2012017  kt 260.16 262.08 260.29 215.78 193.15
Difference kt -78.13 -31.10 -1.23 -91.09 -92.61

% -30.03 -11.87 -0.47 -42.21 -47.95
Submission 2012016  kt 0.01330 0.01136 0.01014 0.01224 0.01142
Submission 2012017  kt 0.01014 0.01010 0.01009 0.00855 0.00767
Difference kt -0.00316 -0.00126 -0.00005 -0.00369 -0.00375

% -31.20 -12.46 -0.50 -43.11 -48.87
Submission 2012016  kt 0.00266 0.00227 0.00203 0.00245 0.00228
Submission 2012017  kt 0.00203 0.00202 0.00202 0.00171 0.00153
Difference kt -0.00063 -0.00025 -0.00001 -0.00074 -0.00075

% -31.20 -12.49 -0.50 -43.11 -48.87

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.2.1)

3.2.15.1 Category description (CRF 1.A.2.1)

The structure of fuels, theiconsumption, employed emission factors and emissions of the individual
greenhouse gases are shown in the following outline
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1.A.2.f, 2017
Structure of Fuels Activity CcQ CH N,O
data EF OxF  Emission EF Emission EF Emission
[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg NO/TJ] [kt]

LPG 103.38 65.86 1 6.8 1 0.00010 0.1 0.00001
Fuel Oil Low Sulphur 43.89 77.40 1 3.4 3 0.00013 0.6 0.00003
Fuel Oil- High Sulphur 118.50 77.40 1 9.2 3 0.00036 0.6 0.00007
Antracit 94.18 98.30 1.0 9.3 10 0.00094 1.5 0.00014
Other Bituminous Coal 5459.91 94.32%) 0.9707%) 499.9 10 0.05460 1.5 0.00819
Brown Coal + Lignite 71.42  99.26*) 0.9846%) 7.0 10 0.00071 1.5 0.00011
Coke 1286.25 107.00 1 137.6 10 0.01286 1.5 0.00193
Coal Tars 583.49 80.70 1 47.1 10 0.00583 1.5 0.00088
Brown Coal Briquets 875.22 97.50 0.9846%) 84.0 10 0.00875 1.5 0.00131
Cove Oven Gas 66.04 44.40 1 2.9 1 0.00007 0.1 0.00001
Natural Gas 25022.02 55.46%) 1 1387.8 1 0.02502 0.1 0.00250
Other fuels- liquid 585.89  78.13%) 1 45.8 30 0.01758 4 0.00234
Other fuels- solid 5304.98 67.27%) 1 356.9 30 0.15915 4 0.02122
Wood/Wood Waste 104.56 112.00 1 11.7 30 0.00314 4 0.00042
Total year 2017 39 719.73 2 597.60 0.28611 0.03874
Total year 2015 37 870.43 2 549.29 0.25014 0.03382
Index 2016/2015 1.05 1.02 1.14 1.15
Total year 1990 59 962.36 4527.12 0.29373 0.04487
Index 2016/1990 0.66 0.57 0.97 0.86

" Country specific data

The origin of the data, the employed emission factors and the methodatdfulating the level of
emissions for the individual gases are shown in detail in the following outline.

2017
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O CQ CH N,O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and Other Gasoll CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other QOil CzSO D D D Tier 1 Tier 1 Tier 1
Antracit CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Coke OverGas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
Other fuels- liquid ETS, REZZD cS D D Tier 2 Tier 1 Tier 1
Other fuels- solid ETS, REZZO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tierl

™ REZZOnational emissions database; Data was verified by the Czech Union of manufacturers of cement and lime

Category 1.A.2.f now comprises all the industrial processes for the treatment emi@ral raw
materials and products, such as cemefitme, burnt building materials and refractory materials,
ceramics, glass etc. Category 1.A.2.f was established by dividing the original category into 2 groups, i.e.
1.A.2.g includes the remaining sources of greenhouse gases in the "Manufacturing indastties
construction” category.
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The category is characterized by high energy intensity and also by the consumption of "Other fuels",
which are burned at the cement works furnaces. The cement kilns in the Czech Republic are the only
facilities (except for indstrial waste incinerators reported in sector 5 Waste), in which incinerating of
waste or an alternative fuels made from waste is allowed.

In the CzSO Questionnaire (CzSO, 2018), the consumption of the individual kinds of fuels in this sector is
reported inthe Industry Sector section under the item:

Non-Metallic Minerals
There are embodied the fuels of economic part according to NACE Rev. 2:
NACE Divisions 23

23 Manufacture of other nommetallic mineral products
23.1Manufacture of glass and glass products
23.2Manufacture of refractory products
23.4Manufacture of other porcelain and ceramic products
23.5Manufacture of cement, lime and plaster

The fraction of C@emissions in subsector 1.A.2.f in total &issions in sector 1.A.2 equalled 25% in
2017. It contributed 3% to G@missions in

et A the whole Energy sector.
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S e Among the most importanbusinesses are
g 3000 e included mainly cement factories (a total
2 we @ veagn of 5 facilities), which are operated in the
E 1500 northern, central and eastern parts of
&' 1000 -

Bohemia and Central Moravia and lime
. kilns (a total of 3 facilities) in southern and
I P eastern Bohemia and northern Mavia

500 -
0

&

]
,\9°)

mLiquidfuels  mSolidfuels Natural Gas Other fossilfuels Biomass Tota| prOdUCtion Of the most important
~ mineral productsis shown in the graph in
Fig.3-17 Developmentof CGQ emissions in source category 1.A.2.f Fig.3-17.

300000 3.0
Fig. 3-18 provides an overview of fuels
consumption and C{emissions in the sub
category in 1.A.2.f.
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of the period decreased gradually and it is
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SoEgEssenEgozyanzasen evident that the most important fuel in this
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_ - sector is natural gag.he high consumption
Energy consumption CH4 emissions

of fossil fuels slowly declined and, from
2002, liquid fuels were gradually replaced
by alternative fuels (Other fuels). The
increase in fuel consumption between
2005 and 2008 was interrupted by the economic crisis and, after a ségbvery in 2012011, was
followed by another decline. A slight increase has been recorded since 2014

Fig. 3-18 Comparison ofenergy consumption and GHemissions fron
road transoort

Part 1: Annual inventory submission 99



)
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902017

3.2.15.2 Methodological issues (CRF 1.A.2.1)

The category of NoiMetallic Minerals reports consumption of alternative fuels (Other fuels). The
compilation consmption 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 ali¢ive fuels are available. At the same

time, data from the REZZO national emission database are used, where data are available on the
consumption of alternative fuels in the whole time series since 2003. The resulting processed data on
consumption of altenative fuels is further corrected according to the data on the server of the Union of
cement and lime manufacturers (www.svcement.cz). Alternative fuel consumption is sh@wh.B:26.

Tab.3-26 Consumption of alternative fuels in sector 1.A.2.f

Solid fuels 2424 3200 3517 3398 3726 5037 5537 3224
Liquid fuels 1266 1156 589 1014 240 557 682 708
Total 3690 4 356 4105 4412 3 966 5594 6219 3932
Solid fuels 3885 3 055 1137 3234 3576 3035 5305
Liquid fuels 661 394 1181 18 1017 2021 586
Total 4 546 3449 2318 3252 4593 5 056 5891

Emission factors for calculating £€nissions vary according to the composition of the individual types

of fuel (solid, liquid fuels). Solid alternative fuels consist of a variety of sorted waste, used tires, animal
meal, etc. Alternative liquid fuels include mainly used oils, waste petnolproducts, or even rendered

fats. The resulting emission factor corresponds to the relative representation of individual types of fuels.
Tab.3-27 gives an overview oémission factors used for solid and liquid alternative fuels in different

years.

Tab.3-27 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 30.50 91.90 1.33 80.65 255.75 356.88
Liquid fuels 333.26 293.80 105.52 278.19 306.54 197.39 45.78

The calculation of GHind NO emissions was based on default emission factors in accordance with the
IPCQ006GI.for the entire 20032017 time serieqTab.3-28).

Tab.3-28 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.f)

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

A basic indicator for verification of fuel
consumption in the sector of
production of pig iron and steel is
considered to correspond tandicators

of the overall production of basic goods,

wu = ~
=] =] =]
[y
o«

Fuels consumption [PJ /year]
=
e
=
(=]
Mineral production [mil. ton/year]

30 + -8 . .

- 6 such as cement, lime, clay tiles and roof

» -4 tiling or glass and fine ceramics. These
[ = are relatively large mass flows, which

[ T T T T 0 s . .

S P S also exhibit high energy demands (Fig.

3-19). Comparison of total production
Fuels consumption Minerals production al’ldtotal fuel Consumption in Sub sector
1.A.2.f is shown in Fig.3-19.

Fig. 3-19 Trends in production of mineral products compared with t

development of fuel consumption in the sectdr.A2.f The basic trend flow of production of

mineral products in total corresponds well to the totalefuconsumption. Given that this is a rough
comparison, it might be that the minor variations are caused by different specific energy intensities of
the individual kinds of mineral products.

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

Quite extensive updates of the activity data were provided by CzSO, resulting in recalculation of this
category.

Tab.3-29 Changes after recalculation in 1.A.2.f for Solid Fuels

Submission 2012016 TJ 7731.43 9538.15 9738.42 9641.28 715216 7423.37 6653.93 7128.12
Submission 2012017 TJ 7729.17 9780.49 10129.94 10035.35 744415 7680.46 6978.97 7256.48
Difference TJ -2.26 242.34 391.51 394.07 291.99 257.09 325.04 128.37

% -0.03 2.48 3.86 3.93 3.92 3.35 4.66 1.77

Submission 2012016  kt 724.56 895.97 903.15 890.34 659.93 685.07 614.94 662.61
Submission 2012017  kt 724.32 919.21 941.16 928.50 688.00 709.87 646.39 672.72
Difference kt -0.24 23.24 38.01 38.16 28.07 24.80 31.45 10.11

% -0.03 2.53 4.04 4.11 4.08 3.49 4.87 1.50

Submission 2012016 kt  0.07682 0.09497 0.09688 0.09584 0.07095 0.07367 0.06596 0.07070
Submission 2012017 kt  0.07680 0.09740 0.10080 0.09978 0.07387 0.07624 0.06921 0.07202
Difference kt -0.00002 0.00243 0.00392 0.00394 0.00292 0.00257 0.00325 0.00132

% -0.03 2.49 3.88 3.95 3.95 3.37 4.70 1.83

Submission 2012016 kt  0.01152 0.01424 0.01453 0.01437 0.01064 0.01105 0.00989 0.01060
Submission 2012017 kt  0.01152 0.01461 0.01512 0.01496 0.01108 0.01143 0.01038 0.01080
Difference kt ~ 0.00000 0.00036 0.00059 0.00059 0.00044 0.00039 0.00049 0.00020

% -0.03 2.49 3.88 3.95 3.95 3.37 4.70 1.83

Tab.3-30 Changes after recalculation in 1.A.2.f for Liquid Fuels in years 19828 and 2016

Submission 2012016  TJ 13921.69 12246.30 11161.08 8769.89 10739.39 603.68
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Submission 2012017 TJ 13379.42 11891.14 10694.73 8385.76 10368.35 588.37
Difference TJ -542.27 -355.16 -466.35 -384.13 -371.04 -15.32

% -4.05 -2.99 -4.36 -4.58 -3.58 -2.60
Submission 2012016  kt 1075.01 946.31 859.91 673.24 827.00 44.48
Submission 2012017  kt 1034.83 919.99 825.35 644.77 799.51 43.47
Difference kt -40.18 -26.32 -34.56 -28.46 -27.49 -1.01

% -3.88 -2.86 -4.19 -4.41 -3.44 -2.32
Submission 2012016  kt 0.04177 0.03674 0.03348 0.02631 0.03222 0.00148
Submission 2012017  kt 0.04014 0.03567 0.03208 0.02516 0.03111 0.00158
Difference kt -0.00163 -0.00107 -0.00140 -0.00115 -0.00111 0.00010

% -4.05 -2.99 -4.36 -4.58 -3.58 6.53
Submission 2012016  kt 0.00835 0.00735 0.00670 0.00526 0.00644 0.00031
Submission 2012017  kt 0.00803 0.00713 0.00642 0.00503 0.00622 0.00031
Difference kt -0.00033 -0.00021 -0.00028 -0.00023 -0.00022 0.00000

% -4.05 -2.99 -4.36 -4.58 -3.58 -0.50

Tab.3-31Changes after recalculation in 1.A.2.f for Biomass in 2016

Submission 2012016 TJ 23 061 Submission 2012016 kt 0.0231
Submission 2012017 TJ 24863 Submission 2012017 kt 0.0249
Difference TJ 1802 Difference kt 0.0018

% 7.25 % 7.25
Submission 2012016  kt 1278 Submission 2012016 kt 0.0023
Submission 2012017  kt 1380 Submission 2012017 kt 0.0025
Difference kt 102 Difference kt 0.0002

% 7.42 % 7.25

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

Currently there no improvements are planned in this category.

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

3.2.16.1 Category description (CRF 1.A.2.9)

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

1.A.2.g, 2017

Structure of Fuels Activity (ofe} CH N,O

data EF OxF  Emission EF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
LPG 671.95 65.86 1 44.25 1 0.00067 0.1 0.00007
Heating and Other Gaso 238.56 74.10 1 17.68 3 0.00072 0.6 0.00014
Fuel Oil- Low Sulphur 482.78 77.40 1 37.37 3 0.00145 0.6 0.00029
Fuel Oil High Sulphur 118.50 77.40 1 9.17 3 0.00036 0.6 0.00007
Anthracite 41.28 98.30 1 4.06 10 0.00084 15 0.00006
Other Bitumenous Coal 84.44  94.32%) 0.9707%) 7.73 10 0.00707 15 0.00013
Brown Coal + Lignite 707.38  99.26*) 0.9846%) 69.13 10 0.00220 15 0.00106
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1.A.2.g, 2017

Structure of Fuels Activity CcQ CH N,O

data EF OxF  Emission EF Emission EF Emission

[TJ] [t CQITI] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
Coke 219.85 107.00 1 23.52 10 0.00076 15 0.00033
Brown Coal Briquets 75.75 97.50 0.9846%) 7.27 10 0.00002 15 0.00011
Natural Gas 33134.62 55.46%) 1 1837.69 1 0.03313 0.1 0.00331
Wood/Wood Waste 978242 112.00 1 1 095.63 30 0.29347 4 0.03913
Total year 2017 45 557.52 3 153.50 0.34070 0.04471
Total year 2016 46 979.98 3 286.22 0.36032 0.04744
Index 2017/2016 0.97 0.96 0.95 0.94
Total year 1990 246 233.69 20 623.94 1.8069733 0.2661874
Index 2017/1990 0.19 0.15 0.19 0.17

" Country specific data

The origin of the data, the emission factors employed and the method of calculating the level of
emissions for the individual gases are shown in detail in the followiniqe.

2017
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O CQ CH N,O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and Other Gasoil CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tierl Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Antracit CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tierl
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

This subcategory includes the remaining enterprises in the processing industry not included in
subcategories 1.A.2.a to 1.A.2.f. This is a high ergdegyand branch with diverse fuel consumption,
such as by the textile and leather industry, wood processing and subsequent production processes, the
entire machine industry, incl. production of meangminsport and the construction industry.

In the CzSO Questionnaire (CzSO, 2018), the consumption of the individual kinds of fuels in this sector is
reported in the Industry Sector section under the items

i Transport Equipment

Machinery

Mining (excludinduels) and Quarrying
Wood and Wood Products
Construction

Textiles and Leather

=A =4 =4 4 -4 =

Nonspecified (Industry)

This includes the fuels of the economic part according to NACE Rev. 2 Other: NACE Divgi0n4 85
16, 21¢ 22, 25¢ 33 and 41¢ 43.
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The fraction of C@emissions in subsector 1.A.2.f in total &Missions in sector 1.A.2 equalled 20% in
2017. It contributed 2% to G@missions in thavhole Energy sector. Overall emissions have exhibited a
decrease since 1990. At the beginning of the period, solid Fuels were of major importance, but this
constantly decreased until 2017. Liquid fuels also constantly decreased in importance since 19@0. Na
Gas is also an portant fuel in this category

The graph in Fig.-30 shows that the beginning of the period in this category was characterised by highly
energyintensive types of industrial processes. Social changes occurring in the CzechcRephélearly
1990s resulted in the introduction of energgving measures by newly privatized enterprises. Together,
these influences led to an end to inefficient production and reduction of consumption, particularly of
fossil fuels, which were the predanant fuels at the beginning of the period and had virtually
disappeared by 2005, when they were replaced by biomass. At the same time, the importance of liquid
fuels decreased. All this was reflected very significantly in a decline in therdi€siongand other
greenhouse gases). This is the category with the largest relative decreasgamiS€lons between 1990
and2017 (90% decrease)
25000 ;rronernenn e AT R TR T RSN RTRes
3.2.16.2 Methodological issues (CRF
1.A.2.9)

20000

15000
Sector specific methodological approach
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given in chapter 3.2.4.
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See chapter 3.2.5.

3.2.16.4 Category-specific QA/QC and Fig.3-20 Development of C@emissions in source category 1.A.2.¢
verification (CRF 1.A.2.9)

See chapter 3.2.6.
3.2.16.5 Category-specific recalculations (CRF 1.A.2.9)

Quite extensive updates in thectivity data were provided by CzSO, resulting in recalculation of this
category.
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Tab.3-32 Changes after recalculation in 1.A.2.g for Solid Fuels in years 2013 and 2012016

Submission 2012016 TJ 2264.89 1620.77 1517.36 1506.68 1172.61 1154.82
Submission 2012017 TJ 2247.70 1627.13 1561.63 1540.77 1167.34 1202.00
Difference TJ -17.19 6.36 44.27 34.09 -5.27 47.17

% -0.76 0.39 2.83 2.21 -0.45 3.92
Submission 2012016 kt 200.53 152.60 147.41 147.67 115.22 113.36
Submission 2012017 kt 199.19 153.57 152.02 151.34 114.66 117.53
Difference kt -1.35 0.96 461 3.67 -0.56 4.17

% -0.68 0.63 3.03 2.42 -0.49 3.55
Submission 2012016 kt 0.01917 0.01502 0.01468 0.01473 0.01144 0.01132
Submission 2012017 kt 0.01900 0.01508 0.01512 0.01507 0.01139 0.01180
Difference kt -0.00017 0.00006 0.00044 0.00034 -0.00005 0.00047

% -0.90 0.42 2.93 2.26 -0.46 4.00
Submission 2012016 kt 0.00286 0.00225 0.00220 0.00221 0.00171 0.00170
Submission 2012017 kt 0.00283 0.00226 0.00227 0.00226 0.00171 0.00177
Difference kt -0.00003 0.00001 0.00007 0.00005 -0.00001 0.00007

% -0.91 0.42 2.93 2.26 -0.46 4.00

Tab.3-33 Changes after recalculation in 1.A.2.g for Natural Gas

Submission 2012016 TJ 34230.94 Submission 2012016 kt 0.03423
Submission 2012017 TJ 32429.19 Submission 2012017 kt 0.03243
Difference TJ -1801.75| Difference kt -0.00180

% -5.56 % -5.56
Submission 2012016 kt 1896.39 Submission 2012016 kt 0.00342
Submission 2012017 kt 1799.89 Submission 2012017 kt 0.00324
Difference kt -96.50/ Difference kt -0.00018

% -5.36 % -5.56

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

Currently there no improvements are planned in this category.

3.2.17 Transport (1.A.3)

The type of transport modes and vehicle categories for the calculation of greenhouse gases emissions
are differentiated according individual types of vehicles. An individuaboay consists of the transport
mode, the fuel used and the type of emission standard the particular vehicle must meet (in the road
transport). The vehicle categories are not as detailed forrmaa transport.

For road transport, the activity data (ABje calculated using a combination of the Czech Car Registry
(CCR) and the Database of Technical Control stations (TCS). This results in the average traffic
performance for each category per year in vehicle kilometers. These data are entered to the GOPERT
calculation prograngsee chapteB.2.17.3).

The data required for calculations in other categories (aviation, railway, navigation) are primarily fuel
consumption statistics, which are provided by the Ministry of Transport of the QReghblic (transport
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yearbooks), the Czech Hydrometeorological Institute (research), the Czech Air Navigation Services
(yearbooks) anthe Czech Statistical Office §Q2).

The categories of mobile sources are as follows:

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

9 airplanes fueled by aviation gasoline
9 airplanes fueled by jet kerosene

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

1 motorcycles conventional, EURQ@ EURO &g gasoline

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

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

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

1 buses conventional, EURQEURO \{ diesel, CNG

Railways (CRF 1.A.3.c)
I diesel and ste@ locomotives

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

3.2.17.1 Methodological issues

Since 2018, the methodology for

300000 road transport in the Czech
Republic has been based one
230000 1 COPERT 5 methodologysee

3.2.17.3. Other sectors employ

200000 with emission factorsn [g.kg"] of

E 150000 1 fuel andnot in [g.TJ] of energy,
':‘;z because the countrgpecific
2 100000 - measured data of every
S greenhouse gas or pollutant in
50000 7 the internal database are

expressed in this unit. The ADs
calculated for the CRF Reporter in
TJ are affected bthe CS chorific
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[Jet kerosene M Aviation gasoline
Road Transport - Gasoline Road Transport - Diesel Ol value of a particu|ar fuel (WhICh
Road Transport - LPG Road Transport - CNG . . .

® Road Transport - Biodiesel MW Road Transport - Bioethanol differs in different years). The
Rail - Diesel oil Rail - Coal . .

 Navigation . biesel O afways - toa fuel consumption entered in the

CRF Reporter must be converted
from weight to energy units
(using the calorific value). Thus,
the time series of IEF depends partly on the trend atokific values and primarily on EF [gnkg].
Emission factors for the individual transport subsectors are always givénefourrent submission year.
All the calorific values used fothe calculations in the transport sector amresented in ChapteB

(Energy)

Fig.3-21 Annual fuel consumption by all modes of transport

The table below lists the activity data for tile modes of transport and a graphical comparison is shown
in Fig.3-21. Mobile sources used for purposes othitran transport (gasolinrgowered lawn mowers,
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chainsaws, construction machinery, etc.) make a smaller contribution to the increasing consumption of
gasoline and diesel oil.

Tab.3-34 Fuel consumption by all maes of transport

2000 44 8256 79848 74321 2849 97 2590 4440 NO 213
2001 88 8774 81707 82491 2895 97 1924 4066 NO 335
2002 131 7576 82569 89451 2941 243 2701 3942 NO 168
2003 131 10187 90183 105859 2986 243 2590 3857 NO 168
2004 131 13097 89875 116053 3124 146 1332 3810 NO 251
2005 88 13610 88227 134995 3216 146 111 3848 14 209
2006 88 14116 87326 144125 3308 146 757 4107 15 257
2007 88 14808 91067 152062 3538 195 1258 4061 13 214
2008 88 15674 87701 152633 3676 244 4602 4501 14 171
2009 88 14332 85501 148036 3400 293 8154 4083 14 215
2010 88 13423 77634 142059 3538 343 9682 3959 15 172
2011 44 13293 74619 142633 3584 392 12566 3869 15 129
2012 88 12384 69515 144172 3951 489 11525 3737 15 215
2013 88 11950 65325 146334 4089 736 11602 3652 16 86
2014 88 12261 64671 153490 4503 1033 13264 3697 43 129
2015 131 12427 65190 163143 4503 1528 12415 3607 43 129
2016 131 13261 67188 170200 4549 2081 12607 3651 41 172
2017 131 15025 66139 177544 4411 2328 13141 3737 41 172

3.2.17.2 Aviation (CRF 1.A.3.a, 1.D.1.a)

Combustion processes in air transport are very different from thndand and water transport. This is a
result of operation under a wider range of atmospheric conditions (specifically substantial changes in
atmospheric pressure, air temperature, and humidity). These variables change vertically with altitude
and horizonally with air masses. Categories 1.A.3.a (emissions of domestic civil aviation) and 1.D.1.a
(international civil aviation) are reported with respect to distinctive flight phases: the LTO (Landing/Take
off: 0-3,000 feet) and the Cruise (above 3,000 feetpgds. Emissions from military aircraft are not
included in this category but are reported under 1.A.5.b Military: Mobile Combustion.

3.2.17.2.1 Methodological issues

Aircraft emissions were estimated on the basis of overall fuel consumption in aviation. It is very
important to separate domestic and international fligh@zSQrovides fuel consumption for these two
OFGGS3a2NASE aSLINriSteod ¢KSAS IINB (GKS ydzyoSNER F2N
own estimate of fuel used by domestic Aviation i tGzech Republic. Emission estimates are made on

the basis of overall fuel consumption by domestic flights. The activity data is obtained from the Transport
Yearbook published every year by the Ministry of Transport. The process of estimating emidsimasl is

on fuel consumption of aviation gasoline and jet kerosene obtained fileenCzech Statistical Office

(CE0). This fuel consumption consists of:

1 Aviation gasoline considered to be used entirely by domestic flights
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1 Jet kerosene divided betweedomestic and international flights using the ratio between
transport performance in domestic and international aviation calculated on the basis of data
from the Transport Yearbook published every year by the Ministry of Transport

The important step is toefine the ratio between fuel consumption during the LTO and Cruise phases of
flights (see Tab. 85). Emissions are estimated by multiplying the consumption of jet kerosene and
aviation gasoline by the ratio of consumption of a flight phase and by thesemifactors (EF).

Tab.3-35Ratio of fuel usebetween LTO and Cruise flight mode

LTO 0.15
Jet Kerosene

CRUISE  0.85
Aviation LTO 0.1
gasoline CRUISE 0.9

Activity data

The activity data are obtained fror8zSCand are divided between the LTO and Cruise flight mode
according to aatio which is given imab.3-36. The total consumption of jet kerosene in the Czech

200 Republic is wided into five categories

250 (Civil Aviation, International Aviation,
Army, Industry and Commercial and Public
Services). The jet kerosene consumption,
as well as the relevant emissions from the
Army, Industry, Commercial and Public
Services categories, aneot reported in
the 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 where the main
criteria are the combination of transport performance of air passengers transport (@sryad number
of domestic lines among Czech main airports) and transport performance of air freight transport (MoT,
2017). Regular domestic flights (9 TJ) using lkem@gorrespond to a very small percentage in the Czech
Republic compared to international flights (15 016 TJ). The IEA data (2 295 TJ) also include, in the
Domestic Aviation category, kerosene consumption reported to IE€28Qdividedin CRF into the
caegories of Army, Industry, Commercial and Public Services not used for aviation or tran$part3
36 (based on the ERT recommendation) shows the distribution of kerosene consumption in the CRF
Reporter in comparison with IEA data. As can be seen thenfollowing table, total sums for kerosene
(CRF vs. IEA) are mostly identi¢ab.3-37 lists jet kerosene consumption according to the flight mode.
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Fig.3-22 Annual jet kerosene consumption in aviation

Tab.3-36 Distribution of Jet Kerosene consumption in the CRF Reporter and IEA data [TJ]

1990 19 7 325 0 7 344 7344 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
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CRF Reporter IEA data \

Domestic Internat. Mobile(aviation Total CRF Internat. Domestic Total IEA

Aviation Aviation component) Aviation Aviation

(1.A.3.3) (1.D.1.a) (1.A.5.b.i)
1994 49 7208 0 7 257 7 257 0 7 257
1995 15 7 805 0 7 820 7820 0 7 820
1996 41 5 866 0 5907 5 603 304 5907
1997 54 6 759 0 6 812 5217 1595 6 812
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 8 750 0 8774 6 762 2012 8774
2002 19 7 557 770 8 346 6976 1370 8 346
2003 24 10 163 556 10 743 8432 2311 10 743
2004 35 13 062 685 13 782 12 070 1712 13782
2005 37 13 573 728 14 338 13 182 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 15501 14 246 1256 15501
2010 36 13 387 866 14 289 13 120 1169 14 289
2011 22 13 271 1516 14 809 12 990 1819 14 809
2012 17 12 367 736 13120 12 297 823 13 120
2013 20 11931 650 12 600 11 864 736 12 600
2014 12 12 248 686 12 947 12 254 693 12 974
2015 15 12 412 1386 13 813 12 341 1472 13 813
2016 11 13 250 1634 14 895 13 250 1645 14 895
2017 9 15 016 2122 17 147 14 852 2295 17 147

Tab.3-37 Jet kerosene consumption according to the flight mode

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

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
2008 0.11 54.19 0.60 307.09
2009 0.16 49.49 0.88 280.47
2010 0.12 46.38 0.70 262.80
2011 0.07 45.97 0.42 260.52
2012 0.06 42.84 0.34 242.77
2013 0.07 41.33 0.38 234.21
2014 0.04 42.43 0.24 240.44
2015 0.05 43.00 0.29 243.66
2016 0.04 45.90 0.22 260.10
2017 0.03 52.02 0.18 294.77
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Emission factors

The emission factors for GANO and Cllare Tier 1, based on the calorific value of the fuel (updated
every year by the Czech Oil Questionnaire for EEA) and EF (kg/TJ, stated in BOEEL@or aviation).

Tab.3-38 Emission factors of CON,O and CHifor aviation in the current year in [g.k'é] of fuel

[g-kg] [9-kg'] [g-kg']
Civil Aviation-LTO Aviation Gasoline 3065 0.09 0.02
CivilAviation - Cruise Aviation Gasoline 3065 0.09 0.02
Civil Aviation-LTO Kerosene 3096 0.09 0.02
Civil Aviation- Cruise Kerosene 3096 0.09 0.02

Emissions

CQ emissions from domestic air transport make a very small contribution to overall emissions from
aviation (about 1%) as this is limited mainly to flights between the three largest cities in the Czech
Republic, Prague, Brno and Ostrava. Similar to roadgrhgind consumption of aircraft fuel, this is not
monitored centrally by the Czech Statistical Office. Aircraft are fueled mainly by jet kerosene, while the
consumption of aviation gasoline and

CQ emissions from aviation gasoline

are limited to small agraft used in
agriculture and in sports and
recreational activities
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GHG emissions - domestic aviation GHG- emission international aviation distance in the LTO I’egime and the
Cruise regime) was subtracted from
Fig.3-23 Emissions of CO2, N20 and CH4 from aviation the total kerosene consumption. The

remaining kerosene consumption is
related to interrational air transport.Fig.323 shows emissions of GHG froaviation in the Czech
Republic

3.2.17.2.2 Uncertainties and time -series consistency

Uncertainty in civil aviation was calculated according to the EMEP/EEA air pollutant emission inventory
guidebook 2016. Tehuncertainty given here has been evaluated for the whole time series @29Q7)

and both flight stages. Combined uncertainties of national emissions within aviation for particular
pollutants are given iffab.3-39.

Tab.3-39 Uncertainty data for aviation from uncertainty analysis

kt kt % % %
1A3aii Civil AviatiorAviation Gasoline CQ 138.08 9.20 4.0 3.9 5.6
1A3aii Civil AviationJet Kerosene CQ 1.36 0.64 4.0 3.2 5.1
1D1a International Aviationlet 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
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1A3aii Civil AviationJet Kerosene CH 0.000009 0.000004 4.0 78.5 78.6
1D1a International Aviationlet Kerosene CH 0.00 0.01 4.0 78.5 78.6
1A3aii CiviAviation-Aviation Gasoline N,O 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 Aviationlet 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 categorgovers all GHG emissions from motor road traffic in the Czech Republic, including all private
as well as public transport except agricultural and forestry transport and military transport, which are
reported in separate categories. Estimations are maddHese vehicle categories: passenger cars (PCs),
light duty vehicles (LDVs), heavy duty vehicles (HDVs), buses and motorcycles. For the purpose of
calculation, the vehicle categories were broken down by type of fuel and EURO standards

3.2.17.3.1 Methodological issue s

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

T 1.A3.bi Passenger Cars

1 1.A3.bii Light Duty Vehicles

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

The methodology for the calculation of emissions from road transport was improved in 2018, with the
introduction of COPERT 5. In addition, the national H:C and O:C ratios have been calculated on the basis
of laboratory analysis2( SNy &~ Hamyod® ¢KSaS OKFIy3ISa AYoLINR2OSR {f
and for NO and CHto Tier 3. Subsectors of LDVs and PCs were reported together until the 2019
submission. Thanks to new methodology, it was possible to gain AD for these two vehicle categories
separately. This results in proper reporting of the emissions for LDVs anchRI&s lmasis of these two
subsectors

The emission calculations in COPERT 5 are based on the numbers of vehicles, average annual mileage
and average total mileage for the COPERT categories. Other important variables are:

1 CS meteorological information
1 EU aveage information about driver behavior (trip length, trip duration, average speed on
different roads, etc.)

1 The technical parameters of
vehicles (technologies for
250000 u ] reduction of emissions, A/C in
vehicles, tank size, number of
200000 ——— g - Em-am - BB F Ef §$aX0

1 Fuel quality and
composition of fuel
100000 WS 1 Calorific value of fuels (from
CzSQ
el F R R R R BREBRDRBOONRRNOROOI { H:C and O:C ratios

IEEEEEESN 1 | This is an only brief summary. Full
P g & description of the COPERT 5
Passenger Cars Heavy Duty Trucks Light Commercial Vehicles Buses L-Category program can be found at:
https://www.emisia.com/utilities/
Fig.3-24 Trend of fuel consumption according fossil fuels by PCs copert/documentation/ The full
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Activity data

AD for the COPERT program are obtained from two large datab&&sech Car Registry (CCR) and the
database of Technical Contr8lations (TCS). CCR contains information about numbers and technical
details of vehicles registered in individual categories in CZ. TCS annually define traffic performance for a
particular car. By combining these two databases, it is possible to obtain emsnolb vehicles, average
annual mileage and average total mileage for all the relevant 372 COPERT categories in CZ. The results
are completely accurate for up to four years before the actual reported year. This is because new cars in
CZ have to undergo ¢@nical control four years after registration in CCR. To obtain precise emission
estimates, it is necessary to recalculate these values for 4 years back. This calculation procedure was
developed by Brich in 2014 and this methodology was certified by tbehOdoT. COPERT uses these AD

to calculate fuel consumption in all the categories. Fuel consumption in these categories is norimalized
CZ50o0n the basis of total fuel consumption provided.

Fig. 324 shows trends in fuel consumption after 2000. Tgeneral increasing trend in fuel consumption

by PCs and LDVs is in accordance with the general trend in all of Europe. There is an obvious influence of
economic crisis between 2008 and 2013 to fossil fuels consumptiab. 8-40). Since 2014, there has

been a significant increase in the consumption of the main fossil fuels. In 2016, almost 10 % lower prices
of diesel and gasoline led to increased consumption of fossik.fuBhe consumption of gasoline
fluctuated around 90,000 TJ between 2002 and 2009, but has begun to decline significantly since 2010. It
even reached a value of 64,000 TJ in 2014. This decline is caused especially by the downward trend in the
average fuel ansumption of modern passenger cars. In 2016, the gasoline consumption reached a value
of 67,172 TJ. In 2017, this value for gasoline was still over 66,00Asumption of diesefuel
increased steadily after 2000. Diefatl consumption in 2017 equalel77069 TJ.

Until 2008, almost no bioethanol and only a small amount of biodiesel were used in the Czech Republic.
Since 2008, the consumption of gasoline has also included the consumption of bioethanol, which has
been added to all gasoline in an amowft2 % since January 1, 2008. The share of bioethanol as a
renewable resource in gasoline reached a value 4.1 % in 2010 and the share of fatty acid methyl esters
(FAME) as a renewable resource in diesel oil reached a value 6 % in 2010 and both valesginill
unchanged in the coming years. The fraction of biofuels in fossil fuels is also increasing (6.8 % in 2010
and 8.5 % in 2015). These facts (the reduction in the consumption and an increasing share of bio
components) have a favorable impact on @missions. We can see an increase in the consumption of
biodiesel in 2016 and 2017 compared to 2015. A decrease in taxes for blends with a high percentage of
biodiesel was introduced in 2015 and customers slowly accepted this change. Bioethanol does not
exhibit any specific lonterm trend. Between 2014 and 2017, some fluctuations were caused by the
variable ratio between the prices of gasoline and bioethanol.

Tab.3-40 Fuel consumption in road transport in th€zech Republic

2000 79848 74321 2 849 97 2590 0
2001 79848 74321 2 895 97 1924 0
2002 79848 74321 2941 243 2701 0
2003 79848 74321 2 986 243 2590 0
2004 79848 74321 3124 146 1332 0
2005 79848 74321 3216 146 111 0
2006 79848 74321 3308 146 703 54
2007 79848 74321 3538 195 1258 0
2008 79848 74321 3676 244 3145 1458
2009 79848 74321 3400 293 5698 2 457
2010 79848 74321 3538 343 7 252 2430
2011 79848 74321 3584 392 10 027 2538
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2012 79848 74321 3951 489 9176 2 349
2013 79848 74321 4 089 736 9361 2241
2014 79848 74321 4 503 1033 10 508 2754
2015 79848 74321 4 503 1528 9768 2 646
2016 79848 74321 4 549 2081 10 582 1998
2017 79848 74321 4411 2328 10 656 2484

CNG buses have been used in the Czech Republic since 1994 and CNG PCs began to be used after 2000.
The steep increase in CNG consumption from 2012 is a result of subsidies from public resources
especially designetb encourage the use dENG buse®ther subsidies were introduced for CNG LDVs

and PCs used by local authorities. Consumption of LPG increased continuously until 2016. In 2017 there
was slight decrease, most likely caused by the low prices of diesel fuel and gasoline

Emission &ctors

The emission factors are COPHER3ed. The COPERT methodology is in accordance witR@@ 2006

Gl.and 2016EMEP/EEA Guidebook. EFs fos &© at the Tier 2 level and,®, CH at the Tier 3 level.
Generally, EFs for all GHG are compiled from Hot EFs, Cold EFs and are additionally dependent on the
vehicle category and driving mode (share of urban, rural, highway driving).

Tab.3-41Implied EFs for CO2 in road transport

T t/TJ vTd T T
2010 70.39 73.11 65.76 56.19 74.64
2011  70.23 73.20 65.76 56.25 74.90
2012  70.22 73.24 65.76 56.37 74.88
2013 70.21 73.24 65.76 56.16 74.95
2014 70.01 73.19 65.76 56.06 74.86
2015 69.94 73.27 65.76 55.92 74.83
2016  70.45 73.25 65.76 55.65 75.13
2017  70.42 73.25 65.76 55.65 74.97

EFs C@Onclude the use of A/C, SCR and lubricant consumption. Implied EFs are additionally dependent
on the calorific value of fuel (kg/Tgupdated every year from the Czech Oil Questionnaire for EEA, and
countryd LISOATAO | Y/ | YR mhéTalNF48listRthe impled PRy & Gafter 2000y 0 ®
Tab.3-42andTab.3-43list the implied EFs of GHnd NO for road transport after 2010.

Tab.3-42 Implied EFs foCH, in road transport

kg/TJ kg/TJ kg/TJ kg/TJ  ko/TJ

2010 16.77 2.04 10.45 54.28 8.68
2011 16.18 1.77 10.32 53.38 7.01
2012  15.27 1.47 10.17 50.87 6.47
2013 14.19 1.19 10.07 48.86 5.61
2014 12.80 1.01 9.74 45.59 5.30
2015 11.66 0.77 9.66 46.19 4.80
2016 11.15 0.59 11.13 42.38 3.79
2017  10.78 0.52 11.05 36.39 3.58

Tab.3-43 Implied EFs foN,Qin road transport

kg/TJ kg/TJ kg/TJ kg/Td  ko/TJ
2010 161 2.53 2,00 170 2.87
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CQ emissions

2011 153 2.63
2012 1.43 2.73
2013 1.32 2.83
2014 1.23 2.87
2015 1.08 2.88
2016 0.99 2.87
2017 0.94 2.85
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Fig.3-25 Emissions of C{rom road transport according subsectors
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0.94 2.98

Carbon dioxide emissions were calculated
on the basis of the total consumption in
the 372 COPERT vehicle categories which
are relevant in CZ. COPERT separately
calculates emissions from hot engines,
cold engines, emissions originating from
A/C and SCR usag(diesel cars) and

emissions caused by lubricant
consumption during combustion
processes.

A gradually increasing share ofisport
in total CQ emissions in the Czech

Republic became evident during the 1990s and this trend continued until 2007. Individual road and
freight transport make the greatest contribution to energy consumption in road trangges Fig-25).
Accordingto the methodology of calculating G@&missions described above, it is obvious that the trend

in CQ emissions copies the trend in fuel consumpti{gee Fig3-26).
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Fig. 3-26 Comparson of energy consumption and G@missions fron

road transport

In 2008, for the first time, emissions of
carbon dioxide from road transport
recorded a écrease, which has started a
downward trend continuing until 2014
(Jedlicka et al, 2014). From 2014 until
2017, emissions from road transport
increased to over 18,000 kt of €Orhe
trend in carbon dioxide emissions
primarily a result of the changes traffic
performance by gasoline and diesel cars.
According tdig.3-26 the emissions of CO2
from road transportation follow the trend
in energy consumption. There are no
disproportions. A small fluctuation can be
caused by fact that the EFs are calculated
on the asis of the slightly variable calorific

is

value of a particular fuel. These values are provide@b$@very year. Other factor is the fact that CO2
emissions are dependent on the ratio for energy consumption of a particular type of fuel
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CH, emissions

3 The Czech Republic has been very
Tl 1 1 B IS successful in stabilizing and decreasing
methane emissions derived from road
transportrelated greenhouse gas
emissions. Trends in GHemission
production according tesubcategories
are shown inFig. 3-27. The annual
trends in these emissions are
constantly decreasing and are very
similar to  other hydrocarbons
emissions, which are limited in
Fig.3-27 Emissions of CHrom road transport according subsectors accordance with ERO regulations.

New vehicles must fulfill substantially
higher EURO standards for hydrocarbons than older vehicles (currently the €EdR@dard for
passenger cars and EURDfor heavy duty vehicles and buses). The greatest problems are associated
with the slow renewal of the freight transport fleet. There has been a slight decrease in the humber of
older trucks in this country, where these older vehicles are frequently used in the construction and food
industries. A potential problem in Gemissions cold be the increasing share of CNG vehicles (especially
buses from 2012). CNG is composed of approx. 98 2800Hhe other hand, use of CNG is beneficial for
other GHG and pollutants.
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300000 3.0 Fig.3-28 shows the opposite trend in

| emission production of CHand
energy  consumption in  road
transportation. The  continuous
decrease started in 1996 when the
EURO 2 (II) standard was
implemented. The decrease in the
following years was intensified by
toughening of the THC limits in 2005
by the EURO 4 standard. Another
o . : . cause of the downward trend is the
2888 g 2 increasing fraction of  diesel
Energy consumption CH4 emissions passenger cars, which prOduce less
CH, in the car fleet over thpast few
years. The increase in energy
consumption continued in 2017 as a
result of lower fuel prices compared
to previous years, but renewal of the car fleet meant that, Emissions continued to decrease to less
than 1 kt of emissions in 2017.
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Fig. 3-28 Comparson of energy consumption and CHemissions from roa
transport
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3-30. Nitrous oxide emissions
decreased from 2008, similar
to carbon dioxide emissions, as
a consequence of reduced
consumption of gasoline and
diesel oil. New vehicles
produce higher emissions
compared to older models
because they are equipped

Fig.3-30 Emissions of N20 from road transport according subsectors

with 3-way catalytic
converters, which reduce only

NO emissions but not pO emissions. However, thisffect is suppressed in new vehicles as
aconsequence of the lower fuel consumption. Between 2008 and 2013, {Beekissions decreased

similarly to carbon dioxide emissions. These emissions have been increawirg2014. This fact is

caused by the higér consumption of diesdliel, influenced bychanges in the national economy and by
the increase irthe transportation of goods and material. Thecrease in fuel consumption continued in

2017 as a result of lower fuel prices compared to the previous y®&a€s emissions reached 0.7 kt in

2017. This increase is mitigated by modernizatioranffleet in the Czech Republic
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Fig. 3-29 Comparison of energy consumption and N20 emissions from

transport

Road transport was identified as a
key source ofN,O emissions over
the past 5 years, as the share of
vehicles with highN,O emissions has
been increasing in this period.
Consequently,N,O emissions from
mobile sources represent a larger
contribution than Ck emissions.
Among N,O emissions from mobile
sources, the most important source
seems to be passenger automobile
transport, especially gasolinfueled
passenger cars with catalytic
converters.Fig.3-29 shows a similar
trend in NO emissions from road
transport compared to the trend in
energy consumption. Between 2006
and 2010, there was a more

significant decrease in the trend on® emissions compared to fuel consumption. This effect could be
connected to the introduction of more advancedission control technologies.

3.2.17.3.2Uncertainties and tim e-series consistency

Uncertainties in road transport were calculated according to the 2016 EMEP/EEA air pollutant emission

inventory guidebook. The uncertainty given here has been evaluated for all the time serieg; (2000)
and reportedcategories. Coinined uncertainties of national emissions within road transport for the
individual pollutants are given ifiab.3-44.
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Tab.3-44 Uncertainty data for road transport from uncertainty analysis

kt kt % % %
1A3bi PGGasoline CcQ 3352.4 4391.7 3.0 4.0 5.0
1A3bi P@iesel Oil CQ 938.0 6983.4 3.0 15 3.3
1A3bi PELPG CQ 0.0 290.0 3.0 3.2 4.4
1A3bi PGGaseous Fuels CQ 0.0 90.0 3.0 3.2 4.4
1A3bi PEBiomass CQ 0.0 600.1 3.0 25 3.9
1A3bi LDWGasoline CQ 83.9 115.7 3.0 4.0 5.0
1A3bi LDWDiesel Oil CQ 896.8 1667.2 3.0 15 3.3
1A3bi LDMBiomass CcQ 0.0 108.2 3.0 18 35
1A3biii HDVDiesel Oil CcQ 4819.8 4353.8 3.0 15 3.3
1A3biii HDVYGaseous Fuels CQa 0.0 39.6 3.0 3.2 4.4
1A3biii HDVBiomass CQ 0.0 271.3 3.0 15 3.3
1A3biv MotorcyclesGasoline  CQ 153.3 149.2 3.0 4.0 5.0
1A3biv MotorcyclesBiomass  CQ 0.0 5.6 3.0 4.0 5.0
1A3bi PGGasoline CH 1.9 1.9 3.0 157.0 157.0
1A3bi P@iesel Oil CH 0.1 25.2 3.0 101.3 101.3
1A3bi PELPG CH 0.00 0.05 3.0 809.8 809.8
1A3bi PG@Gaseous Fuels CH 0.00 0.04 3.0 809.8 809.8
1A3bi PEBiomass CH 0.0 1.8 3.0 123.0 123.0
1A3bi LDWGasoline CH 0.03 0.04 3.0 157.0 157.0
1A3bi LDWDiesel Oil CH 0.1 4.1 3.0 101.3 101.3
1A3bi LDWBiomass CH 0.0 0.3 3.0 107.4 107.5
1A3biii HDVDiesel Oil CH 0.6 0.1 3.0 101.3 101.3
1A3biii HDVGaseous Fuels CH 0.00 0.05 3.0 809.8 809.8
1A3biii HDVBiomass CH 0.000 0.005 3.0 101.3 101.3
1A3biv MotorcyclesGasoline  CH, 0.3 0.1 3.0 152.1 152.2
1A3biv MotorcyclesBiomass  CH, 0.00 0.01 3.0 152.1 152.2
1A3bi PGGasoline N,O 0.1 0.1 3.0 133.8 133.8
1A3bi P@Diesel Oil N,O 0.0 0.3 3.0 137.2 137.2
1A3bi PALPG N,O 0.000 0.005 3.0 1266.7 1266.7
1A3bi PG@Gaseous Fuels N,O 0.000 0.001 3.0 1266.7 1266.7
1A3bi PEBiomass N,O 0.000 0.022 3.0 135.8 135.9
1A3bi LDWGasoline N,O 0.002 0.003 3.0 133.8 133.8
1A3bi LDWDiesel Oil N,O 0.0 0.1 3.0 137.2 137.2
1A3bi LDMWBiomass N,O 0.00 0.01 3.0 136.8 136.8
1A3biii HDVDieselOll N,O 0.2 0.2 3.0 137.2 137.2
1A3biii HDVGaseous Fuels N,O 0.000 0.001 3.0 1266.7 1266.7
1A3biii HDVBiomass N,O 0.00 0.01 3.0 97.9 97.9
1A3biv MotorcyclesGasoline  N,O 0.003 0.003 3.0 156.9 156.9
1A3bivMotorcyclesBiomass ~ N,O 0.0000 0.0002 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. It is planned to make
electricity the main energy source for rail transport. Tise wf electricity, instead of diesel fuel, to power
locomotives has been increasing continually and electricity now provides 86 % of all energy for railway
traffic. The share in energy consumption by locomotives powered by electricity is 54 %. Railway powe
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stations for generation of traction current are allocated to the stationary component of the energy
sector (1.A.1.a) and are not included in the further text. In energy inputs used by trains, diesel fuel is the
only energy source that plays a significewie apart from electrical power

Activity data

Regular railway operation uses only diesel oil. Coal is used solely for historicahttifige percentage of

its consumption is very small. In general, fuel consumption by railways has had a slegrdgsing

trend since 2000. The only exception is the 2@08008 period. After this, the increase stopped at
approx. 85 kt per year because of the economic crisis and replacement ofplageted locomotives by
electric ones. Diesel consumption in 20&@s 87 kt. Coal began to be used on Czech railways again in
2005 (bituminous coal) for historical trips. Since 2014 lignite has also been used . Total coal consumption
equaled 2 kt in 2017

Tab.3-45 Fuel consmption by railways

2000 104.0 2009 95.0 2000 0.0 2009 1.0
2001 97.0 2010 92.0 2001 0.0 2010 1.0
2002 94.0 2011 90.0 2002 0.0 2011 1.0
2003 92.0 2012 87.0 2003 0.0 2012 1.0
2004 91.0 2013 85.0 2004 0.0 2013 1.0
2005 92.0 2014 86.0 2005 1.0 2014 2.0
2006 96.0 2015 84.0 2006 1.0 2015 2.0
2007 95.0 2016 85.0 2007 1.0 2016 2.0
2008 105.0 2017 87.0 2008 1.0 2017 2.0

Emission factors

The emission factors for diesel oil and coal fop, 8D and Cllare Tier 1 based on the calorific value of
the fuel (updated every year by the Czech Oil Questionnaire for EEA) and EH fkgeRJin thelPCC
2006 Glfor railways.

Tab.3-46 Emission factors o€Q, N,O and CH, from railways in current year in [g.kd] of fuel

[g-kg] [9:kg"] [9kg']
Railways Diesel Oil 3183 1.2 0.2
Railways Coal 1973 0.03 0.04

Emissions

Emissions from railways are greatly dependent on fuel consumption. Emissions of GHG are [gigen in
3-31. The sharpest decrease in emissions took place before 19%®IwHsi connected with a decrease in
freight transport because of significantly lower intensity of coal mining compared to the period before
1989. Another factor was electrification of core networks and modernization of the rolling stock during
these yearsin the following years, GHG emissions were almost constant and increased slightly between
2004 and 2008 in relation to economic growth. After 2008, a decrease in emissions was recorded in
connection with the economic crisis.

After 2013, emissions of GHé®rh railways have oscillated around 270 kt, depending on the transport
performance on railways in the current year. From 2005 there have been some minor emissions from
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combustion of coal, which has started to be used for historical trips. Emissions oh@A%& were 277
kt from diesel oil and 4 Ktom coal

400
& 350 -
&30 3.2.17.4.2 Uncertainties and
S e | time -series consistency
? 200 - I
B 150 | i Uncertainties for railways were
E 100 - | calculated according to the 2016
50 - I EMEP/EEA air pollutant emission
0 - inventory guidebook. The
S 50 S 5080 5050 P T uncertainties given here have been
H Emissions from diesel Emissions from coal evaluated for the WhOIe tlme Series
(2000 ¢ 2017) and for all the
Fig.3-31Trend in emissions of GOCH and NO from railways reported categories. The combined

uncertainties of national emissions
within railways for individual pollutants are givenTiab. 347.

Tab.3-47 Uncertainty data for railways from uncertainty analysis

IPCC Source Category Gas Baseyear 2017 year  Activity Emission = Combined

emissions emissions data factor uncertainty
(1990) uncertainty uncertainty
kt kt
1A3c RailwayDiesel Oil CQ 768.1 276.9 5.0 1.5 5.2
1A3c Railway<Coal CcQ 0.0 3.9 5.0 14.2 15.0
1A3c RailwayDiesel Oil CH 0.0 0.0 5.0 157.0 157.1
1A3c Railway<Coal CH 0.0 0.0 5.0 135.0 135.1
1A3c RailwayDiesel Oil N,O 0.3 0.1 5.0 137.2 137.3
1A3c Railway<Coal N,O 0.0 0.0 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 izzeSQor other statistics do not allow proper differentiation into
national and international inland navigation on inland waterways in the Czech Republic. Therefore, for
the time being, all the activity data are allocated to NFR 1.A.3Mational NavigatiorfShipping) and to
sub-sector 1.A.3.d ii (b) National inlam navigation.

Activity data

Fuel consumption by national navigation is very (see Bb. 348). CSO provides only data for diesel oil
consumption by the recreational fleet, which basically esmnts the majority of fuel consumption by
national navigation in the Czech Republic. The Czech Republic does not have a merchant fleet.

Tab.3-48 Fuel consumption by national navigation

Diesel Oil consumptiorgkt)
2000 5 2009 5
2001 8 2010 4
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Diesel Oil consumptiorgkt)

2002 4 2011 3
2003 4 2012 5
2004 6 2013 2
2005 5 2014 3
2006 6 2015 3
2007 5 2016 4
2008 4 2017 4

Emission factors

The emission factors for GANO and Cllare Tier 1 based on the calorific value of the fuel (updated
every year by the Czech Oil Questionnaire for EEA) and EF (kg/TJ) stated RC@2€06 Gl.for

navigation

Tab.3-49 Emission factors o€Q, N,O and CH, from national navigation in current year in [g.K4 of fuel

Transport type

Water-borne navigation Diesel Oil

Fuel type

Emissions

30

25 -~

20

15 +

10 ~

Emissions [kt CO, eq.]

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

2013

2014

2015

2016
2017

Emissions  from  national inland

navigation are strongly dependent on

fuel consumption. The values fluctuate

substantially because of irregularities in

traffic performance on Czech inland

waterways. Overall emissions of GHG are
given inFig.3-32.

3.2.17.6 Uncertainties and time -
series consistency

Fig. 3-32 Trend in emissions ofCQ, CH and N,O from domestic Uncertainties for domestic navigation

navigation

were calculated according to the 2016

EMEP/EEA air pollutant emission inventory guidebook. The uncertainties given here have been evaluated
for the whole time series (2002017) and for all the reported categoriehieTcombined uncertainties
of national emissions for national navigation for the individual pollutants are givEalbn350.

Tab.3-50 Uncertainty data for national navigation from uncertainty analysis

IPCC Sace Category Gas

Base year

emissions
(1990)

2017 year
emissions

Combined
uncertainty

Emission
factor
uncertainty

Activity data
uncertainty

1A3dii National navigatiorDiesel Qil

1A3dii National navigatiorDieselOil CH 0.0 0.0 5.0 157.0 157.1
1A3dii National navigatiorDiesel Qil N,O 0.0 0.0 5.0 137.2 137.3
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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 undemobile combustion sources but it is actually a stationary combustion source. This
consumption is reported in the IEACzSO (CzSO, 2017) Questionnaire in the Transport Sector section
under the item:

91 Pipeline Transport

This includes the fuels of the econanpart 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, correctnessid completeness and to identify and address errors. All QC activities
are documented and the results are archived. QC activities include methods such as accuracy checks on
data acquisition and calculations, and the use of approved starmmrdproceduresfor emission
calculations, measurements, estimating uncertainties, archiving information and reporting. QC activities
also include technical reviews of categories, activity data, emission factors, other estimated parameters
and methods. QA and verificatiaf activity data is guaranteed in the CDV by comparing activity data
with international and European databases and third person checks.

An inventory compiler is responsible for coordinating the institutional and procedural details of inventory
activities.These include data collection from CzSO, deciding on usage of emissions factors (according to
CS or EIG) and estimation of emissions from mobile sources. The uncertainty assessment is also carried
out by the inventory compiler. The last steptlie documentation and archiving of data. The inventory
compiler designates responsibilities for implementation of QA/QC procedures among persons not
directly involved in the compilation dfie inventory and among organizations.

A QA/QC plan is a fundamental elemenft a QA/QC and verification system. The plan of QA/QC
procedures in CDV is based on the inner quality control procedure system, which is harmonised with the
QA/QC system dhe Czech Hydrometeorological Institute (CHMI). Since the transport sector betongs

the energy sector, there has been close cooperation between CDV and CHMI in the field of energy and
fuel consumption data, as well as specific energy data used in calculations in units'[M8fkgl. CHMI

in close cooperation with CzSO ensures thatTransport Research Centre works with the most updated
data about total energ and specific energy consumed

a. QA/QC activities

QC Activities:

9 Checking criteria for the selection of activity data; emission factors and other estimated parameters
are documented.

Checking that emissions and removals are calculated correctly.

Checking that parameters and units are correctly recorded and that appropriate conversion factors
are used.

Checking the integrity of database files.

Checking for consistency in datatlween categories.

Checking that the movement of inventory data among processing steps is correct.

Checking that uncertainties in emissions and removals are estimated and calculated correctly.

=A =4 =4 =4 =4

Checking time series consistency.
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QA Activities:

1 Checking complteness (confirming that estimates are reported for all the categorieshalyears
and allthe subcategories and confirming that the entire category of mobile sourdesligled.

9 Trend checks (checking the value of implied emission factors and unusuatplained trends
noticed for activity data or other parameters across the time series)

1 Checking of internal documentation and archiving.
b. Responsibilities in CDV

The sectoral guarantor of QA/QC procedures for mobile sources:
1 is responsible for theectoral QA/QC plan and the compliance of all QA/QC procedures,
9 provides a plan for the QC procedure and is responsible for its implementation.

The inventory compiler of the inventory for mobile sources:

performs the emission calculations for transportlie 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,

=A =4 =4 =4 -4 =

introduces improvements.

The third person checkMr. Jiri Dufek, MOTRAN RESEARCH , s.r.0.)
1 detailed control of timeliness, completeness, consistency, comparability and transparency.

The sectoral guarantor of QA/QC procedures for Agricultural and Forestryoadmmobile sources:
1 Martin Dedina (Researchdtitute of Agricultural Technology)

C. QA/QC procedure in CDV

During every submission, at the beginning of summer, the inventory compiler first receives preliminary
activity data from CzSO and carries out the first calculations, which are compared withugrgears to

reveal a trend in data from previous years. If there are some discrepancies, activity data are consulted
with CzSO and inaccuracies are corrected. During the autumn, CzSO pttoeifilesl activity data. Then

the final calculations are carmikout. QC is also performed by the inventory compiler, and then by a
person responsible for compilation tfe Transport Yearbook in CDV and Mr. Jiri Dufek from MOTRAN
RESEARCH. Every error is described, documented and recorded. The next quality cantied isut by

an expert at CHMI. The last step of QC consists of European reviews. QA is carried out on activity data by
comparing it with databases like Eurostat and IEA. The main discrepancies are consulted with CzSO and
explained during reviews. Emiies estimates are prepared for submission by 5 February and sent to an
inventory coordinator. Stage 1 review questions are processed during the second half of March. Stage 2
review questions are processed during May and June.

3.2.17.8.1 Source-specific recalculations , including changes made in response to the review
process and impact on emission trend

There were some changes in thle reported subsectors. The most extensive changes were made in road
transport due to transition othe modelling methodology to COPERTInthe other sectors, the changes
were mainly caused by changes in the activity data flors0 Emissions from railways were newly
calculated for solid fuels on Tier 1 level. The transport chapter nestsucturedin greater detail (as
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requested durindARR 2017, finding E.18) in separate chapters for aviation, road transportation, railways,
navigation and pipeline transport.

3.2.17.8.2 Domestic aviation (CRF 1.A.3.a)

There were some minor changesj@ét kerosene consumption in domestic aviatibetween 2002 and
2016. These changes were a result to recalculation€B8Chetween subsectors 1.A.3.a and other
subsectors using jet kerosene, especially 1.A.% Mobile (aviation component). These chasgare
given in the table below.

Tab.3-51 Differences in jet kerosene consumption

2018 FC TJ 19.28 23.56 34.99 37.01 45.89 45.73 30.51 44.88
submission
CcQ kt 1.38 1.68 2.5 2.65 3.28 3.27 2.18 3.21
CH kt 0.00001 0.00001 0.00002 0.00002 0.00002  0.00002 0.00002 0.00002
N.O kt 0.00004 0.00005 0.00007 0.00008 0.00009  0.00009 0.00006  0.00009
2019 FC TJ 19.28 23.56 34.99 37.01 45.89 45.73 30.51 44.88
submission
cQ kt 1.38 1.68 2.5 2.65 3.28 3.27 2.18 3.21
CH kt 0.00001 0.00001 0.00002 0.00002 0.00002  0.00002 0.00002 0.00002
N.O kt 0.00004 0.00005 0.00007 0.00008 0.00009  0.00009 0.00006  0.00009
Difference  AD TJ 0.001 0.001 -0.001 -0.001 0 -0.001 -0.001 0
2019 X
2018 % 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Emissions CQ 7.00E05 7.00E05 -4.00E05 -8.00E05 -2.00E05 -4.00E05 -7.00E05 2.00E05
[kt]
CH 5.00E10 5.00E10 -3.00E10 -5.00E10 -2.00E10 -3.00E10 -5.00E10  2.00E10
(k]
N,O 2.00E09 2.00E09 -1.00E09 -2.00E09 -7.00E10 -1.00E09 -2.00E09 6.00E10
[ki]
% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
2018 FC TJ 35.9 21.54 17.14 19.55 12.48 14.43 11.38
submission
cQ kt 2.57 1.54 1.23 1.4 0.89 1.03 0.81
CH kt 0.00002 0.00001 0.00001 0.00001 0.00001  0.00001 0.00001
N.O kt 0.00007 0.00004 0.00003 0.00004 0.00003  0.00003 0.00002
2019 FC TJ 35.9 21.54 17.14 19.55 12.4 14.53 11.28
submission
CcQ kt 2.57 1.54 1.23 1.4 0.89 1.04 0.81
CH kt 0.00002 0.00001 0.00001 0.00001 0.00001  0.00001 0.00001
N.O kt 0.00007 0.00004 0.00003 0.00004 0.00003  0.00003 0.00002
Difference  AD TJ 0 -0.001 0 0.003 -0.084 0.101 -0.101
2019 X
2018 % 0.00% 0.00% 0.00% 0.01% -0.67% 0.70% -0.89%
Emissions CQ 0.00E+00 -6.00E 1.00E05 -6.00E05 -6.00E03  7.00E03 -7.00E03
[kt] 05
CH 0.00E+00 -4.00E 7.00E11 3.00E08 -4.00E08 5.00E08 -5.00E08
[kt] 10
N.O 0.00E+00 -2.00E 3.00E10 1.00E07 -2.00E07 2.00E07 -2.00E07
[kt] 09
% 0.00% 0.00% 0.00% 0.00% -0.65% 0.70% -0.89%

The next recalculation was made faviation gasoline in domestic aviatidetween 1998 and 2000.
CzSQecalculated AD on the basis of better knowledge and newly acquired information for these years.
The changes are given in the tablelow.
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Tab.3-52 Differences in aviation gasoline consumption

2018 FC T 87.60 13140  131.40
submission ~~o kt 6.13 9.20 9.20
CH kt 0.00004  0.00007  0.00007

N,O kt 0.00018  0.00026  0.00026

2019 FC T 43.80 87.60 43.80
submission - kt 3.07 6.13 3.07
CH kt 0.00002  0.00004  0.00002

N,O kt 0.00009  0.00018  0.00009

Difference  AD T 43.800  -43.800  -87.600
5812 X % -50.000% -33.333%  -66.667%
Emissions CQ [k 3E+00  -3E+00  -BE+00

CH [k 2E05  2E05  -4E05

N,O[K{] 9E05  -OE05  -2E04

% 50% -33% 67%

It was also requested during ESD initial checks (numberAGZ20180001) that an explanation be
given of why emissions provided in 2016 for aviation gasoline are identical to the ones reported in 2015.
The same situation was repeated for 2017. This is bezaC (provided bZzSQ calorific value
(according to Czech Q@jliestionnaireland EFs (Tier 1) were similar in 2@1217. See the table below

Tab.3-53 Comparison of calculation parameters for aviation gasoline

FC kt 3.00 3.00 3.00
Calorific value MJ.kgl 43.79 43.79 43.79
FC TJ 131.37 131.37 131.37
CQIEF g.kgl fuel 3065.00 3065.00 3065.00
CH IEF g.kg" fuel 0.0219 0.0219 0.0219
N,O IEF g.kgl fuel 0.0876 0.0876 0.0876
CQemissions  kt 9195.90 9195.90 9195.90
CH emissions  kt 0.0657 0.0657 0.0657
N,O emissions  kt 0.2627 0.2627 0.2627

3.2.17.8.3Road transport (CRF 1.A.3.b)

In this subsector extensive changes were madeadiltulation of road transport GHG emissions. First,

in response to request in the review process (ARR review 20intling number E.9)country specific
values were calculated for H:C and O:C. This step led to an improvement in the emission calculation
method for CQ to Tier 2. These values will be updated every 5 years. A brief summary of .calculation
process for CS values is provided in chapt2rl7.8.3.1

COPERT 5athodology has been introduced for emission calculations for road transport. Because of this
change, the method for XD and Cllwas improved to Tier 3. Old and recalculated values of ADs and
emissions are given in chapt8r2.17.8.3.2 Introducing COPERT 5 resolves findings from Initial checks
number CZAA3b2017-0001. Subsectors of LDVs and PCs had been reported togethertlmmt?019
submission. The new methodologyade it possible to obtain AD separately for these two subsectors
and emissions are reported properly divided ithese two subsectors
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3.2.17.8.3.1Calculation of country specific H:C and O:C ratios

These ratios are essential for the calculation of CO2 emissionbamdbeen repeatedly requested by

the EC in the course of the national greenhouse gas inventory audits. The national specific ratios were
St 02NFrdSR a LINIG 2F Fy a2¢ LINRP2SOG o6& (GKS ¢NRGC
companies in this éld. The following text includes only the most important analytical restite. most

frequently used fuels in the Czech Republic were identified for these calculations. These are diesel,
automotive gasoline, LPG (liquefied petroleum gases, typically pesipatane) and CNG (compressed

natural gas) used both in transport and in equipment.

These fuels and also all Eiomponents of fuels used in transport were subjected to chemical analysis to
determine the mass content of the predominant elements in thel faecarbon, hydrogen and oxygen.
Where pure hydrocarbon fuels could not be analysed, fuels including theicdniponents were
analyzed using the usual algorithms (listed below) and mass balances, the proportion of an individual
bio-component in the fuetomposition was subtracted. In this way, the elemental composition of pure
hydrocarbon fuels and nehydrocarbon components of fossil origin was obtained without including the
bio-component.

Each fuel requires a different approach to azaland determineits elemental composition (H, C, O)
depending on the properties of the fuel, in particular its volatility and the boiling points of the
components. The method and procedure for amalyg each fuel is described below.

To understand the properties of individl fuels and possible differences in their compositions, it is
necessary to first briefly state some principles and procedures for fuel productiorefimary.

3.2.17.8.3.1.1Selection of fuel samples and sampling of fuels

Sampling was performed to take into accoutifferences in winter and summer fuel quality. In the
winter, LPG contains a small predominance of C3 hydrocarbons (hydrocarbons with three carbon atoms
per molecule), i.e. propane and possibly also propene and, to ensure sufficient vapour pressure in the
summer, C4 hydrocarbons, i.e. with a slight predominance of butanes and butenes. The content of C3
and C4 hydrocarbons fluctuates by between cca. 30 and 70%. Summer LPG is distributed from 1 April to
1 November, while the winter mixture is distributed fiie rest of the year.

Automobile gasoline is supplied to the distribution network in varying quality depending on the climatic
conditions:

a) the summer quality is available from May 1 to September 30
b) the winter quality is available from November 1 tahh 31
c) the transitional quality is delivered in the remaining period, i.e. in April and October

Differences in the quality of gasoline, depending on the season, are mainly due to varying content of
light and volatile hydrocarbons, which ensures that thasoline has sufficiently high vapour pressure to
facilitate starting of engines under colder climatic conditions. These hydrocarbons are primarily C4 to C6
hydrocarbons, i.e. isomers of butane, pentane and hexane.

Diesel oil has a distillation rangelofd 2 dzi mtn ¢/ G2 ocn ¢/ T Y2NB LINBOA
hp: 2F GKS @2ftdzyS 2F RASaSt YvYdzad oS RAaGATE SR i
gasoline and LPG, according to the season:

a) from 15 April to 30 Septends, summer diesel fuel is distributed, i.e. Class B diesel for a mild
Of AYIGS 6AGK F FAfGSNIoOoAtAGE 2F G Yz2ad n cl
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b) from 1 March to 14 April and from 1 October to 15 November, transitional diesel is distributed, i.e.
Class D diesel for a mild climate lwi filterability of a maximumofun ¢ /

c) from 16 November to 28 February, winter diesel is distributed, i.e. Class F diesel for mild climate
with a filterability of maximumofh n ¢ /

d) throughout the year, arctic diesel is distributed, with a filteilip of a maximum ofo H ¢/ T A
primarily intended for backup power sources in companies and for emergency forces (army, fire brigade,
police, especially in winter)

Differences in the composition of individual diesel fuels, for the aboeationed perods, are mainly a
result of the content of the lighter kerosene fraction. Its higher proportion will ensure better low
temperature properties in the winter and the diesel fuel will remain liquid even at temperatures
substantially below zero. Arctic oil hdee highest proportion of the kerosene fraction. As the kerosene
fractions increase in the diesel fuél, should theoretically contain more hydrogen and less carbon.
However, the differences may not be very great or may even be the opposite if anabgmparaffinic

raw material is used in the production of the diesel fuel. Oxygen components are not used to a
significant degree in the production of diesel fuel. The addition of a phenolic (oxygenated) antioxidant to
improve the storage life of the diestlel could be an exception. However, the oxygen content of the
added amount of antioxidant is negligible.

Bio-diesel is used as a biofuel component in diesel fuels and is currently blended in an amount of up to
7% by volume. Biodiesel can also be distéduas a clean fuel for diesel engines (called B100); this
option is unprofitable because of the high taxes.

Bio-ethanol is a biofuel component that is added automobile gasoline up to a maximum content of 5% of
the fuel volume. However, it is anticipatddat the concentration limit will increase to a maximum of
10% vol. from 2020. In addition to adding {gthanol to conventional automobile gasoline BB, Super,
bio-ethanol is also distributed as bathanol E85. This is a fuel with a high content ofdtimanol which,
however, must contain a certain amount of standard gasoline. In the winteretbimnol E85 contains
approximately 30% and, in the summer, this corresponds to about 15% vol. of standard gasoline. The
gasoline is added to increase the vapguessure and to mak# easier tostart engines. However, the
engine must be specially adapted to use this fuel.

Selection of fuel samples:

CNG 2 samples

LPG 1 summer and 1 winter sample
BA95 Super 3 summer and 3 winter samples

BA98 Super Plusl summer and 1 winter sample

Diesel oil 3 summer and 3 winter samples
Bio-ethanol 3 samples
Bio-diesel 3 samples

Bioethanol need not be analgd, its composition can be calculated from the chemical formula. Other
types of fuels were not analyzed in the gaseldistribution network.
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This applies in particular to biethanol and blended diesel fuels because their production and
consumption is minimal. If necessary, their elemental composition can be determined by computing the
composition of the fossil part ahthe biccomponent with an approximately known ratio of the two
components (Chapters 3.5 and 3.6). The fossil part cktlianol E85 is standard gasoline-82 Super

and the fossil part of blended diesel is common diesel. Their elemental compositivansbglow in this
report.

Individual fuels were taken from the distribution network of gas stations throughout the Czech Republic.
Some of the fuel samples were also obtained from suppliers of fuel to the distribution network. Primagas
LLC provided LPGmsples that it supplies to a regular network of gas stations. LPG samples were
O2y Gl AYSR Ay avYlff LINBaadaNE @gSaasStad 2SLINE LyOo®
that is added to diesel as a bommponent.

Other fuel samples were takeénom the network of gas stations. CNG was sampled in a small pressure
vessel using special equipmartidliquid fuel was sampled into a glass bottle from a dispensing gun. The
fuels were collected throughout the Czech Republic in order to encompass pasgimnal differences

in fuel quality and especially in the gasolmality.

Samples of both B85 Super and BA8 Super Plus gasoline contained the addeddoimponent, which
was subtracted in the calculation of the composition to obtain only the fassiicomposition.

{FYLX S&a 2F RASaSt 2Af KI @S 06SSy GF1Sy SEOf dzair @St
one of the few, perhaps the only one, distributing diesel fuel without the addition ctbimponents.

The results obtained by thelemental analysis are then final and the influence of thednmponent
00A2RASaSt0 ySSR y2iG 06S OFtOdzZ I iSRd 2SLINE LyO®
network and to other distribution companies, except for the content of biofuehe diesel fuel
composition that is distributed by the Euro Oil network is thus representative for the whole Czech
Republic.

3.2.17.8.3.1.Fuel analysis

The analysis is not necessary for precisely defined compounds, such-@bdiol and the elemental
composition carbe calculated from the chemical formula. The calculated elemental composition of the
bio-ethanol is then used further in the calculation of the petroleum fraction of gasoline, where the
proportion of bicethanol is deducted, if necessary, by mass balance.

LPG and CNG are relatively simple mixtures of hydrocarbons. Their elemental composition cannot be
determined directly because gaseous fuels cannot be dispensed into the current conventionat@naly
Determination of their elemental composition requirgas chromatographic analysis and determination

of the contents of individual hydrocarbons and then, based on knowledge of the contents of these
hydrocarbons, the content of the individual elements can be calculated from their formula.

Also, automobile gadime is a substance that cannot be simply sampled into elemental zamaly
because gasoline is very volatile. This causes problems in weighing the samples for analysis, which
involves loss of part of the material by evaporation, thus distorting the resiiftise analysis. Gasoline,
similar to gaseous fuels, must be armly by gas chromatography in order to determine the detailed
composition, i.e. the contents of the individual hydrocarbons in the gasoline. Although gasoline is a very
complex mixture of hgrocarbons from C4 to C12 (hydrocarbons having four to twelve carbon atoms),
procedures and associated tools (e.g., a suitable chromatographic column) have been developed for
these analyses. Again, similar to gaseous fuels, the elemental compositionindlitfidual hydrocarbons

is first calculated and, then the elemental composition of the gasoline as a whole is determined by mass
balance. In this calculation, the proportion of kiomponents can also be deducted directly.
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The distillation properties (lowolatility) of diesel oil already allown elemental analger to be used
directly to determine the elemental composition of diesel fuel. The elemental aeralyelds the mass
contents of carbon, hydrogen, $uf and nitrogen. However, the $ul andnitrogen contents must be at

least a tenth of a percent, which is not the case for motor fuels. The carbon and hydrogen contents can
be obtained from the diesel analysis, but the oxygen content is determined only retrospectively, based
on calculation to 10%. It must be assumed that the error in the elemental determination equals a
maximum of 0.2% of the weight of the sample, where the error in the oxygen content is cumulative as a
result of the calculation method. Each analysis is performed 3 times andritignetic mean of the

three determinations is given as the result. Bliesel can also be anad similarly to diesel fuel

3.2.17.8.3.1.alculation of fuel composition

Analysis of the elemental composition of fuels (bthanol, CNG, LPG, gasoline) is based on the
calculation of the content of individual chemical components. This is based on the chemical formulae of
the individual pure compounds. Fuel molecules are composed of hydrogen, carbon, and sometimes
oxygen.

The weights of the individual atoms in atomic magdéts (Dalton, ami atomic mass unitare used to
calculate the mass content. Units of molecular weiglgimol are used for compounds. The masses of
the atoms of the individual elements are tabulated as follows (rourafétb 3 decimal places):

Hydrogen  1.008 amu
Carbon 12011 amu
Oxygen 15999 amu
3.2.17.8.3.1.45ummary results of fuel analysis

All the required results of the elemental composition of the monitored fuels are listed in the following
tables. The results are expressed in percent and related to thd fmemponent of fuel. In the case of
gasoline, the composition including the biofuel is also mentioned as a matter of interest; for CNG, the
composition is also shown after subtracting inert gases, which are part of the extracted (fossil) natural
gas. Théd:C and O:C ratios are given as both atomic (as required by the client) and mass for information.

The monitored parameters are always highlighted in bold, where other accompanying results are given
in tables below.

Tab.3-54 CNG, winter and summer sample

2{ 9dz2NP hAf X 2{ 9dz2NB hAfX 2Saj
Praha 09 February 201! May 2018

Carbon, C % wiw 74.18 74.13
Hydrogen, H % w/w 24.44 24.36
Oxygen, O %w/w 0.53 0.68
Nitrogen, N % w/w 0.86 0.83
H/C ratio (by weight) 0.329 0.329
OIC ratio (by weight) 0.007 0.009
H/C atomic ratio 3.925 3.916
O/C atomic ratio 0.005 0.007
only a hydrocarbon "flammable" part without
inert gases 4a CQ
Carbon,C % wiw 75.22 75.26
Hydrogen, H % w/w 24.78 24.74
H/C ratio (by weight) 0.329 0.329
OIC ratio (by weight) 0.000 0.000
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Natural gas CNG Natural gas CNG
2{ 9dzNP hAf Xz 2{ 9dz2NB hAfX 2S5&]

Praha 09 February 201! May 2018

H/C atomic ratio 3.925 3.916
O/C atomic ratio 0.000 0.000

Tab.3-55LPG, winter and summesample

_ Primagas, Inc., February 201 Primagas, Inc., May 201!

Carbon,C % w/w 8254 82.36
Hydrogen, H % w/w 17.46 17.64
H/C ratio (by weight) 0.212 0.214
O/C ratio (by weight) 0.000 0.000
H/C atomic ratio 252 2.551
O/C atomic ratio 0.000 0.000

Tab.3-56 Petrol BA¢ 95 Super, winter samples

BA¢ 95 Super BA¢ 95 Super BA¢ 95 Supeﬂ

2/{ szodzf 2{ 9dzNB haA 2{ ah[ Z
2SNye a gO?_SL Feb18 Feb18
whole petrol including bieccomponent
Carbon, C % w/w 84.62 85.44 84.60
Hydrogen, H % w/w 12.97 12.98 13.00
Oxygen, O % w/w 2.41 1.58 2.40
fossil part of petrol without biocomponent
Carbon, C % w/w 86.16 87.02 86.12
Hydrogen, H % w/w 12.96 12.98 13.00
Oxygen, O % w/w 0.87 0.00 0.88
H/C ratio (by weight) 0.150 0.149 0.151
O/C ratio (by weight) 0.010 0.000 0.010
H/C atomic ratio 1.793 1.777 1.798
O/C atomic ratio 0.008 0.000 0.008

Tab.3-57 Petrol BAG 95 Super, summer samples

BA¢ 95 Super BA¢ 95 Super BA¢ 95 Super

Benzina, Praha gl 2 N {KStt: OMV, Opave
t 26 SNYAOS May-18 May-18
whole petrol including biecomponent
Carbon, C % w/w 84.94 84.57 84.45
Hydrogen, H6 wiw 13.09 13.00 13.14
Oxygen, O % w/w 1.96 2.43 2.41
fossil part of petrol without bieccomponent
Carbon, C % w/w 86.23 85.90 86.18
Hydrogen, H % w/w 13.09 13.00 13.14
Oxygen, O % w/w 0.68 1.10 0.69
H/C ratio (by weight) 0.152 0.151 0.152
OIC ratio(by weight) 0.008 0.013 0.008
H/C atomic ratio 1.809 1.803 1.816
O/C atomic ratio 0.006 0.010 0.006
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Tab.3-58 Petrol BAG 98 Super Plus

BA¢ 98 Super Plus BA¢ 98 Super Plus

OMV, Maxx Motion BALOO Benzina, Verva BA0O
motorway D1 Jihlave Karlovy Vary
Feb18 May-18
whole petrol including biecomponent

Carbon, C % w/w 8435 8502
Hydrogen, H % w/w 1305 1287
Oxygen, O % w/w 2,60 211

fossil part of petrol without bieccomponent
Carbon, C %v/w 86.01 86.76
Hydrogen, H % w/w 1305 12.86
Oxygen, O % w/w 0.95 0.38
H/C ratio (by weight) 0.152 0.148
OIC ratio (by weight) 0.011 0.004
H/C atomic ratio 1.807 1.766
O/C atomic ratio 0.008 0.003

Tab.3-59 Bio-diesel, B100, winter and summer samples

BiodieselBmnn X a¢ BiodieselBMmnn ¥~ a ¢ Bio-dieselBmnn X a ¢

2SLINE LyOo: Preol Inc., February 201 28SLINE LY O
Carbon, C % wiw 77.14 77.22 77.11
Hydrogen, H % w/w 12.03 12.05 12.06
Oxygen, O % wiw 10.83 10.73 10.83
H/C ratio (by weight) 0.156 0.156 0.156
OIC ratio (by weight) 0.140 0.139 0.140
H/C atomic ratio 1.859 1.859 1.863
O/C atomic ratio 0.105 0.104 0.105

Tab.3-60 Diesel oil, winter (without biccomponent)

Diesel oil Diesel oil Diesel oil

9dzNR hAf X t Euro Oil, Nehvizdy 9dzNR hAf X [
Feb18 Feb18 Feb18

Carbon, C % wiw 86.46 86.12 86.14
Hydrogen, H % w/w 13.54 13.88 13.86
H/C ratio (byweight) 0.157 0.161 0.161
O/C ratio (by weight) 0.000 0.000 0.000
H/C atomic ratio 1.866 1.920 1.918
O/C atomic ratio 0.000 0.000 0.000

Tab.3-61Diesel oil, summer (without bieccomponent)

Diesel oil Diesel oil Diesel oil
May-18 May-18 May-18
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Diesel oil Diesel oil Diesel oil
Carbon, C % w/w 86.44 86.48 86.54
Hydrogen, H % w/w 13.56 13.52 13.46
H/C ratio (by weight) 0.157 0.156 0.156
OIC ratio (by weight) 0.000 0.000 0.000
H/C atomic ratio 1.869 1.862 1.854
O/C atomic ratio 0.000 0.000 0.000

Tab.3-62 Bio-ethanol, calculation

Bio-ethanol

Carbon, C % w/w 52.14
Hydrogen, H % w/w 13.13
Oxygen, O % w/w 34.73
H/C ratio (by weight) 0.252
O/C ratio (by weight) 0.666
H/C atomiaatio 3.000
O/C atomic ratio 0.500

3.2.17.8.3.2Recalculation due to introducing COPERT 5

Major changes were made in the emission estimates for road transport in wholec123®16 time series,

for two main reasons. The first one is the different EFs and thethodology (original methodology

EFs in [g.k§ versus COPERT [g.kmi']). The second one is the different type of AD. In the old
methodology, AD was calculated from fuel consumption in tons of fuel. COPERT 5 requires AD in vehicle
kilometers percategory and the values for fuel consumption [TJ] are calculated from this input using EF
[TJ.kmi] implemented in COPERT 5. Vehicle kilometers are obtained by combining the database of the
Central Car Registry and the Technical Control datafsese chaper 3.2.17.3. Old and recalculated

values are given in the tables below.

Tab.3-63Changes in FC and emissions for passemnges

[
=
o
12}
Jod
O]

FC

2018 submission

Gaseous fuels

Biomass

Emissions

Gasoline

2019 submission

Ga=ous fuels

Biomass

Emissions

46865.1  12665.5
1991 46767 5263 0 0 3631 1.0 0.3 43743.0 12016.6 0.0 0 0 4021.0 1.9 0.1
1992 60876 6910 0 13 4731 13 0.5 56482.8  11549.3 0.0 0 18 4896.7 24 0.2
1993 58113 8003 200 26 4633 12 0.5 53514.0 12921.5 200.0 0 40 4801.4 2.2 0.2
1994 67547 8270 376 48 5319 13 0.6 62107.7  15399.2 375.7 0 85 5615.5 24 0.3
1995 70537 9234 551 78 5609 13 0.7 64809.4  13656.3 551.3 0 150 5695.3 2.3 0.3
1996 79410 10475 551 109 6316 1.4 0.9 73335.7 128443 551.3 0 217 6252.4 25 0.4
1997 79284 11249 1149 165 6404 14 0.9 72800.2 138254 1148.6 0 361 6326.3 2.3 0.4
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2018 submission 2019 submission

FC Emissions Emissions
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71877.1  19184.2 6747.8
1999 82243 16506 2941 0 222 7116 12 11 76676.8  20522.7 2940.5 0 557 7216.9 22 0.5
2000 79437 18738 2849 0 305 7081 11 0.5 74221.1 234322 2848.6 0 817 7247.7 2.0 0.6
2001 81277 21650 2895 2 226 7428 11 0.5 76349.7 26504.2 2894.6 0 618 7670.3 2.0 0.4
2002 82122 24821 2941 10 318 7725 1.0 0.5 77453.6  30549.9 2940.5 0 922 8054.7 1.9 0.4
2003 89678 30814 2986 34 305 8697 1.0 0.6 84960.0 39344.6  2986.5 0 963 9258.8 1.9 0.4
2004 89358 34973 3124 32 157 8992 0.9 0.6 84768.2  44870.3 3124.3 0 515 9676.9 18 0.4
2005 87712 42535 3216 35 13 9444 0.8 0.6 83403.4 53116.1 3216.2 7 44 10208.8 1.7 0.4
2006 86786 47662 3308 43 136 9766 0.8 0.6 82617.0 58805.8 3308.1 20 338 10415.7 1.6 0.4
2007 90522 52617 3538 76 148 10410 0.8 0.7 85801.5 64898.4 3537.8 45 537 111154 15 0.4
2008 87103 55180 3676 109 2584 10373 0.7 0.7 82140.5 63739.1 3675.6 7 2678 10760.8 1.4 0.4
2009 84885 55563 3400 145 4578 10232 0.7 0.7 79975.8  63901.3  3400.0 75 4757 105458 1.4 0.3
2010 77056 55085 3538 189 5224 9665 0.6 0.7 72651.7 63270.3 3537.8 86 5504 9978.2 1.2 0.3
2011 74047 56943 3584 233 6522 9600 0.6 0.7 69910.7 65212.6  3583.7 105 6963 9926.4 11 0.3
2012 68965 59404 3951 316 6112 9459 0.5 0.7 65363.2 69180.7 3951.3 163 6612 9927.5 1.0 0.3
2013 64798 61484 4089 524 6156 9345 0.5 0.7 61668.3 744285 4089.1 285 6877 10067.2 0.9 0.3
2014 64121 65874 4503 728 7242 9662 0.5 0.7 61139.6  78244.0 4502.7 469 7962 10330.7 0.8 0.3
2015 64627 71527 4503 1058 6906 10133 0.6 0.7 61684.9 84483.2 4502.7 675 7563 10840.2 0.7 0.3
2016 66551 75951 4549 1463 6706 10619 0.6 0.8 63629.8 91193.9 4548.6 1135 7588 11526.1 0.7 0.4

Tab.3-64 Differences in numbers and percentages between submissions for passenger cars

Difference 2019 x 2018 submission Difference 2019 x 2018 submission

FC Emissions EE© Emissions

Gasoline
Gagous fuels
Biomass
Gasoline
Gagous fuels
Biomass

0
1991 -3024 6754 0 0 0 390 088 -0.23 -6.5 1283 0 0.0 0.0 10.7 90.1  -65.8
1992 -4393 4640 0 0 5 166 112 -0.29 -7.2 67.1 0 0.0 34.6 35 874  -65.1
1993  -4599 4918 0 0 14 168 1.00 -0.30 -7.9 61.4 0 0.0 54.6 3.6 85.2 -61.6
1994  -5439 7129 0 0 37 297 111 -0.35 -8.1 86.2 0 0.0 775 5.6 85.6 -57.6
1995 5728 4422 0 0 72 86 1.06 -0.37 -8.1 47.9 0 0.0 92.0 15 828 -53.3
1996  -6075 2370 0 0 109 -63 116 -0.46 -7.6 22.6 0 0.0 99.8 -1.0 848 -54.4
1997  -6484 2577 0 0 195 =77 097 -0.50 -8.2 22.9 0 0.0 1180 -12 715 -54.0
1998  -5680 6558 0 0 238 271 097 -0.50 -7.3 51.9 0 0.0 133.2 4.2 79.1 -51.8
1999  -5566 4017 0 0 335 101 096 -0.56 -6.8 243 0 0.0 150.9 1.4 77.7  -50.6
2000 -5216 4694 0 0 512 166  0.93 0.11 -6.6 25.1 0 0.0 168.0 2.4 84.5 24.2
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Difference 2019 x 2018 submission Difference 2019 x 2018 submission

FC Emissions FC Emissions

Gasoline
Gazous fuels
Biomass
Gasoline
Gazous fuels
Biomass

—
[

0
2002  -4668 5729 0 -10 605 330 092 -0.14 5.7 23.1 0 -100.0 190.3 4.3 93.1 -27.6
2003  -4718 8530 0 -34 658 562 093 -0.17 -5.3 27.7 0 -100.0 215.9 6.5 942 -29.1
2004  -4589 9897 0 -32 358 685 091 -0.18 5.1 28.3 0 -100.0 228.6 7.6 99.8 -31.0
2005 -4308 10581 O -28 31 765 0.90 -0.21 -4.9 24.9 0 -79.4 234.4 81 1094 -335
2006  -4169 11144 O -23 201 649 082 -0.22 -4.8 234 0 -53.3 147.8 6.6 1058 -33.9
2007  -4721 12281 O -32 389 706 077  -0.28 -5.2 23.3 0 -41.6 262.7 6.8 99.4  -40.6
2008  -4963 8559 0 -32 94 387 072 -0.30 -5.7 155 0 -29.0 3.6 3.7 99.7 428
2009  -4909 8338 0 -70 180 314 074 -0.36 -5.8 15.0 0 -48.4 3.9 31 1105 -514
2010  -4405 8185 0 -103 280 313 063 -0.34 -5.7 14.9 0 -54.4 5.4 32 1062 -51.4
2011  -4136 8270 0 -128 441 326 057 -0.34 -5.6 145 0 -54.8 6.8 34 1022 -514
2012 -3602 9776 0 -154 501 469 046 -0.34 -5.2 16.5 0 -48.5 8.2 5.0 86.5 -50.9
2013 -3130 12945 O -239 721 722 035 -0.32 -4.8 211 0 -45.6 117 7.7 67.7  -49.6
2014  -2981 12370 O -259 720 669 0.26 -0.34 -4.6 18.8 0 -35.6 9.9 6.9 48.2  -50.4
2015  -2942 12956 O -383 656 707 0.16 -0.38 -4.6 18.1 0 -36.2 9.5 7.0 27.8 -525
2016  -2922 15243 O -327 882 907 0.11  -0.40 -4.4 20.1 0 -22.4 13.2 8.5 179 -53.4

Subsectors of LDVs and PCs were reported together theti?019 submission. The new methodology
made it possible to obtain AD for these two subsectors separately and the emissions are reported
properly divided into these twsubsectors. Therefore, there is no reason for a comparison table for LDVs
in numbers and percentages. This is obvious fii@h.3-65.

Tab.3-65 Changes in FC and emissions for LDVs

2018 submission 2019 submission
FC Emissions FC Emissions

Gasoline  Diesel Biomass CQ CH N,O Gasoline  Diesel Biomass CQ CH

TJ TJ TJ kt kt kt TJ TJ TJ kt kt
1990 O 0 0 0 0 0 1171.21 12109.68  0.00 980.73 0.08 0.00
1991 O 0 0 0 0 0 1194.27 10862.60  0.00 890.32 0.08 0.00
1992 0 0 0 0 0 0 2094.93 10519.30  16.00 929.19 0.10 0.00
1993 0 0 0 0 0 0 2448.91 11063.09  34.58 994.81 0.10 0.01
1994 0 0 0 0 0 0 3059.51 12421.20 68.57 1139.10 0.11 0.01
1995 O 0 0 0 0 0 3357.82 10914.29  120.26 1049.34 0.11 0.02
1996 O 0 0 0 0 0 3638.85 11000.61  186.20 1075.69 0.11 0.02
1997 O 0 0 0 0 0 3416.67 11643.03  303.64 1106.83 0.09 0.03
1998 0 0 0 0 0 0 3416.96 15799.31  342.80 141415 0.10 0.03
1999 O 0 0 0 0 0 3561.66 16148.14  438.22 1446.78 0.10 0.04
2000 O 0 0 0 0 0 3387.80 16584.44  577.92 1466.27 0.09 0.04
2001 O 0 0 0 0 0 3120.92 17117.36  399.20 1509.61 0.08 0.04
2002 O 0 0 0 0 0 2976.74 16588.65  500.86 1458.92 0.08 0.04
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2018 submission 2019 submission

FC Emissions FC Emissions

Gasoline Diesel Biomass CQ CH N,O Gasoline Diesel Biomass (efe} CH
TJ TJ TJ kt kt kt TJ TJ TJ kt kt

2003 O 0 0 0 0 0 3036.38 18329.58  448.41 1594.17

2004 O 0 0 0 0 0 3079.66 19579.43  224.69 1693.12 0.08 0.06
2005 O 0 0 0 0 0 3100.63 22587.45  18.57 1922.45 0.08 0.07
2006 O 0 0 0 0 0 3041.66 22590.33  112.04 1878.04 0.07 0.08
2007 O 0 0 0 0 0 3433.48 23546.96  194.75 1977.67 0.07 0.08
2008 O 0 0 0 0 0 3684.39 25333.13  583.13 212153 0.07 0.10
2009 O 0 0 0 0 0 3629.66 23983.00 1027.32 2012.26  0.07 0.09
2010 O 0 0 0 0 0 3310.34 2211490  1232.52 1850.28 0.06  0.09
2011 O 0 0 0 0 0 3047.02 20719.19  1560.28 1731.09 0.06 0.08
2012 O 0 0 0 0 0 2569.05 19317.94  1316.37 1595.74 0.05 0.08
2013 O 0 0 0 0 0 2142.56 18389.26  1249.91 149754 0.04 0.08
2014 O 0 0 0 0 0 2042.43 18087.68  1325.39 1467.10 0.03 0.08
2015 O 0 0 0 0 0 1917.24 19311.54  1234.11 1549.30 0.03 0.08
2016 O 0 0 0 0 0 1831.31 20893.33  1354.25 1659.56 0.03 0.08

Tab.3-66 Changes in FC and emissions for HDVs and buses

2018 submission 2019 submission

TI
O
=
O

Emissions Emissions

Gasoline
Gaseous fuels
Biomass
Gasoline
Gaseous fuels
Biomass

—
(&
—
(&

0
1991 0 24689 0 0 1829 0.35 0.07 100 57861 0 0 4293 0.52 0.18
1992 0 31782 0 98 2355 0.45 0.09 123 50886 0 7 3777 0.46 0.16
1993 0 35684 0 196 2644 0.49 0.11 123 47035 0 147 3491 0.43 0.15
1994 0 36874 54 359 2735 0.49 0.12 127 45902 54 253 3409 0.44 0.14
1995 0 39731 88 588 2949 0.51 0.13 120 35872 88 395 2669 0.36 0.11
1996 0 42556 90 816 3158 0.52 0.14 124 30802 90 521 2293 0.32 0.09
1997 0 43048 95 1241 3195 0.50 0.15 106 28443 95 742 2116 0.29 0.08
1998 0 45206 97 1339 3355 0.50 0.17 99 34931 97 758 2595 0.35 0.10
1999 0 53030 97 1665 3935 0.56 0.20 89 32861 97 892 2434 0.33 0.08
2000 0 55587 97 2285 4124 0.56 0.22 82 34304 97 1195 2540 0.35 0.08
2001 0 60848 95 1698 4514 0.60 0.25 71 38870 97 907 2928 0.38 0.08
2002 0 64637 233 2383 4802 0.61 0.27 66 42312 243 1278 3193 0.44 0.08
2003 0 75057 209 2285 5573 0.66 0.32 65 48185 243 1179 3634 0.48 0.08
2004 0 81099 113 1175 6016 0.65 0.36 58 51603 146 592 3890 0.47 0.08
2005 0 92489 111 98 6860 0.68 0.42 60 59291 138 49 4472 0.50 0.08
2006 0 96503 103 620 7157 0.64 0.43 42 62729 126 306 4624 0.43 0.09
2007 0 99484 119 1110 7378 0.61 0.45 39 63616 151 526 4693 0.38 0.09
2008 0 97480 135 2008 7231 0.56 0.45 32 63560 167 1310 4677 0.33 0.10
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2018 submission 2019 submission

FC

=
(@]

Emissions Emissions

Gasoline
Gaseous fuels
Biomass
Gasoline
Gaseous fuels
Biomass

—
(&
—
(&
—
[
—
[
—
[

0
2010 0 86980 154 4440 6454 0.42 0.42 26 56674 257 2894 4160 0.26 0.11
2011 0 85682 159 6024 6358 0.38 0.41 25 56702 287 3987 4168 0.24 0.12
2012 0 84763 173 5395 6290 0.36 0.41 22 55673 326 3544 4098 0.20 0.13
2013 0 84845 213 5428 6299 0.35 0.41 21 53516 451 3424 3946 0.18 0.14
2014 0 87604 305 5998 6508 0.37 0.43 20 57158 564 3914 4216 0.17 0.15
2015 0 91613 470 5485 6814 0.39 0.45 21 59348 853 3554 4397 0.16 0.17
2016 0 94159 618 5857 7011 0.41 0.46 20 58113 945 3614 4310 0.14 0.17

Tab.3-67 Differences in numbers and percentages between submissions for HDVs and buses

Difference 2019 x 2018 submission Difference 2019 x 2018 submission
FC Emissions FC Emissions
0 0
g 5 2 &
o é @ o @ @
O] (O]
TJ
1991 100 33172 0 0 2464 0.17 0.11 N/A 134.4 0.0 0.0 134.7 48.4 159.5
1992 123 19104 0 -21 1422 0.01 0.07 N/A 60.1 0.0 -21.0 60.4 25 79.1
1993 123 11351 0 -49 847 -0.05 0.04 N/A 31.8 0.0 -24.9 32.0 -11.3 38.1
1994 127 9029 0 -106 674 -0.05 0.03 N/A 245 0.0 -29.4 246 -10.2 253
1995 120 -3860 0 -192 -280 -0.15 -0.02 N/A -9.7 0.0 -32.7 -9.5 -29.4 -14.5
1996 124 -11753 0 -295 -865 -0.20 -0.05 N/A -27.6 0.0 -36.1 -27.4 -39.3 -35.9
1997 106 -14605 0 -499 -1079 -0.21 -0.07 N/A -33.9 0.0 -40.2 -33.8 -41.5 -45.0
1998 99 -10275 0 -581 -760 -0.15 -0.07 N/A -22.7 0.0 -43.4 -22.6 -30.2 -42.5
1999 89 -20169 0 =773 -1501 -0.23 -0.12 N/A -38.0 0.0 -46.4 -38.1 -40.5 -58.1
2000 82 -21282 0 -1090 -1585 -0.21 -0.14 N/A -38.3 0.0 -47.7 -38.4 -37.5 -62.2
2001 71 -21979 2 =791 -1586 -0.23 -0.17 N/A -36.1 2.3 -46.6 -35.1 -37.3 -67.3
2002 66 -22325 10 -1106 -1610 -0.17 -0.19 N/A -34.5 4.3 -46.4 -33.5 -28.1 -70.9
2003 65 -26871 34 -1107 -1939 -0.18 -0.24 N/A -35.8 16.2 -48.4 -34.8 -26.9 -74.9
2004 58 -29496 32 -583 -2126 -0.18 -0.28 N/A -36.4 28.6 -49.6 -35.3 -27.9 -78.5
2005 60 -33198 28 -49 -2388 -0.17 -0.34 N/A -35.9 25.1 -50.2 -34.8 -25.7 -80.4
2006 42 -33775 23 -314 -2533 -0.21 -0.34 N/A -35.0 221 -50.7 -35.4 -32.6 -79.2
2007 39 -35867 32 -584 -2685 -0.24 -0.36 N/A -36.1 26.7 -52.6 -36.4 -38.8 -79.5
2008 32 -33920 32 -698 -2554 -0.22 -0.36 N/A -34.8 234 -34.8 -35.3 -39.9 -78.8
2009 29 -32337 70 -1244 -2443 -0.19 -0.33 N/A -35.0 47.6 -34.9 -35.6 -38.6 -76.2
2010 26 -30306 103 -1546 -2294 -0.15 -0.30 N/A -34.8 66.8 -34.8 -35.5 -36.8 -73.4
2011 25 -28980 128 -2037 -2190 -0.15 -0.29 N/A -33.8 80.4 -33.8 -34.4 -38.1 -70.0
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Difference 2019 x 2018 submission Difference 2019 x 2018 submission
FC Emissions FC Emissions
0 i%)
2 2 8 2 2 2
3 [%} = [}
g 5 5
] 9 @ o @ =
(O] (O]
TJ TJ
2013 21 -31329 239 -2003 -2353 -0.18 -0.28 N/A -36.9 112.1 -36.9 -37.4 -50.4 -67.4
2014 20 -30446 259 -2084 -2292 -0.20 -0.28 N/A -34.8 84.8 -34.7 -35.2 -54.3 -64.4
2015 21 -32266 383 -1931 -2417 -0.23 -0.28 N/A -35.2 81.5 -35.2 -35.5 -58.7 -63.0
2016 20 -36046 327 -2244 -2700 -0.26 -0.29 N/A -38.3 53.0 -38.3 -38.5 -64.6 -63.5

Tab.3-68 Changes in FC and emissions for motorcycles

2018 submission 2019 submission

Emissions Emissions

E E

O] 3] O s3]

TJ TJ TJ TJ
1990 264.92 0.00 18.36 0.03 0.0004 2155.03 0.00 153.28 0.32 0.0032
1991 247.83 0.00 17.17 0.02 0.0003 1961.77 0.00 139.50 0.29 0.0029
1992 323.34 0.00 22.41 0.03 0.0004 2481.42 0.00 176.70 0.37 0.0037
1993 309.82 0.00 21.47 0.03 0.0004 2318.89 0.00 165.13 0.35 0.0035
1994 360.12 0.00 24.96 0.03 0.0005 2592.05 0.00 184.82 0.39 0.0039
1995 377.73 0.00 26.18 0.04 0.0005 2607.17 0.00 186.02 0.39 0.0039
1996 428.46 0.00 29.69 0.04 0.0006 2716.35 0.00 194.08 0.40 0.0040
1997 431.38 0.00 29.89 0.04 0.0006 2715.99 0.00 193.99 0.40 0.0040
1998 426.25 0.00 29.54 0.04 0.0006 2558.56 0.00 182.65 0.38 0.0038
1999 460.25 0.00 31.90 0.04 0.0006 2339.99 0.00 167.08 0.34 0.0034
2000 451.22 0.00 31.27 0.04 0.0006 2157.52 0.00 153.91 0.31 0.0032
2001 473.89 0.00 32.84 0.04 0.0006 2165.32 0.00 154.66 0.31 0.0032
2002 494.80 0.00 34.29 0.05 0.0007 2072.45 0.00 147.86 0.30 0.0030
2003 559.67 0.00 38.79 0.05 0.0008 2121.13 0.00 151.19 0.30 0.0031
2004 576.42 0.00 39.95 0.05 0.0008 1969.08 0.00 140.44 0.27 0.0028
2005 577.04 0.00 39.99 0.05 0.0008 1663.07 0.00 118.32 0.22 0.0024
2006 584.73 0.36 40.52 0.05 0.0008 1624.78 1.00 114.01 0.21 0.0023
2007 625.44 0.00 43.34 0.06 0.0008 1793.39 0.00 125.99 0.22 0.0026
2008 618.55 10.28 42.87 0.06 0.0008 1845.05 30.67 129.60 0.21 0.0027
2009 618.85 17.78 42.89 0.06 0.0008 1865.83 53.62 130.04 0.21 0.0027
2010 576.18 18.04 39.93 0.05 0.0008 1645.87 51.52 114.42 0.19 0.0024
2011 567.66 19.31 39.34 0.05 0.0008 1637.18 55.69 113.39 0.19 0.0024
2012 544.65 18.41 37.74 0.05 0.0007 1560.74 52.74 107.97 0.17 0.0023
2013 522.09 17.91 36.18 0.05 0.0007 1493.86 51.25 103.35 0.16 0.0022
2014 528.88 22.53 36.65 0.05 0.0007 1468.40 62.55 101.10 0.14 0.0022
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2018 submission 2019 submission

Emissions Emissions

Gasoline
Biomass
Gasoline
Biomass

—
(&
—
(&
—
(&
—
(&

2015 546.73 22.20 37.89 0.05 0.0007 1567.01 63.62
2016 576.30 17.15 39.94 0.05 0.0008 1706.71 51.44 118.50 0.14 0.0025

Tab.3-69 Differences in numbers and percentages between submissions for motorcycles

Difference 2019 x 2018 submission Difference 2019 x 2018 submission

FC Emissions FC Emissions

Q 8 Q %
s g s -
@ S @ S
O o U] m

1990 1890.12 0.00 134.92 0.30 0.00 713.47 0.00 734.91 1184.84 797.56
1991 1713.93 0.00 122.33 0.27 0.00 691.56 0.00 712.26 1148.04 771.86
1992 2158.08 0.00 154.29 0.34 0.00 667.43 0.00 688.56 1110.71 745.78
1993 2009.07 0.00 143.66 0.32 0.00 648.46 0.00 669.09 1079.07 723.68
1994 2231.93 0.00 159.87 0.35 0.00 619.78 0.00 640.59 1031.85 690.70
1995 2229.44 0.00 159.85 0.35 0.00 590.22 0.00 610.64 984.61 657.70
1996 2287.89 0.00 164.38 0.36 0.00 533.98 0.00 553.62 894.76 594.93
1997 2284.60 0.00 164.09 0.36 0.00 529.60 0.00 548.90 884.59 587.81
1998 2132.31 0.00 153.11 0.34 0.00 500.25 0.00 518.33 837.43 554.85
1999 1879.74 0.00 135.19 0.30 0.00 408.42 0.00 423.85 688.81 451.43
2000 1706.30 0.00 122.65 0.27 0.00 378.16 0.00 392.22 634.41 413.48
2001 1691.43 0.00 121.82 0.27 0.00 356.92 0.00 370.93 599.08 390.85
2002 1577.65 0.00 113.57 0.25 0.00 318.85 0.00 331.21 531.05 346.57
2003 1561.46 0.00 11241 0.24 0.00 279.00 0.00 289.82 462.23 301.78
2004 1392.65 0.00 100.49 0.22 0.00 241.60 0.00 251.57 399.50 260.76
2005 1086.03 0.00 78.33 0.17 0.00 188.21 0.00 195.87 311.47 202.58
2006 1040.05 0.64 73.49 0.16 0.00 177.87 177.87 181.35 285.31 194.10
2007 1167.95 0.00 82.64 0.17 0.00 186.74 0.00 190.67 283.24 203.68
2008 1226.51 20.39 86.73 0.16 0.00 198.29 198.29 202.33 268.50 216.57
2009 1246.98 35.83 87.15 0.15 0.00 201.50 201.50 203.21 262.29 223.61
2010 1069.69 33.48 74.49 0.13 0.00 185.65 185.65 186.55 249.74 209.32
2011 1069.52 36.38 74.05 0.13 0.00 188.41 188.41 188.23 253.81 213.90
2012 1016.09 34.34 70.23 0.12 0.00 186.56 186.56 186.07 246.30 211.71
2013 971.77 33.34 67.17 0.11 0.00 186.13 186.13 185.65 221.24 210.82
2014 939.52 40.02 64.45 0.09 0.00 177.64 177.64 175.84 185.68 201.15
2015 1020.28 41.42 69.91 0.09 0.00 186.61 186.61 184.51 171.95 209.50
2016 1130.41 34.29 78.56 0.09 0.00 196.15 199.88 196.72 160.47 214.39
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3.2.17.8.4 Railways (CRF1.A.3.c)

Recalculation foemissions from diesel oNas carried out for 1999 1997 on the basis of the data newly
obtained fromCzSOQwhich led to recalculation of AD based on better knowledge and information newly
acquired for these years. The chasg®e given in the table below

Tab.3-70 Differences in diesel oil consumption

1990 8824.00 653.86 0.04 0.25 10366.34 768.15 0.04 0.30 1542.34 17.48 11429 0.01 0.04 17.48
1991 7856.00 582.13 0.03 0.22 8452.13 626.30 0.04 0.24 596.13 7.59 44.17 0.00 0.02 7.59

1992 6670.00 494.25 0.03 0.19 7903.14 585.62 0.03 0.23 1233.14 18.49 09138 0.01 0.04 18.49
1993 5604.00 415.26 0.02 0.16 6417.80 475,56 0.03 0.18 813.80 1452 60.30 0.00 0.02 14.52
1994 4517.00 334.71 0.02 0.13 6207.48 459.97 0.03 0.18 1690.48 37.42 125.26 0.01 0.05 37.42
1995 4506.00 333.89 0.02 0.13 6715.95 497.65 0.03 0.19 2209.95 49.04 163.76 0.01 0.06 49.04
1996 4443.00 329.23 0.02 0.13 5528.64 409.67 0.02 0.16 1085.64 24.43 80.45 0.00 0.03 24.43
1997 3820.00 283.06 0.02 0.11 5148.79 381.53 0.02 0.15 1328.79 34.79 9846 0.01 0.04 34.79

Emissions frontombustion of coat NB y Sgf & OF f Odzf  6SR F2NJ G6KA& &SI |
on Czech railways for historical trips since 2005. As can be seen in the table below, these emissions are
negligible compard to emissions from diesel oil

Tab.3-71Recalculated emissions from coal used in the Czech railways

2005 13.68 131 0.00003 0.00002
2006 15.50 1.49 0.00003 0.00002
2007 13.00 1.25 0.00003 0.00002
2008 13.50 1.30 0.00003 0.00002
2009 13.86 1.33 0.00003 0.00002
2010 15.45 1.49 0.00003 0.00002
2011 15.08 1.45 0.00003 0.00002
2012 15.18 1.46 0.00003 0.00002
2013 15.55 1.49 0.00003 0.00002
2014 43.43 4.17 0.00009 0.00007
2015 42.52 4.09 0.00009 0.00006
2016 41.08 3.95 0.00008 0.00006
2017 41.07 3.95 0.00008 0.00006

3.2.17.8.5 Navigation (CRF 1.A.3.d)

Recalculation foemissions from diesel oWas carried out for 199@ 1997, on the basis of the data
newly obtained fromCzSQwhichled to recalculation of AD based on better knowledge and information
newly acquired for these years. The chas@re given in the table below
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Tab.3-72 Differences in diesel oil consumption

2018submission 2019 submission Difference 2019 x 2018

CcQ CH CcQ CH Emissions

kt kt kt kt CQlkil CHkI  NOK{

764.00 0.0053 0.0015 72225 -0.0001

1991  758.00 56.17 0.0053 0.0015 722.04 53.50 0.0051 0.0014 -35.96 -4.74  -2.66 -0.0003  -0.0001 -4.74

1992  740.00 54.83 0.0052 0.0015 72233 53,52 0.0051 0.0014 -17.67 -2.39  -131 -0.0001  0.0000 -2.39

1993  733.00 54.32 0.0051 0.0015 680.03 50.39 0.0048 0.0014 -52.97 -7.23  -3.92 -0.0004 -0.0001 -7.23

1994 72200 53.50 0.0051 0.0014 680.27 50.41 0.0048 0.0014  -41.73 -5.78  -3.09 -0.0003  -0.0001 -5.78

1995  745.00 55.20 0.0052 0.0015 680.10 50.40 0.0048 0.0014 -64.90 -8.71  -481 -0.0005 -0.0001 -8.71

1996  620.00 4594 0.0043 0.0012 680.45 50.42 0.0048 0.0014 60.45 9.75 4.48 0.0004 0.0001 9.75

1997  520.00 3853 0.0036 0.0010 595.73 44.14 0.0042 0.0012 75.73 1456 5.61 0.0005 0.0002 14.56

3.2.17.8.6 International aviation (CRF 1.D.1.a)

Some minor changes were made to the values for jet kerosene consumpiiii@inationalaviationfor
2002¢ 2016. These changese based on recalculations yzSMetween subsectors 1.A.3.a and other
subsectors for jet kerosene, especially 1.A.5;\obile (aviation component). The changes are given in
the table below

Tab.3-73 Differences in jet kerosene consumption

2018 submission 2019 submission Difference 2019 x 2018
Emissions
CQlkt] CHIk{ N;O[kt]

2002 75563 540.3 0.004 0.015 7556.7 540.3 0.004 0.015 0.4 0.005 0.03 0.0000002  0.0000008 0.005
2003 10162.8 726.6 0.005 0.021 10163.2 726.7 0.005 0.021 0.4 0.004 0.03 0.0000002 0.0000008 0.004
2004 13061.8 933.9 0.007 0.027 13061.6 933.9 0.007 0.027 -0.2 -0.002 -0.01 -0.0000001 -0.0000004 -0.002
2005 13573.4 970.5 0.007 0.028 13573.0 970.5 0.007 0.028 -0.4 -0.003 -0.03 -0.0000002 -0.0000008 -0.003
2006 14069.9 1006.0 0.007 0.028 14069.8 1006.0 0.007 0.028 -0.1 -0.001 -0.01 0 -0.0000002 -0.001
2007 14762.9 1055.5 0.007 0.03 14762.7 1055.5 0.007 0.03 -0.2 -0.001 -0.01 -0.0000001 -0.0000004 -0.001
2008 15644.1 1118.6 0.008 0.032 15643.6 1118.5 0.008 0.032 -0.5 -0.003 -0.04 -0.0000002 -0.000001 -0.003
2009 14287.4 1021.6 0.007 0.029 14287.5 1021.6 0.007 0.029 0.1 0.001 0.01 0 0.0000002 0.001
2010 13387.1 957.2 0.007 0.027 13387.1 957.2 0.007 0.027 0.0 0 0 0 0 0

2011 13271.6 948.9 0.007 0.027 13271.1 948.9 0.007 0.027 -0.5 -0.004 -0.04 -0.0000002 -0.000001 -0.004
2012 12366.7 884.2 0.006 0.025 12366.8 884.2 0.006 0.025 0.1 0.001 0.01 0 0.0000002 0.001
2013 11929.2 852.9 0.006 0.024 11930.8 853.1 0.006 0.024 1.6 0.013 0.11 0.0000008 0.0000032 0.013
2014 12328.0 881.5 0.006 0.025 12248.3 875.8 0.006 0.025 -79.7 -0.647 5.7 -0.0000399 -0.0001612 -0.647
2015 12412.6 887.5 0.006 0.025 12412.2 887.5 0.006 0.025 -0.4 -0.003 -0.03 -0.0000002 -0.0000008 -0.003
2016 13368.3 955.8 0.007 0.027 13249.9 947.4 0.007 0.027 -118.4 -0.886 -8.47 -0.0000592 -0.0002395 -0.886

3.2.17.9 Source-specific planned improvements, including tracking of those identified in the
review process

During recent years extensive improvements have been made in road transport, with some
improvements in the railway subsectors. Improvements are now plannethéprocess of calculation
of emissions from domestic and international aviation (enhanced methodology of obtaining more precise
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AD and calculation methodY'he @lculation should also be improved in similar way in thdways
subsector This should able completed by 2024.

3.2.18 Other Sectors z Commercial/lnstitutional (1.A.4.a)

3.2.18.1 Category description (CRF 1.A.4.a)

The structure of fuels, their consumption, the employed emission factors and emissions of the individual
greenhouse gases astown in thefollowing outline.

1.A4.a, 2017

Structure of Fuels Activity CQ CH N,O

data EF OxF  Emission EF Emission EF Emission

[TJ] [t CQITI] [kt] [kg CH/TJ] [kt] [kg N,O/TJ] [kt]
LPG 275.67  65.86*) 1 18.15 5 0.00138 0.1 0.00003
Other kerosene 85.60 71.90 1 6.15 10 0.00086 0.6 0.00005
Heating and Other Gasoil 85.20 74.10 1 6.31 10 0.00085 0.6 0.00005
Fuel Oil- Low Sulphur 276.50 77.40 1 21.40 10 0.00277 0.6 0.00017
Fuel Oil- High Sulphur 79.00 77.40 1 6.11 10 0.00079 0.6 0.00005
Other Bituminous Coal 29.20 94.09%) 0.9707%) 2.67 10 0.00029 15 0.00004
Brown Coal + Lignite 839.24  98.68*) 0.9846%*) 81.53 10 0.00839 15 0.00126
Coke 76.92 107.00 1 8.23 10 0.00077 15 0.00012
Brown Coal Briquets 400.16 97.50 0.9846%*) 38.41 10 0.00400 15 0.00060
Natural Gas 50 065.53  55.46%) 1 2 776.70 5 0.25033 0.1 0.00501
Wood/Wood Waste 471.40 112.00 1 52.80 300 0.14142 4 0.00189
Gaseous Biomass 871.85 54.60 1 47.60 5 0.00436 0.1 0.00009
Total year 2017 53 556.27 2 965.68 0.27042 0.00737
Total year 2016 52373.03 2892.14 0.26375 0.00728
Index 2017/2016 1.02 1.03 1.03 1.01
Total year 1990 119 864.09 9 907.15 1.00085 0.10113
Index 2017/1990 0.45 0.30 0.27 0.07

g Country specific data

The origin of the data, the employeemission factors and the method of calculating the levels of
emissions for the individual gases are shown in detail in the following outline.

2017
Structure of Fuels Source of Emission factors Method used
Activity data (ofe} CH N,O (ofe} 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 Gasoll CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
Waste- fossilfraction CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

Category 1.A.4 includes emissions which are not included in catedoAes and 1.A.2. They can be
generally defined as heat production pesses for internatonsumption.

The main driving force for G@missions in category 1.A.4 is energy consumption for space heating. The
fluctuations in consumption then can be ascribed to differences in cold winter periods. The trend of
decreasing CQOemissions is a result of higher standards for new buildings and of successful
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implementation of energefficiencyoriented modernzations of existing buildings. The trend has also
been supported by shifting to fuels with lower £gnissions (emission famts). The importance of Solid
Fuels at the beginning of the period decreases constantly over time. On the other hand, the consumption
of Natural Gas increased during the period, as did Biomass consumption. Liquid Fualmijriay role in

this category.

CQ emissions produced in category 1.A.4.a in 2017 represent 23% of all of 1.A.4, which is 3% of CO
emissions from the Energy sector 1.A.

The 1.A.4.a subcategory includes thk combustion sources that utilize heat combustion for heating
production hallsand operational buildings in institutions, commercial facilities, services and trade.

The CzSO Questionnaire (CzSO, 2018) reports the consumption of the individual kinds of Qibkr in
sectors under the item:

T Commercial and Public Services
f  Unspecified (Other) | 12000

. 10000
The latter are included under 1.A.4.

Commercial/lnstitutional on the basis o
an agreement with CzSO. This includes t
fuels of the economic part according t
NACE Rev. 2 Commercial/lnstitutione
NACE Divisions 35 excluding 1.A.l.a ¢

2000
1.A.3.e, 36 39, 45¢ 99 excluding 1.A.3.e ” k

and 1.A.5.a.
A I R L S i

mLiquid fuels Solidfuels Biomass Gaseousfuels

3000

6000

4000

CO, emissions [kt]

Fig.3-33 shows that, at the beginning ol
the period in subsector 1.A4.a, th
consumption of fossil fuels predominatec':ig-3'33 Development of C@emissions in source category 1.A.4.a

which was coupled with liquid fuels anu

gradually replaced primarily by natural gas. The share of biofuels in this sub&seataror. The overall
decrease in fuel consumption is about 50%, which resulted in a decrease é&mi&Sions by about 65%.

The higher decrease in emissions than the fuel consumption is determined by the changes in the
structure of fuels in favor of natal 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 dhe activity data. This aspect is also included in the
Improvement plan

3.2.18.2 Methodological issues (CRF 1.A.4.a)

During processing data for subsector 1.A.4.a, the employed fuels also included fuels that are ttsted in
"Transport sector" section in the questionnaires of CzSO. The amounts of these fossldigglen in
Tab.3-74in TJ.

Tab.3-74 Quantities of fuels used in the sector transport in stationary sources

TJlyear 12.7 35.2 33.7 35.9 12.4 125 12.2 12.3

TJlyear 125 37.3 37.3 12.7 35.2 33.7 36.5 38.1
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According to the communication of CzSO, this fuel is used for heating the buildings of the Czech Railways
state-owned company and thus its combustion was classified in subsector 1.A.4.a. This corresponds to
the consumption of bituminous coal, lignite and cekeen coke of 22 kt per year. The amounts of these

fuels harevirtually no effect on the total balance of 1.A.4.a.

No other sectosspecific methodological aspects are addressed; the general aspects are desnoribed
chapter 3.2.4

3.2.18.3 Uncertainties and time -series consistency (CRF 1.A.4.a)
See chapter 3.2.5.

3.2.18.4 Category-specific QA/QC and verification (CRF 1.A.4.a)
See chapte3.2.6.

3.2.18.5 Category-specific recalculations (CRF 1.A.4.a)

Quite extensive recalculations were carried out in this submission based on uploads of activity data for
Solid fuels (2012016 and Liquid fuels (1990998)

Tab.3-75 Changes after recalculation in 1.A.4.a for Solid Fuels

Submission 2012016 TJ 1220.19 1080.44 1036.46
Submission 2012017 TJ 1209.20 1072.74 1381.69
Difference TJ -10.99 -7.70 345.23

% -0.91 -0.72 24.99
Submission 2012016 Kt 118.82 105.25 101.68
Submission 2012017 Kkt 117.86 104.58 133.59
Difference Kt -0.96 -0.67 31.91

% -0.81 -0.64 23.89
Submission 2012016 Kkt 0.01220 0.01080 0.01036
Submission 2012017 Kkt 0.01209 0.01073 0.01382
Difference Kt -0.00011 -0.00008 0.00345

% -0.91 -0.72 24.99
Submission 2012016 Kkt 0.00183 0.00162 0.00155
Submission 2012017 Kkt 0.00181 0.00161 0.00207
Difference Kt -0.00002 -0.00001 0.00052

% -0.91 -0.72 24.99

Tab.3-76 Changes after recalculation in 1.A.4.a for Liquid Fuels

Submission2018 TJ 27443.32 21578.45 11855.66 13176.14 7170.20 4063.87 5073.70 4052.39 4614.70
é(L)J:tL)?nission 2019 TJ 25871.72 20049.65 10530.10 12002.62 5673.90 1895.76 3824.54 3498.29 4106.96
?I_Dci)fi;ence TJ -1571.60 -1528.80 -1325.56 -1173.53 -1496.30 -2168.12 -1249.16 -554.10 -507.74

% -6.07 -7.63 -12.59 -9.78  -26.37 -11437 -32.66 -1584 -12.36
Submission 2018 kt 2116.19 1656.60 907.12 1011.68 547.05 304.59 379.50 303.49 346.02
é(l)thfniSSion 2019 kt 1999.74 1543.32 808.89 924.72 436.18 143.93 286.94 262.43 308.39
2017
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Difference kt -116.46  -113.28 -98.22 -86.96 -110.88 -160.66 -92.56 -41.06 -37.62
% -5.82 -7.34 -12.14 -940 -2542 -11162 -32.26 -15.65 -12.20

Submission 2018 kt 0.27443 0.21578 0.11856 0.13176 0.07170 0.04064 0.05074 0.04052 0.04615

2016

Submission 2019 kt 0.25872 0.20050 0.10530 0.12003 0.05674 0.01896 0.03825 0.03498 0.04107

2017

Difference kt -0.01572 -0.01529 -0.01326 -0.01174 -0.01496 -0.02168 -0.01249 -0.00554 -0.00508
% -6.07 -7.63 -12.59 -9.78 -26.37 -11437 -32.66 -1584 -12.36

Submission 2018 kt 0.01647 0.01295 0.00711 0.00791 0.00430 0.00244 0.00304 0.00243 0.00277

2016

Submission 2019 kt 0.01552 0.01203 0.00632 0.00720 0.00340 0.00114 0.00229 0.00210 0.00246

2017

Difference kt -0.00094 -0.00092 -0.00080 -0.00070 -0.00090 -0.00130 -0.00075 -0.00033 -0.00030
% -6.07 -7.63 -12.59 -9.78  -26.37 -11437 -32.66 -1584 -12.36

3.2.18.6 Category-specific planned improvements (CRF 1.A.4.a)

Currently no improvements are planned in thegtegory.

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 consumptiotine employed emission factors and emissions of the individual

greenhouse gases are shown in the following outline

1.A4.b, 2017

Structure of Fuels Activity CQ CH

data EF OxF Emission EF Emission

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt]
LPG 1975.66 65.86%) 1 130.11 5 0.00988
Other Bituminous Coal 9322.40 93.98*) 0.9707%) 850.44 300 2.79672
Brown Coal + Lignite 28 760.17 96.28*) 0.9846%) 2726.39 300 8.62805
Coke 887.38  107.00 1 9495 300 0.26621
Brown Coal Briquets 3067.81 99.26*) 0.9846%) 29451 300 0.92034
Natural Gas 84 117.32 55.46%) 1 4665.26 5 0.42059
Wood/Wood Waste 75817.91 112.00 1 8491.61 300 22.74537
Charcoal 396.31  112.00 1 44.39 200 0.07926
Total year 2017 204 344.95 8 761.65 13.04179
Total year 2016 199 641.80 8457.54 12.18162
Index 2017/2016 1.02 1.03 1.07
Total year 1990 251 958.35 23 219.87 60.61958
Index 2017/1990 0.81 0.38 0.22

" Country specific data

The origin of the data, the employed emission factors and the method
emissions for thendividual gases are shown in detail in the following outline

N,O
EF
[kg N,O/TJ]
0.1
15
15
1.5
1.5
0.1
4
1

of calculating the level of

Emission
[kt]
0.00020
0.01398
0.04314
0.00133
0.00460
0.00841
0.30327

0.00040
0.07167

0.06733
1.06
0.41486
0.17

2017
Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N,O Cq CH N,O
LPG CzSO CSs D D Tier 2 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
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2017
Structure of Fuels Source for Emission factors Method used
Activity data CQq CH N,O Cq CH N,O

Coke CzSO D D D Tier 1 Tier 1 Tier 1

Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1

Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1

Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

Charcoal CzSO D D D Tier 1 Tier 1 Tier 1

CdzSt O2yadzYLIiAzy Ay K2dzAaSK2ftRa A& RSISNX¥YAYSR 2y
O2yadzYLIiA2y Ay K2dzZaSK2f Raéx Lzt AaKSR Ayytomddt |y

PHAR/EUROSTAT method

In the CzSO Questionnaire (CzSO, 2018), the consumption of the individual kinds of fuels in this sector is
reported in Oher Sector under the item

Residential

The fraction of C@emissions in subsector 1.A.4.b in &dissions in sector 1.A.4 equalled 68% in 2017.
It contributed 9% to C&emissionsn the whole Energy sector 1.A

25000

At the beginning of theperiod, a |
majority of households in the Czec
Republic used coal as a heating fu
(mainly brown coal + lignite). This hab
has changed over time and Natural Gi
began to be used more than Solid Fue
The same trend appears in the
institutional sphere. e number of

20000
15000

10000

CO, emissions [kt]

5000

households using biomass for heatin
(biomass boilers) in the Czech Repub
has increased in the last few years. Tt
trend is also apparent iRig.3-34.

0 =

o © ) Q © N ™ A
'®°P KGN . S '190% BT

Gaseousfuels Solidfuels Biomass WlLiquid fuels

__ Fig.3-34 Development of C@emissions in source category 1.A.4.b
The graph shows that, at the beginnins

of the period in subsector 1.A.4.b, the consumption of fossil fpedslominated, but these have been
gradually substituted primarily by natural gas and 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 can
be attributed to fluctuations in the average annual temperatures. A slight decrease can be observed in
fuel consumption throughout the Residential sectarhich was affected by the replacement of old
boilers by more modern ones with higher efficiency and, most importantly, insulation of buildings, which
is subsidized under the "Green Savingsitional programs. The increasing share of biomass has a
favorableeffect on reducing CQemissions, which are included in total greenhouse gas emissions. While
total fuel consumption has generally declined only slightly in this subsector (by about 20%), CO
emissions from the combustion of fossil fuels decreased by b0

3.2.19.2 Methodological issues (CRF 1.A.4.b)
No specific methodological approaches were employgeneral approaches are given in section 3.2.4.
3.2.19.3 Uncertainties and time -series consistency (CRF 1.A.4.b)

See chapter 3.2.5.
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3.2.19.4 Category-specific QA/QC and verification (CRF 1.A.4.b)
See chapter 3.2.6.
3.2.19.5 Category-specific recalculations (CRF 1.A.4.b)
We did not carry out any recalculations in this submission
3.2.19.6 Category-specific planned improvements (CRF 1.A.4.b)

Currently there no improvements are planned in tbégegory

3.2.20 Other Sectors z Agriculture/Forestry/Fishing (1.A.4.c)

The subsector is further divided into:
9 Stationary sourceg 1.A.4.c.i

9 Off-road Vehicles and Other Machineg\l.A.4.c.ii

The structure of the fuels throughout subsector 1.A.4.c, their comdion, the employed emission
factors and emissions of individual greenhouse gases amsrshothe following outline

1.A4.c, 2017

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 NoOITJ] [kt]
LPG 183.78  65.86%) 1 12.10 5 0.00092 0.1 0.00002
Gasoline 256.53 69.30 1 17.78 6.90 0.00177 0.6 0.00494
Diesel Oil 13 416.36 74.10 1 994.15 5.43 0.07290 0.6 0.06627
Fuel Oil- Low Sulphur 118.50 77.40 1 9.17 10 0.00119 0.6 0.00007
Other Bituminous Coal 26.49  94.09%*) 0.9707%) 2.42 300 0.00795 15 0.00004
Brown Coal + Lignite 230.01 98.67*) 0.9846%) 22.35 300 0.06900 15 0.00035
Coke 7.45 107.00 1 0.80 300 0.00223 15 0.00001
Natural Gas 2745.94  55.46%) 1 152.29 5 0.01373 0.1 0.00027
Wood/Wood Waste 395.25 112.00 1 44.27 300 0.11857 4 0.00158
Gaseous Biomass 5461.39 54.60 1 298.19 5 0.02731 0.1 0.00055
Total year 2017 22 841.70 1210.98 0.16968 0.07195
Total year 2016 23 150.19 1217.29 0.19318 0.07314
Index 2017/2016 0.99 0.99 0.88 0.98
Total year 1990 46 022.87 3671.66 5.40541 0.08166
Index 2017/1990 0.50 0.33 0.03 0.88

) Country specific data

The large emissions of ¢iH 1990 are mainly due to tHargeconsumption of other bituminous coal and
lignite, which haveéarge emission factors (300 kg @HJ) compared to other fuels, at the start of this
period. There was a significant decrease in the consumption of solid fossil fuels at the end of the period.

The origin of the data, the employed emission factors and the method of calculating the level of
emissions for each gas are detailed in the following outline

2017
Structure of Fuels Source for Emission factors Method used
Activity data Cq CH N,O Cq CH N,O

LPG CzSO CSs D D Tier 2 Tier 1 Tier 1
Gasoline CzSO D D D Tier 1 Tier 1 Tier 1
Diesel Ol CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
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Other Bituminous Coal CzSO CSs D D Tier 2 Tier 1 Tier 1
Brown Coak 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 both combustion by
stationary sources for heating buildingsd
emissions fromanimal breeding and plant
cultivation halls and other operati@h
facilities. These are areas in the agriculture
(crop and livestock production), forest and
fishing sectors. In rural areas emissions are
produced by very energiyntensive operations,
I I IR e LG S SR such as heating greenhouses, drying grain and

Gaseousfuels Solidfuels Biomass m Liquid fuels hOpS

CO, emissions [kt]

Fig.3-35Development of C@emissions in source category 1.A.4.c Unlike the previos submission, this section

also includes offoad means of transport and
machinery. In accordance with the IPCC 2006 Gl., data on fuel consumption and emission data are
divided into two subcategories, as mentioned above. In rural areas this correspondsy rmifuel
consumption for land cultivation and harvesting mechanism and mainly mining mechanisms in forestry.
Fishing is of minor importance in the Czech Republic and consists almost exclusively of fish farming

In the CzSO Questionnaire (CzSO, 2018)ctimsumption of the individual kinds of fuels in this sector is
reported in the capture Industry Sector under the item:

1 Agriculture/Forestry
9 Fishing

Fuels are distributed according to their naturenotor fuels are allocated to subcategory 1.A.4.c.ii and

T all other fuels-to subcategory 1.A.4.c.i. This
division is subsequently agreed annually with
the CzSO through mutual consultation.

2000

'g o Thisincludes the fuels of the economic part

B oo according to NACE Rev. 2

5 Agriculture/Forestry/Fisheries: NACE Divisions
g sw 01¢03.

o

i S B B el K o o The fraction of COemissions in subsector
& F S S S S S 1.A4.c in CQ emissions in sector 1.A.4

Gaseousfusls ~ WSolidfusls  *Biomass  MLiquid fuels equaled 9% in 2017. This contributed 1% to
CQ emissions in the whole Energy sector

&

Fig.3-36 Development of C@emissions in source categodyA.4.c.i
Development of fuel consumption and the
corresponding Cg&emissions throughout subcategory 1.A.4.c are depicteeigrB-36.

It is evident from the graphFig.3-36 that the greatest consumption in the entire subsector and in the
overall period is that of liquid fuel (as will be shown later, thainly consists of propellant fuel). At the
beginning of the period therevas a significant share of fossil fuels, but their consumption during the
entire period declind due to replacement of inefficient means of heating buildings and processing
plants. Bofuels were used increasingly towartte end of the period
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Fig. 337 showCQ emissions from only stationary sources

Amongst  stationary sources, the
consumption of fossil solid and liquid fuels
R R decreased decisively. Natural gas
consumption was virtually stable throughout
the period and, towards the end of the
1500 e e i i period, the use of biofuels increased,
i especially that of biogas, praded in biogas
‘ stations, @ individual agricultural farms

2000

CO, emissions [kt]

500

o | Mobile sources and other mechanisms are

$ P F PSS PP P largely responsible for the consumption of
diesel fuels, while automobile gasoline is of

I | minor importance and other fuels are

Fig.3-37 Development of C@emissions in source category 1.A.4.c  Virtually absent. Roughly in the first half of

the period, a noticeable decrease in fuel
consumption roughly in the first half of the period occurred, caused by the higher technical level of
engines and especially by a decline in demand for agricultural productghe allbsectors

Gasoline Diesel Oil

3.2.20.1 Methodological issues (CRF 1.A.4.c)

The basic requirement foprocessing fuel consumption from mobile sources is their diviaimong
subsectors 1.A.3 Transport, 1.A.4.c.ii-f@fd vehicles and other machinery and 1.A.5 Other. This
distribution is performed in coordination with CDV so that no fuel is includecetimi¢he balance, and
no fuel is omitted. Therefore, the following distribution is performed:

Motor fuels, which are consumed in subsector 1.A.4.c.ii are used only fooaudfvehicles and other
mechanisms.

Motor fuels, which are consumed in subsector.b.Are allocated to 1.A.3. This is the fuel consumption
by military (transport on and off road, kerosene jet fuel consumption for air transport), and consumption
in the areas of construction, extraction of fuels and minerals, industry (only aerial trapspat also
includes the consumption of motor fuels for mobile sources in the public sector (ambulance, fire brigade,
etc.), both on and off road, as well as the consumption of aviation fuels

3.2.20.2 Uncertainties and time -series consistency (CRF 1.A.4.c)

See chpter 3.2.5.
3.2.20.3 Category-specific QA/QC and verification (CRF 1.A.4.c)

QA/QC procedures in this subsector must be coordinated with CDV. Before each submission, KONEKO, as
the company responsible for processing all of sector 1.A, calculates the distributizotaf fuels among

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 are made as to whether the predetermined distribution of fuel was properly

employed and, if necessary, correci® are proposed to avoid double counting of fuels, or their
omission.

Other QA/QC and verificatiorsee section 3.2.6
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3.2.20.4 Category-specific recalculations (CRF 1.A.4.c)

Quite extensive recalculations were carried out in this submissionusecaf uploads of ivity data in
1.A.4.c.i Solid fuels (2022016) and 1.A.4.¢for Liquid fuels (1992997)

Tab.3-77 Changes after recalculation in 1.A.4.c.i for Solid Fuels

Fuel consumption 2011 2012 2013 2014 2015 2016
Submission 2012016  TJ 464.56 453.64 417.47 393.40 381.66 305.92
Submission 2012017  TJ 461.93 448.96 412.55 388.62 377.59 343.60
Difference TJ -2.63 -4.68 -4.91 -4.78 -4.07 37.67

% -0.57 -1.04 -1.19 -1.23 -1.08 10.96
CQ emission 2011 2012 2013 2014 2015 2016
Submission 2012016  kt 44.89 43.80 40.21 37.97 36.81 29.65
Submission 2012017  kt 44.66 43.39 39.78 37.55 36.45 33.23
Difference kt -0.23 -0.41 -0.43 -0.42 -0.35 3.58

% -0.51 -0.94 -1.08 -1.11 -0.97 10.76
CH emission 2011 2012 2013 2014 2015 2016
Submission 2012016  kt 0.13937 0.13609 0.12524 0.11802 0.11450 0.09178
Submission 2012017  kt 0.13858 0.13469 0.12377 0.11659 0.11328 0.10308
Difference kt -0.00079 -0.00140 -0.00147 -0.00143 -0.00122 0.01130

% -0.57 -1.04 -1.19 -1.23 -1.08 10.96
N,O emission 2011 2012 2013 2014 2015 2016
Submission 2012016  kt 0.00070 0.00068 0.00063 0.00059 0.00057 0.00046
Submission 2012017  kt 0.00069 0.00067 0.00062 0.00058 0.00057 0.00052
Difference kt 0.00000 -0.00001 -0.00001 -0.00001 -0.00001 0.00006

% -0.57 -1.04 -1.19 -1.23 -1.08 10.96

Tab.3-78 Changes after recalculation in 1.A.4.c.ii for Liquid FugeBiesel Oil

Fuel consumption 1990 1991 1992 1993 1994 1995 1996 1997
Submission 2012016 TJ 21568.00 18411.00 17043.00 16438.00 16510.00 15500.00 14890.00 15545.00
Submission 2012017 TJ 19967.95 19834.89 19545.40 18998.39 18452.38 18362.59 18414.62 17020.80
Difference TJ -1600.05 1423.89 2502.40 2560.39 1942.38 2862.59 3524.62 1475.80
% -8.01 7.18 12.80 13.48 10.53 15.59 19.14 8.67
CQ emission 1990 1991 1992 1993 1994 1995 1996 1997
Submission 2012016 kt 1598.19 1364.26 1262.89 1218.06 1223.39 114855 1103.35 1151.88
Submission 2012017 kt 1479.63 1469.77 1448.31 1407.78 1367.32 1360.67 1364.52 1261.24
Difference kt -118.56 105.51 185.43  189.73  143.93 21212 261.17 109.36
% -8.01 7.18 12.80 13.48 10.53 15.59 19.14 8.67
CH emission 1990 1991 1992 1993 1994 1995 1996 1997
Submission 2012016 kt 0.11229 0.09211 0.08527 0.08369 0.08255 0.07752 0.07445 0.07773
Submission 2012017 kt 0.10396 0.09923 0.09779 0.09672 0.09226 0.09183 0.09207 0.08510
Difference kt -0.00833 0.00712 0.01252 0.01303 0.00971 0.01432 0.01762 0.00738
% -8.01 7.18 12.80 13.48 10.53 15.59 19.14 8.67
N,O emission 1990 1991 1992 1993 1994 1995 1996 1997
Submission 2012016 kt 0.05277 0.04502 0.04215 0.04193 0.04395 0.04215 0.04208 0.04581
Submission 2012017 kt 0.04885 0.04850 0.04833 0.04846 0.04912 0.04994 0.05204 0.05016
Difference kt -0.00391 0.00348 0.00619 0.00653 0.00517 0.00778 0.00996 0.00435
% -8.01 7.18 12.80 13.48 10.53 15.59 19.14 8.67

3.2.20.5 Improvements (CRF 1.A.4.c)

Currently there no improvements are planned in tbédegory.
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3.2.21 Other (1.A.5)

This subsector is further divided into:
9 Stationary sourceg 1.A.5.a (Unspecified stationary; Emissions from fuel combustion in stationary
sources that are not specified elsewhere)

1 Mobile sources; 1.A.5.b (Unspecified mobile; Mobile Emissions from vehicles and other machinery,
marine and aviation (not included in 1.A.4.c.ii or elsewhefd)is ncludes emissions from fuel
delivered for aviation and watdsorne navigation to the coury's military as well as fuel delivered
within this country but used by the military forces of other countries that are not engaged in.

The structure of fuels throughout subsector 1.Atheir consumption, the employed emission factors
and emissions dhe individual greenhouse gases areosn in the following outline.

1.A.5.b, 2017

Structure of Fuels Activity CcQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CQ/TJ] [ki] [kg CH/TJ] [ki] [kg N,O TJ] [ki]
Gasoline 300.93 69.30 1 20.85 6.90%) 0.00208  19.27%) 0.00580
Kerosene Jet Fuel 2286.56 7150 1 163.49  14.38%) 0.03289  10.26%) 0.02346
Diesel Ol 3578.33 7410 1 265.15 5.43%) 0.01944 4.94%) 0.01768
Total year 2017 6 165.82 449.50 0.05441 0.04693
Total year 2016 5394.73 393.95 0.04441 0.03999
Index 2017/2016 1.14 1.14 1.23 1.17
Total year 1990 n.a n.a n.a n.a

Index 2017/1990 - - - -
? Country specific data

The origin of the data, the employed emission factors and the methodatdulating the level of
emissions for each gas are detailed in the following outline

2017
Structure of Fuels Source of Emission factors Method used
Activity data (e} CH N,O (e} CH N,O
Gasoline CzSO D CS CSs Tier 1 Tier 2 Tier 2
Kerosene Jet Fuel CzSO D CS CS Tier 1 Tier 2 Tier 2
Diesel Oil CzSO D Cs CSs Tier 1 Tier 2 Tier 2

Given that all the stationary sources were reported in subsectors 1.A.1., 1.A.2. and 1.A.4., only mobile
sources that were not discussed in subsectors 1.A.3. and 1.A.4.bewiktported in this subsector
(starting with this submission).

In accordance with the IPCC 2006 Gl., subsector 1.A.5.b. is subdivided into:
1 1.A.5.b.igc Mobile (aviation component)
1 1.A.5.b.iiig Mobile (other)

Subsector 1.A.5.b.i reports fuel consumptimd the corresponding emissions of greenhouse gases from
aviation, except for public air transport. Thisrrepondsprimarily to the consumption of aviation fuels
by the military, state institutions (aerial vehicles of the Integrated Rescue System) atep#ir
transport

Subsector 1.A.5.b.ii is not relevant for the submission of the Czech Republic, especially as it relates to
maritime transport which is not operated in the Czech Republic
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Subsector 1.A.5.h.iii encompassed reporting for all the remaifitielg (and greenhouse gases) that were

not reported elsewhere; this corresponds mainly to the consumption of automotive fuels for ground
vehicles in the military and in governmental institutions (Integrated Rescue System). It also includes
consumption in he areas of construction,

SO0; ASeErsssEe s s s ' mining of fuels and minerals, industry (only
el e e e aerial transport)
L
) :EE Y Y W The C® emissions from subsector 1.A.5 in
B g feessuvosmeicossmerivas 2017 contributed 0.5% to total G@missions
§ 200 |- g o in all of Energy sector 1.Revelopment of
E EE fuel consumption and the corresponding £O
§ % emissions throughout subcategory 1.A.5.b.
0 are depicted inFig. 3-38. Data for Kerosene
L P P PP PSS Jet Fuel and Gasolineonsumption before

1998 are not available in sufficient detail. The
shares of fuels and the corresponding
emissions before 1998 are reported in sector
1.A.3. Transport

Diesel Ol Kerosene Jet Fuel Gasoline

Fig.3-38 Development of C@emissions in source category 1.A.5.1

The graph n Fig.3-38 shows that a decisive
proportion corresponds to diesel oil, while another significant share epaeds to kerosene jet fuel
(mainlymilitary), where of gasoline makes a minor contribution

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 distribution is carried out in coordination with
CDV to ensure thato fuel is included twice in the balance and that no fuel is omitted. Therefore, the
following distribution was performed:

Motor fuels which are consumed in subsector 1.A.4.c.ii are used only fooaudf vehicles and other
mechanisms in the agriculturaéctor, 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 kerosene jet fuel by the army and aviation in state
organizations (aéal 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
consumption of motor fuels for mobile sources by the military and thblip sector (ambulance, fire
brigade, etc.), both on and off road

3.2.21.2 Uncertainties and time -series consistency (CRF 1.A.5.b)

See chapter 3.2.5.
3.2.21.3 Category-specific QA/QC and verification (CRF 1.A.5.b)

The QA/QC procedures in this subsector must be coordinattd CDV. KONEKO, as the company
responsible for processing all of sector 1.A, evaluates the distribution of motor fuels among the various
subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii before each submission. Simultaneously, after processing the data
part of thesubmission, it checks whether the predetermined distribution of fuels was properly employed
and, if necessary, proposes corrections to avoid double counting of fuels or their omission

Other QA/QC and verificatiorsee section 3.2.6.
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3.2.21.4 Category-specific recalculations (CRF 1.A.5.b)
Improvement

Thanks to extensive updates of consumption of motor fuels, we obtained the activity data for Diesel Oil
for 19901997, which missing in previous submissions

Tab.3-79 Changes after recalculation in 1.A.5.b

Submission 2012016 TJ NO NO NO NO NO NO NO NO
Submission 2012017 TJ 2591.59 2081.18 2676.87 2507.62 2848.64 2890.41 2806.85 2638.22
Difference TJ 259159 2081.18 2676.87 2507.62 2848.64 2890.41 2806.85 2638.22

% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Submission 2012016 kt NO NO NO NO NO NO NO NO
Submission 2012017 kt 192.04 154.22 198.36 185.81 211.08 214.18 207.99 195.49
Difference kt 192.04 154.22 198.36 185.81 211.08 214.18 207.99 195.49

% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Submissior20182016 kt NO NO NO NO NO NO NO NO
Submission 2012017 kt  0.01349 0.01041 0.01339 0.01277 0.01424 0.01445 0.01403 0.01319
Difference kt 0.01349 0.01041 0.01339 0.01277 0.01424 0.01445 0.01403 0.01319

% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Submission 2012016 kt NO NO NO NO NO NO NO NO
Submission 2012017 kt  0.00634 0.00509 0.00662 0.00640 0.00758 0.00786 0.00793 0.00777
Difference kt  0.00634 0.00509 0.00662 0.00640 0.00758 0.00786 0.00793 0.00777

% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

3.2.21.5 Category-specific planned improvements (CRF 1.A.5.b)

Currently no improvements are plannéuthis category
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3.3 Fugitive emissions from solid fuels and oil and natural gas and other
emissions from energy production (CRF 1.B)

CH, emissions [kt]
CO, emissions [kt]

0
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Fig.3-39 GHG emissions trends from Fugitive emissions from fikis/ear]

Mining, treatment and all handling of fossil fuels are sourcdsigitive emissions. In the Czech Republic,
CH emissions from underground mining of Hard Coal are significant, while emissions from surface
mining of Brown Coal, Oil and Gas production, transmission, storage and distribution are less important.

The currentinventory includes CHemissions for the following categories:

1 1.B.1 Solid fuels
1 1.B.2 Oil and Natural Gas 14000

12000

Especially 1.B.1.a Coal Mining and Handling w
evaluated as a key category in 1.B Fugiti
Emissions from the Fuels categoryab. 3-1).
Category 1.B.2 was alsaentified as a key
category in the latest assessment, but only in or o
from the four tests (LA). Moreover, identifiers S & P P P
placed this category just over the borderling mCH4(COZeq) RN20(COZeq) CO2
between key and notkey categories.

10000
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Fig.3-40 The share of individual GHG emissions from the ti
Development of individual emissions cemissions, expressed as g€, (1.B.)

greenhouse gasen sector 1.B is shown on the graphd-ig.3-39.

Sector 1.B is dominated by methane emissions from subcategory 1.Bdlid fuels, while emissions
from sector 1.B.2- Oil and Natural gas represent an average of 15% of the total emissions. CO
emissions are formed primarily in subcategory 185blid fuels (the share in subcategory 1.B.2 is of low
importance¢ about 2% of total C£emissions). pD emissions originatenly from subsector 1.B.2:20il
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and are insignificanThe importance of individual greenhouse gases from the total emissions, expressed
asCQ equivalent, is visible frorkig.3-40.

It is also cleafrom the graphs irFig.3-39 and Fig.3-40 that a significant decrease in GHG emissions
occurred across category 1.B during this petiwat 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.%:.Solid fuels, in which vital source of emissions is underground miningrdfdoal. For

2017, the decrease of total GHG emissions is 72% compared to the 1990 level.

3.3.1 Solid Fuels (CRF 1.B.1)

The category is further divided into the following subcategories according to IPCC 2006 Gl.:
I 1.B.1.a Coal mining and handling
o 1.B.1.a.1 Unerground mines
0 1.B.1.al.i Mining
U 1.B.l.a.l.i Posnining seam gas emissions
U 1.B.l.a.l.ii Abandoned underground mines
o 1.B.1.a.2 Surface mines
U 1.B.1.a.2.i Mining
U 1.B.1.a.2.i Pognining seam gas emissions

9 1.B.1.b Solid fuel transformation

9 1.B.1.cOther
3.3.1.1 Category description (CRF 1.B.1)

The structure of the sector, corresponding activity dakes employed emission factors and emissions of
the individual greenhouse gases are shown in the following outline

1.B.1, 2017
Activity CH CQ N,O

Structure of sector data EF Emission EF Emission EF Emission

[kt]  [kg CH/t] [kt] [t CO/] [kt] [kg N,OIt] [kt]
1.B.1.a Coal mining/handl. 44 712 60.54 22.7 122.45 NO
1B.la.l Underground mines 5400 60.54 22.7 122.45 NA
1.B.1.a.li Mining 8.750 47.25 22.7 122.45 NA NA
1.B.1.a.l1.ii Postmining activ. 1.675 9.05 NA NA NA NA
1.B.1.a.1.iii Abandoned mines +) 4.24 NA NA NA
1B.1l.a.2 Surface mines 39 306 55.30 NA NA
1.B.1.a.2. Mining 1.340 52.67 NA NA NA NA
1.B.1.a.2.ii Postminingactiv. 0.067 2.63 NA NA NA NA
1.B.1b Solid fuel transformation 6 30 0.18 NO NE NA NA
Total year 2017 116.02 122.45 NA
Total year 2016 130.57 156.46 NA
Index 2017/2016 0.89 0.78 NA
Total year 1990 412.93 456.24 NA
Index 2017/1990 0.28 0.27 NA

+) Methodology and emission factors are explained in 3.3.1.2.

The origin of the data, the employed emission factors used and the method of calculating the level of
emissions for each gas are shown in detaihafollowing outline

2017
Structure of sector Source of Emission factors Method used
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Activity data CH CQ N,O CH CcQ N,O
1B.1l.a Coal mining/handl. CzSO Tier £2 Tier £2 -
1B.la.l Underground mines CzSO Tier £2 Tier £2 -
1.B.1.a.1l.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.1l.iii Abandoned mines various’ D D NA Tier 1 Tier 1 -
1B.1l.a.2 Surface mines CzSO Tier 1 Tier 1 -
1.B.1.a.2.i Mining CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.2.ii Postmining activ. CzSO D D NA Tier 1 Tier 1 -
1.B.1.b Solid fuel transformation FAOSTAT D D NA Tier 1 Tier 1 -
+) Methodology and emission factors are explained in 3.3.1.2.

Source category 1.B.1 Solid Fuels consists of threess@utwe 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 more than 80% of methane emissions from category 1.B.1 Solid Fuels is
underground miningof Hard Coal in the Ostraval NIDA Y+ | NBIF & | f SaaSNJ &2 dzN
mining by surface methods and pasitining treatment of Hard and Brown Coal. Coal mining (especially

Hard Coal mining) is accompanied by the emission of methane. Methanepasiact 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 cod and in the surrounding rocks

In addition to methane, a certain amount of carbon dioxide, which accompanies metinatiee
firedamp, is released during mining of the coal mass.i€@ported only for the underground mining of
hard coal, an emission factor is not available for the surface mining of lignite

12000

The emissions from subcategory 1.R,2Solid
fuel transformation in the total emissions of
greenhouse gases¢ are quite minor.
Subcategory 1.B.1:00ther is not relevat here,
because the previous subcategories are used for
reporting.
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The graphn Fig.3-41 shows the time trend of
total emissions of greenhouse gases in all of
subsector 1.B.1. The chart also demonstrates
Fig. 3-41 The trend of GHG emissions and the relations the share of COemissions in the total GHG
between emissions of Cand CH(1.B.1) emissions, which corresponds am averageof
about 5%.
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The contribution of he individual subsectors to the total emissions of,Glé¢pending on the volume of
mining from underground mines (hard coal) and surface mines (lignite) in category 1.B.1, is shown on the
graph inFig.3-42.

500 120
100
= 400 =
= = 80
2 300 —
] T
% 200 g o0 =
= — b1
£ 2 a0
I 100 =
5 20
0 0
O ] o ) v ) & > u A &
'\’c)o} ,\9‘3 @OJ ,\90) ’ch 'L@ ’ch ,_LQ ,Lg'ﬁ- ,19\ @O)g x@") \’qq% \,o)%cb .-LQP’L IL@(‘) q’@“b r]rd»'\— qp\_ r]'d{'\
1.8.1.a.1 Underground Mines 1.B.1.a.1 Underground Mines

Fig. 3-42 The ratio of methane emissions from Undexund mines and Surface mines and the corresponc
development of mining of Hard Coal and Lignite §11)

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 metallurgicelacdke.

coal mining, although its volume is about 12% of the total volume, is accompanied by considerably more
significant Cllemissions than the mining of lignite

3.3.1.1.1 Coal Mining and Handling (CRF 1.B.1.a)

In the Czech Republic, mainly Hard Coal is mined iergnound mines (i.e. Hard Coal: Coking Coal and
Bituminous Coal). Currently, underground mines are in operation in the Ostrav&\IJ A y O21I ¢ Y
area. At the end of 2016, part of the Ostra¥ad NBAY Yyt O21f YAYyAy3 I NBlI ¢
decreased ohmount of mined Hard Coal and emissions. In the past, Hard Coal was also mined in the
vicinity of the city of Kladno. These mines were closed in 2003. Brown Coal is mined in only one
underground mine in Northern Bohemia. Emissions from this mine are teghdogether with the

surface mining of Brown Coalignite in subcategory 1.B.1.a.2 Surface Mines.

Data for mining of various types of coal are taken from the CzSO report for IEA/EUROSTAT (the
CZECH_COAL.xIs repdpgta from the miners yearbooks issubg the State Mining Administration and
the Employers' Association of Mining and Oil Industiesusedor control purposes

Underground Mines (CRF 1.B.1.a.1)

In underground Hard Coal mining, Bl released from the coal mass and from the surroundingkso
into the mine air and must be removed to the surface to prevent the formation of dangerous
concentrations in the mine

Underground Mining Activities (1.B.1.a.1.i)

Hardcoal mining is the principal source of fugitive emissions af Mkhe ventilation nust be regulated
according to the amounts of gas released to keep its concentration at a safe level. At the end of the
1950s minegas removal systems were introduced when opening new mines and mining levels in the
Ostravag Y | NIJ A yhiningOeaela, fwhichpermitted separate exhausting of some of the methane
released into the mixture of the mine air in the mining activity. The total amount of methane emitted
can be balanced quite accurately from the methane concentrations in the mine air and their totalannu
volume
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PostMining Activities (1.B.1.a.1.ii)

The activity data are the same as in category 1.B.1.a.1.i Mining Activities. It is assumed that the entire
mined volume undergoes processes during which residual methane is released

Abandoned undergrounchines (1.B.1.a.1.iii)

Abandoned underground mines in the Czech Republic are located in Kladno Basin (near Kladno, 30 km
northwest of Prague) and in the Ostralarvina coalfield OKR (North Moravia). Of methane emissions,

only abandoned mines in OKR aedervant. Coal mining in the Kladno Basin was terminated in 2002.
Methane was absent in these mines, so the methane emissions estimate is based only on OKR mines.

Coal has been extracted for more than two hundred years in the Oskawgna coalfield. Crial
decline of mining in this area started in 1991, but mines were also closed in the 1920s.

Ostrava mines have always been significant sources of coal seam gas and, in terms of mine safety
regulations, they were categorized in terms of mines with the tp®tathreat of the occurrence of
methane. Methane has been observed for more than 100 years and reached a peak in the 1960s, when
in mining in Ostrava reached maximum levels. At that time, the amount of gas released daily exceeded
500 thousand. MCH,. Tre gas was discharged from the mines using ventilation with 17 air pits and mine
degassingThe anount on gas released from abandoned mines today, after the destruction of almost all
pits, has stabilized at around 40 thousand @H per day. Based on the aunt of methane that
escaped in recent years and using international experience, it can be forecast that this gas will continue
to be released from the underground spaces in Ostrava for a great many more years.

Some of the abandoned mines have,Cétovery systems. A company has been established in mining
areas for mining of firgamp in the Ostravy I NBA Yt | NBF® ¢KS ol yR2ySR
suction devices and firedamp stations. Firedamp rises from abandoned mining pits and surfacddsoreho
into abandoned areas. The mined firedamp is used at the mining site in autonomous cogeneration units
(aggregate for electricity energy production with an ignition combustion engirtg){/www.dpb.cz/).

Surface MineCRF 1.B.1.a.2)
Surface Mining Activities (1.B.1.a.2.i)

Lignite (Brown Coal) is mined in surface mines in the Czech Republic, primarily in the Northern Bohemia
area. Small parts of very young Lignite mines are located in Southern Moravia

Lignite was extcted from underground mines before surface mining began in Northern Bohemia, where
a decisive amount of lignite ®ill mined in the Czech Republic. The abundance of methane in these
mines has never been a problem. Any explosion in the mines in thevaastaused by coal dust. Surface
mining began in the 1950s and the underground mines were no longer in use after 1990

PostMining Activities (1.B.1.a.2.ii)

The activity data are the same as in category 1.B.1.a.2.i Mining Activities. It is assumed thatirthe
mined volume undergoes treatment during which residual methane is released
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3.3.1.1.2 Solid Fuel Transformation (CRF 1.B.1.b)
Production of Coke from Coking Coal

Fugitive methane emissions from coal treatment prior to the actual coking process are listied u
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 process are listied u
1.B.1.a.1.ii Pos¥lining Activities. COemissions from the production of briquettes are included in
subcategory 1.A.2.g.

Production of charcoal

CH emissions from charcoal production were estimated using EF provided by the Revised 1996
Guidelineg(IPCC 1997Yhe value of 1000 kg GHIJ 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 missing data were atbtaynextrapolation. The default net calorific
value 30 MJ/kg (Table-13 in the Revised 1996 Guidelines) was used to the convert activity data to
energy units. The resulting ¢Cemmissions are shown ifiab.3-46. Unfortunately, thelPCC 2006 GIPCC
2006)do not provide default emissions factors for fugitive emissions from charcoal production. Thus, the
emission factor given in the Revised 1996 Guidel{ifR€C 1997} still used. Since these emissions are
very low, the national inventory team considehis approach to be justifiedere.

Tab.3-80 CH, emissions from charcoal production

1990 1.00 30.00 0.03
1991 1.00 30.00 0.03
1992 1.00 30.00 0.03
1993 1.00 30.00 0.03
1994 1.00 30.00 0.03
1995 1.00 30.00 0.03
1996 1.00 30.00 0.03
1997 1.00 30.00 0.03
1998 1.80 54.00 0.05
1999 2.60 78.00 0.08
2000 3.40 102.00 0.10
2001 4.20 126.00 0.13
2002 5.00 150.00 0.15
2003 6.00 180.00 0.18
2004 6.00 180.00 0.18
2005 6.00 180.00 0.18
2006 6.00 180.00 0.18
2007 6.00 180.00 0.18
2008 6.00 180.00 0.18
2009 6.00 180.00 0.18
2010 6.60 198.00 0.20
2011 6.40 192.00 0.19
2012 6.00 180.00 0.18
2013 6.00 180.00 0.18
2014 6.00 180.00 0.18
2015 6.00 180.00 0.18
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2016 6.00 180.00 0.18
2017 6.00 180.00 0.18

Fugitive C@emissions are not estimated or are negligible and no known method is available for their
determination in this category (notation key NE). Fugitiy® Nmissions are not estimated because,
according to the current state of knowledge, these emissions daaocur (notation key NA) and also
the IPCC 2006 GIPCC 200&)o not give a default emission factfar this activity

3.3.1.1.3 Other (CRF 1.B.1.c)
No other subcategory of fugitive methane emissigknown 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)i
Country specific emission factors were determined for calculation of fugitive methane emissions in
underground mines in the second half of the 1990s: the ratio between mining and theneodd
methane emissions is givenTab.3-81> &SS 6¢F {fF FYR b2@0t6S1{Z MPpPTO P

Tab.3-81 Coal mining andCH, emissions in the OstravaKarvina coaimining area

[mil. tlyear] [mil. m*/year] [m>/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
1990 till 1996 50.76 927.8 18.3

Only the values for 1990, 1995 and 1996 from this table were used to determine the emission factors.

The average value of themission factor of 18.3 #t was recalculated to 12.261 kg/t using a density of
methane of 0.67 riikg. This emission factor is used for coal mined in the Ost¥ataNIZ A y 1 o211t v
area for 1990¢ 1999. The emission factor set by estimation at 50% of vhlse was used for the
remaining Hard Coal from underground mines in other areas. This is valid for coal with minimum coal gas

OF LI OAGe 0602Ff FNBY GKS YfIFIRy2 IINBI (2 Hnnu FyR

For the period after 2000, new, revised ision factors C}#t mined coal were determined.

The management of OKD, a.s. (Osteavla NIDA Yt YAy Saz 22Ayid akKlFINB O2YLJ
company monitors aspects of methane production in great detail. In response to a request from the
reporting team, the company provided a document in which the total amount of gas released by OKD
mines was determined, together with the amount of methane withdrawn by degassing, the amounts of
methane used for industrial purposes, venting of methane from degassmgthe total amount of

methane released into the atmosphere. A summary of the information provided is giverbiB-82.
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Tab.3-82 Methane production from gas absorption of mines and its use

Year Total amount Pumped out by Industrial Venting from gas absorption Released into the

of gas gas absorption use into the atmosphere atmosphere- total
2000 236.7 84.1 77.9 6.2 158.8
2001 210.7 73.9 71.1 4.0 140.8
2002 210.0 81.0 70.3 1.3 130.3
2003 200.6 74.8 72.8 2.0 127.8
2004 194.6 77.1 73.4 3.2 120.7
2005 207.7 73.9 70.3 3.6 137.4
2006 221.1 76.9 75.9 0.8 145.0
2007 194.7 71.5 71.0 0.5 123.7
2008 199.5 68.8 68.5 0.3 131.0

This data was used to calculate the emission factors and to determine the average emission factor, which
is used for the period after 20002008.

The emission factors given ifab. 3-83 are used for 200Q; 2008. After 2008, the emission factor
calculated as the average value from the values for 20@D08 is used, i.e. 8.12 t/kt. A study to
determine this emissiofactorwas carried out in 2011

Tab.3-83 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 10901 80 869 7.42
2005 10 822 92 058 8.51
2006 11 656 97 150 8.33
2007 10 153 82 879 8.16
2008 10 030 87770 8.75
2000- 2008 100 270 814 385 8.12

The emission factors givenTab.3-83 for calculation of the emission factors for OKD mines were used

for 2000¢ 2008. The average emission factdos the 2000¢ 2008 period is used for the yeaafter

2008: 8.12 t/kt of mined hard coal; the value for the period before 1999 is same as in the previous
ddzo YAdaA2y MH®Po Gkl1d0 2F YAYSR O2Ff o6¢l 1€t FyR b2«

This emission factor can be considered as the emissions factor for the Tier ¢litaged countryspecific
emission factor, which is applicable for the Ostrvd NJDA Yyt | NB I &

The value of 6.7 t/kt was used for other mines in the Czech Republic where hard coal was also mined, as
in previous submissions. However it is necessary to bearind that underground mining areas other

than OKDare quite minor andminingwas stopped completely at the end of the first decade of the 21st
century.

Country specific emission factors were determined for calculation of fugitive carbon dioxide @msissio

An extra study was performed to determine the L&nission factor for underground hard coal mining.
Monthly data on the concentrations and amounts of @@re 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 the volume of mining. The emission factor is equal to 22.78kt 6mined

coal and this emission factor is counspecificg Tier Il level. This value is valid specifically for the OKD
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area. The author of the study recommended that the determined emission factor for 4 2809 be

used. He determined an emission factor 22t@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
data for CQemissions for underground hard coal mining; the values are givEabir8-84.

Tab.3-84 Emission factors and emissions from underground mining of hard coal

[kt/year] [t CQ/kt] [kt CQlyear]
1990 20 059 22.75 456.24
1991 17 371 22.75 395.10
1992 17 271 22.75 392.83
1993 16 419 22.75 373.45
1994 15942 22.75 362.60
1995 15 661 22.75 356.21
1996 15 109 22.75 343.65
1997 14 851 22.75 337.79
1998 14 620 22.75 332.53
1999 13 468 22.75 306.33
2000 13 855 22.75 315.13
2001 14 246 22.75 324.03
2002 14 200 22.75 322.98
2003 13614 22.75 309.65
2004 13272 22.75 301.87
2005 13 227 22.75 300.85
2006 14 280 22.75 324.80
2007 12 886 22.75 293.09
2008 12 622 22.75 288.00
2009 11 001 22.75 250.22
2010 11 435 22.68 259.30
2011 11 265 22.68 255.45
2012 11 440 22.68 259.41
2013 8594 22.68 194.88
2014 8 680 22.68 196.83
2015 8314 22.68 188.53
2016 6 900 22.68 156.46
2017 5 400 22.68 122.45

PostMining Activities (CREB.1.a.1.)

Methane emissions in the subcategory of RBhing Activities are calculated using a uniform emission
factor based on the default value of 1.68 kgu/CEbal; the activity data are employed at the same level
as insubcategory 1.B.1.a.1.i Mining Activities

Tab. 3-85 Employed emissions factors and calculation of gkmissions from underground coal mining post mining
operations in 1990 2017

1990 22371 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
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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

Abandoned underground mines (CRE.1.a.1.)i

Calculation of methane emissions from abandoned mines has been carried out in accordance with the
IPCC 2006 GIl. methodology at the level Tier 1. For the purposes of this calculation, the number of closed
mines in the OstravKarvina coalfield was determiden prescribed intervals (intervals years 190825,
19261950, 19511975, 1976 2000, 2001 to the present). Given that only mines with a large amount of
gas occur in the Ostrad@arvina coalfieldthe values from the High column were used for the
percentage of coal mines that are gassy (2006 IPCC Guidelines for National Greenhouse Gas Inventories:
Tab. 4.1.5: TIER ¢ ABANDONED UNDERGROUND MINES, DEFAULT -\WEREEENTAGE OF COAL
MINES THAT ARE GASSY, page 4.24.), the following:

1901¢ 1925: 0%

1926¢ 1950: 50%

1951¢ 1975: 75%

1976¢ 2017: 100%

Emission factors from Table 4.1.6, p. 4.25 were used for calculating the emissions (TABLE 4.1:6: TIER 1
Abandoned UNDERGROUND MINB8ISSION FACTOR, MILLION M3 methane/MINE).

Since 2005, total emissions iwfethane 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 extraction of methane). The overall data and théceakation
procedure are shown ifiab.3-86.

Tab.3-86 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
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CH emission in period [kt/year] Calculated Use ofCH Total
1926- 1950 1951- 1975 1976- 2000 2001-2017 emission [%0] emissions \
1996 0.43 2.17 10.43 13.04 13.04
1997 0.43 2.14 9.87 12.43 12.43
1998 0.43 211 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 5.00 10.66
2006 0.40 1.90 7.84 0.76 10.90 7.50 10.08
2007 0.40 1.87 7.62 0.69 10.59 20.00 8.47
2008 0.40 1.85 7.44 0.64 10.33 25.00 7.75
2009 0.39 1.83 7.26 1.80 11.29 50.00 5.65
2010 0.39 1.81 7.09 1.70 10.99 60.00 4.40
2011 0.39 1.79 6.94 1.61 10.73 70.00 3.22
2012 0.38 1.77 6.79 1.53 10.48 70.00 3.15
2013 0.38 1.76 6.65 1.47 10.25 70.00 3.08
2014 0.38 1.74 6.53 141 10.05 70.00 3.02
2015 0.38 1.73 6.41 1.36 9.86 70.00 2.96
2016 0.37 1.71 10.31 1.75 14.13 70.00 4.24
2017 0.37 1.71 10.31 1.75 14.13 70.00 4.24

Surface Mines (CRF 1.B.1.a.ii)

The total emissions, employed activity data and emission factors for proper extraction of lignite (Brown
Coal) from surface mines and pastning related adjustments are presentedTliab.3-87.

Tab.3-87 Employedactivity data, emission factors and calculation of gémissions from surface coal mining and pesining
operations in 1996 2017

Brown Coal Emission factors foactivities Emission of
production mines postmines CH
[kt/year] [t CH/Kt] [t CH/Kt] [kt CH/year]
1990 78 983 1.34 0.067 111.13
1991 76 680 1.34 0.067 107.89
1992 68 084 1.34 0.067 95.79
1993 66 884 1.34 0.067 94.11
1994 59 568 1.34 0.067 83.81
1995 57 163 1.34 0.067 80.43
1996 57 356 1.34 0.067 80.70
1997 57 446 1.34 0.067 80.83
1998 48 619 1.34 0.067 68.41
1999 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 46240 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 43774 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
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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

Determination of the activity data and emission factors for mirang postmining treatment are given
in the description of the individual activities at 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 Quesitier{CzSO, 2018) were
employed to determine the activity data for the 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 relaedgecific flow of air and thus it is far more
difficult to monitor the amount of methane escaping into the air. Consequently, default IPCC emission
factors are employed to calculate methane emissions from surface mining and frormposy
treatment (IPCC 2006)

3.3.1.2.1 Solid Fuel Transformation (CRF 1.B.1.b)

Emission calculation was performed for the production of wood charcoal at the level of Tier I, using
default emission factorssee 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 kg GHIJ of charcoal produced was used. Since there are no
available official activity data about charcoal productioriie Czech Republic, the fficial data from
FAOSTAT statistics were used. The missing data were extrapolated. The default net calorific value 30
MJ/kg (Table 4.3 in Revised 1996 Guidelines) was used to convert the activity data to energy units.
Unfortunately the IPCC 2006 G(IPCC 200630 not provide default emission factors for fugitive
emissions from charcoal production. Thus, the emission factor provided in the Revised 1996 Guidelines
(IPCC 1997 still used. Since these emissions are very low,tdam consides this approach to be
acceptablenere.

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 Z01The uncertaintiesn the activity rate result primarily from
inaccuracies in weighing of extracted coal. Extensive research concerning new evaluation of uncertainties
was performed last year. Uncertainties in determining the activity data were estimated at 4%.

Uncertaintiesin 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 ugd®ind mines in the
A4SO02yR KIFfF 2F GUKS mMoppnQaod ¢KS dzy OSNIFAyGe Ay
12.9%.

The uncertainty in the G@mission factor is considered to be at the level of 25%.

Summary of uncertainty estimates provil€ab.3-88.
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Tab.3-88 Uncertainty estimates for fugitive emissions from Solid Fuels

CQ 1.B.1.a Coal Mining and 4 25 V. Neuzil, P. Fott, AD unc. in line with 2006
Handling GuidelinesEF unc. expert judgement

CH, 1.B.1.a Coal Mining and 4 13 V. Neuzil, P. Fott, AD unc.lime with 2006
Handling GuidelinesEF unc. expert judgement

3.3.1.4 Category-specific QA/QC and verification

In conformance with the requirements of the QSE handbook and its associated applicable documents,
general quality control and sourepecific quality contro{Tier 1 and Tier 2) were performed to the full
extent.

QC activities at the level of Tier 1 were performed by the sector compiler according to the QA/QC plan.
Routine control was performed in the framework of the following activities:

1 activity data employd,

1 emission factors employed,

9 calculation procedures employed,

9 transfer of numerical data from the working set to the CRF Reporter.

During control of the activity data, the CzSO data were compared with the data from the Mining
Yearbook. Good agreement wimsind.

In control of the emission factors employed, the emission factors used in the Czech Republic
methodology were compared with the emission factors of Slovakia, Poland and Germany in the context
with the default emission factors. It was found that tkenission factors employed for calculation of
emissions in the Czech Republic methodology correspond, in their range, to the emission factors
employed in the other countries.

Furthermore, the correct usage of the methodology at the Tier | level for tleailadion of Chlemissions
from abandoned mines and the performance @ir own calculations were checked. The calculation
procedure was consulted with an independent expert from \8&hnical University of Ostrava. It was
concluded that the input data andhé method of calculation are in accordance with the methodology.

It was checked that the transfer of numerical data from the working set to the CRF Reporter does not
reveal any differences. The final working set in EXCEL format is locked to prevenomatergwriting of

values and is archived at the coordination workplace. The protocols on the performed QA/QC procedures
are also stored.

3.3.1.5 Category-specific recalculations
No recalculationsvere performed in this submission.
3.3.1.6 Category-specific planned improv ements

Given that the aspect of emissions from abandoned mines was included in the same time as the
transition to the new IPCC 2006 Gl. methodology, the Tier 1 approach was used. Planned improvements
assume a change to a higher level, at least Tier terins of the planned improvements, cooperation

was established with a specialist on the aspect of leakage of methane from abandoned mines in the
OstravaKarvina coalfield.

No improvements in the other subectors are planned at the present
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3.3.2 Oiland 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 Transport

0 1.B.2.a.4 Refining/Storage

o 1.B.2.a.5 Distribution of Oil Products
o 1.B2.a.6 Other

9 1.B.2.b Natural Gas

0 1.B.2.b.1 Exploration

0 1.B.2.b.2 Production

0 1.B.2.b.3 Processing

0 1.B.2.b.4 Transmission and Storage
0 1.B.2.b.5 Distribution

0 1.B.2.b.6 Other

1 1.B.2.c Venting and Flaring
o 1.B.2.c.1 Venting

o 1.B.2.c.2 Flaring
3.3.2.1 Category description (CRF 1.B.2)

The structure of the sector, the corresponding activity data, the employed emission factors and
emissions ofhe individual greenhouse gases can be seen in the following outline

1.B.2, 2017
Activity CH (ofe} N,O

Structure of sector Data EF Emission EF Emission EF Emission

[PJ] [t CH/PJ] [kt] [t CQ/PJ] [kt] [kg N,O/PJ] [kt]
1.B.2.a.1 Exploration NE

4.58 4.746 0.022 7.576 0.0347 NA -

1.B.2.a.2 Production and Upgr.
1.B.2.a.3 Transport 333.43 0.146 0.049 0.013 0.0044 NA -
1.B.2.a4 Refining 333.43 0.134 0.195 NA - NA -

333.43 NA - NA - NA -
1.B.2.a.5 Distrib. of Oil Prod.
1.B.2.a.6 Other NO
1.B.2.b.1 Exploration NE
1.B.2.b.2 Production 7.80 38.65 0.301 +) 0.0001 NA -
1.B.2.b.3 Processing NO
1.B.2.b4 Transmission and Stora¢ 1 192.06 4.74 6.402 +) 0.0255 NA -
1.B.2.b.5 Distribution 136.61 119.89 16.263 +) 0.0648 NA -
1.B.2.b.6 Other I.E.
1.B.2.c1 Venting- Oil 458 235.3 1.078 48.7 0.2230 NA -
1.B.2.c.2 Flaring- Ol 4.58 0.568 0.003 919.9 42125 0.015 0.0001
Total year 2017 24.312 4.565 0.0001
Total year 2016 24.212 4.936 0.0001
Index 2017/2016 1.00 0.92 0.92
Total year 1990 43.196 2.202 0.00003
Index 2017/1990 0.58 2.07 2.23

+) As emission factor is used the average an@@tontent in natural gas
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The origin of the data, the employed emission factors and the method of calculating the level of
emissions for each gas are shown in detail in the following outline

2017
Structure of sector Source of Emission factors Method used
Activity data CH (ofe} N,O CH CQ N,O

1.B.2.a.1 Exploration NE
1.B.2.a.2 Production and Upgrading CzSO CS D NA Tier 2 Tier 1 -
1.B.2.a.3 Transport CzSO D D NA Tier 1 Tier 1 -
1.B.2.a.4 Refining CzSO D NA NA Tier 1 - -
1.B.2.a.5 Distribution of Oil Products NA
1.B.2.a.6 Other NO
1.B.2.b.1 Exploration NO
1.B.2.b.2 Production CzSO CS CS NA Tier 2 Tier 2 -
1.B.2.b.3 Processing NO
1.B.2.b.4 Transmission and CzSO CS CS NA Tier 2 Tier 2 -

Storage ERU CS CS NA Tier 2 Tier 2 -
1.B.2.b.5 Distribution ERU CS CS NA Tier 2 Tier 2 -
1.B.2.b.6 Other NO
1.B.2.c.1 Venting- Oil CzSO D D NA Tier 1 Tier 1 -
1.B.2.c.2 Flaring- Oil CzSO D D D Tier 1 Tier 1 Tierl

Approximately 93% of the emissions in the Czech
Republic are formed in the gas industry in
extraction, storage, transport and distribution of
Natural Gas and in its final use. Crude OiIl
extraction and refining processes are muelssi
important.

1200
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400
Determinaion of methane emissions from the
processes of refining of Crude Oil is based on the
& | recommended  (default) emission factors
according to thdPCC 2006 Gl. (IPCC 2006)
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Methane emissions from the gas industry were
determined using national emission factdrased
on the specific emission factors for the individual

Fig. 3-43 The trend of GHG emissions and the relations
between CQand CHemissions (1.B.2)

parts of the gas industry system

The graph ifFig.3-43 gives an overview of the trend in emissions in this category in the time series since
1990

a5 The graphn Fig.3-43 shows that the fraction of
e N total CQ emissions in the total GHG emissions is
2 30 N negligible (approximately 0.1%)
8 25 N —
§ - The contribution of the individual subsectors (Oll
F . .
© 12 and Natural Gas) to the total ¢Hemissions

0 throughout the period in the categgrl1.B.2 is

& @ & @ F & & g ¢ | showninFig.3-44.

1.B.2.b Natural Gas ®1.B.2.a Qil

As shown onFig.3-44 the emissions, produceih
the gas industry are therefore crucial for the
amount of Clemissions in sector 1.B.2. Oil and

Fig. 3-44 The ratio of methane emissions from subsector
(1.B.2.a) and Natural Gas (B.2.b)

Natural Gas
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3.3.2.1.1 Oil (CRF 1.B.2.a)

In the Oil subcategory are reported emissions from mining, processing of domestic crude oil and
emissions from refining of imported crude oil. The share of domestic crude oil is verahalit 3% of
the total (from 0.7 to 4.8%). The time profile of

16000 domestic poduction and imports of crude oll
14000 in the Czech Republic is showrFig.3-45.
12000
E 10000 GHG emissions from Crude Oil transport and
© 8000 ~ ... . | refining and from Crude Oil production, whi

6000 = v is performed in the Czech Republic in

combination with mining of Natural Gas, are
reported in this category. G@missions from
the refinery resulting from combustion
processes (including flaring) are included in
mports 7 Production 1.A.1.b Crude Oil Refining.

4000
2000

0

o
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Fia.3-45 Crude Oil production ad import in the CR in 199 2017 Exploration(l.B.2.a.iii.1)

Emissions from this subcategory are not estimated, since the activity data are not available. Exploration
is not regularly carried out in the Czech Republic. The statement of MNDha.sen{y company with a
license for exploration ithe CzechRepublig is that they did not perform any exploration in the last few
years and this activity is not performed in the Czech Republic, or only completatydaim

Production and Upgrading (1.B.2.a.iii.2)

Qude Oil is mined in the Czech Republic in

350 Southern Moravia. The following Fig:43 gives
300 the amount of mined Crude Oil in thertitory of
250 - the Czech Republic
g 200
% 150 - The quantity of crude oil extréed in each year
oo | depends on the amount of recoverable reserves.
It can be seen inFig. 3-46 that maximum
> extraction was carried out in the period from
Yo o e © @ & & o o o | 2003to2006. lvasassumedhat the decline in
S R S production continued in 2017
Fig.3-46 Crude Oil prduction in the CR in 19992017 Transport (1.B.2.a.iii.3)

Transport of Crude Oil in the territory of the Czech Republic is performed only in clsseisypipeline
transport¢the 5 NHzO6 I hAf LIALISEAYS FNRY wdzadaAl |yR Ly32f2
factors were used to calculate fugitive £thd CQ@emissions in this subsector.

Refining (1.B.2.a.iii.4)

Crude Qil is processed in therritory of the Czech Republic in two main refinery facilities. The total
volume of Crude Oil processed in the CzegbuREc is presented in Fig-45.

Distribution of Oil Products (1.B.2.a.iii.5)

The final products after processing Crude Oilormer contain dissolved methane or carbon dioxide and
thus fugitive emissions are not considered in this subcategory. For completeness, activity data
corresponding to the volume of processed Crude Oil in the individual years were recorded in CRF.
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Other (1B.2.a.iii.6)

No other operations are considered

3.3.2.1.2 Natural Gas (CRF 1.B.2.b)

In the Natural Gas subcategory are reported GHG
emissions fromdomestic natural gas production
and emissions related to the operation of
individual parts of the gas system (import, transit,
storage and distribution to end users). The share
of domestic natural gas production is very small
about 1.3% (from 0.7 to 204). The time profile of

o domestic production and import of natural gas in
N R R the Czech Republic is showrFig.3-47.

= Imports  Production

400
350

300
250

200
150
100

Natural Gas [P]]

50

Exploration (1.B.2.b.iii.1)
Fig. 3-47 Natural Gas production end iport in the CR i

1990¢ 2017 Emissions from exploraty boreholes are not

reported in this subcategory. This activity is not carried out in the Czech Republic, or only completely at
random

Production (1.B.2.b.iii.2)

Natural Gas is extracted in the Czech Repul  ,,00
in the area of Southern Moravia, accompanyi
extraction of Crude Oil, and in Norther 8.00 : >
Moravia, where it is derived from degassing
hard coal depositsThe bllowing Fig.3-48 gives
the amount of Natural Gas production in th
territory of the Czech Republic.
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demand
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Fig.3-48 Natural Gas productiorin the area of CR in 1992017

Processing (1.B.2.b.iii.3)

Gas treatments, except for drying, are not performed in the Czech Republic. The drying process is not a
source of GHG emissions.

Transmission and Storage (1.B.2.b.iii.4)

The calculation of GHG emissions in this subcategory is carried out in two steps: independently in the
first step an estimation is made of the emissions from the transit system andgigésure gas pipelines

and, in the second step, emissions from underground gas storage facilities are estimated. A different
methodological approach is used for each part of the gatem.

A transit gas pipeline with a length of 3,821 km runs through the territory of the Czech Republic,
transporting Natural Gas from Russia to the countries of Western Europe. In addition to this central gas
pipeline, a system of highressure gas pipigles is in operation in the territory of the Czech Republic,
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providing supplies of Natural Gas from the transit gas pipeline and underground gas storage areas to
centers of consumption. In 2017, the higinessure gas pipelines had an overall length of 12 Jan.

This subcategory also includes all the technical equipment ongriggsure gas pipelines. On the transit
gas pipeline, this consists primarily of compressor stations and transfer stations, while measuring and
regulation stations are located on dostec longdistance 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 raxded by the gas companies. In addition, escapes 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
reported in this subcategory. The total turnover (injection and mining) of Natural Gas in underground
storage areas corresponded to 5,192 mif.im2017

Distribution (1.B.2.b.iii.5)

Emissions from distribution gas pipelines, with an overall lengti2d17 of 65,119 km, and during
consumption at the end consumer are reported in this category. The distribution networks are being
continuously lengthened and the number of customers is increasing.

Other (1.B.2.b.iii.6)

No addtional emissions are reported

3.3.2.1.3 Venting and Flaring (CRF 1.B.2.c)

In the Czech Republic there is only one deposit, which is in South Moravia. Crude oil extraction takes
place there, alag with natural gas production

Tab. 389 gives the ClHand CQ emissions from Venting for domesticgaluction (mining) of Crude Oil;

N,O emissions are not included in this subcategory since no emission factor is available for their
calculation.Tab.3-89 further contains values of emissions of ££8Q and NO from Flaring in domestic
production of Crude Qil. It is clear from the table that this is a minor fraction of the total emissions in
whole subcategory Oil and Gas (1.B.3.a).

Tab.3-89 Emissions of£H, CQ and N,O from Venting and Flaring in 19992017

1990 0.49 0.10 0.001 1.92 0.00003
1991 0.68 0.14 0.002 2.64 0.00004
1992 0.80 0.17 0.002 3.14 0.00005
1993 1.09 0.23 0.003 4.25 0.00007
1994 1.25 0.26 0.003 4.90 0.00008
1995 1.43 0.30 0.003 5.59 0.00009
1996 1.49 0.31 0.004 5.82 0.00009
1997 1.60 0.33 0.004 6.24 0.00010
1998 1.75 0.36 0.004 6.85 0.00011
1999 1.81 0.37 0.004 7.06 0.00011
2000 1.73 0.36 0.004 6.76 0.00011
2001 1.81 0.37 0.004 7.06 0.00011
2002 2.62 0.54 0.006 10.24 0.00016
2003 3.13 0.65 0.008 12.23 0.00019
2004 3.02 0.62 0.007 11.78 0.00019
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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

3.3.2.2 Methodological issues

5dzNAy 3 G(GKS wmopdhpnQazr /1 SOK NBFAYSNARSE KI FS dzy RSNE
reconstruction to decrease technical losses of raw materials and final products. Comprehensive
verification has been carried out of the seals of the individitih@s, pumps and all the technical
equipment. This entire process, which was carried out mainly for economic reasons, also led to a
decrease in overall emissions, especially of NMVOCs. Consequently, the emission factors taken from the
IPCC2006 GI.(IPCC2006) can be considered to correspond to the current technical condition of
refineries in this country. In this connection, it should be pointed out that fugitive emissions from
refinery technology could not be determined by direct measurements, as treyat connected with

specific air outlets or chimneys. Thus, they can be determined only on the basis of professional estimates
from balance losses or using emission factors. The resultant emissions of the individual substances were
compared with the datén the national emission database and are of the same order of magnitude.

In general, it can be stated that fugitive greenhouse gas emissions occur in this subcategory only in
operations in which Crude Oil saturated in carbon dioxide and methane is i@mctowith the
atmosphere. All operations involving Crude Qil in the Czech Republic are hermetically sealed. Thus,
fugitive emissions are formed only through leaks in the technical equipment. Following thermal
treatment of Crude Qil, the resultant product® longer contain any dissolved gases and no fugitive
emissions need be considered in subsequent operations

3.3.2.2.1 Oil (CRF 1.B.2.a)

CH emissions from Crude Oil transport and refining and from Crude Oil mining, which is performed in
the Czech Republic in combination with mining of Natural Gas, are reported in this categery. CO
emissions from the refinery, resulting from combustion preess(including flaring), are included under
1.A.1.b Crude QOil 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 determining emissions in thigisector.

Activity data: number of mined boreholesnotation key NE, default emission factors have not been
published for C®and CH ¢ notation key NE. PO emissions: notation key NA,® emissions are
practically not formed in exploratory work.

Producton and Upgrading (1.B.2.a.iii.2)
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Activity data for determining GHind 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 minidghenemission factor. The
emission factor has a value of 4.746 kg/PJ and was determined on the basis of data published in (Zanat et
al.,1997). The emission factor was determined as the sum of the individual emission factors for pumping
of raw Crude Oilrad for storage of raw Crude Oil. These data were obtained by direct measurement. The
resultant emission factor was increased by estimate of the fugitive emissions from mining boreholes
(probes).

CQ emissions are estimated based on the default emissiotofa@006 IPCC Guidelines for National
Greenhouse Gas Inventories, Table 4.2.4, Tier 1 Emission factors for fugitive emissions from Oil and Gas
operations in developed countries, page 4.52).

EF CQ® 2.8E04 Gg per 1bm? total oil production = 576 kg/PJ
No emission factor was available for estimgtiO emissions.
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 theviddal years. This amount corresponds to

the Total Crude Qil input to refineries. The default emission factors fromB@&C 2006 GlTable 4.2.4,

Tier 1 Emission factors for fugitive emissions from Oil and Gas operations in developed countries, page
4.52 are employed to calculate the ¢&hd CQemissions.

EF Chi 5.4E06 Gg per 1dm?® oil transported by pipeline = 146 kg/PJ

EF C® 4.9E07 Gg per 1dm® oil transported by pipeline = 13 kg/PJ

These emission factors were used to calculate fugéiwéssions for the years since 1990.

No emission factor was available for estimgthO emissions,.

Refining (1.B.2.a.iii.4)

Methane emissions from refining are calculated using IPCC Tier 1 methodology (Table #2@ 2006
Gl). Emissions are calewtd by multiplying the amount of Crude Oil input to refinery by the emission

factor. The emission factor value employed was 585 kg/PJ.

This emission factor is based on the data from HR€C 2006 GITable 4.2.4, Tier 1 Emission factors for
fugitive emgsions from Oil and Gas operations in developed countries, page 4.52

EF CHi 2.6x10° to 41.0x1C° Gg per 18m? oil refined = 585 kg/PJ (average)

The IPCC method does not give any EF fgo€R,0. Consequently, the notation key NA is used in CRF.
Distrbution of Oil Products (1.B.2.a.iii.5)

The available IPCC methodology does not provide any EF foC8@r N,O ¢ notation key¢ NA. The
products which originate during oil processing cannot contain @@H. There is no known process in

which fugitiveCQ or CH emissions could arise during the distribution of oil products.

Other (1.B.2.a.iii.6)
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Activity data: notation key: NO; GHCQ and NO emissiong notation key NO
3.3.2.2.2 Natural Gas (CRF 1.B.2.b)

Leakages in the distribution network and househdistribution pipes can be considered to constitute

the most serious source of emissions. In the 1990s, the distribution network was newly constructed
almost entirely from welded plastics and the old pipeline was reconstructed in the same manner to a
major degree. Household distribution pipes are subject to strict standards and any poor seals can be
identified by the characteristic smell. In addition to safety aspects, all leakages also have an economic
impact both for the distribution company and for the gtnser, so this aspect is carefully monitored and
remedied as soon as possible. On the whole, gas distribution in the CR meets high technical standards
and it can be stated that all leakages are carefully sought out and eliminated.

As a method was develodéen the last few years for determining methane emissions in the gas industry
using specific emission factors, this sophisticated method of calculation continues to be used although,
from the standpoint of ref(IPCC 2006}alculation using default valuasuld probably suffice. Qualified
estimation of methane emissions is thus carried out using specific emission factors for the individual
parts of the gas industry system (Table 4.2.8. Classification of Gas losses as low, medium or high at
selected types DNatural gas facilitiesPCC 2006 Gpage 4.71)

The given total emission value corresponds to about 0.3% of the total consumption of Natural Gas in the
Czech Republic. The detailed calculation corresponds to Tier 2.

In general, it can be stated thahé determined methane emissions in category 1.B.2 Gas are basically
formed in several ways:

9 through poor seals in the flanges and joints, fittings, probes in mining and storage fields and other
parts of the pipeline system,

1 through pipeline perforation,
9 through technical discharge of gas into the air,
1 through accidents.

Exploration (1.B.2.b.iii.1)

Exploration is not regulir performed in the Czech Republic and thus the notation key NE is used in the
CRF Report for the emissions and activity data.

Productia (1.B.2.b.iii.2)
Transmission and Storage (1.B.2.b.iii.4)
Distribution (1.B.2.b.iii.5)

Fugitive methane emissions are calculated in these subcategories using an internal calculation model
based on the methodology proposed in 1997 in IGU (Alfeld, 1998¢ul&#ons of emissions are
supplemented by data from the national Integrated Pollution Register (IPR) and investigations at
individual distribution companies on registered Natural Gas units
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Tab.3-90 Model calculation ofCH, emissions in the Natural Gas sector (2017)

value units value units miI.m3/year

production 0.2 % vol. 229 mil. m’ 0.45
high pressure pipelines 600 m>/km.year 12 871 km 7.58
transmissionpipelines’ 0.37
compressors’ 0.23
storage 1.37
regulation stations 1 000 m°/station 4 500 pcs 4.42
distribution network 300 m>/km.year 48 428 km 14.27
final comsumption 2 m*/consumer | 2835714 pcs 5.59
Total 34.28
Emissions in G(0.67 kg/nt) 22.97

" data fromIRZ (Integrated Pollution Register of Czech RepuBliech version of BRTR) company NET4GAS
) data fromoperating records of leakage Natural Gammpany RWE
" data fromoperating records of leakage Natural Gammpany RWE Gas Storage

Emissions calculated in this model are then transformed to the structure of the sectors and subsectors
according to the IPCC methodology

3.3.2.2.3 Venting and Flaring (CRF 1.B.2.c)

The esimations of C@Q CH and NO emissions from venting and flaring during oil production were
obtained by using the default EFs provided by fR€C 2006 Gkee Tab. 4.2.4, pages 4.48.54). In this
case, the following EFs were used:

Venting (Default Wighted Total)

CH: 8.7E03 Gg per 1dm?3total oil production
CQ: 1.8E03 Gg per 1dm?3total oil production
N,O: NA

Flaring (Default Weighted Total)

CH: 2.1E05 Gg per 1bm?®total oil production
CQ: 3.4E02 Gg per 1bm?®total oil production
N,O: 5.4E07 Gg per 1bm? 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 the density for crude oil of 880 kg/t and value NCV was taken from CzSO questionnaires
IAE as a simple average for domestic oil (42 MJ/kg):

Venting
CH: 235390 kg/PJ
CQ: 48701 kg/PJ

Flaring
CH: 568.2 kg/PJ
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CQ: 919913 kg/PJ
N,O: 14.61 kg/B
3.3.2.3 Uncertainties and time -series consistency

period from the base year of 1990 to 20Q9ncertainties 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 Qil
products and Natural Gas.

The emission factors for determining emissions in extraction of fdateas and Crude Oil are based on
specific measurements, accompanied by an error of approx. 10%. Emission factors used to determine
emissions in transport and distribution of Natural Gas are based on isolated measurements and
estimates by experts in theag industry. The uncertainty in these emission factors is considered to be at
the level of 25%. Determination of gas leaks in technical operations, stamiraf compressors and
accidents, as appropriate, are evaluated on the basis of calculations withléalge of the necessary
technical parameters, such as the gas pressure, pipeline volume, etc. The uncertainties then correspond
to knowledge of these technical parameteyd0%. The other emission factors were taken from the IPCC
methodology as default \aes, 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 estah@a&d.

Summary of uncertainty values providésb.3-91.

Tab.3-91 Uncertainty estimates for fugitive emissions from Oil and Natural Gas

CcQ 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

GuidelinesEF unc. expejtudgement
3.3.2.4 Category-specific QA/QC and verification

General quality control and sourapecific quality control (Tier 1 and Tier 2) have been performed to the
full extent in conformance with the requirements of the QSE handbook and its associated applicabl
documents.

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 employed,

9 calculationprocedures 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 obtained by an investigatibthe 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 Slovakia,
Poland and Germany in ¢hcontext 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 countries. Comparisdreanission factors used

in the Czech Republic with the emission factors of the surrounding countries corresponds to the Tier 2
level.
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Control of the transfer of numerical data from the working set to the CRF Reporter did not reveal any
differences.

The fnal working set in EXCEL format was locked to prevent intentional rewriting of values and archived
at the coordination workplace.

The protocols on the performed QA/QC procedures are stored imarttigive 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 CQ transport and storage (CRF 1.C)

Not performed in the CzedRepublic.
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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 these processes

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 only to emissions derived from the
thermal decomposition of mineral raw materials (specific@ly emissions from the decomposition of
limestone) and not from fuel used to heat the rotarynkjconsidered in category 1.A.2.f). However, the
situation in iron and steel production is more complicated. Evaluation ofofeemissions is based on
consumption of metallurgical coke in blast furnaces, where coke is used dominantly as a reducing agent
(iron is reduced from iron ores), even though the resulting blast furnace gas is also used for energy
production, mainly in metallurgical plants.

In 2017, the total aggregate GHG emissions from industrial processes wef56.35 kt of CQ
equivalents, wich represent increase dPbcompared to the previous year. Emissions decreasegbby
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 frasnb-source categories 2.C.1 Iron and Steel
Production, 2.F.1 Refrigeration and Air Conditioning and 2.A Mineral InddtDyemissions coming

from 2.B Chemical Industry are less significant. Iron and Staglsds Use in Refrigeration and Air
Conditioning,Cement Production, Petrochemical and Carbon Blak Production, Ammonia Production and
Lime Production can be consideredie key categories (KC) according to IPCC 2006 Gl. (IPCCTabo0e6).

4-1 gives a summary of the main sources of direct greenhouse gases in this sector, shows share of
national emissions in 2017 and lists type of key category analysis for key categories.

Tab. 4-1 Overview of key categories in sector Industrial Processes (2017)

2.C.1 Iron and Steel Production CQ LA, TA LA yes yes yes yes 5.07 4.99
2.F.1 Refrigeration and Air Conditionint

Equipment CQ eq.) HFC LA LA, TA vyes yes yes yes 2.83 2.78
2.A.1 Cement Production CQ LA, TA LA yes yes yes yes 1.36 1.34
2.B.8 Petrochemical and Carbon Blac

Production CQ LA, TA LA, TA vyes yes yes yes 0.79 0.78
2.B.1 Ammonia Production CQ LA, TA yes yes 0.58 0.57
2.A.2 Lime Production CQ LA, TA yes yes 0.53 0.52

KC: kegategory
Y including LULUCF
% excluding LULUCF
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4.1.2 Emissions trends

This chapter describes the emissions of greenhouse gases in more disaggregated welyafitar?:
Trends in Greenhouse Gas emissions.

GHG emissions in this category
are driven mainly by economic
1 development, supply and
demand of prodats, where

1 abatement technology is used
only in specific cases (e.g. nitric
1 acid production) or the driving
force is  different (e.g.
substitutes to ozone depleting
© substances). GHG emission
S35 trend from Industrial Processes
and Product Use from base year
Fig.4-1 Trend of emissions from IPPU [kt Géx.] 1990 to 2017 is depicted in Fig.

4-1. CQ eq. emissions have

10000 15000

Emissions [kt CO, eq.]
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0
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shown stable trend since 2010 with minor fluctuation.

GHG emission trends for the
principal categories of IPPU are
depicted on Fig. 2 for years
1990, 1995, 2000, 2005, 2010,
2015 and 2017. Emissions in
2009 and 2010 were rather
influenced by the economic
crisis. Emissions from category
2.A are decreasing rsie 2010.
Emissions decreased by 30%
compared to 1990. Similar
decreasing trend of emissions is
Fig.4-2 Emissions from principal subcategories of IPPU [k, @] observed for categories 2.B and

2.C. Emissions decreased by 24%
for 2.B and 33% for 2.C compared to 1990. It can be seen that the emissions of fluorinateubgssen
gases from category 2.F are constantly increasing. A brief description of the relevant category trends is
provided for all the categories in the following chaptefab. 42 lists all categories under IPPU sector
with indicated type of emissions.

8000

Emissions [kt CO, eq.]
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0 2000

1990 1995 2000 2005 2010 2013 2017
0O 2A @ 2B B 2C @ 2F

Tab. 4-2 Overview of categories in sector Industrial Processes and Product Use (2017)

~ IPCC Category : Emissions :
N,O HFCs PFCs Sk NFR HFO
1234yf
2.A Mineral Industry X
2.B Chemical Industry X X X
2.C Metal Industry X X

2.D Non Energy Products from Fue

and Solvent Use

2.E Electronics Industry X X X

2.F Product Uses as Substitutes fi

OoDSs

2.G Other Product Manufacture anc

Use

2.H Other X
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4.2 Mineral Industry (CRF 2.A)

This category describes GHG
emissions from the non

combustion processes from the
following categories: 2.A1
Cement Production, 2.A.2 Lime
Production, 2.A.3 Glass
Production, 2.A.4 Other Process
Uses of Carbonates.

2000 3000 4000

Emissions [kt CO, eq.]

1000

Emission trend for category 2.A
Mineral Industry is depicted on
Fig. 43. The major share 61%
belongs to 2.A1 Cement
. Production, 24% belongs to 2.A.2
Fig. 4-3 Trend of emissions from 2.A Mineral Industry and share of spe Lime Production, 5% belongs to
subcategories [kt C¢) 2.A.3 Glass Production and 10% to
2.A.4 Other Process Uses of Carbonates.

Tab. 43 lists theCQ emissions in théndividual subcategories in 2.A Mineral Products in 2017.

0

Tab. 4-3 CQ emissions in individual subcategories in 2.A Mineral Products category in 1987

Category 2.A CQ emissions [kt]

2.A1 2.A2 2.A.3 2.A4.a 2.A4.b 2.A4.d
Cement Lime Production Glass Ceramics Other use of Other
Production Production Soda Ash
1990 2489.18 1336.65 142.75 113.86 NO NE,NO
1991 2308.92 844.66 122.40 89.98 NO NE,NO
1992 2468.42 831.46 120.77 85.36 NO NE,NO
1993 2194.55 778.67 117.14 105.49 NO NE,NO
1994 2208.38 806.53 126.65 108.31 NO NE,NO
1995 2005.01 817.53 96.05 100.49 NO NE,NO
1996 2116.49 830.73 101.01 123.10 NO 76.00
1997 2083.36 852.73 111.98 146.87 NO 240.63
1998 2067.65 797.00 116.83 200.61 NO 417.31
1999 1962.91 787.47 120.29 145.88 NO 536.94
2000 1936.86 828.53 138.18 177.02 NO 552.77
2001 1628.84 827.06 138.88 156.33 0.10 571.20
2002 1403.48 815.33 155.73 113.01 0.21 576.40
2003 1484.85 808.00 163.47 119.83 0.33 589.07
2004 1626.76 808.73 191.86 118.51 0.44 584.10
2005 1624.53 762.82 190.94 141.15 0.47 625.84
2006 1748.45 758.02 202.02 109.05 0.35 627.62
2007 2043.08 794.07 194.87 135.06 0.50 659.02
2008 1996.15 742.01 175.38 112.43 0.56 648.19
2009 1566.08 625.43 153.46 90.78 0.41 639.40
2010 1469.00 655.77 127.78 100.43 0.86 694.57
2011 1664.53 676.44 113.84 100.31 1.06 800.61
2012 1517.15 597.44 128.09 108.31 1.09 740.32
2013 1331.79 612.99 126.25 116.73 1.03 215.91
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 1.15 218.61
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Tab. 44 gives an overview of the emission factors and methodology used for computations of emissions
in category 2.Mineral Products in 2017.

Tab. 4-4 CQ emission factors and methodology used for computations of 2017 emissions in category 2.A

2.A.1Cement Production 0.53 t CQ/t sinter EU ETS Tier 3

2.A.2 Lime Production 0.76 t CQyit CaO CSs Tier 3

2.A.3 Glass Production 0.13 t CQst Glass EU ETS Tier 3

2.A.4.a Ceramics 0.16 t CQftiles thousand i CS(EUETS) Tier3

0.04 t CQ/brick unit CS (EETS) Tier 3

C t CQJ/roofing tiles CS (EU ETS) Tier3

2.A.4.b Other Uses of Soda Ash C t CQ/t soda ash IEF Tier 3

2.A.4.d Other 0.44 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 (EU ETS) Tier3

The column source or type of EF indicates the way how was the certain emission factor determined. Detailed information for
each emission factor is given in thdevant chapters.

4.2.1 Cement Production (CRF 2.A.1)

CQ emissions from cement production have decreased since 19&1 %y TotalCQ emissions equal to

1728.27 kt in 2017¢ KS RSONBI aS Ay (KS SyYAaaizya RdzNAy3I wmd
plannedeconomy 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 emissions since 2008 was caused by the ecorisiziiand related construction
O2yaidNXAytad /SYSyl LINRPRdAZOGAZ2Y ¢l 4 ARSYUGAFTASR | &

4.2.1.1 Source category description

Cement production is one of the traditional anthropogenic sources of carbon dioxide included in
inventories; however, its importance is incomparably smaller than the total combustion of fossil fuels.
Approx. 60% of th&€Q is emitted during transformatiorof raw materials (mainly decarbonisation of
limestone). Proceseelated CQ is emitted during the production of clinker (calcination process) when
calcium carbonate (Ca@® A& KSIFGSR Ay | OSYSyid 1Aty dzLJ G2 4GS
proces, calcium carbonate is converted into lime (Ca@alcium oxide) 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 Limestoded@amite). This category contains also

small amount of magnesium carbonate (Mg{C@nd fossil carbon (C), which will also calcinate or oxidize

in the process causingQ emissions.

4.2.1.2 Methodological issues

CQ emissions from 2.A.1 Cement Production are wdaked according to the Tier 3 methodology
described in IPCC 2006 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 sudmindirectly by the cement kiln
operators is available for years 1990, 1996, 199802 and 2005 2017. For these years, the emission
factor value was derived from CCA (Czech Cement Association) data (activity data about production of
clinker) and indidual installation data about emissions. For years 199995, 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 operator€ietcheRepublic. The content of
calcium/magnesium oxide (CaO/MgQO) and composition of the limestone and dolomite are measured and
independently verified. These parameters are used for calculation o€tBeemissions and, therefore,
substantial attention islevoted to their determination.

The methodology used flEQ SYA &daA2ya Ydzad o6S Ay | O02NRIYyOS gAd
HAMH 2 LR2RYNY(1tOK 200K2R2@tyN & LR@G2ftSy{1lIYA yI SO
Greenhouse Gas Emissi@lowance Trading Act) and the EU legislation (Commission Decision of 18 July
2007 establishing guidelines for the monitoring and reporting of greenhouse gas emissions pursuant to
Directive 2003/87/EC of the European Parliament and of the Council).

All operating cement plants in the Czech Republic are equipped with dust control technology and the
dust is then recycled to the kiln. Use of dolomite or amount of magnesium carbonate in the raw material,
as well as fissile carbon (C) content is known, all aboeationed variables are used for emission
estimates in the EU ETS system.

Data on cement clinker production is published yearly by the Czech Cement Association (CCA), which
associates all Czech cement producers. Clinker production data together withalatied EFs were used

for years without direct data from cement kiln operators (1991995, 1999- 2001). IEF, which is
calculated based o£Q emissions and clinker production, varies during the whole time series from
0.527 to 0.553 €Q/t clinker.

Tab. 45 introduces the activity data for clinker production, emission factor @@ emissions for the
whole time series.

Tab. 4-5 Activity data,CQ emission factor andCGQ emissions in 2.A.1 Cement Prodian category in 1990 2017

;'L”dkfcrtion [ki] 4726.00 4368.00 4653.00 4122.00 4134.00 3740.00 3934.00 3829.00 3758.00 3547.00
EFCQ t[;ﬁ%r] 0527 0529 0531 0532 0534 0536 0538 0544 0550  0.553
gn?issions [ki] 2480.18 2308.92 2468.42 219455 2208.38 200501 211649 2083.36 2067.65 1962.91
;"O”d"jcrtion k] 3537.00 2954.00 2549.00 2725.00 3017.00 3045.06 3287.74 3837.02 3758.65 2923.20
EFCQ t[élﬁ(klér] 0548 0551 0551 0545 0539 0533 0532 0532 0531  0.536
gr?issions k] 1936.86 1628.84 1403.48 1484.85 1626.76 1624.53 1748.45 2043.08 1996.15 1566.08
;'L”dkfcrtion [ki] 2748.47 313227 2837.60 2472.20 2792.10 2919.19 3188.09 3236.05
EFCQ t[;ﬁ%r] 0535 0531 0535 0539 0529 0531 0532  0.534
ecr?ﬂssions [ki] 1469.00 1664.53 1517.15 133179 1482.73 1558.16 1697.60 1728.27

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 isdeseniomg
emissions in this category the uncertainties were estimated at the level of 2% both for activity data and
emission factors. Overall uncertainty data are given in Chapter 1.6.
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Time series consistency is ensured as the inventory approaches nedcare employed identically
across the whole reporting period from the base year 1990 to 2017.

4.2.1.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

Verification is provided by comparison of the activity data obtained from CCA, CzSO, ISPOP and EU ETS.
The cement clinker production data provided by CCA, which are used as input activity data for the
submission, are compared with data provided by CzSTQPSand data obtained from EU ETS forms. The
percentage differences between cement production data for 2017 obtained from CCA and other sources
are as follows:

9 Difference betweerihe data from CCA and CzSO: 0.00%
9 Difference betweerthe data from CCA anibPOP:12.37%
9 Difference betweerihe data from CCA and EU ETS: 0.00%

The difference between the data from CCA and ISPOP for 2017 is caused by one facility which reported in
ISPOP amount of produced clinker higher than it was reported for CzSO and f68 EThE difference is
approximately by 455 kt of clinker. In addition to verificatiortted input data, the interannual changes

in the implied emission factors are analysdthe EU ETS reports, which have been used for emission
estimates since 2010, habeen substantiated by independent verifiers.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.2.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

In this yar, no recalculations were performed in this sector.

4.2.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the Tier 3 method is used for emission calculations in this category, no significant improvements
are planned.

4.2.2 Lime Production (CRF 2.A.2)

CQ emissions from lime production have decreased considerably since 1980%hyThe decrease in
emissions between 1990 and 1991 was caused by the transition from a planned economy to a market
economy and closingf lime kilns, together with a decrease in industrial production. Since then, lime
production has varied slightly around 1 100 kt/year. In 2012 the production of lime dropped to a
minimum for the whole period of 758.07 kt. In 2017, production of lime iaseel to 888.04t which
represent increase by 52.27 kt compared to previous year. Lime production was identified as a key
OFGS3a2NE Ay GKAA @SINRA &4dzoYAAAA2Y D

4.2.2.1 Souce category description

From a chemical point of view, lime is calcium oxi@€) is released during calcination. During the
production of lime, the limestone is heated up which leads to decomposition (i.e. calcination) of
CaC@MgCQto the lime (CaO, CaRgO) andCQ is being released into the atmosphere.
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4.2.2.2 Methodological issues

Five lime producers operate in the Czech Republi€) emissions from 2.A.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 producedtsiftU ETS system. The ETS data are
available for time period 20102017 for each processThis 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 constant because emissions reported
in EU ETS forms are calculated with the detailed information mentioned above. IEF has varied between
0.788 and 0.766 CQ/t CaCQ@since 2010.

EU ETS dataealso available for time period 2002009, but only in the form of total emissions for
each plant (including emissions which are reported in the Energy sector) and this is not sufficient for
their use for this reportingOnly CQ emissions generated ithe process of the calcination step of lime
treatment are considered in this categoi@Q emissions from combustion processes (heating of kilns
and furnaces) are reported under category 1.A.2.f.

For the time period 19902009, in which EU ETS was nopliemented in the Czech Republic, data were

kept from CLA (Czech Lime Association) and emissions were calculated by using the Tier 1Thethod.
national EF, used for time period 199@009, reflects the production of lime and quick lime (0.7884
tCQtliYSO 6+t OKFZ HannAnnoOd® CANIKSNY2NB=Z AG G1F1S5a Ayidz
the lime produced in the Czech Republic, thus applied emission factor is 0CI38 ime.

In 2015, research was carried out related to the cowspgcific enission factor from lime production
(Beck, 2015). This research clarified the very small fluctuation of the emission factor (depending on the
composition of the limestone) and further successfully defended the connection between Tier 1 data for
the 1990- 2009 period and Tier 3 data for the 201®014 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 CLAtlie Czech Lime
Association). These data were consitbto be more accurate thatime data provided by CzSO, which do
not differentiate between lime and hydrated lim¢éh¢ data from CLA differentiate between lime and
hydrated lime). Fothe 2010- 2017time period, the activity data are based d¢ime data fromEU ETS,
which publishes data on pure lime production. The data are published directly by lime plant operators
and thus these data are considered to be on a higher level of accuracyhthaata obtained from CLA.
Data abouthe production of lime fronthe above sources are compared annually during the preparation
of emission estimateslab. 4-6 lists activity data for lime production, emission factors &f@ emissons

for the whole time series.
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Tab. 4-6 Activity data,CQ emission factor andCG emissions in 2.A.2 Lime Production category in 192017

F';'r’gjuction [k 1823.00 1152.00 1134.00 1062.00 1100.00 111500 1133.00 1163.00 1087.00 1074.00
EFCQ t[tcggé] 0733 0733 0733 0733 0733 0733 0733 0733 0733  0.733
cQ [k 1336.65 844.66 83146 778.67 80653 81753 83073 85273 797.00 787.47
emissions

F';'r':juction [kt 1130.00 1128.00 1112.00 1102.00 1103.00 1040.38 1033.83 1083.00 1012.00 853.00
EFCO t[ég(?(’a 0733 0733 0733 0733 0733 0733 0733 0733 0733  0.733
ca [k 82853 827.06 81533 808.00 80873 762.82 758.02 79407 74201 625.43
emissions

Lime (k] 831.75 85811 758.07 777.97 81617 80022 83577 888.04

production

EFCQ tco/ 0788 0788 0788 0788 0773 0764 0766  0.758

t CaCgl
ca [k 65577 67644 597.44 61299 63090 61154 639.82 67353
emissions

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 202D17, which include all the lime producers in the Czech
Republic, the uncertaintin the activity data was estimated at the level of 2%.

For time period 199G 2009, the countnspecific emission factor is used and the uncertainty was
estimated to be at the same level as that for the activity data, i.e. 2%. The overall uncertamtgtrda
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 2017.

4.2.2.4 Source-specific QA/QC and verification
The input informatiorand 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 ETS forms (input activity data ®istibmission) are compared with

the data provided by CLA and CzSO. The percentage differences betvegeme production data for

2017 obtained from EU ETS and other sources are as follows:

W Difference betweerihe data from EU ETS and CLA: 5.29%
w Difference betweerthe data from EU ETS and CzSO: 5.63%

In addition to verification of the input data, the intannual changes in the implied emission factors are
analysed. The EU ETS reports, which have been used for emission estimates since 2010, are
substantiated by independent verifiers. The emission estimates are compared with the sum of the
emissions from technological processes reportediti®y individual kiln operators. The countgpecific
emission factor used for emission estimates for 199M09 wascompared 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.
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4.2.2.5 Source-specific recalculations, including changes made in response to the review
processand impact on emission trend

In this year, no recalculations were performed in this sector

4.2.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the Tier 3 method is used for emission calculations ircétégory, no significant improvements
are planned.

4.2.3 Glass Production (CRF 2.A.3)

CQ emissions from glass production have decreased by 3% since 1990. The production of glass reached
a maximum value in 2006, equalling 1750.00&® emissions from 2.A.31&s production equalled
155.01kt CQin 2017.

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 irthe IPCC 2006 GI. (IPCC 2006) since 2010.

Since 2010CQ emissions have been based on data submitted by the glass producers in the EU ETS. The
ETS datare available fothe time period2010- 2017 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 1 methodology with thenty 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 2@D017. The country specific emission
factor used for emission estimates 1990- 2009 equals 0.115€Q/t glass, which indicates that the
country specific emission factor is slightly higher than the default emission factor multiplied by cullet
ratio 50%, which equals 0.10CQ/t glass. The activity data for the emissiestimates were obtained

from the Association of the Glass and Ceramic Industry for 19009.

Tab. 4-7 lists activity data for glass production, emission factord @ emissions for the whole time
series.

Tab. 4-7 Activity data,CQ emission factor andCG emissions in 2.A.3 Glass Production category in 1§ 2017

;?rlt’;‘jjction (kg 1236.58 1060.24 1046.14 1014.73 1097.13 832.00 875.00 970.00 1012.00 1042.00
EFCQ t[tgcl:acs%/s] 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115
CQ emissions [kt] 142.75 12240 120.77 117.14  126.65 96.05 101.01 111.98 116.83 120.29
Glass [kt]

production 1197.00 1203.00 1349.00 1416.00 1662.00 1654.00 1750.00 1688.00 1519.20 1329.30
EFCQ t[tg(l:acs%é] 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.115
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CQ emissions [kt] 138.18 138.88 155.73 163.47 191.86 190.94 202.02 194.87 175.38 153.46
Glass . [kt 1022.50 1055.47 1088.44 1157.57 1119.28 1254.66 1295.26 1194.48
production
[tca/
EFCQ { glass] 0.125 0.108 0.118 0.109 0.121 0.121 0.107 0.130
CQ emissions [kt] 127.78 113.84 128.09 126.25 135.23 151.96 138.06 155.01

4.2.3.3 Uncertainties and time -series consistency

Since activity data are based on the EU ETS for time period-Z0¥, the uncertainty in the activity
data was estimated at the level 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 2017.

4.2.3.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

Activity data on glass production provided by CzSO were discussed with a representative of the
Association of the Glass and Ceramic Industry, who confirmed their reliabiligldition to verification

of the input data, the interannual changes of the iplied emission factors are analysethe EU ETS
reports which are used for emission estimates since 2010 are proved by independent verifiers.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.2.3.5 Source-specific recalculations, i ncluding changes made in response to the review
process and impact on emission trend

In this year, no recalculations were performed in this sector

4.2.3.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since theTier 3 method is used for emission calculations in this category, no significant improvements
are planned.

4.2.4 Other Process Uses of Carbonates (CRF 2.A.4)

The 2.A.4 category Other Process Uses of Carbonates summarizes, in the Czech R€pahiissions
from 2.A.4.a Ceramics, 2.A.4.b Otluses of Soda Ash and from 2.A.4.d Otl@&® emissions from 2.A.4
Other Process Uses of Carbonates have increased since 198Q%y

CQ emissions from 2.A.4.a Ceramics equalled to 78.97 kt in 2017. 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 ET®) emissions from A.4.b Other Uses of Soda Ash amounted to
1.15kt CQin 2017.CQ emissions from 2.A.4.d Other amounted to 218.6 CK}in 2017.

4.2.4.1 Source category description

CQ emissions from 2.A.4.a Ceramics are derived particularly from the decomposition of alkaline
cabonates, fossil and biogengarbonbased substanceaacluded in the raw materials.
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CQ emissions from 2.A.4.b Other Uses of Soda Ash category come from soda ash use for the Glass
production category, soda ash is used in only one other installai@hemissions from this 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 productiongthse
desulphurisation anddenitrification. The CRF 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 frm 2.A.4.a Ceramics have been calculated according to the Tier 3 methodology
described irthe IPCC 2006 GlI. (IPCC 2006) since 2010.

The activity data and emissions are taken directly from EU ETS forms for 200 Emissions for 1990
- 2009 were calculatd according tahe Tier 1 methodology withthe country specific emission factor,
which was derived athe average emission factor calculated from EU ETS data for 22003. The
activity data for production were obtained from CzSO. The calculation ésl lmasthe total production of
ceramic products (fine ceramics, tiles, roofing tiles, and bricks) and the emission factor value.

2.A.4.b. Other Uses of Soda Ash

In category 2.A.4.b Other Uses of Soda Ash is considered, that for each mole of soda asheuseile o

of CQ is emitted, so that the mass @@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 ashdjseere obtained directly from 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 category include emissions from mineral wool productiongtse
desulphurisation and denitrification by using urea.

Emissions from mineral wool production are estimated according to Tier 1 methodology, using default
EF. Activity data aboumineral wool production are obtained by CzSO. Activity data are available for time
period 2000- 2002 and 2007 2017.CQ emissions for time period 20032006 were interpolated. Data
before 2000 are not available but, according a representative of tieral wool industry, a small
amount of production took place before 2000. The total amoun€&f 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 significancand thus emissions before 2000 are reported as NE.

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 production, the sulphur content and the effectiveness of sulphur removal units between

1996, when the first sulphur removal units came into operation, and 2005. In 2005, these data were
verified by comparison with data from the individual operatomwhich were collected for EU ETS
preparation and cover the years 1992005. The EU ETS data forms have been used since 2006. The
methodology used for estimation of th€Q emissions must be in accordance with the national

f SAAAt LT GAZ2Y OWGBY LIGIR Yoy Kk WIBRNVNY [t OK 206 0K2R2 Jt y
a1t SYyN| 200K LXe&yad k! Ol b2d oyokHAMH [/ 2ffd ¢KS I
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allowances) and the EU legislation (Commission Decision of 18 July 2007 establishingegUitetire
monitoring and reporting of greenhouse gas emissions pursuant to Directive 2003/87/EC of the
European Parliament and of the Council).

Denitrification using urea was introduced in EU ETS for the first time in 2017. Denitrification using urea is
primarily used to reduce the NOx emissions that are produced during combustion processes. An agueous
urea solution (CO(NH2)2) is used as a reducing agent in the denitrification process. The denitrification
process can by described by the following equation

60060 «¢bb pci') ¢t 60 ¢0OO0

It is obvious that CO2 emissions are emitted as a side effect of this process. In 2017, 21 facilities (power
plants, heating plants and chemical plants) reported CO2 emissions from denitrification procesaes. Dat
(activity data, emission factors and CO2 emissions) are obtained directly from the users of this process
and thus the Tier 3 methodology is used for emission estimates. CO2 emissions from denitrification
equalled 2.72 kt in 2017; these emissions are Wwetloe threshold of significance.

These three categories (mineral wool production, fiyss desulphurization and denitrification) are
reported collectively in CRF Reporter. Activity data for this category are reported as C (NK). It is not
possible to add p activity data for mineral wool production, flegas 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 OtH&rocess Uses of Carbonates
for time period 1990 2017.

Tab. 4-8 CQ emissions in individual subcategories in 2.A0ther Process Uses of Carbonatzgtegory in 1990 2017

1990 113.86 NO NE NO NO
1991 89.98 NO NE NO NO
1992 85.36 NO NE NO NO
1993 105.49 NO NE NO NO
1994 108.31 NO NE NO NO
1995 100.49 NO NE NO NO
1996 123.10 NO NE 76.00 NO
1997 146.87 NO NE 240.63 NO
1998 200.61 NO NE 417.31 NO
1999 145.88 NO NE 536.94 NO
2000 177.02 NO 13.08 539.69 NO
2001 156.33 0.10 19.82 551.38 NO
2002 113.01 0.21 25.02 551.38 NO
2003 119.83 0.33 29.03 560.04 NO
2004 118.51 0.44 33.04 551.06 NO
2005 141.15 0.47 37.06 588.79 NO
2006 109.05 0.35 41.07 586.55 NO
2007 135.06 0.50 45.08 613.93 NO
2008 112.43 0.56 41.19 607.00 NO
2009 90.78 0.41 39.40 600.00 NO
2010 100.43 0.86 43.57 651.00 NO
2011 100.31 1.06 61.31 739.31 NO
2012 108.31 1.09 41.63 698.70 NO
2013 116.73 1.03 42.83 173.08 NO
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2014 89.94 1.11 46.89 183.00 NO
2015 68.64 1.01 47.62 155.96 NO
2016 70.26 1.01 46.00 241.50 NE
2017 78.97 1.15 48.89 167.00 2.72

4.2.4.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the IPCC 2006 GI. (IPCC 2006), i.e. at the level of 5% for
the activity data and 10% for tHéQ emission factor. Overall uncertainty data are given in Chapter 1.6.

For 2.A.4.a Ceramics the time seriemgistency is ensured as the inventory approaches concerned are
employed identically across the whole reporting period from the base year 1990 to 2017.

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 2017.

For 2.A.4.d Other the time series consistency is ensured as the inventory approaches concerned are
employed identically across the whaleporting period for mineral wool production from 2000 to 2017
and for fluegas desulphurization from 1996 to 2017.

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 vémifdetdition to verification ofhe
input data, the interannual changes of the implied emission factors are analysed.

The gquality control was held by fulfilling the QA/QC form presented in Annex 5.

4.2.4.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Subcategory 2.A.4.d Other was recalculated due to updated activity data for mineral wool production for
2016 and fluegas desulphurization for 2015 and 2016.

The impact of the recalculation on the total emissions from 2.Asisthown infab. 4-9.

Tab. 4-9 Impact of the recalculation in category 2.A.4.d

Submission 208 [ktf] 184.48 269.32
Submission 202  [kt] 203.58 287.50
Difference [%0] -9.38 -6.32

Subcategory 2.A.4.d Other was extended ©@ emissions from denitrification. Emissions from
RSYAGNRTFAOIGA2Y |INB NBLRZNISR F2NJ @8SIENJ uwamt FyR
from this subcategory for previous years.

Part 1: Annual inventory submission 188



R¥chmi

NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902017

4.2.4.6 Source-specific planned improvements, including tracking of th ose identified in the
review process

Since the Tier 3 method (except mineral wool production) is used for emission calculations in this
category, no significant improvements are planned.

4.3 Chemical Industry (CRF 2.B)

From the categories of sources
classified under the Chemical
industry  (2.B), categories
Ammonia Production (2.B.1),
Nitric Acid Prduction (2.B.2),
Caprolactam (2.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
Production (2.B.7) and
Fluorochemical Production
(2.B.9) are not occurring. The
subcategory 2.B.10 Other (please specify) includes two subcategories: Othene@y use in chemical
industry and Non selective catalytic reductio
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Fig. 4-4 Trend of emissions from 2.B Chemical Industry and share of sp
subcategories [kt Céeq.]

The major share 48% belongs to 2.B.8 Petrochemical and Carbon Black Production, 33% 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 foihe category 2.B Chemical Industry is depicteligwi-4.

Tab. 4-10lists the exact amount d£Q eq. emissions fronthe individual subcategories in 2.B Chemical
Industry for time period 19902017.

Tab. 4-10 G0, eq. emissions in individual subcategories in 2.B Chemical industry category in 12007

Category 2.B CQ eq. emissions [ki]

2B.1 2.B.2 2B.4.a 2.B.8 2.B.10
Ammonia Nitric Acid Caprolactam Petrochemical andCarbon Other
____Production Production Production Black Production
1990 990.80 1050.29 74.50 828.63 IE
1991 933.44 673.06 74.50 628.41 IE
1992 989.89 853.90 74.50 706.50 IE
1993 933.98 644.93 74.50 724.17 IE
1994 1055.82 842.51 74.50 903.61 IE
1995 903.19 972.95 74.50 857.57 IE
1996 989.20 932.10 74.50 902.20 IE
1997 931.15 963.55 74.50 919.89 IE
1998 886.50 1036.69 74.50 1015.73 IE
1999 788.90 846.51 74.50 1056.47 IE
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Category 2.B CQ eq. emissions [ki]

2B.1 2.B.2 2.B.4.a 2.B.8 2.B.10
Ammonia Nitric Acid Caprolactam Petrochemical andCarbon Other
___Production Production Production Black Production

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 1134.14 219.52
2015 741.66 280.18 73.72 751.98 223.06
2016 685.72 216.44 66.59 324.91 233.58
2017 743.75 134.32 69.76 1058.64 229.49

Tab. 4-11 gives an overview of the emission factors used for computations of emissions in category 2.B
Chemical Indstry for year 2017.

Tab. 4-11 Emission factors used for computations of 2017 emissions in category 2.B

IPCC Category Emission factor Source or type Methodology
of EF _
2.B.1 Ammonia Production 3.27 kt CQ/kt NHg CS Tier 1
2.B.2 Nitric Acid Production 0.83 kgN,O/t HNG; IEF Tier3
2.B.4 Caprolactam, Glyoxal and kgNO/lt .
Glyoxilic Acid Production 5.70 caprolactam €S Tier 1
2.B.8 Petrochemical and Carbon Blacl Default (IPCC __.
production 1.90 t CQ/t ethylene 2006) Tier 1
Default (IPCC _.
3.00 kg CH/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 CH/t styrene 2006) Tierl
2.B.10 Other 2.70 t CQ/t Other IEF Tier 1

The column source or type of EF indicates the way how was the certain emission factor determined. Detailed information for
each emission factor is given in the relevant chapters.

The following table (Tab.-#2) contains information about chemical production in the Czech Republic
and the number of manufactures. It can be seen that, except for production of nitric acid, only one
manufacturer of specific chemicals have production lie Czech Republic and thus, for reasons of
confidentiality, it is very difficult to obtain direct information about production and emissions related to
production from manufacturers. Each manufacturer (in the Czech Repubhemical plants) reports

their emissions in EU ETS, but only as bulk emissions, which is not sufficient for emission estimates for
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chemical production because these emission values are related to the total emissions from all the
processes carried out in a plant (other production, costinn processes, etc.). Consequently, Tier 1
methodology is used for emission estimates, except for N20 emissions from nitric acid production and
CO02 emissions from carbon black production.

Tab. 4-12 Chemical production in the Czech Republic with number of manufacturers

2.B.1 Ammonia Production 1
2.B.2 Nitric Acid Production 3 (4 installation units)
2.B.4 Caprolactam 1

2.B.8.b Ethylene

2.B.8.c Ethylen®ichloride and Vinyl Chloride Monomer
2.B.8.f Carbon Black

2.B.8.g Styrene

RRR R

4.3.1 Ammonia Production (CRF 2.B.1)

The production of ammonia constitutes an important sourc€6f derived from norenergy use of fuels

in the chemical industryCQ emissions from ammonia production in 2017 equalled to 743.75 KI@f
emissions decreased by 25% compared to 1990 and increased by 9% compared to previous year.
Emissions in period 20052017 fluctuate slightly every year with minimum in 2013 and maximn

2009. Increase of emissions from 2014 was mainly caused by the end of urea production, which has not
been produced since 2014. Ammonia producti@@(emissions) was identified as a key category in this
@S NDa adzoYAdaAiAzyod

4.3.1.1 Source category description
Industrial ammonia production is based on the catalytic reaction between nitrogen and hydrogen:
0 600° g0

Nitrogen is obtained by cryogenic rectification of air and hydrogen is prepared using starting materials
containing bonded carbon (such as,.eMatural 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 residual oil from petroleum refining, which undergoesgbartidation 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 addition to carbon dioxide and
hydrogen. The final products of thiwo-step 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 ammonia produced, using the default
emission factor provied in IPCC 2006 Gl. 3.273&®/kt NH; (IPCC 2006). This emission factor was
obtained from IPCC 2006 Gl.,, Volume 3, Chapter 3, Table 3.1, corresponding to the total fuel
requirement, which is 44.65 GJ (NCV)/t;\IRCC 2006). Tot&lQ emissions from ammonia production
where lowered byCQ used in urea production and thudhe emissions were calculated using the
following equation

6006 Qi i QBEART £ Q6 AOMQE H U wE £ i 6AMQYD £ @EQE ¢
z{ 028 4 QOE DWQQWNQQE 0
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Urea production decreased to 1.1 kt in 2013. Since 2014, urea has not been produced in the Czech
Republic and emissions are calculated without subtractionC@§ consumed in urea production.
Apotential uncertainty in the emission factor for ammonia would not influence the total suG®f
emissions, because a corresponding amount of oil is not considered in the energy sector. The relevant
activity data and corresponding emissions are givenah. 4-13. RelatedCQ emissions from ammonia
production are reported in Tablel.A(d) under Other Oil, which is the feedstock used, as well (please see
chapter 3.2.3. for details).

Tab. 4-13 Activity data andCQ emissions from ammonia production in 19902017

Residual fuel oil used [TJ] 14997 14534 14985 14012 15644 13812 14865 13623 14044 11963
for 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 [kf] 108.48 131.94 108.48 93.09 90.89 109.22 100.42 67.44 14294 87.96
production

Residual fuel oil used [TJ] 13690 11522 10052 13084 12987 11326 10802 10119 11453 11793
for NH; product

Ammonia produced [k 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 [TJ] 11484 10278 10659 8212 9400 10118 9355 10146
for NH; product

Ammonia produced [kt] 257.19 230.18 238.72 18391 210.53 226.60 209.51 227.24
CQfrom 2.B.1 [kt] 705.45 628.05 653.79 601.13 689.05 741.66 685.72 743.75
CQ consumed in urea [kt] 136.34 125.34 127.54 0.81 NO NO NO NO
production

4.3.1.3 Uncertainties and time consistency

In 2014, estimates of thencertainty 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 2006 Gl.
(IPCC 2006). The uncertainty in the activity data remains unchanged at 5%eandcertainty in the
emission factorCQ EF) was also left at a value of 7%.

Time series consistency is ensured as the above mentioned methodology are employed identically across
the whole reporting period from the base year 1990 to 2017.

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 identifying gaps. Attention is also focused on checking
sources from intessector baindaries (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 cooperatiot@NEKO 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, o 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 is planned that the courgpecific conditions will be investigated to revike
emission factor used for emission estimates in category 2.B.1. Research will be conducted by
cooperation with experts fronthe University of Chemistry and Technology in Prague.

Only one manufacturer produces ammonia in the Czech Republic. Producersreptgsions related to

Energy activities under EU ETS. Unfortunately, no data reported in EU ETS are related to emissions
originating from ammonia production. It is not possible to obtain data related to emissions from
ammonia production directly from pradters for reasons of confidentiality 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 nitric acid constitutes one of the most important sourcedl,@f in the chemical
industry. N,O emissions from production of nitric acid in 2017 equalled to 0.4BLK), emissions have
decreased by 87% compared to 1990; the substantial decrease in recent years has been a consequence
of the gradual introduction of mitigion technology and improving its effectiveness. In 2017, the
production of nitric acidN,O emissions) was identified as a key category by trend assessment.

4.3.2.1 Source category description

The production of nitric acid is one of the traditional chemical psses in the Czech Republic. It is
carried out in three factories, where one of them manufactures more than 60% of the total amount.
Nitric acid is produced using the classical method, teghperature catalytic oxidation of ammonia
(Ostwald process) andibsequent absorption of nitrogen oxides in water. Nitrous (dinitrogen) oxide is
formed at ammonia oxidation reactor as an unwanted side product. Nitric acid production can be
described usinghe following stoichiometric equations:

a) Ammonia oxidation in thgas phase

100 wo © 100 @O0

b) NO oxidation in the gas phase

¢cO0 U P OO

c) NGO, absorption in water

o0 0 ™O0P ¢OOG U 0O

The nitric acid is manufactured at three pressure levels (at atmospheric pressure, slightly elevated
pressure (approx. 0.MPa) and at elevated pressure (0.0.8 MPa)). While production processes prior

to 2003 mostly progressed at atmospheric pressure and only to a lesser degree at medium elevated
pressure, the process at elevated pressure had predominated since 2004.
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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 substantial contributianremoval 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 effectiveneds of th
process in recent years.

4.3.2.2 Methodological issues

Nitrous oxide emissions from 2.B\&tric Acid Production are generated as agsgduct in the catalytic
process of oxidation of ammonia. It follows from domestic studies (Markvart and Bernauer, 1999, 2000,
2003), describing conditions prior to 2004, thhé resulting emission factor depends on the technology
employed: higher emission factor values are usually given for processes carried out at hormal pressure,
while lower values are usually given for medipnessure 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 nitrogen KHgides,

(i.e. NO and N£. In this country, the process ofl8ctive Catalytic Reduction (SCR) is mostly used, which
slightly increases the amount &0, and also to a certain degree N@elective Catalytic Reduction
(NSCR), which also remow®to a considerable degree.

Studies (Markvart and Bernauer, 2000, 3p@ecommendthe following emission factors for various
types of production technology and removal processes that are givéabn4-14. The emission factors
for the basic process (without DEN@chnology) are in accord with the principles givenPPC 2006 Gl.
(IPCC 2006). The effect of tN&y removal technology on the emission factor O was evaluated on
the basis of the balance calculations presented in studies (Markvart and Bernauer, 2000, 2003).

Tab. 4-14 Emission factors foN,O recommended by (Markvart and Bernauer, 2000) for 1992003

Emission factorN,O
[kg N,Olt HNQJ 9.05 9.20 1.80 5.43 5.58 1.09
Collection of activity data for HN@roduction is difficult, because of the present legislatiovhich
complicates the releasing of statistical data on manufactured 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 Repuldiee (Markvart and Bernauer, 2000, 2003, 2004).

During 2003, conditions changed substantially as a result of the installation of new technologies
operating under higher pressure of 0.7 MPa. At the same time, some older units operating under
atmospheric pessure of 0.1 MPa were phased out. These changes in technology were monitored in the
study of Markvart and Bernauer (Markvart and Bernauer, 2005). This study presents a slightly modified
table of N,O emission factors, while those for new technologies were obtained from a set of continuous
emission measurements lasting several months. Other values are based on several discrete
measurements. A table of these technolegpecific emission factors is givbalow.

Tab. 4-15 Emission factors foN,O recommended by Markvart and Bernauer, for 2004 and thereafter

Emission factorN,O [kg
N,O/t HNG]
Y EF withoutN,O mitigation.

9.05 4.9 1.09 7.8%
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In the last quarter of 2005, a neN,O mitigation unit based on catalytic decomposition O was
experimentally installed for 0.7 MPa technology, and became the most important such unit in the Czech
Republic. As a consequence of this technology, the relevant EF decreased from 7.8 toN}&8 HYIO;
(100%). Therefore, the mean value in 2005tfar 0.7 MPa technology was equal to 7.02N¢@/t HNG;
(100%) (Markvart and Bernauer, 2006).

In 2006- 2017, the mitigation unit described above was utilized in a more effective way. The decrease in
the emission factor for 0.7 MPa technology as a restilinetallation of theN,O mitigation unit and
gradual improvement of the effectiveness is givei ai. 4-16.

Two high temperatureN,O decomposition catalytic systemsere used in the abovementioned 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 rings provided by
Heraeus wa used in the JanuaryJune 2009 period and the measured &P was 3.10 kd\,O/'t HNG;
(100%); in the Juilovember 2009 period, B¥;O was 3.30 kd\,O/t HNO; (100%). The second system
consisting of high temperaturl,O decomposition catalyst developed by YARA company, decreased EF
N,Oin the November December 2009 period to the value 0.95Ngg/t HNO; (100%) in a higlpressure

nitric plant. The catalytic activity dfe high temperature decomposition system has dexsed slightly

due to both increasing selectivity dhe PtRh ammonia oxidation catalyst toward$O and slow
deactivation ofthe N,O decomposition catalyst. Thus, the mean value ofNEPBfor this high pressure

nitric acid technology in 2009 was assesatd value of 2.85 kiy,O/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 temperaii@ decomposition
catalyst (i.e. YARA catalyst) is employed, th&lfERvould be approximately close to 1.3 kgO/t HNG;
(100%).

lwlQa OlFGrteadgry oKAOK 61 a | faz2 dza SRNDgonvarsiomu = SE
and the catalyst efficiency was practically constant during the last three years in thereggure (0.7
MPa) 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 78 7.02 594 437 482 285 129 130 145 165 251 272 1.78 1.35
HNG; (100%)]
Effectiveness
of mitigation - 10 239 439 382 634 834 833 814 788 67.8 6519 77.18 8271

[%]
A EF withoutN,O mitigation.

The emission factors used in the Czech Republic are compared with the EFs presented in the IPCC 2006
Gl. (IPCC 2006) in tAab. 4-17.

Tab. 4-17 Comparison of emission factors fdf,O from HNQ production

Plants with NSCR (all processes) HPnn b M (IPCC 2006)
Plants with processed integrated or tailddgO destruction HPpnNn B MIE;

Atmospheric presssure plants (low pressure) po®nn b M

Medium pressure combustion plants Tdnn B HN

High pressure plants ddnn 5 N n

Czech Republic (Markvart and
Atmospheric pressure plants 9.05 Bernauer, 2009,
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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 (WO 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 directly ftmrEU ETS form and thus Tiers2he
methodology for emission estimates.

Tab. 4-18 Emission trends for HNgproduction andN,O emissions in 19902017

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 2.02 3.99
2009 505.17 1.52 3.01
2010 441.70 1.09 2.48
2011 561.82 1.24 221
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 543.93 0.45 0.83

While the slight fluctuations in IEF to 2004 were caused by slow changes in the relative contributions of
the individual technologies with various technologically specific emission factors giVei.id-14 and

Tab. 4-15, since 2005 the reduction in IEF has been caused mainly by the gradual increase in the
effectiveness of the itigation units employed for the dominant technology (SEab. 4-16) to 2010. A
further reduction in IEF in 2011 was then caused by an increasing contribution sodoinant
technology (0.7 MPa) to 56% of the annual production of HINO

The Institute of Physical Chemistry of the Czech Academy of Science together with the University of
Chemistry and Technology (Prague) are studying the high temperature decomposifgd fodom HNQ
production by using a structured catalyst with focus dre tpossible use of the technology on an
industrial scale. It follows that the development of technologies used in nitric acid production is still
ongoing and possible improvements could be introduced in the future.
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4.3.2.3 Uncertainties and time -series consistency

In 2014, the estimates of the uncertainty parameters were refined on the bagistioé 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 equatléo 4% and the uncertainty in the average emission factor

(N.O EF) vas reduced to 15% in relation to the increasing number of direct measurements.

Time series consistency is ensured as inventory approaches concerned are employed identically across
the whde reporting period from the base year of 1990 to 2017.

4.3.2.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

In addition to verification othe input data, the interannual changes of the implied emission factors are
analysed.The EU ETS reports, which are 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

In this year, no recalculations were performed in this sector.

4.3.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvement is planned for the next submission.

4.3.3 Adipic Acid Production (CRF 2.B.3)

Adipic Acid production is not occurring in the Czech Republic.

4.3.4 Caprolactam, Glyoxal and Glyoxylic Acid Production (CRF 2.B.4)

4.3.4.1 Source category description

There isonly one facility for production of caprolactam in the Czech Republic. Glyoxal and Glyoxylic Acid
are not produced in the Czech Republic. Information provided in this chapter is related to caprolactam
production.

Caprolactam is prepared by traditionalctenology from cyclohexanone and hydroxylamine sulphate,
which is prepared by the Rasching process. Cyclohexanone reacts with hydroxylamine sulphate yielding
cyclohexanonoxime, from which caprolactam is produced by the Beckmann rearrangement. Then
caprolacam is isolated from the reaction mixture by neutralisation with ammonium hydroxide.

4.3.4.2 Methodological issues

There is only one facility for caprolactam production in the Czech Republic. Emission estimates for
caprolactam production are based on a series of studies (Markvart and Bernauer¢Zi¥3) and
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(Bernauer and Markvart, 20142016). The facility for caplactam production provided data on the
consumption of ammonia (1177 kg Mkbur) and the production capacity (5.4 t caprolactam/hour).
Assuming thatthe conversion of NEto N,O is routinely 2%,the emission factor 5.7 kd\,O/t
caprolactam was establishefiom the mass balance. The production unit in the facility works at
atmospheric pressure and thuble emission factor should be compared withe emission factor for
atmospheric burning of ammonia and not with higressure burning of ammonia. Emissiord\gO in

the amount 246 N,Olyear were estimated by usinthpe plant-specific emission factor and working hours
per year (8000 hours/year). Due to the lack of activity data, emissions were reported consistently
through the time series until 2014. For 2012016,the activity data have been obtained directly from
the producer. Activity data for 2017 have not been obtained directly from manufacturer and thus activity
data were calculated as average production for 202016.

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 overall uncertainty in the
determination of GHG emissions ihet 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 and calculations are archived by the sectoralreapel 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 EU ETS forms cannot be used for emission estirhatesise 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 that the emissions from caprolactam
production are nogreater than the estimated amount of 0.25KtO 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

In this year, no recalculations were performed in this sector.

4.3.4.6 Caegory-specific planned improvements, including tracking of those identified in the
review process

No improvement is planned for the next submission. Emissions are estimated according a series of
studies(Markvart and Bernauer, 20042013) and (Bernauer and Markvart, 2012016). Data from EU

ETS forms include only the aggregated amount of emissions, which cannot be linked with specific
chemicals.

4.3.5 Carbide Production (CRF 2.B.5)

Carbides are not produced the Czech Republic.
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4.3.6 Titanium Dioxide Production (CRF 2.B.6)

In the Czech Repubilic titanium dioxide is produced using sulphate route process and as it is stated in the
IPCC 2006 GI. (IPCC 2006) that this process does not give rise to process gregeshensiesions 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 in 19@&edirdt production of

soda ash started in 1907. The factory constituted a monopolist manufacturepad in the Czech
Republic and Czechoslovakia. Soda was producdideltyaditional Solvay process anide product was

usually distributed to glass manufacturers. The factory was closed in 1991. Since then, soda has not been
produced in the Czech Republic.

4.3.8 Petrochemical and Carbon Black Production (CRF 2.B.8)

This category includes carbon dioxide and methane emissions from the production of ethylene, ethylene
dichloride, carbon black and styren@tal emissions from category 2.B.8 Petrochemical and Carbon
Black Production equalled to 1058.64 ®Q eq., emissions have increased by 27% compared to 1990
and by 226% compared to previous year. Decrease of emissions for 2015 and 2016 was caused by an
accident in the refinery plant with ethylene unit in August of 2015. The accident resulted in an
unplanned shutdown of the petrochemical part of the production plant. The ethylene unit was
reconstructed. The production capacity of the unit is now greatenttiet 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 Czech Republic is produced by pyrolysis ofl@etnofractions, composed of a very wide
range from fractions of G884 (propane) to the higher boiling fractions. The ethylene unit contains
several pyrolysis furnaces that process raw gas (LPG, ethane and propane) and liquids- (HCVD
hydrocracked vacuum sfillate, naphtha, and in very limited quantities of diesel fuel). Basically, a
thermal, noncatalytic fission in the presence of steam is performed and its major products are ethylene,
propylene, benzene and C4 fraction.

1,2-dichloroethane known, also athylene 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),2-dichloroethane is prepared by oxychlorination of etmdeand is

then used as source material for vinyl chloride monomer (VCM) production.

In the Czech Republic, carbon black is produced in one faciliiyebfiurnace 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 presence of catalysers BeCr0;-K0).

4.3.8.2 Methodological issues

Default emission factors from the IPCC 2006 GI. (IPCC 2006) are employed to determine carbon dioxide
and methane emissions from the production of carbon black, ethylene, ethylene dichloride and styrene.
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RelatedCQ emissions from Petrchemical and Carbon Black Production are reported in Tablel.A(d)
under Naphtha, which is the major feedstock used, as well (please see chapter 3.2.3. for details).

CQ and CH, emissions from the production of ethylene

Reliable data for the production 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 emission factors (IPCC 2006). In the peridal (12917, CQ
emissions varied between 184.41 (due to the accident) to 958.8%ktand methane emissions varied
between 0.29 and 1.51 IGH, detailed values for each year are availablelab. 4-19.

Tab. 4-19 Emission trends fron€CQ and CH, emissions from production of ethylene in 199®017

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

CQ and CH, emissions from the production of ethylene dichloride

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 2006 GIl. methodology provides aafadueissions of carbon dioxide 0.29CQ/t

VCM produced and for methane 0.0226@&H/t VMC produced as default emission factors (IPCC 2006).
Carbon dioxide emissions varied in the period 1992017 between 16.68 KLQ and 40.29 kiCQ. Due

to the low emission factors' value, the values of methane emissions varied in the period¢12Q07
between 0.001 and 0.003 KtH, which is considered as insignificant value2017, emissions of carbon
dioxide equalled to 25.16 kt and methane emissions equate@ @019 k.
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CQ and CH, emissions from the production of carbon black

Exact information on activity data related to carbon black production is available since 2013; thus, the
data for other years were taken from the study (Bernauer and Markvart, 208iB)ce 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 reported as confidential
C (NK) in the CRéporter. Data are available for review experts in calculation sheets upon a request. The
emission factor taken from the IPCC 2006 Gl. equals to 0.@HKgcarbon black produced and 2.62

t CQ/t carbon black produced (IPCC 2006)2017, emissions oadion dioxide equalled to 68.9Q and

methane emissions equalled to 0.0016 kt.

CQ and CH, emissions from the production of styrene

Because of the growing consumption of polystyrene, the production of styrene has gradually increased
since 1990. CzSO alsibes 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 110 kt styrene p.a.

2004 140 ktstyrene p.a.

2005- 2010 150 kt styrene p.a.

from 2011 exact production from EU ETS forms

tKSasS SadAayYlridSa 2y (GKS lYz2dzyid 2F aGeNByS LINRRdJzOS
FYR b2@t 12X Hamnou® ¢KS SYAaaAil2edualdtb QAD2 kCH/Kt biyjreBe/ T NR Y
(IPCC 2006). The emission factor @B 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 Czech Republic, only
one facility $ 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 2017, emissions of carbon dioxide equalled to84ktdand methane emissions equalled to

0.67 ktCH.

4.3.8.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the IPCC 2006 GI. (IPCC 2006), i.e. at the level of 5% for
the activity data and 40% for th€Q and CH, emission factors. Overall uncertainty data are given in
Chapter 1.6.

Time series consistency is ensured as inventory approaches concerned are employed identically across
the whole reporting period for each subcategory.

4.3.8.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.3.8.5 Source-specific recalculations, including changes made in response t o the review
process and impact on emission trend

In this year, no recalculations were performed in this sector.
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4.3.8.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned.

4.3.9 Fluorochemical Production (2.B.9)

Fluorinates are not produced in the Czech Republic.

4.3.10 Other (2.B.10)

CQ emissions from category 2.B.10, which includes other-@oergy use in chemical industry and ron
selective catalytic reduction equalled to 229.490@ in 2017.

4.3.10.1 Source category description

Subcategory 2.B.10 Other is divided into two subcategories. The firstasabory includesCQ
emissions from nofselective catalytic reduction (NSCR) of output gases from nitric acid production; the
second one includes emissiofr hydrogen production by steam reforming in the petrochemical and
chemical industry (excluding hydrogen used for Widduction, which is based on other feedstock than
NG, see section 4.3.1). Emissions from NSCR are not very significant (about@8ktkErissions from
steam reforming of NG are somewhat more significant (about 200 G)j.

4.3.10.2 Methodological issues

Thanks to intensive consultation with experts at CzSO and the University of Chemistry and Technology in
Prague (VSCHT), it is npassible to reliably specify emissions from remergy use and thus reallocate
activity data, which are reported under 1.A.2.c in accordance with IPCC 2006 GlI. (IPCC 2006).

The production of nitric acid in installations with NSCR is obtained from EU %S @urrently, two
installation units with NSCR are operating in the Czech Republic. EmissiG ae calculated by
simple Tier 1 methodology, where the production data are multiplied by the emission factor. The
emission factor is based on a seriestidies (Markvart and Bernauer, 20Q£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 ¢0 ©60 ¢O0U

The emission factor 103 k§Q/1 t HNQ was derived for the reaction and was used for emission
estimates.

Emissions for hydrogen production by steam reforming in the petrochemical and chemical industry
(excluding hydrogen used for Blproduction) are calaated using the following equation

06 Qi | QIO GO ¢ VHROR'COMWET 'O 'Qa Qi i £Q8 EYH 'Y

The net calorific value of natural gas consumed for-anargy use in the chemical industry is obtaine
from the Energy QuestionnaireNatural Gas provided by AlEEurostat¢ UNECE. EF for natural gas is
calculated on the basis of the NET4GAS Ltd. correlation (see Annex A5.1).

Tab. 4-20 gives an overview of th€Q emissions from category 2.B.10 Other. Rela®@ emissions
from 2.B.10 are reported in Tablel.A(d) under Natural Gas as well (please see chapter 3.2.3. for details).
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Tab. 4-20 Emission trends for category 2.B.10 Other in 200817

CQ
emissions

[k 208.34 123.08 195.74 206.72 210.01 201.33 204.76 208.02 220.49 212.09

CcQ
emissions 1442 13.39 1442 1349 1452 1343 1477 15.04 13.09 17.40
[kt]

4.3.10.3 Uncertainties and time consistency

The uncertainty of the activity data and emission factors used for computatioreamadsions from
category 2.B.10 correspond to the uncertainty estimates from the Energy sector, category 1.A.2
Manufacturing industries and construction. The uncertainties are for this category in line with IPCC 2006
Gl. (IPCC 2006), i.e. at the level off@#ihe activity data and 2.5% for the emission factor.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from 2008 to 2017.

4.3.10.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.3.10.5 Source-specific recalculations, including changes made in response to t he review
process and impact on emission trend

In this year, no recalculations were performed in this sector.

4.3.10.6 Source-specific planned improvements, including tracking of those identified in the
review process

In further submissions it is planned to invgstie the possibility of disaggregating data for remrergy
and energy use of NG for the 1990007 period.CQ emissions from NG in the chemical industry were
reported for this period under 1.A.2.c.

4.4 Metal Industry (CRF 2.C)

This category includes main@Q emissions from 2.Clton and Steel Productign99.8% ofCQ
emissions arise from 2.C.CQ emissions from iron and steel are identified as a key category (by both
level and trend assessments). A small amour@idfis ako emitted.

Ferroalloys were manufactured in limited amounts in a small production unit in the Czech Republic; this
process could constitute an unsubstantial sourc€C6 emissions. Specific data were obtained straight
from the operatorg there is onlyone producer of ferrovanadium.

For the production of Lead and Zinc data are also obtained straight from the operators, however there is
only one producer of secondary lead and one producer of zinc.
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Investigation revealed one smaller production plant, evhireported 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 ¢nAySO ASifesidh R&iomm i thé rddkidstgrn part of the Czech RepubBoth these

metallurgical works employ blasi
furnaces and 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 aw iron (in the liquid
state) from the nearby blast
furnaces (located in the area o
the Ostrava metallurgical works). 1930 1993 1996 1999 2002 2005 2008 2011 2014 2017
O Metallurgical Coke B Limestone and Dolomite Use

CO, &q. [ki]
2000 4000 6000 8000

0

2.C.1. was identified as ke
category in this submission byrig 4.5 Trend of CO2 emissions in 2.C.1, 19@D17[kt CO2]
level and trend assessment, both

by Approach 1 KC analysis and also appr@a€d analysis.

4.4.1.2 Methodological issues

TheCQ emissions from iron and steel production were calculated using the national approach which can

be considered as Tier 2. However, Tier 2 emission estimations based in IPCC 2006 Gl. (IPCC 2006) include
recommendtions to also include emissions arising from combustion of Blast Furnace and Oxygen Steel
Furnace Gas in other than metallurgical complexes (for instance in Energy category 1.A.1.a). However, it

is expected in the Czech Republic that all Blast Furnac®apgden Steel Furnace Gases are combusted
directly in the metallurgical complexes. This means that the national approach to emission estimations
contains a few aspects from Tier 1, as some parts of the equation are available for the computation. An
important aspect of the computation is the amount of carbon in the reducing agent (i.e. in metallurgical
coke) and thus also the amount of carbon in scrap and in steel. Further, small amount of Bituminous Coal

in 2014, 2015 and was also used as reducing agaheiblast furnace, as well as Coal Tar in years 2007

till 2013. Thus, the approach used is considered to be as close to Tier 2 based on IPCC 2006 Gl. (IPCC
2006) as possible. Details of the amount of reducing agents are givebi®-21. In the carbon balance

the amount of carbon in coke, bituminous coal (in 2@12016) and coal tar (in 20072013) used in

blast furnaces. Further amount of carbon in sinter, ipign and steel is part of the emission estimation.

The total amount of total carbon produced in the process is following equation

0 0 0 0 0 0 0
Coke Oven Gas is not in the official CzSO data reported in transformation processes, so it is used only for

warming up, so the emissions are reported under 1.A.2.a. Blast Furnace Gas is used for warming the air
for the blast furnace.
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99% of produced pigan is used immediately in the facility for steel production. Iron ore charge for blast
furnaces is ensured from three quarters by sintering of sinter fines in our own Sinter Plant and the
remaining portion of iron ore charge is formed by pellets, lumpsand also secondary materials. Blast
furnace coke is supplied from the neighboring Coke Oven Plant, part of blast furnace coke and liquid fuel
is purchased from external sources. Produced hot metal and sinter is used for internal consumption only.
Steel § here homogenised, additionally alloyed to the exact chemical composition, heated to the
appropriate casting temperature and desulphurized, and modification of inclusions is performed using
filled profiles. After this oubf-furnace processing molten steis sequentially cast on three continuous
casters into billets, slabs or small slabs. Finishing lines represents two sedlilog mills and a wireod

mill, which provide a wide assortment of profiles and wire rod.

The calculation in IPCC 2006 Gl. QFXD06) also includegsQ emissions from limestone and dolomite
used in iron and steel metallurgy. Since the 2015 submission, these emissions have been reported under
2.C.1. Data reported under EU ETS were used for these emissions, i.e. Tier 3.

The compuational approach as well as the parameters used were consulted in general with a
representative ofThe Steel Federation, Inc. Relat€d) emissions from 2.C.1 are reported in Table
1.A(d) under Coke Oven Coke (12®17), Other bituminous coal (2032017 and Coal Tar as well
(20072013) as well(please see chapter 3.2.3. for details).

Tab. 4-21 The amounts of metallurgical coke consumed a@@) emissions in 199@ 2017

1990 3211 NO NO 891.04 9642.54
1991 2559 NO NO 891.03 7750.98
1992 2624 NO NO 891.03 8049.44
1993 2426 NO NO 891.04 7479.70
1994 2663 NO NO 891.03 8143.88
1995 2587 NO NO 891.04 7930.90
1996 2701 NO NO 891.05 8257.45
1997 2846 NO NO 891.01 8907.86
1998 2750 NO NO 891.05 8625.62
1999 1941 NO NO 891.08 6346.94
2000 2327 NO NO 890.88 7418.03
2001 2175 NO NO 891.20 7016.95
2002 2252 NO NO 891.16 7251.30
2003 2459 NO NO 890.29 7846.70
2004 2628 NO NO 892.15 8176.00
2005 2260 NO NO 891.06 7084.34
2006 2480 NO NO 887.65 7952.48
2007 2570 NO 35 897.73 8258.72
2008 2366 NO 59 887.78 7715.56
2009 1801 NO 56 877.45 6022.92
2010 2082 NO 33 927.97 6733.78
2011 2086 NO 26 857.92 6536.30
2012 2007 NO 23 846.47 6368.95
2013 2057 NO 7 1079.53 7041.88
2014 1886 276 NO 1051.93 7263.48
2015 1780 300 NO 947.59 6952.69
2016 1842 319 NO 1039.28 7281.78
2017 1605 278 NO 926.77 6453.12

The amounts of blast furnace coke consumed and corresponding emissions are Jiabn4f21.

Estimation ofCH from metal production is based on the IPCC 2006 Gl. Tier 1 methodology. Default
emission factors 0.1 @H per tonne of coke produced and 0.07 & per tonne of sinter produced
were used. In this case, the relevant activity data correspond to the anmfurdke produced from the
Energy Balances of the CR are given in CRF Tables and official statics data of sinter produced.
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Emission estimates of precursors for the relevant subcategories have been transferred from NFR to CRF,
as described in previoughapters 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 revised in previoussobsi
(CHMI, 2012b). The new estimate of EB)Y is now 10%, which is in accordance with the 2006 GI. (IPCC
2006) and is slightly higher than the former value (5%). The estimate for AD (7%) remained unchanged,
because this value is in good agreement wvtite recommendation in the Regulation of Commission (EU)
No. 601/2012 (EU, 2012). Further improvement of uncertainty estimates is planned for the next
submission.

Consistency of the time series is ensured as the inventory approaches concerned are employed
identically across the whole reporting period from thase year of 1990 to 2017

4.4.1.4 Source-specific QA/QC and verification

The sectoispecific QA/QC plan follows from the overall plan described in Chapter 1. The greatest
attention was focused on identifyingaps 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 intexector boundaries (Energy, Industry) that they are neitbheritted 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 CHMAnd KONEKO and were mutually compared. Experts at CHMI additionally checked
most of the calculations carried out by experts at KONEKO and vice versa. For another QA, especially QA
of computational approach, is also used former coordinator of National tovgiBystem.

The gquality control was held by fulfilling the QA/QC form presented in Annex 5.

4.4.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

A small change in data for bituminous coat calorific value \&s provided for 208. Howver, the change
yelds indecreaseof the emissions byess than 0.1%, thus it is really minor.

4.4.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

In future submissions is planned to investigate data relevant for potential implementation of Tier 3
methodology in this category. Specific stepere already taken in recent yeatowever the issue need
further detailed activity data, which will be discussed wittevant representatives.
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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. InGkech Republic is only one
producer of ferrovanadium. Therefore, 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) deaot provide emission factors of this type of ferroalloy. However, IPCC 2006 G
provides emission factors based on specific share of Si in the ferroalloy. Chemical composition of the
ferrovanadium produced in the Czeckrblic is known. Using the simpfgoportion rule, emission
factors were calculated faCQ, 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 used for 2.C.2 emission estimates

Vanadium 75-85% FeSi 45% Si 25 0.083333%)

Aluminum 1.5% max FeSli 65% Si 3.6 0.083077 0.023077%)
Silicon 1.5% max FeSi 75%Si 4 0.08 0.02
Carbon 0.25% max. | FeSi90%Si 4.8 0.08 0.018333
Phosphorus 0.08% max.

Sulfur 0.08% max.

*)emission factors used for computation

4.4.2.3 Uncertainties and time consistency

Since defaulemission factors were used for emission computations, the uncertainty of emission factors
were considered default, i.e. provided in table 4.9 in IPCC 20Q8PGC 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 follows from the overall plan described in Chapter 1. General QC
procedures were applied in this sector. The activity data and composition of ferroalloys were discussed
with representative of Th&teel 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, includ ing tracking of those identified in the
review process

Since the emissions are negligible, no improvement is planned.

Part 1: Annual inventory submission 207



)
.Jgh CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902017

4.4.3 Aluminium Production (2.C.3)

Investigation revealed one smaller production plant, which reported that aluminium was used as a
reducing agnt; this did not lead taCQ emissions. In 2009 this production was stoppRdcently, 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 alunmmiln order to avoid using ofdgases is used

cover salts method. The recommendation from FCCC/ARR/2016/CZE, 1.13 is not in line with IPCC 2006 G
and further not comparable to the reporting of other Annex | Parties. The recommendation is requesting
to report CQ and PFC emissions from secondary aluminium production in the correct category (2.C.7
Other). There is no guidance for this kind of processes for reporting under 2.C.7. Further, no Annex |
Party is reporting such emissions. The inventory teamebed, that no greenhouse gases are arising
from the processes mentioned.

4.4.4 Lead Production (2.C.5)

4.4.4.1 Source category description

In the Czech Republic there is no primary production of lead, however secondary production and
recycling is happening. There is one installation specialised for this production.

4.4.4.2 Methodological issues

Research was performed on potential Lead producerhin@zech Republic. The data were obtained
straight from the operator; the data has to be displayed as confidential. @eemissions were
estimated at the level of Tier 1 methodology based on the IPCC 20Q°GC 2006) using the default
CQ emission factor 0.2 €Q/t of lead. CQ emissions ir2017equalled11.18kt.

The emissions are under the threshold of significance.

4.4.4.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the uncertaiveresbased 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 described in Chapter 1. General QC
procedures were appd in this sector. The activity data and composition of ferroalloys were discussed
with representative of The Steel Federation, Inc.

4.4.4.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculation was performed in this category in current submission.

4.4.4.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the emissions are negligible, no improvement is planned.
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4.45 Zinc Production (2.C.6)

4.4.5.1 Saurce 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 one producer of zinc, which is

operating since 1998. Updateactivity data from other producer, which was operating during 190

1999 were obtained in this submission. No GHG emissions are arising from the secondary zinc
production.

4.4.5.2 Methodological issues

The research of potential Zinc producers in the Czech Biepwas performed. Detailed data were
obtained straight from the operator, the data has to be displayed as confidential CChemissions
were estimated on the level Tier 1 methodology based on IPCC 2000°GC 2006) using defa@
emission factorl.72 t CQ/t of zinc. CQ emissions 2017 equalled 0.5kt, which presents negligible
share in the whole inventory.

4.4.5.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the uncertainties were based in
IPCC 2006 GI. recommendation, i.e. 10% for activity data and 50% for emission factor.

4.4.5.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan described in Chapter 1. General QC
procedures were applied in this dec.

4.45.5 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 1:99999. The transparency of
reporting was increased due to thirecalculation. The updated emissions are by 0.5% higher in
comparison to the reporting of last submission.

4.45.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the emissions are negligible, no improeetris planned.
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4.5 Non-energy products from fuels and solvent use (CRF 2.D)

This subcategory includes the emissions from the first use of
fossil fuels as products, where their primary use is other than
8% combustion for energy production or use as a reducing agent

in industrial processes.
5%

B 201 Lubricant use
B 2D 2 Parafiin wax use Production
| 203

Other Fig. 48 shows the share of imddual subcategories in 2.D.
83% of 2.DCQ emissions are produced from Lubricant Use,
Fig.4-6 The share of individual subcategories followed by Urea used as catalyst29d and the use of
CO2 emissions in 2.D in 20[kt CO2] Paraffin Wax (%).

Products reported in this subcategory inctud.ubricants,

12% Paraffins, Asphalts and Solvents. Emissions from other
(secondary) use or disposal of these products are included in
the relevant sectors (e.g. Energy, Waste).

45.1 Lubricant Use (2.D.1)

4.5.1.1 Source category description

Lubricants are produced from refining of crude oil in petrochemical installations.eTban be
distinguished between engine oils and industrial oil or grease.

4.5.1.2 Methodological issues

The activity data are provided by CzSO in the official Energy balance of the Czech Republic- The non
energy use of fuels is also included. The amount of lubtécased for other than energy production is
included in this category as activity data.

Tier 1 methodology from the IPCC 2006w&s used folCQ emission estimations. The default emission
factor 20 kg C/GJ was used; the Oxidised During Use (ODU)astarsed as a default value equal to
0.2. CQ emissions from this category in 20were equal to 19 kt CQ. RelatedCQ emissions from
2.D.1 are reported in Table1l.A(d) under Lubricants as well (please see chapter 3.2.3. for details).

4.5.1.3 Uncertainties and t ime consistency

Since the activity data used are from official statics, the suggested 5% uncertainty (IPCC 2006) was
applied for this category. Since default ODU factor was used, suggested 50% uncertainty from IPCC 2006
Gl. was applied for emission factancertainty.

4.5.1.4 Source-specific QA/QC and verification

Standard QA/QC procedures were applied for this subcategory. Special attention was paid {0 cross
sectoral issues (Energy x IPPU), so no emissions are omitted, nor counted twice.

45.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculation performed in this submission.
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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 separated from fossil fuels called paraffins, waxes or vaseline.
From chemical point of view they are mixtures of solid paraffinated hydrocarbons obtained from crude
oils. Different types are characterised by poinsofidification and amount of oil contained.

4.5.2.2 Methodological issues

Activity data reported in official Energy balance of CzSO asemergy use are used for emission
estimation in this category. Tier 1 methodology from IPCC 200IRCC 2006yvas used fo CQ

emission estimation. Default emission factor 20 kg C/GJ was used, Oxidised During Use (ODU) factor was
used default equal to 0.Z2Q emissions in 204from this category were equal to 61& CQ.

4.5.2.3 Uncertainties and time consistency

Since the activitydata used are from official statics, the suggested 5% uncertainty (IPCC 2006) was
applied for this category. Since default ODU factor was used, suggested 50% uncertainty from IPCC 2006
Gl.(IPCC 2006yas applied for emission factor uncertainty.

4.5.2.4 Source-specific QA/QC and verification

Standard QA/QC procedures were applied for this subcategory. Special attention was paid {0 cross
sectoral issues (Energy x IPPU), so no emissions are omitted, nor counted twice.

4.5.2.5 Source-specific recalculations, including chan ges made in response to the review
process and impact on emission trend

No recalculation performed in this submission.

4.5.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned in thislxcategory.

45.3 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 @CC 2006) are not considered to be a source of dir&¢missions.
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Road Paving With Asphalt

This category includes particularly emissions of ozone precursors in¢I230b time- series. Based on
the IPCC 2006 GI. (IPCC 2006) only NMVOC emission should be reported. Data in reporting for the
UNECE/CLRTAPéntory in NFR are used. Emissions from Road Paving with Asphalt are not considered

to be a source o€Q emissions (IPCC 2006).

Urea used as catalyst

IPCC 2006 GIPCC 2006ncorporate this category as source@f) emissions. However, based on
methoddogy temissions from this process should be included in Energy sector, 1.A.3. Since the
emissions does not arise from fuel combustion, the emissions are covered under IPPU sector.

4.5.3.2 Methodological issues

Solvent Use

The IPCGSI. (IPCC 2006) uses the CORRNAethodology (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.

I a

Inventory of NMVOC emissions @017 F 2 NJ G KA &4 &ASOG2NJ A4 :
¢ KA a a

0]
t NI 3dz2S 6DSAYLX 20t 3 HAaMpL D addzRe A
is also adopted for the Natioh&HG inventory.
Solvent Use activity data are based on the following sources of information:
9 statistical information on producers and imports from the Czech Statistical Office,
1 REZZO data,

1 annual reports of the Association of Coatings Producers Asdociation of Industrial

Distilleries,
9 information from the Customs Administration,

1 regular monitoring of economic activities and economic developments in the CR, knowledge
and monitoring of important operations in the sphere of surface treatments, eafigdn the

area of application of coatings, degreasing and cleaning,

1 regular monitoring of investment activities is performed in the CR for technical branches
affecting the consumption of solvents and for overall developmental technical trends of all

branches of industry,
1 monitoring of implementation of BAT in the individual technical branches,

9 technical analysis of consumption of solvents in households; NMVOC emissions from

households are entirely fugitive and, according to qualified estimates,
approximately 16.5% to total NMVOC emissions.

contribute

The activity data for Solvent Use were extracted from the official Energy balance. Form the whole
amount of norenergy use of Other oil products were extracted the Oil needed fargibtiuction. Sum
of the reg of Other Oil and nomnergy use of White spirit was considered as the best available data for

Solvent Use. This approach was approved with relevant experts from CzSO.

Road Paving With Asphalt

The activity data from last submission were used. Emissi@angsed fromUNECE/CLRTAP inventaries
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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 Repubdicvative
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 t98817 time series, which was consulted as
appropriate time series, when this pregs 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, axacint 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 significance.

CQ emissions ir2017from this category were equal tor1l kt CQ.

4.5.3.3 Uncertainties and time -series 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 uncertainty of activity data is considered based on expert judgement as 25%.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 199207,

Road Paving With Asphalt

Since naCQ, CH or N,O emission were estimated in this category, no uncertainties were considered in
this category.

Urea used as catalyst

Suggested default range for uncertainty was applied for 2.D.3 category, i.e. 5% for activity data and 5%
for emission factor uncertainty. ddvever even though the emission are reported under 2.D.3, the range

was applied based on IPCC 2006 Gl. Vol. 2 Energy (IPCC 2006), where methodology for emission
estimation from urea used as catalyst is provided.

4.5.3.4 Source-specific QA/QC and verification
Solent Use

The emission data in this section were taken from the UNECE/CLRTAP inventories in NFR. Annual reports
are available on the method of calculation for the individual years since 1998. Following transfer of the
emission data to the new CRF Reportewas apparent that trends in the emissions did not exhibit any
significant deviations.

7 A

I O2yGNRE gl a LISNF2NX¥YSR 2F @K O2YLI ye& LINRPOSaaAy
of processing of UNECE/CLRTAP inventories in NFR.

Road Paving With gphalt

No specific QA/QC or verification procedures is applied.
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Urea used as catalyst

Standard QA/QC procedures were applied for this subcategory. Activity data estimate was discussed with
the expert for transport.

4.5.3.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Solvent Use

No recalculations performed in this submission.
Road Paving With Asphalt

No recalculations performed in this submission.
Urea used as catalyst

Due to updaté activity data and due to use of COPERT 5 model in 1.A.3 the activity data was
consequently updated also for the category 2.D.3 Othdrea Used as catalyst.

4.5.3.6 Source-specific planned improvements, including tracking of those identified in the
review proc ess

Solvent Use

No improvements are planned in this category.
Road Paving With Asphalt

No improvements are planned in this category.
Urea used as catalyst

Further investigation of activity data is planned for the future submissions.

4.6 Electronics Industry (CRF 2.E)

Of the categories of sources classified under the Electronics Industry (2.E), only the Integrated Circuit or
Semiconductor (2.E.1) category is
relevant for the Czech Republic.

This category includethe gases
HFG23, Ch, GFR;, Sk and NF.

35

5
@ . .. -
g o For this submision, it was
z o verified that Sk or other fluorine
g © compounds are not used in
£ category 2.E.3 Photovoltaics.
w T3
e T The emission trend for the
PR 38o8323388533 e yaexool category 2.E Electronics Industry,
222 RAQQRRQRSRRAQARRRRR :
which  also represent the
Fig.4-7 Trend of emissions from 2.E Electronics Industry [ki,€Q] emission trend of subcategory
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2.E.1 is depicted iRig.4-7 from year 1997, when the use @ffz began to 2017. Emissions ocfjkses
equalled t06.72 ktCQ eq. in 2017 Total emissions of-§ases from 2.ihcreased in 2017 b§.33 ktCQ
eq. compared to previous year.

Tab. 4-23lists the exact amount 6€Q eq. emissions from category 2.E.

Tab. 4-23 Emissions from category 2.E. Electronics Industry in time period 192017

Emissions [kCQ eq.] 1.14 1.14 8.51 11.17 21.03 20.30 4.87 4.36 6.64 22.03 19.68

Emissions [kCQ eq.] 28.94 35.50 41.93 6.58 4.29 4.40 4.19 5.32 6.39 6.72

Tab. 4-24 gives an overview of the emission factors and methodology used for computations of
emissions in category 2.E. Electronics Industry in 2017.

Tab. 4-24 Type ofCQ emissions factors used for computations of 2017 emissions in category 2.E Electronics Industry

2.E.1 Integrated Circuit or Semiconductor HFG23,CHR, GF;, Sk, NR Default (IPCC 2006) Tier2a

4.6.1 Integrated Circuit or Semiconductor (CRF 2.E.1)

4.6.1.1 Source category description

This category includeshe gases &, Ch, Sk, CHE (HFE23) and Nk used by semiconductor
manufacturers. These gases are usedhim plasma chemical thin layer etching process. The process is
based orthe reaction between atomic fluorine anithe material of the layer. Atomic fluorine is derived
from the fluorinated gases mentioned above in the presence of cap#émityced plasma.

GasesSk and NR are currently used for semiconductor manufacturing in the Czech Republic.
Consumption of N has increased since 2010, when the first use N for semiconductor
manufacturing was recorded. According to the main manufactuher fluctuating trend in emissions is
linked withthe fluctuating consumption of gases for semiconductor manufacturing. The consumption of
gases inthe current year depends othe planned capacity of production, type of manufactured products
and types of etching paesses.

4.6.2 Methodological issues

Because of the lack of detailed information, the data about gasks Ch, Sk, CHE (HFG23) andNK;
are reported for category 2.E.1 Integrated Circuit or Semiconductor. Activity data about consumption of
Fgases are available since 1997.

Emissions from this category are calculated using Tier 2a methodology described in IPCC 2006 Gl.,
Equation 6.2 withat using fractions ;@nd d, which are considered by expert judgement to be negligible

and further using Equation 6.3 for estimation of-fmpduct emissions o€k (IPCC 2006). Byoduct
emissions oCk are reported together with regulaCh emissions.

The manufacturers of electrical equipment maintain very -&@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 twck change. After a consultation with the main
operator in the country the leakages are virtually rexistent and depend solely on accidents. Leakages
represent less than 100 kg/yr in total. Such a low amour8pfs not required to be reported from the
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operator into national database "Integrated system of reporting obligatiohsy (i S 3 NB @I y é

2Kt 023 ONQIPOR)2 BAYy Yy 2aiN

The emission factors employed are summarizedab. 4-25. The default emission factors ftite gases
HFG23,CR, GF;, Sk andNRwere chosen from IPCC 2006 &bjJume 3,Table 6.3IPCC 2006)

Tab. 4-25 Emissions factors used for computations of 2017 emissions from 2rEehrated Circuit or Semiconductor

HFG23 (CHB) 0.4 0.07
CR 0.9 NA
GFs 0.6 0.2
Sk 0.2 NA
NF; 0.2 0.09

4.6.3 Uncertainties and time -series consistency

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

~ ~

aeai

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 us€gfoegan to 2017

4.6.4 Source -specific QA/QC and verification

The input information and calculatiomse 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 Office of the Czech Republic, ISPOP and Ministry of the Environment.

Thequality control was held by fulfilling the QA/QC form presented in Annex 5.

4.6.5 Source -specific recalculations, including changes made in response to the review

process and impact on emission trend

No recalculations were performed in this sector this yedthough research was carried out ons 8Rd
other fluorine compound emissions related to the photovoltaics production process. According to
information obtained from manufacturers, neither3for any other fluorine compounds are used in the

production ofphotovoltaics in the 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 explee this technology further in more details in future submissions, no later than the

introduction of Fgases in the EU ETS trading. Improvement of uncertainty estimation is in progress
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4.7 Product Uses as Substitutes for Ozone Depleting Substances (ODS) (CRF
2.F)

This category describes emissions afaSes from the following categories: 2.F.1 Refrigeration and Air
Conditioning, 2.F.2 Foam Blowing Agents, 2.F.3 Fire Protection, 2.F.4 Aerosols and 2.F.5 Solvents.

The emission trend for category
2.F is depicted irFig. 4-8. The
- major share 0f99% in the range
1 - of actual emissions for year 2017
B corresponds to category 2.F.1.
| = Actual emissions from other
= categories under 2.F are
= insignificant compared to
i category 2.H. Actual emissions
of Fgasesincreased from 27.15
I————— kt CQ eq. in 1995 t03641.60kt
CQ eq. in 2017. This significant
leap forward by orders of
magnitude has been driven

Fig. 4-8 Trend of emissions from 2.F Product Uses as Substitutes for C mainly by SUbStantlal !ncreqse n
Depleting Substances and share of specific subcategories [keQQ the use of HFCs in refrigeration.

2500 3500
I

Emissions [kt CO, eq.]
1500

0 500

Detailed information about actual
emissions is given ifab. 4-26 and in the CRF Tables. The higher level of emissions during the last years
could be explained by gwth of large users, such as automotive indusamd manufacturing of
stationary airconditioning. The vast majority ofdases remain from production of refrigerators and air
conditioners.

Tab. 4-26 Actual emissions of HFCs and PFCs in 192817 [ktCQ eq.]

1995 27.15 27.14 0.01
1996 88.19 87.51 0.68
1997 194.14 193.55 0.59
1998 265.33 264.81 0.52
1999 325.37 324.49 0.88
2000 446.61 444,51 2.10
2001 564.89 561.53 3.36
2002 685.86 682.36 3.50
2003 826.78 820.07 6.71
2004 930.58 921.91 8.67
2005 1046.42 1037.04 9.37
2006 1318.26 1308.41 9.85
2007 1726.28 1715.84 10.44
2008 2021.67 2009.94 11.72
2009 2101.10 2090.49 10.61
2010 2388.88 2381.07 7.81
2011 2643.59 2637.79 5.80
2012 2762.42 2757.66 4.76
2013 2910.40 2906.60 3.81
2014 3107.33 3104.77 2.56
2015 3319.35 3317.83 1.52
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2016 3463.60 3462.57 1.02
2017 3641.60 3640.76 0.84

Tab. 4-27 gives an overview of the emission factors and methodology used for computations of
emissions in category 2.F Product Uses as Substitutes for Ozone Depleting Substances in 2017.

Tab. 4-27 Type of emissions f&tors used for computations of 2017 emissions in categarl

2.F.1 Refrigeration and Air Conditioning HFCs, PFCs CS and Default (IPCC 200t Tier 2a
2.F.2 Foam Blowing Agents HFCs Default (IPCC 2006) Tier 1a
2.F.3 Fire protection HFCs, PFCs Default (IPCC 2006) Tier 1a
2.F.4 Aerosols HFCs Default (IPCC 2006) Tier 1a
2.F.5 Solvents HFCs Default (IPCC 2006) Tier la

Emissions of -Hases (HFCs, PFSE, NR) in the Czech Republic are at relatively low level due to the
absence of large industrial sources. Furthermore all of Hgagdes in the Czech Republic are imported;
therefore there are no fugitive emissions from manufacturing. Additionally, there isroduption of
other fluorinated gases (CFCs, HCFCs, etc.) that could leagptodnct Fgases emissions and there is
no primary aluminium and magnesium industry in the Czech Republic.

Currently, the nationald§as inventory is based on the method of adtamissions, according to the IPCC
2006 GI. (IPCC 200®ata about direct import/export, use and destruction for subcategories under 2.F
are obtained from following sources:

1 ISPOP ("Integrated system of reporting obligations"),

1 The Fgas register (Questionnaire on production, import, export, feedstock use and destruction
of the substances listed in Annexes | or |l of thgaf regulation),

1 The Customs Administration of the Czech Republic.

Collecting of data and preparation afput data for emission estimates is described in more detail in
chapter 4.7.1.12. The description in chapter 4.7.1.12 is related to subcategory 2.F.1 but data sources and
input data preparation are the same for each subcategory under 2.F.

In 2017 no signifant changes occurred in the collection and treatment policies of discarded
refrigeration appliances.

Only two companies in Czech Republic are dealing with regeneration of HFC coolants (only one of them
reported data for 2017 in the ISPOP database). Comegaused privately constructed distilling
machinery to process app.t5of HFGl34a 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 discardd refrigeration appliances contained old refrigerant's medi@Fcl2 and HCFZ2, old
insulating materials CFEL1 but also HFCs. According to ISPOP database in the Czech Republic were
disposed6.50 t of HF€134a, 12.49 t of HFI25, 2.89 t of HRC43a,9.86 t of HFEG2. Appliances
containing HFCs are still being disposed in lower amounts, considering thal gear life cycle (IPCC

2006 Gl., Volume 3, Chapter 7, Table 7.9.) which depends on the type of device.

According to ISPOP database in the @4&epublic were eliminated ®cological burning 5.01 t of HFC
134a, 14.90 t of HF25, 2.61 t of HRT43a, 2.40 t of HFB2. However in the next 5 years we can
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expect an increase in appliances disposal with a lifetime of about 20 years such as industrial
refrigeration, residential and commercial -@ionditioning etc.

A mixture of retrieved cooling media is being incinerated in specialized facilities. In one case, the
retrieved mixture of ODS is exported as a raw material for a different industrial Eesethan
air-conditioning or refrigeration.

4.7.1 Refrigeration and Air Conditioning (CRF 2.F.1)

4.7.1.1 Source category description

This category describes emissions efjaBes from the following subcategories: 2.F.1.a Commercial
Refrigeration, 2.F.1.b DomestiRefrigeration, 2.F.1.c Industrial Refrigeration, 2.F.1.d Transport
Refrigeration, 2.F.1.e Mobile Air Conditioning and 2.F.1.f Stationary Air Conditioning.

The major shard% in the range of actual emissions for year 2017 belongs to the subcategory 2.F.1.a,
share23%belongs to the subcategory 2.F.1.e, sha@obelongs to the subcategory 2.F.1.f, sha@%
belongs to the 2.F.1.c, shaobelongs to the 2.F.1.d and shaded6%belongs to the 2.F.1.b. Trend of
emissions from 2.F.1 is depicted @iig. 4-9. Category2.F.1 was identified as a key category in this
submission.

A large number of blends are being used in refrigeration and air conditioning systems. Many blends
contain HFCs and/or a limited amount of PFCs in various proportions. The main type of blend used in the
Czech Republic for stationary air
conditioning/refrigeration is
R410A, a mixture of HF8 and
HFC125 in a ratio of 50:50. Blends
R404A and RIO7C ae used in
smaller amounts. R04A contains
HFCG125, HF€143a and HRC34a

gases in a ratio of 44:52:4. This
mixture is mainly used in
commercial refrigeration. R07C

is a mixture of HFG2, HFE125

and HF€34a in a ratio of
23:25:52. RI07C is usedainly in
stationary air conditioning.

2500 3500

Emissions [kt CO, eq]
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Fig. 4-9 Trend of emissions from 2.F.1 Refrigeration and Air conditioning

share of specific subcategories [kt €€3y.] An overview of reported gases
under specific subcategory is
presented inTab. 4-28. PFCs have not been usedtliire Czech Republic for many years, but emissions

from previous use of PFCs still occur.

Tab. 4-28 An overview of the Fgases reported under subcategory 2.F.1

HFG125, HF@143a, HF@3, HFEL34a, HF@27ea, HFG2, HFEL52a,
Gohis, GFs, GFs

2.F.1.aCommercial Refrigeration

2.F.1.b Domestic Refrigeration
2.F.1.c Industrial Refrigeration
2.F.1.d Transport Refrigeration
2.F.1.e Mobile Air Conditioning

HFCG134a
HFG32, HFE125, HFEL34a, HF43a
HFG32, HFE125, HFE34a, HFA43a
HFG134a
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2.F.1.f Stationary Air Conditioning HFC32, HFE125, HFEL34a, HFa43a

4.7.1.2 Methodological issues

Emissions from all subcategories under 2.F.1, except subcategory 2.F.1.e, are calcutheeRhmnenix
calculation model. Tier 2a methodology was used for emission estimatestie a@libcategories under
2.F.1;the emission factors used fdhe estimation are inthe default ranges proposed by IPCC 2006 Gl.
(IPCC 2006)

2.F.1.a,2.F.1.b, 2.F.1.c, 2.F.1.d, 2.F.1.f

Emissions from categories 2.F.1.a, 2.F.1.b, 2.F.1.c, 2.F.1.d, 2.F.1.f are calculated by calculation model
Phoenix, which was introduced for tlfiest time for submission 20172015 (Ondrusova, Krtkova 2018).

The calculation model can be divided to four main partput, divider, emission estimates and output

For input, it is important to update the data on the consumption efases, emissioffactors and
legislative changes. The divider separates the input activity data inteagplications, where division

into the subapplications is based on expert judgement. The emission estimates are fully automatic and
calculate the emissions of refrigart 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
under the subapplications and overall emission trends for category 2.F.1.

INPUT

Input of the model consists of three parts, which are manually updatactivity data, emission factors
and legislative measures. Data about direct import/export, use and destruction are obtained from
following sources:

ISPOP ("Integrated system of reporting obligations"),

The Fgas register (Questionnaire on production, import, export, feedstock use and destruction
of the substances listed in Annexes | or |l of thgaf regulation),

9 The Customs Administration of the&th 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 importers, exporters and
users is 0.1 metric tonne ofdases. The-§as register provides data about the imported, exported and
disposed amounts of -§ases and also contains information about the average specific charge of
equipment, amount of imported, exported or disposed equipment and information aboutfgpese of

the equipment. Information in the-§as register is related to the trade between EU countries and non
EU countries and the threshold for submitting data to thgals register is more than 1 metric tonne ef F
gases. The threshold refers to thens of Fgases, 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 products and containers of fluorinated greesbaases;
information is classified according to the combined nomenclature, which is regularly updated.

The worldwide market is covered in the inventory becatisedata sources cover trade between the
Czech Republic and EU countries and also -Eldn countries. In the case of ISPORe
importers/exporters/users of fgases also voluntarily report amounts of usedjadses belowthe
threshold, which is 0.1 metric tonne feubmitting data into ISPOP. Thay&s register contains data
about imported/exported equipment with a charge ofgases smaller than 3 kg. For example, 38
importers out of 51 reported information related to products with a charge -ghBes less than 3Jkn
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2017. The remaining importers submitted data related 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/frdime Czech Republic; in some cases, the amount is
less than 3 kg of a specific gas. Verificatiothefdata by each importer/exporter/user of-gases in all

the data sources is a very important steptle process of inventory preparation, because it ic@egsary

to avoid double counting.

Addition to the stock of specificgas is calculated from the data mentioned above. Net consumption in
the current year is calculated as import minus export and destruction. The calculation of an addition to
the stock ofFgas takes into account the total amount of chemical bankethéprevious year, new
additions to the stock and subtraction of emissions.

Selection of emission factors should be basedtmnational information provided by manufacturers,
service proiders, disposal companies and other organizations. Collecting of such detailed information is
very difficult under the current state of administration in the Czech Republic andtheusmission
factors are based on the expert judgement ahé emission fators are inthe default ranges proposed

by IPCC 2006 Gl., Table fRCC 2006[Emission factors used for emissions estimates are shovalin

4-29.

Tab. 4-29 Parameters used for emission calculations for category 2.F.1 in calculation model

(d) (k) ) 6 &.d (P)
Initial Operation Recovery Initial Charge
Emissions Emissions Efficiency Remaining
2.F.1.a Commercial Refrigeration 10.50 3.00 13.00 55.00 70.00
2.F.1.bDomestic Refrigeration 13.50 0.50 3.50 55.00 70.00
2.F.1.c Industrial Refrigeration 17.00 3.00 13.00 55.00 70.00
2.F.1.d Transport Refrigeration 8.50 0.50 20.00 55.00 30.00
2.F.1.f Stationary Air Conditioning 13.50 0.50 6.50 55.00 70.00

DIVIDER

Unfortunately, there is a lack of information about the specific use of gas obtained from the above
sourcesand thusthe calculation model must divide input data into sapplications by a divider. The
divider is shown inTab. 4-30. The percentage share of each gas in the relevantagyication is
currently based on sectoral expert judgement, which is supported by the data obtained from Association
of refrigeration al air conditioning.

The calculation model takes into account the phasing out or the phasing dowgases depending on
the Montreal Protocol and national and regional regulation schedules, e.g. accordRegidation EU
No 517/2014, the~gas HF@34acannot be longer used in domestic refrigeration since 20&bich
means that the relative share of HEG4a has been considered to be 0% since 2015.

Tab. 4-30Distribution of HFCs and PFCs use by applicaticea used for emission calculations in 2017

HFG125 40% X 15% 5% 40%
HFCG143a 60% X 15% 5% 20%
HFG23 100% X X X X

HFG134a 60% 0% 15% 5% 20%
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HFG227ea 100% X X X X
HFG32 40% X 15% 5% 40%
HFC152a 100% X X X X
GFia 100% X X X X
GF, 100% X X X X
GFK 100% X X X X

EMISSION ESTIMATES

Total emissions for individualdas are calculated dke sum of emissions from filling of new equipment
Echarge €Missions durinthe equipment lifetimeBjeime and emissions ahe system end of liféng of iitein
accordance with Equation 7.10 debad in IPCC 2006 GIl. (IPCC 20B6f)issions from subcategories
under 2.F.1 are calculated using Tier 2a Method (emidsictor approach) described in IPCC 2006 Gl.
(IPCC 2006). The parameters used for emission estimates were established by an experentdmd
Table 7.9 in the input of the calculation model (IPCC 2&yations for emission calculation are in
accordance withthe equations described ithe IPCC 2006 Gl. (Equation 7.12, Equation 7.13, and
Equation 7.14)Emissions from decommissioniage 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-fgectancy for the serviced equipment, resp. the
amount of servicdilled gas.

OuTPUT

The output of the model represents an overview efds emissions in stdpplications forthe individual
gases from 1995 to the latest year of the national inventory reporting and a total overview of emissions
from category 2.F.1 (except 2.F.1.@pb. 4-31 depicts emissions of f§ases forthe individual sub
applications in 2017 and comparison with levels of emissions in 2016 dmelbase year.

Tab. 4-31 Emissions of HFCs and PFCs from subcategories undéri@.F017¢ comparison to levels of emissions in 2016 and
1995

2.F.1.a Commercial Refrigeration 1448.13 10.40 7251
2.F.1.bDomestic Refrigeration 2.03 -6.82 2320
2.F.1.c Industrial Refrigeration 443.07 7.84 8726
2.F.1.d Transport Refrigeration 163.71 8.81 7058
2.F.1.f Stationary Air Conditioning 698.58 8.16 22380

In some years notation key NE is used under 2.F.1 for am®unt remaining in products at
decommissioning and the emissions from the disposal and recovegraf I@FCL34a and HF32 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
reporter does not allow report emsions lower than 1.0E4. A number lower than 1.0E4 is rounded

off to 0.00 by the CRF reporter. Specific subcategories with notation key NE and the related year are
shown inTab. 4-32.

Tab. 4-32 Subcategories in which is used notation key NE for gasgs,HFC134a and HFG2 with related year

2.F.1.a Commercidkefrigeration GFis 2016, 2017
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HFC134a 1996
HFG32 1998, 1999
2.F.1.b Domestic Refrigeration HFC134a 1996
2.F.1.c Industrial Refrigeration HFG32 1998, 1999, 2000
HFC134a 1996
HFC143a 1996, 1997
2.F.1.d Transport Refrigeration HFE32 1998
HFC134a 1996
2.F.1.f Stationary Air Conditioning HFE32 1998, 1999
HFC134a 1996

2.F.le

Emissions from subcategory 2.F.1.e are calculated separately from other subcategories under category
2.F.1. The main reason for this separatiorhis different approach to collecting activity data ftine
emission estimates. rissions of HFTC34a from filling new equipmenEage €missions duringhe
equipment lifetime Bieime, and emissions athe end of life of the systenEng of e are calculeed
separately. Total emissions are calculated as a sum of emissions from filling new equimgnt
emissions during lifetim&jeime and emissions at the end of life of the equipm &y of iite

Emission factors used for emission estimate<2fé+.1.e are shown in Tab-33.

Tab. 4-33 Parameters used for emission calculations for subcategory 2.F.1.e

(d) (k) () 6 &0 (P)
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

From 2016, car producers began to use HFO R1234yf as a substitute fdB44 accordance with
Directive 2006/40/EC and thus emissions of R1234yf were also calculated. It was estimated that 620.76 t
R1234yf was used for filling of new equipment in ttee¢h Republic. Emissions from filling were 3.10 t
R1234yf. Vehicles with R1234yf began to be part of the Czech vehicle fleet and thus operational
emissions were also calculated. It was calculated that operational emissions -dfSH&Corresponded

to 32.59t R1234yf in 2017. Unfortunately, the CRF Reporter does not allow to create a node for
alternative refrigerant under category 2.F.1.e and thus emissions of R1234yf are reported under category
2.H Other and then these emissions are included in the natiomahtory.

Emissions from filling new equipment

Data for emission estimates are obtained from the Automotive Industry Association. These data contain
GKS LINRPRdAzOGA2Yy FAIdzNBA F2N) GKS /1 SOK | dzi2zY20AfS
Inc., Hyundai Motor 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 passengeamproduced by a single manufacturer.
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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.

1 The initial charge of HFL34a filled intonew equipment 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 gven year is based on knowledgetbé types of cars produced in the Czech Republic in the
given year andhe charges for those specific types. The average initial charge decreased over the
years from 780 g per unit to 480 g per unit.

1 The percentage share of cars equipped with air conditioning through the time series is based on
data from the main Czech car bazaar and expert judgement. The percentage share of cars
equipped with air conditioning is calculated for each producer separately

1 In 2016, producers started to use HFO R1234yf as a substitute fet348Gn accordance with
the preparation of Phase 3 of Directive 2006/40/EC. HiB&a is filled into cars which are
intended for the noREU market. The share of cars that were intendedthe nonEU market
gra OFfOdA I GSR 2y (GKS olaira 2F RIFEGF FNBY GKS
used for emission estimates since 2016.

1 The amount of HRC34a filled into new cars by the producer in a given year is calculated as:
Amountof HFE134a, = Production * Average initial charge* Average percentage share of cars
with AC.. Since 2016, the calculation has also taken into account transition to the use of
alternative refrigerant. The total amount of HEG4a filled into the newcars produced in the
Czech Republic is calculated as the sum of the amounts used by each producer.

1 The emissions are calculated according Equation 7.12 described in IPCC 2006 GIl. The emission
factors are in the default ranges proposed in Table 7.9 IPGEGD (IPCC 2006).

Emissions from filling of new buses and trucks are calculated by the following steps:

91 Data about the total production for each producer are obtained from the Automotive Industry
Association.

1 The initial charge of HF34a filled into ®w 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
manuactured with air conditioning. Unfortunately, there is a lack of detailed information from
producers and thus the percentage share is based on expert judgement, which is based on
emission estimates in neighbouring countries and the conditions in the Gagaiblic.

1 The amount of HRC34a filled into new buses and trucks in a given year is calculated separately
as: Amount of HF@34a, = Production * Initial charge, * Percentage share of buses/trucks with
AC,. The total amount of HFC34a filled intonew buses and trucks produced in the Czech
Republic is calculated as the sum of the amounts used for filling new buses and trucks.

1 Emissions are calculated according Equation 7.12 described in IPCC 2006 Gl. The emission factors
are in the default ranges pposed in Table 7.9 IPCC 2006 GlI. (IPCC 2006).

Emissions durinthe equipment lifetime

For this submission, a new approach was introduced for data collection for estimating emissions during
the lifetime of the equipment. Detailed data about vehicle stocks in the Czech Republic are obtained
from COPERT (software and methodology developedH$A S.A.) for 19952017. Data from COPERT

were provided by the Transport Research Centre (CDV). The data contain information about the numbers
of passenger cars, light duty vehicles, heavy duty trucks and buses classified by the fuel type, segment
andEURO standard as is summarized in Ted#.4
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Tab. 4-34 Information about vehicles fleet of the Czech Republic obtained from COPERT

Passenger Cars

Light Commercial vehicles

Heavy duty trucks

Buses

Petrol

Diesel

LPG Bifuel
CNG Bifuel
Petrol Hybrid

Petrol
Diesel

Petrol
Diesel

Diesel
Biodiesel
CNG

Mini

Small
Medium
Large SUV

N1-I
N1-11
N2-111

Articulated (divided according
weight )
Rigid (divided according weight)

Coaches articulated > 18t
Coaches standard <= 18t
Urban biodiesel buses

Urban buses articulated > 18t
Urban buses midi <= 15t
Urban buses standard 188t
Urban CNG buses

Conventional
ECE 15/001
ECE 15/02

ECE 15/03

ECE 15/04

Euro 1

Euro 2

Euro 3

Euro 4

Euro 5

Euro 6 20172019
Euro 6 up to 2016
PRE ECE

Conventional
Euro 1

Euro 2

Euro 3

Euro 4

Euro 5

Euro 6 up to 2016
Euro 6 up to 2017
Conventional
Euro |

Euro Il

Euro Il

Euro IV

Euro V

Euro VI
Conventional
EEV

Euro |

Euro Il

Euro Il

Euro IV

Euro V

Euro VI

Information obtained from COPERT and depicted in the above table is too detailed for emission
estimates of HFR@34a and thus important input for emission estimates is only taken as the type of
vehicle (passenger car, light duty vehicle, heavy duty truckkars) in the appropriate Euro standard
(the Euro standard is not taken into account for buses and heavy duty trucks).

Operational emissions for cars and light duty vehicles are calculated as follows:

1 The number of cars or light duty vehicles in an appisip Euro standard is obtained from
COPERT (e.d.,332,160 passenger cars (Euro standard 4) were registered in the Czech Republic

in 2017).

1 The percentage shares oérs or light duty vehicles with AC equipment in each Euro standard
group are based on dafrom COPERT and expert judgement, as in the following table.

Tab. 4-35 AC shares in Euro standard

Conventional
ECE 15/001

10%
10%
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ECE 15/02 10%
ECE 15/03 10%
ECE 15/04 10%
Euro 1 20%
Euro 2 60%
Euro 3 85%
Euro 4 95%
Euro 5 95%
Euro 6 20172019 95%
Euro 6 up to 2016 95%
Euro 6 up to 2017 95%
PRE ECE 10%

1 The number of cars equipped with air conditioning is calculated as the total number of cars or
light duty vehicles in the Euro standard multiplied by the appropriate percentage share, as in
Tab. 435.

1 The specific charge for the year is estimated as §.pé¢ unit for 1995 2005, 0.65 kg per unit
for 2006- 2008 and, since 2008, 0.6 kg per unit. The lower charges are a result of transformation
of the vehicle fleet.

1 The refrigerant stocks are calculated for cars and light duty vehicles as fal&&$34 stock =
Number of cars or light duty vehicles equipped with air conditiartimiparge.

9 Emissions are calculated according Equation 7.13 described in IPCC 2006 GI. The emission factors
are in the default ranges proposed in Table 7.9 IPCC @OQ& CC 2006).

Operation emissions for heavy duty trucks and buses are calculated by the following steps:

9 The number of heavy duty trucks and buses for 1989317 are obtained from COPERT.

1 The percentage share of buses equipment with air conditiorsidiméarly interpolated from 10%
in 1995 to 62% in 2017; the percentage share of trucks equipped with air conditioning is linearly
interpolated from 50% in 1995 to 92% in 2017. There is a lack of detailed information about
percentage shares of heavy dutyitks and buses with air conditioning and thus the percentage
share is based on expert judgement, which is based on the emission estimates of neighbouring
countries and the conditions in the Czech Republic.

1 The specific charge of HEG4a filled into theequipment is estimated as 10 kg per bus and
1.2kg per truck.

1 The refrigerant stocks are calculated separately for buses and truckllF&t34 stock, =
Number of buses or trucks with air conditionjrigspecific charge

1 The emissions are calculategtcording 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).

Emissions athe system end of life

Emissions at the end of life of the system are calculated ifialh@ving steps:

1 The number of discarded vehicles (passenger cars, light duty vehicles, heavy duty vehicles and
buses) is obtained from the Car Importers Association.

1 The average vehicle lifetime is estimated as 15 years for passenger cars, 13 yeghd thrtyi
vehicles, 16 years for heavy duty vehicles and 14 years for buses. The estimations are based on
information from the Car Importers Association, the Automotive Industry Association and the
Ministry of Transport.
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1 The percentage time series of velkglwith air conditioning are based on data from the main
Czech car bazaar and expert judgement and are the same as for the estimation of operational
emissions (percentage share for passenger cars and light duty vehicles is simplified compared to
the approah used for the estimation of operational emissions, mainly because the data on
discarded vehicles are not classified accordintdhéoEuro standard).

1 The specific charge of refrigerant is the same asttierestimation of operational emissions
(pleasesee paragraphs above)

1 The amount of disposed refrigerant is calculatedHBE134a disposed= Number of disposed
vehicles * percentage share of cars with air conditioninGverage iitetime’ CNArge; caverage litetime

1 The emissions are calculatexccording Equation 7.14 described in IPCC 2006 Gl. The emission
factors are in the default ranges proposed in Table 7.9 IPCC 2006 Gl. (IPCC 2006).

Tab. 4-36 gives the enissions of fgases from mobile air conditioning units in 2017 and comparison with
emission levels in 2016 andtime base year for HFC34a.

Tab. 4-36 Emissions of HFCs and PFCs from 2.F.e in @@drmparison to emission levels iR017and 1995

2.F.1.e Mobile aiconditioning 846.35 -6.70 32

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 Republiet 34laGfrom stocks, from disposal), HFC
227ea (from stocks), HRZ45fa (from stocks). -Bases were used in the Czech Republic only for
producing hard foamSolelyHFG143a was used regularly for foam blowing. HRZea and HF245fa

were used occasionally 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 13.ZiCkeq. in 2017. Use of HFC for

foam blowing was not reported in 2017.

Increased amount of emissions from category 2.F.2 in 2016 and 2017 was driven by emissions from
disposal of HRC34a. @fault product lifetime is 20 years which means that emissions from disposal
started to be accounted in inventory since 2015. In 1995, small amount oflB#&Cwas used in
category 2.F.2 and thus emissions from disposal in 2015 were not so significaamdtiet of HF€134a

used in 1996 was approximately 77 times higher than in 1995 and thus emissions from disposal in 2016
are higher comparing to 2015. A similar situation can be observed for emissions from disposal for year
2017.

4.7.2.1 Methodological issues
Emisions from this category are calculated by default methodology and EF described in IPCC 2006 GI.,
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 protecticR2HeC HFQ36fa,
G (only from stocks and disposal). Total emissions from 2.F.2 amounted to 24289dq. in 2017.
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4.7.3.1 Methodological issues

Emissions from this category are calculated on the basis of IPCC 2006 Gl., Equati¢hCZCL2006)
Calculations are based on data concerning production of new equipment and servicing the old
equipment. It was revealed in consultations with servicing companies thafififgtakages are very low

and remain below 2% of the total emissions. Operatideakages are virtually neexistent and depend
solely upon activation of fire alarms.

In the equipment servicing process, the original halons are sucked out and usuafigdexgain. The
halons are recycled either with simple filtration or distillatidReuse 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 of the mixtures can be reused after regeneration. A major part of new
equipment employs HFZ27ea, while some installations are filled with HE8b5fa. Due to reuse of
regenerated old halon mixtures, HFCs are being introduced rather slowly.

4.7.4 Aerosols (Propellants and Solvents) (CRF 2.F.4)

The use of HFC34a in metered dose inhalers was not reportedthe Czech Republic in 2017. The
emissions from this category were not occurring in 2017. The latest use e134#&0n metered dose
inhalers was reported in 2015 and thus two years later emissions are not occurring.

4.7.4.1 Methodological issues

Emissions fronthis 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 aerosols decreased during previous years.
Fgases as propellants for aerosols are currently being replégedheaper propellants, specifically
dimethyl ether and other hydrocarbons (butane, isobutane and propane).

4.7.5 Solvents (Non-Aerosol) (CRF 2.F.5)

Only emissions from the use of HE@Gfa are occurring in 2017 in category 2.F.5; emissions of other
gases such as HAG4a, HF@52a are not occurring from 2014 and 2007 specificAlbgording to the +

gas expert HR245fa is used only as a solvent instleountry.Total emissions from 2.F.5 amounted to
1.63 ktCQ eq. in 2017.

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 estimates 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 consistency is ensured as the above mentioned methodologies for all categories under 2.F.
are employed identically across the whole reporting period.
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4.7.7 Source-specific QA/QC and verification

The input information and calculations are archivedlioy sectoral experts and the coordinator of NIS.

QA/QC and verification are provided for the activity data, emission factors and emission estimates:

1 The activity data for alhe subcategories under 2.F, except subcategory 2.F.1.e, are obtained
from ISPOP, the-ffas register and the Customs Administration of the Czech Republic.
Verification ofthe activity data isconducted by comparison ahe data received from the
mentioned souces to ensure that no double counting occurs. Verificatiothefctivity data for
subcategory 2.F.l.e is ensured by comparisonttef data obtained from COPERT, the
Automotive Industry Association and the Car Importers Association. Estimated inputsCof HF
134a used in mobile air conditioning are compared wiith data obtained fronthe latest NIRs
for neighbouring countries with similar transportation status. All inputs for emission estimates
are checked by external QA/QC staff members.

1 Selection of theemission factors for emission estimates is currently based on expert judgement.
All the emission factors are default or ithe default ranges proposed by IPPC 2006 Gl. For
category 2.F.1the emission factors are verified by comparison wille emission fators for
neighbouring countries and for countries with a similar climate and status of refrigeration and
air conditioning use.

Quiality control was performed by completion of the QA/QC form in Annex 5 by a responsible compiler

(autocontrol) and then by QA&C 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 Conditioning was recalculated as a result of methodology chahges in
collection of adwity data for operation emission estimates. The activity data for operation emission
estimates are obtained frorthe COPERT since this submission.

HFG134a emission estimates from disposal were updated to year 2006. Data contain information about
disposabf passenger cars, light duty vehicles, trucks and buses.

The impact of the recalculation dhe total emissions for category 2.F is showTab. 4-37.

Tab. 4-37 Impact of the recalculation in category 2.F

Submission [kt CQ 36.01 84.88 169.26 21526 247.08 332.75 42696 526.53 637.20 715.71 802.49

2017 eq,]
ggfg“ss'on Eak(; fq 27.15 88.19 194.14 26533 32537 446.61 564.89 685.86 826.78 930.58 1046.42
Difference  [%] 3267 375 -12.82 -18.87 -24.06 -2549 -2442 2323 -22.93 -23.09 -23.31

Submission [KtCQ ) o) g5 1430.55 1600.49 1763.62 2016.65 2246.16 2384.93 2509.19 2698.25 2927.20 3122.53

2017 eq,]
ngg“ss'on Eak(; fq 1318.26 1726.28 2021.67 2101.10 2388.88 2643.59 2762.42 2910.40 3107.33 3319.35 3463.60
Difference  [%] 1937 -1661 -16.38 -16.06 -1558 -15.03 -13.67 -13.79 -13.16 -11.81 -9.85
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4.7.9 Source-specific planned improvements, including tracking of those identified in
the review process

In future submission it is planned to investigate the emission factors used under category 2.F.1. Now,
emission factors are based on sectoral expert judgement, the opinions of a sectoral expert from another
European country and Table 7.9, IPCC 2006 Guméo3. It is planned to investigate the country
specific conditions and properly document the reasons for our choice, which will lead to improvement in
the transparency of our reporting.

4.8 Other Product Manufacture and Use (CRF 2.G)

This category describes GHG emissions from the following categories: 2.G.1 Electrical Equipment, 2.G.2
Sk and PFCs from Other Product Use, 2 @from Product Uses and Category and 2.G.4 Other. Under
the 2.G category are reportefis and N,O emissions.

Emissions [kt CO, eq.]
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Fig. 4-10 Trend of emissions from 2.G Other Product Manufacture and Use

share of specific subcategories [kt €€2).]

The emission trend for category
2.G is depicted iffrig.4-10. The
major share of 76% of GHG
emissions for year 2017 belongs
to category 2.G.3, the sha@8%
belongs to category 2.G.1 and
the share 1% belongs to
category 2.G.2. Total GHG
emissions fron 2.G were lower
by 3.94 kt CQ eq. in 2017
compared to the previous year.

Tab. 4-38 lists the exact amount
of CQ equivalent emissions
from the individual

subcategories in 2.G. Other Product Manufacture and Use for the 1990 to 2017 period.

Tab. 4-38 CQ eq. emissions in individual subcategories in 2.G Other Product Manufacture and Use category ir 2090

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
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2005 84.46 16.38 206.22 9.87
2006 84.58 11.77 206.22 7.98
2007 83.96 9.37 206.22 NO
2008 80.91 6.86 223.50 NO
2009 82.99 5.39 223.50 NO
2010 76.84 4.35 223.50 NO
2011 82.03 4.36 223.50 NO
2012 86.31 4.33 223.50 NO
2013 76.50 4.29 223.50 NO
2014 74.28 4.26 223.50 NO
2015 71.08 4.46 223.50 NO
2016 70.41 4.40 223.50 NO
2017 66.48 4.39 223.50 NO

Tab. 4-39 gives an overview of the emission factors and methodology used for computations of
emissions in category 2.G for year 2017.

Tab. 4-39 Type of emissions factors used for computations of 2017 emissions in categ@Pther 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 equipmért k¥) and High Voltage
(HV) Electrical Equipment (> 52 kV) contairsig The division into the two groups was based on data
from two large and one smaller facility for energy transmission and distribution. According to the data
almost 98.4% of the electrical equipment in this country is attributed to HV Electrical Equipmént a
1.6% to MV Electrical equipment.

Data about consumption dbk in electrical equipment are obtained from ISPOP, thga§ register and
data from theCustoms Administration of the Czech Republic (for more details see claptér Sk for

use in electrical equipment is mainly imported as part of the equipment, which is filled below operational
amount. First servicing could be then considered as "first filllk Boports are mostly being transferred

for the purpose of operational stodk-trade.

4.8.1.2 Methodological issues

Emissions from this category are calculated in line with IPCC 2006 Gl., specifically Equation 8.1, which is
called the Tier 1 methodEmissions for MV Electrical equipment and HV Electrical Equipment were
estimated separately using default emission factors (Table 8.2, IPCC 2006 Gl., Volume 3 for MV
Switchgear and Table 8.3, IPCC 2006 Gl., Volume 3 for HV Switchgear). The CRF report¢ratioe
separation of the subcategory 2.G.1 Electrical equipment into two groups. Emissi@is fodm MV
Electrical equipment and HV Electrical Equipment are reported collectively.
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Operational leakage is not measured (legislation does not force tperto do so) but operators usually
distinguish between amount oSk used for servicing or filling to new equipment. According to
consultations with the main operator in the country, the leakage is virtuallyaastent and depends
solely on accidentdeakage usually remains below 100 kg p.a. in total. Such a low amo&i dbes
not even require the operator to repofk usage in ISPOP.

Sk for use in electrical equipment is mainly imported as the part of the equipment which is filled below
the opeational amount. First servicing is then considered as "first fill". Bulk imports are mostly imported
for the purpose of operational stoak-trade.

4.8.1.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see BOOE 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 the base year 1892017.

4.8.1.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

Verification ofthe activity data for subcategory 2.G.1 is performed by comparisahefiata obtainel
from ISPOP, from the-gras register and from th€ustoms Administration of the Czech Republic.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.8.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

In this year, no recalculations were performed in this sector.

4.8.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

In further submissions it is planned to contather facilities for energy transmission and distribution to
verify the current division of activity data into MV and HV electrical equipment or update this division to
more accurate version.

48.2 Sk and PFCs from Other Product Use (CRF 2.G.2)

4.8.2.1 Source category description

This category includes emission estimates from dogideed soungbroof window (2.G.2.c) and from
accelerators use (2.G.2.b).

Sk was used for manufacturing soupoof windows in the Czech Republic during 192609. The use

of Sk for sound-proof windows manufacturing reached a maximum during 202@04, with the highest
consumption in 2003. Higher consumptionSf during these years led to an increase in emissions from
manufacturing. Thersk started to be replaced by nitrogen and argorlhe lifetime of windows filled
with Sk is assumed to be 25 years, which means that emissions are now occurring only from stocks.
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The survey of other uses &bk was undertaken for submission 201-82016. 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 containiB§ A &8 dzaASR Ay | NB &SI NOK
Tandetron). Data about the total number of accelerators used for radiotherapy treatment is obtained
from the Institute of Health Information and Statistics of the Czech Republic. According to the data,
hospitals and radiotherapy centres were equipped witheSdelerators in 2017.

The main shoe producers were contacted to obtain information about the amoufzofised in the
production of shoe soles. According the dagf is not used by shoe manufacturers in the Czech
Republic.

4.8.2.2 Methodological issues
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 in 2.G.2.b Aberators are calculated abe 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 Information aatisScs of

the Czech Republic since 1990. Unfortunately, the data do not differentiate acceleratorsSEsiig

avoid underestimation of emissions, we used a conservative estimate and assume that every medical
accelerator usesSk. Emissions are calaiéd according to Tier 1 methodology, Equation 8.18 with
default charge factor 0.5 kg and emission factor 2 k@kdIPCC 2006).

Tandetron is a research particle accelerator. Detailed information aB&was obtained directly from
the research institute. According to the research institute, leakage3oiere negligible during the 12

years of operation. During the ye&@f can leak into the atmosphere only during regular checks of the
installation and his leak is estimated at 6.1ySk 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 ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2017.

4.8.2.4 Source-specific QA/QC and verification

The input information and calculations are archivedtlhy sectoral expert and the coordinator of NIS.
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 werenformed in this sector.
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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, duethe 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 emissioastimates but effort will be exerted in the survey.

4.8.3 N;Ofrom Product Uses (CRF 2.G.3)

4.8.3.1 Source category description

This category (2.G.3) includ®gO emissions fronthe use of this substance in the food industry (aerosol
cans) and in health care (anaestlas

4.8.3.2 Methodological issues

The calculation of emissions from this category, are based on IPCC 2006 GIl., Volume 3, Chapter 8,
Equation 8.24 (IPCC 2006). These not very significant emissions corresponding to .@6wdre

derived from production in the Czech Republic (0.84) and from import ofN,O (0.15 ktN,O), see
(Markvart and Bernauer, 20E2013 and Bernauer and Markvart 2012016).

So far, in the Czech Republic, no relevant data have been availabitguish betweerN,O used in
anaesthesia and for aerosol cans. Therefore, the existing split (50% for anaesthesia) was based only on a
rough estimate.

Data fromthe Customs Office were obtained in an attempt to improve emission estimates from this
category. Customs data contain detailed information abiht imported/exported amount of oxides of
nitrogen to/from the Czech Republic by a single importer/exporter for628hd summary data about
import/export for 1993- 2016. The customs code is related totak oxides of nitrogen and not only

N,O. According to the data, nitrogen oxides were imported into the Czech Republic by 26 importers
(mainly by companies trading iindustrial gases and not ke end consumer) and exported by 15
companies in 2016. Every year, exports of nitrogen oxides are many times larger than imports. The total
stock of nitrogen oxides in 2016 fone 1993 - 2016 time series is calculated &0 kt of oxides of
nitrogen. It was concluded that customs data are not suitable @ Emission estimates in category
2.G.3. Firstly, customs data are related to import/export of all nitrogen oxides and not galy N
Secondly, nitrogen oxides are imported by companies trading in industrial gases. These companies sell
their products to the end users and thus information about possible use is lacking. Overall, the amount of
nitrogen oxides exported every year is largiegan the amount of imported nitrogen oxides and thihe

total stock is calculated as 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
Uncertainties). 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 (the enfesionis
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 2017.
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4.8.3.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.8.3.5 Source-specific recalculations, including chan ges made in response to the review
process

In this year, no recalculations were performed in this sector.

4.8.3.6 Source-specific planned improvements, including those in response to the review
process

No improvement is planned in this category

4.8.4  Other (CRF2.G.4)

4.8.4.1 Source category description
This category includes estimated emissions frtime experimental use ofSk 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 |8R3P,
gas register and from the Customs Administration of the Czech Republic. In the data set, research

institutes are selected and, if the @acontains information about an imported amount 8f), 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., Volumapier €
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 by filling 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.
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4.8.4.6 Source-specific planned improvements, including those in response to the review
process

No improvements are currently planned in this category in next submission

4.9 Other (CRF 2.H)

Category 2.H other contains emission estimates of R1234yf which is usd@rastave refrigerant to

I C/ mMonl Ay Y20AftS AN O2yRAGA2yAy3d adeaiaSvyao !y¥F
for alternative refrigerant under 2.F.1.e category and thus emissions of R1234yf are reported under
category 2.H Other. Emission$ RL234yf are accounted in national inventory. For more details please

see chapted.7.1
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5 Agriculture (CRF Sector 3)

5.1 Overview of sector

Agricultural land covers 54 %, arable land 30 % of the country area. The Czech agriculture is affected by
communistic history of the country when the small farmers were almost eliminated by the
collectivization process after World War Il. Unfortunately feriod with cooperative ownership and
without any small family farms stretched for too long and only very few original farmers started
managing their the farms again in the 90s. At this point, 90 % of agricultural land is rented and farms
smaller than 5Ga occupy 8 % of agricultural land only.

Czech Republic is located in the cool climate zone (annual average temperafi@. Tt8 considered to
be among the developed Western European countries.

Agricultural greenhouse gas emissions under Czecbmadttonditions consist mainly of emissions from
enteric fermentation CH, emissions only), manure managemefH and N,O emissions), agricultural
soils ;O emissions only), urea application and liminG@Q emissions only). The other IPCC
subcategorieg; rice cultivation, prescribed burning of savannahs, field burning of agricultural residues
I YR & 2dbKd dt#ur in the Czech Republic.

Methane emissions are derived from animal breeding. These emissions originated primarily from enteric
fermentation (digestive processes), which is manifested most for ungulate animals (mostly cattle in the
Czech Republic). Other part of methane emissions is derived from manure management, where methane
is formed under anaerobic conditions with simultaneous formatiommimonia which, however, is not
monitored in the framework of greenhouse gas inventoties

Nitrous oxide emissions are formed mainly by nitrification and denitrification processes in the soils. The
anthropogenic contribution that is determined in the ratial inventory of greenhouse gases is caused

by nitrogenous substances derived from inorganic nitrogen containing fertilizers, manure from animal
breeding, sewage sludge application into the soils, nitrogen contained in parts of agricultural crops that
are returned to the soil and N mineralized into the soils. In addition, emissions are also included from
storage facilities and manure fertilizer management and indirect emissions derived from atmospheric
deposition and from nitrogenous substances leached water courses and reservoirs.

! The reporting of ammonia emissions is coordinated and managed by CHMI under the supervision of the Ministry of the
Environment. For the national estimation of ammonia emissions from manure management the Tier 2 approach is used according
to the 3B Manure anagement EMEP/EEA Emission Inventory Guidebook (EEA 2016). Ammonia emissions from synthetic
fertilizer application are estimated according to the methodology and emission factors used for the GAINS model. Emission
factors for urea and other N fertilizeese based on average values provided by agricultural research.
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Carbon oxide emissions are derived from utilizing of-ngganic fertilization on the agricultural soils
based on the industrial produced urea and the limestone and dolomite application to the soils.

5.1.1 Key categories

There ae six categories of sources evaluated by analysis describi®Ci@ 2006 Gl. (IPCC 2086 xey
categories in Agricultural sector. An overview of sources, including their contribution to aggregate
emissions, is given ifab. 5-1.

Tab. 5-1 Overview of significant categories in this sector (submission 20hssessedvith and without considering LULUCF

Category Gas KC Al KCA2 KC KC KC KC % of % of

Al A® A2 AZ  total total

GHG GHG

3.A Enteric Fermentation CH LA, TA LA, TA yes yes yes yes 2.31 2.27
3.D.1 Agricultural Soils, Dire®,0 emissions N;O LA, TA LA, TA vyes yes yes yes 2.20 2.16
3.D.2 Agricultural Soils, Indire¢,0 emissions ~ N,O LA LA yes yes yes 0.67 0.66
3.B Manure Management N.O LA, TA LA, TA yes yes yes 0.65 0.64
3.B Manure Management CH LA yes yes 0.58 0.57
3.G Liming CQ TA yes yes 0.12 0.12

KC: key category
Yincluding LULUCF
2 excluding LULUCF

5.1.2 Quantitative overview

Agriculture is the third largest sector in the Czech Republic prodécd&$o of total GHG emissions incl.
LULUCHRNd indirect emission§.52% excl. LULUCF) in 2017 with 8 438®&t eq.; 43 % of emissions

came from Managed Agricultural Soils, 35 % from Enteric Fermentation and 19 % from Manure
Management. Carbon dioxide emissions from liming and urea application on managed soils contribute 3
% of the total agricultural emissions in 2017. The share of emissions categories on the total emissions is
almost the same in 2016 and 2017. During the period 19817, the total emissions from Agriculture
decreased by about 47 %. The quantitative oiewand emission trends in the reported period are
provided inTab. 5-2 and Fig. 8L.

Tab. 5-2 Emissions of Agriculture in period 199117 (sorted by categories)

TOTAL Enteric Manure Managed soils Liming Urea
Fermentation Management (3.D) (3.G) Application
: 3.A) (3.B) (38.H)
Unit [kt CQ eq.]

1990 15 840 5601 3316 5627 1188 109
1991 13732 5284 3170 4 830 316 132
1992 11 838 4740 2 957 3923 109 109
1993 10523 4111 2693 3522 104 93
1994 9540 3603 2 362 3379 104 91
1995 9617 3506 2 305 3585 111 109
1996 9337 3471 2264 3388 113 100
1997 8922 3246 2170 3344 93 67
1998 8 555 3041 2085 3195 91 143
1999 8599 3112 2117 3196 88 88
2000 8393 2989 2041 3202 113 48
2001 8 494 3013 2003 3296 105 77
2002 8 306 2950 2011 3181 100 64
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Enteric Manure Managed soils Liming Urea
Fermentation Management (3.D) (3.G6) Application
(3.A) (3.B) (3.H)
Unit [kt CQ eq.]

2003 7 851 2920 1997 2794 79 61
2004 8 065 2 856 1903 3159 77 70
2005 7 801 2799 1836 3028 65 74
2006 7679 2757 1810 2952 78 83
2007 7835 2787 1812 3033 80 122
2008 7972 2819 1762 3195 96 100
2009 7572 2749 1635 3039 65 86
2010 7 386 2 657 1581 2975 62 111
2011 7 567 2 664 1531 3181 81 111
2012 7 586 2696 1523 3139 117 136
2013 7744 2 696 1523 3263 137 126
2014 7941 2752 1532 3449 152 57
2015 8 093 2828 1552 3361 164 187
2016 8482 2 888 1580 3635 168 211
2017 8 433 2939 1562 3648 159 124
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Fig.5-1 The emission trend of agricultural sector in period 1992017 (in G&CQ eq.)

The sum of emissions from agriculture in the Czech Republic culminated in 1990 (100 %), the lowest
emissions were estimated in 2010 (47 % of the total emission in 1990, decrease by 53 %). The reason of
the relativelysignificant decrease after 1998as thedecreasing of population of livestock. The total
emissions are relatively stable from 1997 till 2016 when they are fluctugitg% with thelowest

values beingn 2010. While the Enteric fermentation and Manure management sources are relatively
stable br more than 10 years, Management of agricultural soils and Application of limestone and
dolomite have been increasing from 2006. In 2015 and 2016 the consumption of Urea was the highest in
the history of NIR. This negative environmental trend ended ir7 20ien the consumption decreased.

¢tKS GNBYR 2F &aKINBa ¢gAGKAY asSOi2M30a OFGS3I2NARSA

Tab. 5-3 Emissions categories expressed in relative shares with respect to 1990 (894 is stated as 100 %).

Enteric Manure Managed soils Liming Urea
Fermentation Management (3.D) (3.G) Application
(3.A) (3.B) (3.H)
Relative share [ %]
1990 100 100 100 100 100 100
1995 61 63 70 64 9 101
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Enteric Manure Managed soils Liming Urea
Fermentation Management (3.D) 3.G) Application
(3.A) : (3.B) : : (3.H)
Relative share [ %]

2000 53 53 62 57 10 44
2005 49 50 55 54 5 68
2010 47 47 48 53 5 103
2015 51 50 47 60 14 172
2016 54 52 48 65 14 194
2017 53 52 47 65 13 115

An overview of the latest recalculations is given in Chapter 10. The methodology used is in accordance
with the IPCC 2006 Gl. (IPCC 200&gcording to ERT encouragement the improvement was
implemented in the current NIR (Submission 2019). The recalculation was performed for the entire
period 19962017. This improvement, along with methodological changes, has resulted in a decrease of
total emissions in agricultural sector for 0.4 % compared to the previous NIR submission (Submission
2018). A detailed description of GHG emission estimation in the Czech Republic is presented in the
following chapters.

5.1.3 General overview of source specific QA/QC and verification

Following the recommendation of the latest-@ountry 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 procedurdsinventory compilation, provides a table of personal
responsibilities and a timetable of sectgpecific QA/QC procedures. This plan consolidates the quality
assurance procedures and facilitates effective quality control of the Agriculture inventayin$titute

of Forest Ecosystem Research (IFER) is the ssaitong institution for this category.

The agricultural greenhouse gas inventory is compiled by an experienced expert from IFER, including
performance of seltontrol. Czech University of Li&iences, Institute of Animal Science Prague, Crop
Research Institute, Research Institute for Cattle Breeding, Research Institute of Agricultural Engineering,
Institute of Agricultural Economics and Information are additional institutions contributingniaftion

used in the sector of Agriculture. Slovak NIR experts responsible for agricultural sector (Slovak Hydro
meteorological Institute, SHMI) closely cooperate in the inventory methods and potential improvements.

The potential errors and inconsistencies are documented and corrections are made if necessary. In
addition to the official review process, emission inventory methods and results are internally reviewed
by the technical experts involved in the emission imeey of the Agriculture and LULUCF sectors. To
comply with QA/QC, 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 fertilzers, sewage sludge, liming and urea applied to managed soils (Czech official
statistics, urea production data)

9 The consistency of timseries activity data and emission factors

1 The update of national zetechnical data

1 All the emission factors and uspdrameters/fractions

QA/QC includes checking of activity data, emission factors and methods employed. All the differences
are discussed and, if necessary, also corrected. The procedure of inventory compiling is initiated by IFER,
where all the necessaryath, 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 CzSO, are required to estimate the couspcific emission tdors for cattle (Tier 2). The
zootechnical national data (esp. cattle breeding) is supplied by experts from the agricultural institute
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(see above). The appropriate values in the calculation spreadsheets are updated at IFER, replacing the
older values. Té verified data is transferred to the CRF Reporter, where the data is once again
technically verified. The completeness check of CRF tables was performed for fingétieseapproval.

A responsible person (IFER expert) fills in QA/QC forms, includimgmation from checking and
verifying activity data, CRF data and NIR content, separately for the reported emission inventory
categories. The QA/QC forms are archived in IFER and CHMI (ftp server). All the information used for the
inventory report is archied by the author and by the NIS coordinator. Hence, all the background data
and calculations are verifiable.

More precise information about QA/QC procedures is available in relevant subchapters.

5.2 Livestock (CRF 3.1)

The methods for estimatinGH, and N,O emissions from enteric fermentation and manure management

of livestock require definitions of livestock sabtegories and their annual populations (see Tald) 5

and, for higher Tier 2 methods used for cattle, also feed intake and othetezbamical chareteristics. A
coordinated livestock characterization was used to ensure consistency across the following source
categories for the whole emission inventory. Czech Statistical Yearbook is the source of population data
for livestock categories.

Tab.5-4 Trends of the livestock population in the period 199017 (thousands of heads)

Cattle 3 506 2030 1574 1397 1349 1407 1416 1421
Swine 4790 3 867 3688 2877 1909 1560 1610 1491
Sheep 430 165 84 140 197 232 218 217
Poultry 31981 26 688 30 784 25372 24 838 22508 21314 21494
Horses 27 18 24 21 30 33 32 35
Goats 41 45 32 13 22 27 27 28

Trends of the livestock populationstime key categories (cattle, swine, and poultry) are determining for
emissions trends in Agricultural sector. Cattle population in 2017 set up only a 41 % share of the
population in 1990 and swine population in 2017 set up even-lealy 31 % of the stéing population.

5.2.1 Enteric Fermentation (CRF 3.A)

5.2.1.1 Source category description

This chapter describes estimation @H emissions from enteric fermentation. In 2017, 80 % of
agriculturalCH, emissions arose from this source category. This category includes emissions from cattle
(dairy and nordairy), swine, sheep, horses and goats. Camels, llamas, mules, asses and buffaloes are
kept in several private farms and ZOOs and populations of theseomginal livestock are very low
(hundreds of heads). Their breeding is not very intensive therefore methane emissions are not estimated
for them. Enteric fermentation emissions from poultry have not been estimated|Ri& 2006 Gl. (IPCC
2006)does notprovide a default emission factor for this animal category.
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5.2.1.2 Methodological issues

Emissions from enteric fermentation of domestic livestock were calculated by using Tier 2 (cattle
category) and Tier 1 (other livestock) methodologies presented inR¥ 2006 GIl. (IPCC 2066} are

linked to the previous methodologies IPCC (1997 and 2000). The contribution of emissions from livestock
other than cattle to the total emissions from enteric fermentation was not significant: 4 % of the total
CH emissiors from enteric fermentation category.

Enteric Fermentation of cattle

As the most important output of the national study (Kolar, Havlikova and Fott, 2004), a system of
calculation spreadsheets have been drawn up and used for all the relevant calcutsti©Rsemissions
by Tier 2.

The emission factor for methane from fermentation (EF) in kg/head p.a. is proportional to the daily food
intake and the conversion factor. It thus holds that:

N~ e O P U
00 OO——w
L&@uv
GKSNBE (KS a3INRaa Sy MayHsdakdn ddithte mé&irkfeed mtdrEfor tha\bivanSylpeRof
cattle (there are 10 subcategories of cattle) and Y is methane conversion factor, which is considered to
be 0.065 for cattle (Table 10.12, VolumdRCC 2006 Gl. (IPCC 2p0@ethane conversiofactor of zero
is assumed for all juveniles consuming only milk (calves categQpes).30IPCC 2006 GlI. (IPCC 2006)

Coefficient 55.65 is the energy content of methane and has dimensions of MB{kgThis equation
should be solved for each cattlatscategory, denoted by index i.

EF is counted foeach cattle category anceported for dairy and nowairy cattle. Value reported for
nonrRIFANE O620KSNL OFddtS Aa ¢SAIKISR -RIASNEGESOII20FS 3
separately including ca¢s. Total emissions are a sum of two products{Efmmdpopulation of dairy

cattle + ERunpairycatne’ pOpulation of nondairy cattle).

There are 10 cattle subcategories in use which data are available in Stadigtical Yearbooks (CzSO,
199(;2017):

9 Calves younger than 6 months of age (male and female)

1 Young bulls and heifers-@& months of age)

9 Bulls and bullocks (@2 years, over 2 years)

1 Heifers (1g 2 years, over 2 years)

1 Mature cows (dairy and suckler cows)

In the calculation, iis also very important to distinguish between dairy and suckler cows, where the
fraction of suckler cows (ration suckler/all cows) gradually increased in the 28B® time period. The
share of suckler cows in the population of mature cows increased frén@ 36 % during the reporting
period as a result of changes in agriculture policy after 1990.

According to the IPCC methodology (TietPC 2006 Gl. (IPCC2008) (1 KS 4G RI Af& F22R )
subcategory of cattle is not measured directly, butcaculated from national zetechnical inputs:

weight, weight gain (for growing animals), mature weight, daily milk production including the percentage

of fat in milk, pregnancy (% of females that give birth in the year), feeding digestibility (% oy émerg

feed non extracted) and the feeding situation (stall, pasture).
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The national zodechnical inputs (noted above) were updated by expert from the Czech University of
Agriculture in Prague in 2006 and 2011 and were discussed with expert from thetinstitéhnimal

{ OASYOS AY HamT ® Ly Lz
Stanek, P., 2017 pers.com.) is given below, Tab55and Tab5-6. The numbers of grazing days for
individual cattle categories are praged in Tab. &/.

RE G
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Since 2017 the Czech Statistical Office harmonized the age categories used for cattle with the national
legislation. Accordingly, were updated the relevant body weight of calves and young bulls and heifers in

the estimation.

Tab.5-5 Weights of individual cattle categories, 1982017, in kg

1995¢
1998

1990¢

1999¢

2010¢

2016 2017*

Categories of cattle

1994

2004

2015

Mature cows (dairy and suckler) 520 540 580 585 590 620 620
Heifers > 2 years 485 490 505 510 515 541 541
Bulls and bullocks > 2 years 750 780 820 840 850 850 850
Heifers 12 years 380 385 395 395 390 410 410
Bulls 12 years 490 510 530 540 560 560 560
Heifers 812 months* 275 280 285 285 290 299 265*
Bulls 812 months* 325 330 335 340 350 368 300*
Calves female to 8 months* 128 132 133 135 135 139 115*
Calves male to 8 months* 128 132 133 135 135 149 115*

* Since 2017 the Czech Statistical Office harmonized the age categories with the national legislation-§i.modth, 612
month) the relevant body weight of calves and young bulls and heifers were used in the estimates.

Tab.5-6 Feeding situation, 199€R017, in % of pasture, otherwise stall is considered

Categories of cattle 1995¢ 1999¢ 2016 2017*
1998 2004 ‘
Dairy cows 10 20 20 22 15 15 15
Suckler cows 10 20 20 50 95 95 95
Heifers > 2 years 30 30 30 35 50 50 50
Bulls > 2 years. 30 40 40 40 25 25 25
Heifers 12 years 30 40 40 40 50 50 50
Bulls 12 years 30 40 40 40 25 25 25
Heifers 812 months* 30 40 40 40 50 50 50
Bulls 812 months* 30 40 40 40 50 50 50
Calves female to 8 months* 0 0 0 0 0 0 0
Calves male to 8 months* 0 0 0 0 0 0 0

* Since 2017 the Czech Statistical Office harmonized the age categories with the national legislation-§i.modth, 612

month).
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Tab.5-7 Grazing days for individual cattle categories for the entire period

Categories of cattle 1990¢ 1995¢ ‘ 1999¢ ‘ 2005¢ 2010¢ 2016 ‘ 2017*
1994 1998 2004 2009 2015
Dairy cows 18 36 36 40 27 27 27
Suckler cows 18 36 36 90 171 171 171
Heifers > 2 years 54 54 54 63 90 90 90
Bulls > 2 years. 54 72 72 72 45 45 45
Heifers 12 years 54 72 72 72 90 90 90
Bulls 12 years 54 72 72 72 45 45 45
Heifers 812 months* 54 72 72 72 90 90 90
Bulls 812 months* 54 72 72 72 90 90 90
Calves female to 8 months* 0 0 0 0 0 0 0
Calves male to 8 months* 0 0 0 0 0 0 0

* Since 2017 the Czech Statistical Office harmonized the age categories with the national legislation-gi.modth, 612
month).

Percentages of pasture are related only to the summer part of the year (180 days), while only the stall
type is used for the rest of year. The daily milk production statistics (F&p.i& which only milk from

dairy cows is considered, increased to 22/8ay/head in 2017, with an average fat content of 3.89 %. A
relevant daily milk production of nedairy cows is 3.5 |/day/head. The activity data of milk production
comes from the official statistics (CzSO) and these are verified in the Yearbook ®Boetilling in the
Czech Republic (annual report).

As the official statistics, specifically from CzSO, provide population values for cows and other cattle, the
NBadzZ GAy3d 9Cca Ay (GKS /wC ¢l ofSa | NB-dRGFEANISRE &F 2 NJ |

The weighted average values for ndairy 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 theecaSpregnancy (90 % of suckler cows is pregnant, 0 % for the
other cattle species).

Tab. 5-8 Milk production of dairy cows and fat content (19¢2017)

Dairy cows population Daily production Fat content |

[thousands heads] [liters/day head] [%]
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

The countryspecific parameter digestibility (DE, in %) for 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
OFddtS é6la SadAYFiSR® ¢KS SadAYlFIGSR | @SN 3S RAIS:
FYR 12Y2t 1l wWwnny YR HaAamMnI ¢2YHy120t FyR 12Y2f 11
t SGUNA120A6 YR {2YYSNI Hnnusz {2YYSNI mppnI %SYlLy S
t 21T RNOS1 OSELISNI FTNRY G(G(KS wSaSINOK LyadaddzisS ¥F2
conservative average digestibility values for 3 basitle subcategories. These digestibility values were
employed for the emission estimation:

9 Dairy cattle DE =67 %
M Sucklercows DE=62%
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M Other cattle DE =65 %

The coefficients ( for calculating Net energy for maintenancegNof cattle are thedefault values
from Table 10.4IPCC 2006 Gl. (IPCC 2006)

Details of the calculation are given in the abewentioned study (Kolar, Havlikova and Fott, 2004) and
the results are illustrated in Tab-% It is obvious that EFs have increased slightlyesi®90 because of

the increasing weight and milk production for cows and because of the increasing weight and weight
gain for other cattle. On the other han@H emission from enteric fermentation of cattle dropped
during the 19962017 period to about one half of the former values due to the rapid decreases of the
numbers of animals kept.

Tab. 5-9 Activity data andmethane emissions from enteric fermentation, cattle category (Tier 2, 188017)

Dairy cattle Other cattle EF EF Emissions, Emissions Total
population population Dairy cattle Other cattle Dairy cattle  Other cattle emissions
in category
___ [thous] [thous.] [kg CH/hd] [kg CH/hd] [kt CH] _
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 73.37 57.94 131.20
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 118.21 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 52.62 105.37
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 53.16 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

Enteric Fermentation of other livestock (sheep, goats, swine, horses)

Compared to cattle, the contribution of other farm animals to the whGlg emissions from enteric
fermentation is much smaller (4 % in 2017). Theref@id,emissions from enteric fermentation of other

farm animals (other than cattle) are estimated using Tier 1 approach. Because of some features of
keeping livestock in the Cze&tepublic that are similar to the neighbouring countries of Germany and
Austria, default EFs for Tier 1 approaches recommended for Developed countries were employed. The
obsolete national approach used in the past, which was found not to be comparableothién

9dzNRB LISIFY O2dzyiNAS&a 652t S20x moppn FyR WSt NyS] Siad
values are presented for the whole period since 1990.
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The Czech Statistical Office (CzSO) publishes data on the number of goats, sheep, svasearitbrs
poultry annually in the Statistical Yearbooks (1:290.7). Considering the rather small numbers in these
animal categories, default emission factors (Table 10.10 tRGC 2006 Gl. (IPCC 200RVe been used
for estimating methane emissions: 8 kfjraethane annually per head for sheep, 5 kg of methane for
goats, 1.5 kg of methane for swine and 18 kg of methane for horses.2B08GGI. does not define or
require estimates of quantities of methane from enteric fermentation of poultry population.

Oveaview of methane emission estimated for other livestock in period 12807 is presented in Tab.5
10.

Tab.5-10 Methane emissions from enteric fermentation, other livestock (Tier 1, 182017)

Horses
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

5.2.1.3 Uncertainty and time -series consistency

Uncertainty estimates are based on expert judgment. The uncertainty in the activity data equals to 5 %.
The uncertainty in the emission factor equal2t®%. The combined uncertainty, calculated according to
IPCC Tier 1 methodology, equals 20.6 %.

There were several methodological updates during the reporting period described in the relevant NIR
text. Time series consistency is preserved at all timesalRdations due to the methodological updates
were done for the whole reported period.

Historical overview

Ly GKS 0S3aAyyAiyas OFfOdAZ FiAz2zya ¢SNBE oetal O86).My KA a
principle, emissions from animal exanents could be calculated according to Tiehowever, because

of tradition and for consistency of the time series, the final values were also calculated according to
Tier2 using the emission factors from abeVeSy G A 2 Y SR &G dzZRA S& @l51839%)Sa0s Mo
approach based on historical studies was indicated to be obsolete in many reviews organized by
UNFCCC. Moreover, IEFs (implied emission factors) were mostly found as outliers: especially EFs for
enteric fermentation in cattle seemed to be lstantially underestimated. Details of the historical
approach are given in former NIRs (submitted before 2006).

Then the Czech team accepted critical remarks put forth by the International Expert Review Teams (ERT)
and prepared a new concept for calcutatiof CH emissions. This concept, in accordance with the plan
for implementing Good Practice, was based on the following decisions:
1) Emissions of methane from enteric fermentation of livestockgy sourcg come predominantly
from cattle. ThereforeTier2, as described in Good Practi¢gopd Practice Guidanc@000) is
applied only to cattle.
2) CH emissions from enteric fermentations of other farm animals are estimated byl1Tier
approach. Because of some features of keeping livestock in the CzeghliRéipat are similar to
the neighbouring countries of Germany and Austria, default EFs forl Tagproaches
recommended for developed countries were employed.
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Increased attention was firstly paid to enteric fermentation. It was stated that cooperatiith w
specialized agricultural experts is crucial to obtain new consistent and comparable data of suitable
guality. The relevant nationally specific data for milk production, weight, weight gain for growing
animals, type of stabling, etc. was collected by 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 time. Calculation of enteric fermentation of cattle using dpproach

was described in a study (Kolar, Havlikova and Fott, 2004) for the whole time series since 1990 using the
abovementioned countryspecific data. The necessary QA/QC procedures were performed in
cooperation with experts from IFERhe nationdl specific data like weight of individual categories of
cattle, weight gains of these categories and recent feeding situat@srevised in 2006The new values

were estimated in a similar way by our external experts (Mudrik and Havranek, 2006) faxtheeniod.

The national zodechnical inputs (mainly weight, weight gain, daily milk production including the
percentage of fat and the feeding situation) were updated several times in conjunction with experts from
the Institute of Animal Sciences. Thagdenges 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 (Submission 2018), along with harmonization of this input
data with nationalégislation, resulted in the increase of the country specific emission factors for enteric
fermentation as well as the increase of total emission by about 2 % in category enteric fermentation.

5.2.1.4 Source-specific QA/QC and verification

Generally QA/QC includeshecking of activity data, emission factors and methods employed. All the
differences are discussed and, if necessary, also corrected. The procedure of inventory compiling is
initiated by IFER, where all the necessary data, obtained from the Czechi&Gthtifice (CzSO), are
inserted 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 cosp#yific emission factors for

cattle (Tier 2). The zetechnical national data (esp. cattle breeding) are supplied by experts from
agricultural institutes. The appropriate values in the calculation spreadsheets are updated at IFER,
replacing the older values. The verified data is transferred to the CRF Repuaneye the data is again
technically verified. The completeness check of CRF tables was performed for fingétiggeapproval.

Estimated enteric fermentation emission factor for dairy and other cattle were compared with default
enteric fermentation factors available for Western Europe regiohPi@C 2006 Gl. (IPCC 20@able

10.11). While the EF for other cattle is comparabléhwountry specific one (default value= 57, country
specific value=55.25), the EF for dairy cattle is rather different: default value = 117, country specific value
is 148.05.

Technical update of specific calculation spreadsheet used for generating iau(eEFs, GE, Nex rate) of
cattle categories was accomplished during summer 2018. The complete set of equations was revised.
The new system is robust and safe, and it minisiizk of technical errors.

5.2.1.5 Sourcespecific recalculations, including changes ma de in response to the review
process and impact of emission trend

The ERT encouraged report the total gross energy intake of nalairy cattle and a reduce€H
conversion rate in CRF table 3.As1.

The emission factor for methane from fermentation (EFkg/head p.a. is proportional to the daily food
Ayar1S FYR GKS YSGKIYyS O2y@SNRERAZ2Y FFEOG2NJ , YD ¢KS
the main feed ratio for the given type of cattle (there are 10 subcategories of cattle) and Ym is methane
O2y@SNEAZ2Y FTIFOG2NE G6KAOK Aa O2yaARSNBR ndoncp F2NI
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for non - dairy cattle category the weighted average of methane conversion factor was calculated for
each year in the whole time series to meet tgcouragement of ERT.

Tab.5-11 Demonstration of changes in input data caused by Ym estimation (submissions-2019), other cattle category

ltem Before After Before After Before After
recalculation recalculation recalculation recalculation recalculation recalculation

SIS 2017 2017 2018 2018 2019 2019

(year)

EF for Enteric 55.34 52.81 56.46 53.80 59.18 55.25

Fermentation

EF for 9.03 9.03 9.17 9.17 9.67 9.34

Manure Man.

VS 2.80 2.80 2.87 2.87 2.95 2.84

Nitrogen 66.21 66.21 67.90 67.90 70.05 66.90

excretion

Gross energy 130.03 140.86 132.34 144.02 129.57 142.43

As a result of this change in estimation procedures the value of emission factor decreased by about
5 % for non dairy cattle category. It means that the methane emissions of enteric fermentation
decreased by about 0.3 % and the total emissions from agriculture decreased by about 0.4 %. The value
of GE estimated for nedairy cattle increased by about 8 %. The overviewhafnges in input data is
presented in Talb-11 andTab. 5.12.

Implementation of two different values of Ym factor caused the increase of estimated GE values for
OFiS3I2NE a20GKSNJ O iiatTabs1®m wSadzZ Ga | NS LINB&ASYGSR

Tab.5-12 Results of the recalculations caused by usage of two different values for Methane conversion factor (Ym) to Gross
Energy data (GE, MJ/head/day) of other cattle in reported period (129017)

1990 1995 2000 2005 2015
Submission 2018 104.3 111.8 122.2 129.6 128.9 130.0 132.4
Submission 2019 116.0 122.7 132.3 138.6 140.3 140.9 144.0 142.4

Estimation of emissions factors for enteric fermentation and emissions of nitrous oxide and methane
from manure ofcattle are based on body weight, mature weight and typical animal mass of diary and
non-dairy cattle. Weight data used in national legislation No 377/2013 were applied in the last NIR
ddzoYA&daAz2y SEOfdzZRAY3I GKS OF t ¢S difagdtaiedorizationh Srnge 6 SO
2017 the Czech Statistical Office harmonized the age categories with the national legislation and we
accordingly used the relevant body weight of calves in the estimates. There is no possibility to estimate

the change of totakmissions because the change of age categories influent at the same time the body
weight and number of heads in relevant categories. Overview of animal weight data used in submissions
20172019 is presented in Tab-13.
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Tab. 5-13 Overview of activity data (animal weight) per individual cattle categories in submissions 2017, 2018, 2019

Categories of cattle An. weight An weight An weight National
2017 [kg] 2018 [kg] 2018 [kqg] legislation

Mature cows(dairy and suckler) 620 650
Heifers > 2 years 515 541 541 600
Bulls and bullocks > 2 years 850 850 850 800
Heifers 12 years 390 410 410 470
Bulls 12 years 560 560 560 560
Heifers 812 months* 290 299 265* 265*
Bulls 812 months* 350 368 300* 300*
Calves female to 8 months* 135 139 115* 115*
Calves male to 8 months* 135 149 115* 115*

** Since 2017 the Czech Statistical Office harmonized in reporting the age categories with the national legislationgi.e. O
month, 6-12 month) the relevant body weight 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 in the
review process

The analysis of uncertainties and update of specificteahnical data (feeding situation) is currently in
progress.

5.2.2 Manure Management (CRF 3.B)

This chapter describes the estimation GH (47 % share on emissions from Manure management
category) and direct (37 %) and indirect (16N4)Y emissions from animal manure management. Total
emissions from manure managemer@H and N,O) equalled 1 562 GGQ eq. in 2017. For detailed
information see Tab.-3.

Good agricultural practices were developed based on agricultural policies and structures that support the
trends in the animal waste management system allocation after Velvet Re&wol(1989) and mainly

after the Czech Republic entrance to European Union (2004). These procedures include inexpensive and
austerity measures, such as the incorporation of relevant proteins in livestock feed, regular cleaning of
the stables or proper tiimg 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 lowemission techniques for application and storage and suitable ligkdtousing.

5.2.2.1 Source category description

During the 1992017 period, the emissions from manure management decreased by 53 %. Decreasing
emissions from cattle and swine predominated in this trend. The reduction in the cattle population is

partly counterbalaced by an increase in cow efficiency (increasing gross energy intake and milk
production and milk quality).

This emission source covers manure management of domestic livestock. Both nitrousNoKipl@r{d
methane CH) emissions from manure managemeritlivestock (cattle, swine, sheep, horses, goats and
poultry) are reported. The animal waste management systems (AWMS) are distinguishéfand

CH emission estimations to the same manure management systems (MMS): liquid system, daily spread,
solid sbrage, pasture, paddock and range system (PPR) and other manure management systems.

Nitrous oxide is produced by the combined nitrification and denitrification processes occurring in the
manure. Methane is produced in manure during the decomposition géwic material by anaerobic and
facultative bacteria under anaerobic conditions. The amount of emissions is dependent on the amount of
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organic material in the manure and climatic conditions. Overview of total emissions from manure
management is presented iTab. 514.

Tab.5-14 Overview of emissions from manure management (199017, ktCQ eq)

Total emissions in CH, emissions DirectN,O emissions Indirect N,O emissions
category [kt CQeq.] [kt CQeq.] [kt CQeq.]
[kt CQeq.]
1990 3315 1695 1028 592
1995 2305 1180 734 390
2000 2042 1031 659 351
2005 1836 943 586 308
2010 1581 756 564 260
2015 1552 727 573 252
2016 1580 741 582 257
2017 1562 734 576 252

5.2.2.2 Methodological issues
5.2.2.2.1 Animal Waste Management System

During the 1992017 period, the emissions from manure management decreased by 53 %. Decreasing
emissions from cattle and swine predominated in this trend. The reduction in the cattle population is
partly counterbalanced byan increase in cow efficiency (increasing gross energy intake and milk
production and milk quality).

This emission source covers manure management of domestic livestock. Both nitrousNoKig@r{d
methane CH) emissions from manure management of livadt (cattle, swine, sheep, horses, goats and
poultry) are reported. The animal waste management systems (AWMS) are distinguisiéfand

CH emission estimations to the same manure management systems (MMS): liquid system, daily spread,
solid storage, asture, paddock and range system (PPR) and other manure management systems.

Nitrous oxide is produced by the combined nitrification and denitrification processes occurring in the
manure. Methane is produced in manure during the decomposition of organieriabby anaerobic and
facultative bacteria under anaerobic conditions. The amount of emissions is dependent on the amount of
organic material in the manure and climatic conditions. Overview of total emissions from manure
management is presented in Tab18.

Czech country specific AWMS system is based on the expert study Mudrik,. Z., Hons P. (2004) and was
updated several times during the reporting period by the expert opinion. The last update, in 2011, is
based on Kvapilik, J., Institute of Animal Soéerpersonal communication). The history of this country
specific distribution is provided in Tab-15. The country specific distribution of manure for other
livestock categories is presented in Tall

Tab.5-15Overview of the Czech country specific AWMS systems for cattle category (2090)

Dairy cows Fraction of Manure Nitrogen per AWMS [%)]
Daily spread Solid

1990 25 2 68 5
1995 23 1 66 10
2000 15 1 74 10
2005 26 1 62 11
2010¢ now 27 1 65 7
Non Dairy cattle (Weighted AVG)
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Dairy cows Fraction of Manure Nitrogen per AWMS [%]
Daily spread Solid

1990 45 1 42 12
1995 43 1 39 17
2000 44 1 38 17
2005 49 1 34 16
2010 43 1 32 24
2011¢ now 42 1 32 25

Tab. 5-16 Overview of the Czech country specific AWMS systems for other animal categories

Livestock category Type of AWMS

Liquid Daily spread Solid PRP Other
Fraction of Manure Nitrogen per AWMS [%]
Sheep 0 0 2 87 11
Swine 76 0 23 0 1
Poultry 13 0 1 2 84
Horses 0 0 0 96 4
Goats 0 0 0 96 4

Manure management storage and usage is adjusted by national regulation No 377/2013 Col. This
regulation is relevant to the EU regulation No 91/676/EHS from 1991. The manure storage capacity
corresponds to assumegatoduction for 6 months. This does not apply to the storage of solid manure on
agricultural land prior to use. Solid manure may be stored on agricultural land for a maximum period of
24 months on suitable places in the field. The company/owner can storeurador fertilizer again on

the same agricultural land four years after soil cultivation of the agricultural land. Liquid manure is to be
stored in leakproof tanks or scrub areas in stables. Reservoirs and tanks or areas in the stables match
the capacityof at least four months estimated production of liquid manure or share a minimum of three
months estimated production of liquid manure and dung, depending on the climatic conditions of the
region. The regulation No 377/2013 Coll. includes five annexdsdaiia allowing calculating production

of manure in situation when manure management system evidence on individual farm level is not
available (e.g. typical mass of livestock, N content in excrement, dry mass of excrement etc.). Farmer can
calculate prodution and control the usage of manure according number of livestock heads.

To estimateN,O emissions from manure management, the default emission factors for the different
animal waste management systems were taken from the Table 10PZIC(2006 Gl. (IPC@D6), see

Tab. 517. Data about the usage of manure in anaerobic digesters are not available for the peried 1990
2017.

Tab.5-17 IPCC default emission factors of animal waste per different AWMS

AWMS Emission Factor (BF \
[kg N,O-N per kg N excreted

Daily spread 0

Liquid/Slurry 0.005

Solid Storage 0.005

Other Systems 0.01

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). The estimation of methane emissions from Manure Management for Cattle category is provided
by Tier 2 method. This category of emissions was idedtifiased on analysis of National Inventory
System (NIS) as a key category by trend (see THb.Nsethane emissions of other livestock category are
estimated by the Tier 1 approach.
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In relation to the decreasing trend in the animal population (especgtile and swine) the methane
emissions from manure management rapidly declined during 2I8®. The slow increase started from
2014. The trend in methane emissions form manure management is presented 3r2Fig.

T T
70;
60 A
50 4

40 A

(Gg)

30 A

20 A

0

Total CH, emissions from manure management

o+——T—TTT"T"TTTTT T T T T T T T T T T T T T T T
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Fig.5-2 The trend in methane emissions from manure managent in period 12907 (in Gg)
Cattle category

The activity data, cattle population distributed by age and gender, was obtained from the Czech
Statistical Office (CzSO) Yearhobhis is a consistent time series of the number of animals during entire
reported period (19901 nMT 0 ® DNR &a SySNHeE& o6D90 @I fdzSa | NB Sai
et al. (2004) andPCC 2006 GIl. (IPCC 20@6)he special spreadsheet (more Enteric Fermentation

chapter). These GE parameters are reported in CRF as a cspetific data for the entire reported

period (Tab. 5.8).

Tab. 5-18 Gross Energy (GE, MJ/head/day) of cattle in reported period (:29Q7)

1990 1995 2000 2005 2010 2015 2016 2017 |
Dairy cows 226.8 2374 264.1 294.9 309.7 335.2 343.4 347.28
Other cattle 116.0 122.7 132.3 138.6 140.3 140.9 144.0 142.4

EF is calculated farach cattle category andkported for dairy and noilairy cattle. Value reported for
nonrRIFANE O620KSNL OFddftS Aa ¢SAIKISR -RIASNEGESOII20FS 3
separately. Total emissions are sum of two produBts,c.nspopulation of dairy cattle + REpairycatte

* population of nondairy cattle).

The current updated data of AWMS distribution were applied for emission estimation. The other specific
parameters for estimation of emission factors for caleSNE 206G+ Ay SR ¢. 2 ®tan/ C0O 7T
OHAMHUO® ¢KS ALISOATAO LI NIYSGSNE NBO2YYSyRSGaR T2NJ
2012) are the same as the default valuBaqC 2006 Gl. (IPCC 2p@®)d correspond to the Czech climate

zone. KS LI NIF YSGSNE NI O2 e ALPIR)SVBre wkilized Sohthe¥missipn estimation
(Tab.SM PO @ ¢ KS +{ LI NI YSiS steal (2012j dd dzt basiSARPASH and MOFY 3 Sy
values) and EF for estimation of methane emissions are presémtEab. 520.

Part 1: Annual inventory submission 252



)
.n&\ CHMI NATIONAIGHANVENTORREPORT OF TAEECHREPUBLIA990-2017

Tab.5-19 List of parameters for methane emission factor estimation in manure management in the Czech conditions

Parameters(IPCC 2006 Gl. Dairy cows Other cattle \
B, (Table 10A4, Tablel0A5) 0.24 0.17*
ASH (recommendation p.10.42) 8 %
MCEF values (Table 10.17):
Liquid system 17 %
Daily spread 0.1%
Solid storage 2%
Pasture range and paddock 1%

*Default value available for Eastern Region is used because of average other cattle mass is 396 kg in Czech Republic, Western
Europe region calculates with average other cattle mass 420 kg, Eastern Europe region with more close value of auverage othe
cattle mass 391 kg.

The equations for determination of emission factors and estimation of methane emissions were taken
from the IPCC 2006 GlI. (IPCC 2006)

1. The Eqg. 10.22RCC 2006 Gp. 10.37) was used to estimate the methane emissions:
- Qo 0@ WO/ & IRO & GBME ¢
00 T~ vy T
WwQwli p Tt Qo

2. The Eg. 10.24PCC 2006 Gp. 10.42) was utilized to estimate the VS parameter:
p 00O 0 YO

®"Y "0 YOO
P& v

3. The estimation of methane emission factawgre estimated using Eq. 10.2BPCC 2006 Glp.
10.41):

OO0 W I 0LO0AWTY
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Tab.5-20 Overview of VS Parametglkg dry matter/head/day) EF(kg CH/h/yr) and methane emissions (Gg) from manure
management, Cattle category (1999017)

Dairy cows Other cattle
VS EF Methan VS EF Methan
[kg DM/head/day] [kg CH/head/yr] Emissions [Gg] [kg DM/head/day] [kg CH/head/yr]  Emissions [Gg]

1990 4.18 13.91 16.78 2.26 7.86 18.09
1991 4.03 13.39 15.61 2.26 7.89 17.31
1992 4.10 13.65 13.74 2.30 8.10 15.75
1993 4.12 13.69 12.36 2.29 8.06 12.98
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 7.52 2.40 8.15 10.40
1997 4.37 8.52 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 17.99 8.82 2.68 10.12 9.95
2004 5.33 18.34 8.73 2.68 10.11 9.63
2005 5.44 18.55 8.12 2.74 10.39 9.97
2006 5.49 18.72 7.94 2.74 10.41 9.89
2007 5.56 18.96 7.78 2.76 10.22 10.03
2008 5.65 19.25 7.81 2.79 10.08 10.04
2009 5.69 19.40 7.75 2.81 9.80 9.44
2010 5.71 20.11 7.71 2.78 9.21 8.89
2011 5.82 20.48 7.66 2.80 9.19 8.92
2012 5.93 20.88 7.79 2.80 9.10 8.93
2013 5.96 20.97 7.70 2.81 9.13 9.00
2014 6.08 21.41 7.98 2.80 9.04 9.05
2015 6.18 21.76 8.19 2.81 9.04 9.31
2016 6.33 22.29 8.31 2.87 9.17 9.56
2017 6.41 22.55 8.34 2.84 9.34 9.82

Other livestock category

The emissions from other farm animals are estimated by theITagproach. Default EFs for developed
countries were employed for similar reasons as in the previous paragraph ¢Zap. 5

Tab.5-21 Default emission factors used to estimat€H, emissions from manure management (Table 10.15 and 10REGC
2006 GI)

Livestock type EF [kg/head/yr] ‘
Sheep 0.19

Goats 0.13

Horses 1.56

Swine 6.00

Poultry

Broilers 0.02

Other poultry* 0.182

* Emission factor for other poultry is calculated as weighted average of two default EFs for different breeding system
(13 % wet and 87 % dry systems; 0.182 = 1.2 x 0.13 + 0.03 x 0.87).
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5.2.2.2.3 Nitrous oxide emissions (CRF 3.B.2)

N,O emissions from manure management were identified as a key source; Tier 2 methodology is used for
emission estimation for the cattle category and Tier 1 and 2 for other animals. Emissions are calculated
on the basis of N excretion per animal and animaltezasanagement system. Following the guidelines,

all the emissions dfl,O that take place before the manure is applied to soils are reported under manure
management. The IPQD06 Glmethod for estimating\N,O emissions from manure management entails
multiplying the total amount of N excretion (from all animal species/categories) in each type of manure
management system by an emission factor for that type of manure management system.

Input data consists of the mass fraction Xi,j of animal excrement in &ruatagory i (i = dairy cows,
20KSNI OF GGt ST LIATAST X0 TF2N O NI Anizal Wasid Madagethant S E ON.
System) j (j = liquid manure, solid manure, pasturage, daily spreading in fields, other). Here, it holds that

Xi, 1 + Xi, 2 + + Xi, 6 = 1. For Tier 1, only the values of matrix X for typical means of management of
animal excrement in Europe are given. AWMS parameters presented iiP@@ 2006 Gl. (IPCC 2006)

were adapted to the Czech conditions.

Special spreadsheet is used @@lculation in 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 feed and in the milk. Example of input data is provided in Té2.9he Eqg. 10.32 and 10.38°CC

2006 Gl. (IPCC 200&yere used for calculation of the variables for nitrogen intake and nitrogen retained
(milk production and growth). The results served as an input for Eq. 10.31. The parameters for
estimation of the Nexdr cattle were collected from literature and from personal communications with
agricultural experts. Value of protein content in milk is relevant to literature references (Poustka 2007,
Ingr 2003 and Turek 2000) and protein content in feed (in dry mattef)5.5% is relevant to available
references too (ZemanCzech feed standards ‘P4 %, Central Institute for Supervising and Testing in

I ANR Odzf G dzZNB My 233 Y -181%p Qex Tate isLaStindted forOeAcY Cality” dategony,
reported for dairy,non-dairy (weighted average) and summarized for all cattle. Default emission factors
(Table 10.21IPCC 2006 Glre used for different AWMS.

Tab. 5-22 Example of Input data used for calculation of Nex for dairy cattle in 2017

Input data Country specific value, 2017 Sourse

Protein, milk, % 3.46 Annual book of cattle breeding
Protein, feed, % 16.5 Task force of reactive nitrogene, 2015
Milk production, I/head 22.53 Annual book of cattle breeding

N intake, kg N/head/yr 181.37 IPCC 2006 Gkq 10.32

N milk, kg N/head/yr 44.60 IPCC 2006 Gkq 10.33

N weight gain, kg N/head/yr 0 IPCC 2006 Gleq 10.32

N excreted, kg N/head/yr 136.78 IPCC 2006 Gkqg 10.31

The overview of estimated nitrogen excretion value used Ng© emissions from manure in cattle
category is presented in Tab23.

Tab.5-23 The Czech national Nex (nitrogen excretion) values used to estimdi® emissions from manure management
(19902017)

Nitrogen excretion (Nex)

Dairy cattle Nondairy cattle
[ka/headlyear]
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
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Nitrogen excretion (Nex)

Dairy cattle Non-dairy cattle
[kg/headlyear]
2015 132.55 66.21
2016 136.12 67.90
2017 136.78 66.90

The Nex value for other animal category is based on the national data for Typical Animal Mass (TAM) and
Eq. 10.30 and default excretion rate (Table 10IPE,C 2006l). Relevaninput data is available in Tab.

5-24. TAM of swine is slowly decreasing during the reporting period. This trend was validated by
information available at the Ministry of Agriculture. Development of the TAM value of swine was
confirmed as aeasult of changing market requirements (younger and less fat animals are required by
customers) and also by decreasing of breeding swine in population (Rozkot, M., Institute of Animal
Sciences).

Tab. 5-24 Input data and nitrogen excretion (Nex) for other animal categories, input data, Submission 2019

Livestock type Typical animal mass Nex rate Nex
[ka/head] [kg/head/yr] [kg/head/yr]

Sheep 49 0.85 15.2
Swine 59 0.68 14.64
Poultry

Broilers 2 1.10 0.8

Other poultry 2 0.95* 0.7
Horses 498 0.26 47.2
Goats 19 1.28 8.9

** Emission factor for other poultry is calculated a weighted average of two default EFs for two animal category: heand95%)
other poultry (5% ¥(0.96*95+5*0.83)/100.

The emissions are then summed over all the manure management systems. The manure production data
for individual AWMS i2017is reported in Tab.25.

Tab. 5-25Nitrogen production in nanure distributed by individual AWMS (kg N/yr)

AWMS Nitrogen Production in Manure ‘
(kg N/yr]
Liquid systems 61 886 572
Daily spread 1209 174
Solid storage 60633 429
Pasture range and paddock 26 126 954
Other 14 206 817
Totals 164 062 946

5.2.2.2.4 Indirect Emissions from Manure Management (CRF 3.B.2.5)

Indirect emissions result from volatile nitrogen losses that occur primarily in the form of ammonia and
NOx. The fraction of excreted organic nitrogen that is mineralized to ammonia nitrogen during manure
collection and storage depends primarily on 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 1calculation of N volatilization in the form of M&hd NQ from manure management system (MMS)

is based on multiplication of the amount of nitrogen excreted (from all the livestock categories) and
managed in each MMS by a fraction of volatilized nitrodea (L0.26). N losses are then summed over all

GKS aa{0&dd ¢KS ¢ASNImM YSGK2R Aa |LIWXASR dzaiAy3a yl
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fractions of N losses from MMS due to volatilization (Table 10RRQC 2006 GIn order to estimate
indirea N,O emissions from Manure Management, the fraction of nitrogen losses due to volatilization
and the default indirect factor ERssociated with these losses were employed (Table 2036 IPCC
Gl).

According to the methodology, the fraction of manurérogen that leaches from manure management

systems (Fraeacnvg IS highly uncertain and should be developed as a cotsgegific value applied in

Tier 2 method. No values of this fraction are available in the Czech Republic (no measures or national
survey) and therefore the estimation of this category cannot beugwd into the emission inventory.

¢CKS ab! ¢ y2i04lFGA2y 1S@8 Aa NBLRZNISR Ay (GKS /wcC GFo
for emissions (recommendation of the ERT review from 2016).

5.2.2.3 Uncertainty and time -series consistency

Uncertainty esimates are based on expert judgment. The uncertainty in the activity data equals to
5 %. The uncertainty in the emission factor for estimatio€Hfemissions equals to 20 %, estimation of
N,O emissions equals to 30 %. The combined uncertaintZfdremissions equals to 20.6 % and that for
N,O emissions equals to 30.41 %.

The time series consistency is negatively affected by unequal development of manure system
RA&AGNAOdzAZ2Y D ¢KS FANBG SELISNI 2dzRISYSyiiof thea dzR NN
share of liquid fraction in dairy cattle category and decrease of solid fraction iulaioy cattle category

caused by change in technology of the cattle breeding as in early 90s. This expectation has not been met
and actual manure distribution lwame similar to the starting one (Fi3).

100% ~
90% A
80% A
70% H
60% -
50% -
40% ~
30% H
20%
10%

0%
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

m Liquid m Daily spread Solid PRP

Fig.5-3 Development of Manure Managements systems share used for calculations.

5.2.2.4 Source-specific QA/QC and verification

QA/QC includes checking of activity datajigsion factors and methods employed. All the differences

are discussed and, if necessary, also corrected. The procedure of inventory compiling is initiated by IFER,
where all the necessary data, obtained from the Czech Statistical Office (CzSO), deel imserthe

excel spreadsheets and verified by other IFER experts. Some more specific parameters, which are not
available from CzSO, are required to estimate the couspgcific emission factors for cattle (Tier 2). The
zootechnical national data (esgattle breeding) is supplied by experts from agricultural institute (see
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above). The appropriate values in the calculation spreadsheets are updated at IFER, replacing the older
values. The verified data is transferred to the CRF Reporter, where the datadsagain technically
verified. The completeness check of CRF tables was performed for finaddines approval.

Special attention was paid to validation of emissions factors estimated by Tier 2 method and country
specific animal waste management syste

Emission factor for methane production from manure management is calculated by Tier 2 methods for
both cattle categories. Default values (Table 10IRLC 2006 Glare lower than country specific ones:

Dairy cattle, methane emission factor for maaunanagement:

Default value = 21, country specific value (Submission 2019) = 22.55
Nondairy cattle, methane emission factor for manure management:

Default value = 6, country specific value (Submission 2019) =8.34.

Tier 2 procedures used for estimation of nitrogen excretion for cattle does not provide nitrogen
excretion rate for dairy cattle and other cattle but it is possible to calculate the rates from typical animal
mass data and estimated nitrogen excretion. dijien excretion rate for dairy cattle and other cattle was
compared with default Nex rate factors available for Western Europe regidRGC 2006 Gftable
10.19). Default values for the both categories are lower than country specific ones:

Dairy cattle Nex rate:

Default value= 0.48, country specific value (Submission 2019) = 0.60,
Non-dairy cattle, Nex rate:

Default value= 0.33, country specific value (Submission 2019) = 0.46.

Tier 2 procedures are used for estimation of VS parameters for cattle. Country specific values were
compared with default value availableliRCC 2006 GITable 10At a 10A5):

Dairy cattle, daily volatile solid excreted (VS):

Default value = 5.10, cmtry specific value (Submission 2019) = 6.41
Nondairy cattle, daily volatile solid excreted (VS):

Default value = 2.66, country specific value (Submission 2019) = 2.84

The Nex excretions estimated for all livestock categories were compared with theadailable in the
Czech regulation 377/2103 Coll. Results are presentd@ln5-26. Overestimation oN,O emissions in
the Manure Management category is probable.

Tab.5-26 Comparison of Nitrogen excretiodata estimated in NIR (Submission 2019) and information available in the Czech
regulation, 377/2013 Coll.

Nitrogene excretion |

Nex, Czechregulaton bSES= /1 SOK NB3I. Nex , usedn NIR
kg N/livestock unit*/year weight from NIR Kg N/head/year
kg N/head/year

Dairy cattle (Tier 2) 84 105 136.1
Other cattle (Tier 2) 70 55 67.9
Swine (Tier 1) 100 12 14.6
Sheep (Tier 1) 75 7 15.2
Goats (Tier 1) 75 3 8.9
Horses (Tier 1) 40 40 47.2
Poultry (Tier 1) 175 0.7 0.7

* livestock unit = 500 kg
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The country specific AWMS was discussed on expert level (Klir, J., Crop Research Institute, Jelinek, L,
Institute of Agriculture Economics and Information) several times during 2017 to validate the AWMS
scheme in use. No changes were recommended.

The fration of manure nitrogen that leaches from manure management systems, (kkag is highly
uncertain and should be developed as a cowgjpgcific value applied in Tier 2 method. Research in this
topic is conducted by Crop Research Institute, DEWbodaSvoboda, P. 2016)ccording to his latest
researchresults, substantial part of the nitrogen losses formed by soil nitrogen from the area after the
disposal of the deposit. The nitrogen from the surrounding soil outside the deposit and theemitrog
contained in the leaked dung water constituted a minor part of the total amount.

5.2.2.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

No recalculation was performed in this submission.

There was a technical error in copying Nex rate data of goats and horses from the local calculation
spreadsheet to the CRF reporter. However, the estimated emissions were correct. The error in activity
data as inserted in CRF were updated.

5.2.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncertainties is in progress.

Update of the AWMS distribution scheme including consumption of manure in anaerobic digesters
should be available for submissi@®20 after realization of statistical survey (Ministry of Agriculture,
Institute of Agricultural Economics and Information, personal communication).

Harmonization with the reporting under the UNECE is planned to provide a consistent nitrogen balance

approach in estimation of the amount of manure nitrogen by livestock in the Czech Republic as the key

input information. Informal working group for natiohaitrogen balance, nitrogen emission inventories

and emission projections was established at Ministry of Environmental. Czech NIR team is involved in this

group.

Higher tier method for estimation of methane and nitrous emissions from manure managemswiref
will be prepared in cooperation with relevant experts and institutions. Significant improvement is
planned for submission in 2021.

5.3 Rice cultivation (CRF 3.C)

At present, no commercial rice cultivation is being carried out in the Czech Republit.iThe¢ y 2 G | (i A 2
key is reported in the CRF tables.

5.4 Agricultural soils (CRF 3.D)
5.4.1 Source category description

This source category includes the direct and the indirect nitrous oxide emissions from Agricultural soils.
Both of these categories (direct and irelit) are key sources &,0O soil emissionsTab.5-1). Nitrous

oxide is produced in the agricultural soils as a result of microbial nitrification and denitrification
processes. The processes are influenced by chemical and physical characteristicslifsnvafiladineral N
substrates and carbon, soil moisture, temperature and pH). Thus, addition of mineral nitrogen in the
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form of synthetic fertilizers, animal manure applied to soils, crop residue/renewal and sewage sludge
enhance the formation of nitrousxide 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)

The emissions from pasture manure (PRP)

Amountof Nitrogen mineralized in mineral soils considered for Cropland remaining Cropland

The indirect emissions (atmospheric deposition and nitrogenous substances flushed into water
courses and reservoireaching).

Tab.5-27 N,O emissions from Agricultural Soils in period 192017 in ktN,O

Year Total Synthtic Animal Sewage Crop Mineralr PRP Atmosph. Leaching
emissions fertilizersA | manureb  sludgec | residuesd Soil deposition
. 6.6 1.4 3.2

1990 18.9 0.004 . 0.04 . .

1995 12.0 3.6 1.9 0.01 2.9 0.04 0.7 0.8 2.0
2000 10.7 3.3 1.7 0.02 2.5 0.05 0.6 0.8 1.8
2005 10.2 3.3 1.6 0.02 2.3 0.07 0.6 0.7 1.7
2010 10.0 3.6 1.3 0.04 2.0 0.03 0.7 0.7 1.6
2015 11.3 4.2 1.3 0.04 2.3 002 0.7 0.8 1.9
2016 12.2 4.6 1.4 0.04 2.6 0.01 0.8 0.8 2.0
2017 12.2 4.5 1.3 0.04 2.8 0.01 0.7 0.8 2.0

In 2017, 81 % of totdl,O emissions from Agriculture originated from Agricultural Soils, while the rest
originated from Manure Management (19 %). The trendNyO emissions from this category is
decreasing during the reporting period of 192010 (the minimal level) and then slowly increasing. The
emissions from managed soils decreased from 1990 to 2017 by about 3al8b-27 and Fig.5-4
present theN,O emissions of Agricultural soils by the individual-sabegories.

20 ““““ r==-==-=-=- r==-==-=-=- r-TTT-T°°% [
1 1 1 1
1 1 1 1
1 1 1 1
i i i i
— | _ | _I _______ ' ____ o ____ 1
gr ] ] ] ]
2] 1 1 1 1
R I
0 10 + -r- --r- --r- --r
5 | N B i
g i i i - i
2 B BN BE B
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
o 1 1 1 1
1990 1995 2000 2005 2010 2015 2016 2017
m Synthetic fertilizers B Animal manure B Sewage sludge m Crop residues
= N mineralized in soil PRP Atmospheric deposition - Leaching

Fig.5-4 N,O emissions of Agricultural sailby the individual sulcategories

Although agricultural soils are the key source, emission¥,0fare estimated and analysed using Tier
approach of thePCC 2006 Gl. (IPCC 2086t of interconnected spreadsheets in MS Excel has been
used for therelevant calculations for several years. The emissions from nitrogen excreted onto pasture
range and paddocks by animals are reported under animal production in CRF table. The nitrogen from
manure that is spread daily is consistently included in the manitregen applied to soils.
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5.4.2 Methodological issues

Although agricultural soils are the key source, emissions,0fare estimated and analysed using Tier
approach of the PCC 2006 GI. (IPCC 2086%et of interconnected spreadsheets in MS Excel has been
used for the relevant calculations for several years. The emissions from nitrogen excreted onto pasture
range and paddocks by animals are reported under animal production in CRF table. The nitrogen from
manure that is spread daily is consistently inclugethe manure nitrogen applied to soils.

5.4.2.1 Activity data

The standard calculation of Tigrequired the following input information:

1 Amount of nitrogen applied to the soil in the form of industrial nitrogen fertilizers (CzSO data,
Statistical Yearbook4990-2017);

Managed manure nitrogen available for application to the soil (NIR data, Eq.10.34);
Annual yields (harvest/production area), CzSO datatjstical Yearbook49902017)
Annual amount of urine and dung N deposited by grazing animal on PR&a(allRg.11.5)

Amount of sewage sludge directly applied to the agricultural soils (CzSO Siatistical
Yearbooks20022017, retrospective analysis for the period 139P001)

1 Amount of N in mineral soils that is mineralised, in association withdbssil C in Cropland
remaining Cropland category (LULUCF, NIR data)

= =4 4

5.4.2.2 Direct emissions from managed soils (CRF 3.D.1)

The emission factors used for calculation of dirBk© emissions are shown in Tab-28. The IPCC
default fraction values are used to a@atate N,O emissiongIPCC 2006)

Tab.5-28 The emission factors for the estimation of the direct emissions from managed soils (Table IPCC 2006 Gl.)

| Synthetic fertilizer
| Animal Waste
Direct emissions | Sewage Sludge

| N-crop residues

| Mineralized N
Pasture, range & paddock | Cattle, pigs, poultry ER=0.02 kg\,O-N/kg N
manure ' Sheep, others ER=0.01 kg\,O-N/kg N

ER = 0.01 kg\,O-N/kg N

Synthetic N fertilizers (§, CRF 3.D.1.1)

The application of agricultural fertilizers was formerly intensive in the Czech Republic, but decreased
radically after 1990. The activity data is taken from official statistical offices (CzSO). The amount of
nitrogen fertilizers applied in 1990 equalled ov&8 kt, which had decreased to 180 kt in 1993. From
this year, nitrogen consumption is slowly growing up to 293 kt in 2016. Hopefully this negative trend
ended in 2017 when only 286 kt of fertilizers was applied (2 % decreasing). This trend is presthged in
Fig. 55.
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Fig.5-5 Consumption of synthetic fertilizers during reporting period

Organic N applied as fertilizer (FON incl. animal manure and sewage sludge, CRF 3.D.1.2)

The amount of managed manurgtrogen available for application to manged soil (FAM) is calculated as
the product of annual average of N excretion per animal per species and fraction of manure
management system and ¢Fragssvg. Default value of the fraction Fragysis providedin Table 10.23,
Equation 10.34 and 11.4PCC 2006 GL.

The data on sewage sludge applied to the soil are officially available since 2002. The data of the previous
period was estimated by statistical methods. The national specific value of nitrogeent®f 3.7 %

0 2 S Bit}Ak2009) and default emission factor (EBee Table 11.11PCC 2006 Glwere utilized to
estimate the emissions from sewage sludge (FSEW).

Total amount of organic N fertilizer applied to soil (FON) is calculated as the séioef FSEW.

Urine and dung N deposited on pasture by grazing animals (FPRP, CRF 3.D.1.3)

The annual amount of N deposited on pasture, range and paddock soils by grazing animals was
estimated using Eqg. 11.5 based on the number of animals of each livestock species, the annual average
amount of N excreted by each livestock species and the fractfahis N deposited on pasture, range

and paddock soils by each livestock species. The data needed for this estimation can be obtained from
estimation of nitrogen content in animal waste management system, share of PRP in relevant livestock
category. Thdrend in development of the total amount of nitrogen coming from pasture is steady state

for the whole reporting period, while the trend in total N excreted is rapidly decreasing because of deep
changes in livestock population (Figb6b
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Fig.5-6 Trend in the total amount of nitrogen excretion and nitrogen excretion from pasture during the reporting period
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Two default emission factors (Tab29) are used to estimate emissions from different anicatbegories
(Table 11.1]JPCQ006 Gl. The fraction of livestock N excreted and deposited onto soil during grazing
(Fraggra) varied from 0.083 in 1990 to 0.159 in 2017.

Tab. 5-29IPCC 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 (FCR, 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 nonN-fixing forages
mineralised during forage or pasture renewal. Tisisestimated from crop yield statistics (CzSO) and
default factors for above/belovground residues: yield ratios and residual N contents (see
Tab. 531). The zero values were applied as the parameterssfagand Fragyrnbecause of the fact
that no survey data of experts gountry required on page 11.14 IPCC 2008 @lailable.

Overview of the annual yield of agriculture products is presented in T&0. Production of grains,
pulses, fodder and soya beans are alngisfidy state while the production of potatoes and sugar beet is
growing.

Tab.5-30 Annual yield of agricultural products (t/ha) during the reporting period

Grains Pulses Potatoes Sugar beets Fodder Soyabeans
1990 5.42 2.68 16.00 33.89 6.77 3.67
1995 4.17 2.38 17.04 39.63 6.13 1.29
2000 3.92 2.09 21.32 45.62 5.60 1.25
2005 4.81 2.44 28.08 53.31 6.20 2.04
2010 4.71 1.86 24.56 54.36 6.05 1.69
2015 5.83 2.89 22.26 59.38 5.91 1.64
2016 6.36 2.37 29.88 67.81 7.30 2.64
2017 5.50 2.34 29.42 66.56 9.97 2.41

Tab.5-31 Default value of input factors used in estimation of FCR, Table 1IPZC 2006 G).calculated datag Submission
2019

Grains Pulses Potatoes Sugar beets Fodder ' Soya beans

Dry mater 0.88 0.91 0.22 0.22 0.91

Ry calculated 1.25 1.49c 0.14 0.12 0.30 1.49

AGoy calcul. 6.88 3.50 4.00 7.72 2.99 3.59
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
ResBIO 0.22 0.19 0.20 0.20 0.40 0.19

Nag 0.009 0.008 0.014 0.014 0.022 0.008

Note: The parameterssBand AGyare calculated by using Eq. 11IBCC 2006 Gland adequate parameters.

Since different crop types vary in residue, yield ratios, renewal time and nitrogen contents, separate
calculations are performed for major crop types and then nitrogen values for all crop types are summed
up. Crops are segregated into: 1) nNixing gran crops, 2) Nixing grains and pulses, 3) potatoes, 4)
sugar beets, 5) ffixing 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. Default values of inputsfacted in
estimation are presented in Tab-3#..
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Data on crop yield statistics (yields and area harvested, by crop) was obtained from national sources
(CzS0). Since yield statistics for many crops are reported aslfjetd fresh weight, a correction d¢tor

was applied 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 a dry
matter in 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 changeto land use or management in category Cropland
remaining cropland in 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 Table 4.B.2.2)
isestimated in LULUCF sector.

The Eq. 11.8 (IPCC 2006 (Slused to estimate the N mineralised as a consequence of this loss of soil C,
where the default value 15 is used as C:N ratio in soil organic matter. LULUCF sector provides relevant
activity data CRF Table 4.B.1).

5.4.2.3 Indirect emissions from managed soils (CRF 3.D.2)

In addition to the direct emissions 0%0 from managed soils that occur through a direct pathway (i.e.
directly from the soils to which N is applied), emissiond\gd also take place through two indirect
pathways. The first of these ways is the volatilization of N ag afid oxides of N (N@ and the
deposition of these gases and their products,Nkihd NQ onto soils and the surface of lakes and other
waters.

The method for estimating indirectN,O emissions includes two emission factors (Tak83% one
associated with volatilized and 4deposited N (Ef, and the second associated with N lost through
leaching/runoff (Ef. The overall value for E€&quals to 0.007%g N,O-N/kg N leached/ in runoff water.
The method also requires values for the fractions of N that are lost through volatilizatior {&ean
Fragasy or leaching/runoff (Fragac). The default values of these fractions are presented in T88. 5

Tab. 5-32The IPCC default parameters/fractions used for indirect emission estimation (Tabi&, IRCC 2006 Gl.

Fragasm 0.20
Fragasr 0.10
Frageacwn) 0.30

Tab. 5-33 Emission factors (EFs) for indirect emission estimation

Atmospheric Deposition ER = 0.01 kg\,O-per kg emitted NEland NO
Nitrogen Leaching ERE=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 equation inputs are estimated for direct emission from managed soils. The inputs are:
annual amount of synthetic fertilizer N applied to sodanual amount of manged animal manure and
sewage sludge N applied to soils, annual amount of urine and dung N deposited by grazing animal. The
conversion ofN,O-N emissions tdN,O emissions for reporting purposes is performed by factor 44/28.
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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 emission from managed soils, where
FON includes also sewage sludgeutspThe inputs are: annual amount of synthetic fertilizer N applied

to soils, annual amount of manged animal manure and sewage sludge N applied to soils, annual amount
of urine and dung N deposited by grazing animal, amount of N in Crop residues andl @mouat of N
mineralised in mineral soils The conversioMNg®D-N emissions tdN,O emissions for reporting purposes

is performed by factor 44/28.

5.4.3 Uncertainty and time -series consistency

In relation to the consistency of the emission seriesNgD (agricdtural soils), it should be mentioned
that the emission estimates have been calculated according to the default methodoltlg€ 62006 Gl

The quantitative overview and emission trends during period 12@07 are shown in Fig-BHand trend
in N,O emissons from agriculturasoils is summarized in Tab25During 1992017 the total emissions
from Agricultural soils decreased by 35 % (with minimum in 2010).

Following the ERT, the Czech emission inventory team verified the activity data required fatdgory

and found that the previously reported data based on expert judgment of areas could not be confirmed
FYR OSNATFTASR FTNRBY (KS 2FFAOAIT adladraidradad 1 002 NJ
9 / ASYOALl t I | ya&e nddultivitEdy/hBiNS®i® bnoagriculiukallahs in this country and

hence also no data for this category. Organic soils mostly occur on forest land and they are reported
under LULUCF sector.

Uncertainty estimates are based on expert judgment. The uat#y in the activity data for estimation

of direct and indirect emissions from agricultural soils equals to 20 %; for Pasture, Range and Paddock
Manure (PRP) this value equals to 10 %. The uncertainty in the emission factor for estimation of direct
and ndirect emissions from agricultural soils equals to 50 %; for estimation of emissions from PRP this
value equals to 100 %. The combined uncertainty for the direct and indirect emissions from agricultural
soils equals to 53.85 %; this value equals to 106.5for N,O emissions from manure management
system PRP.

Missing data about the amount of sewage sludge applied to the agricultural soils was added to the
reported time series thanks to statistical retrospective analysis of available data about sewage slud
production for previous submission (see Chapter 5.4.5., NIR 2018).

5.4.4 Source-specific QA/QC and verification

A detailed description of sourespecific QA/QC and inventory verification of agriculture is presented in
section 5.1.3. Inventory in this subcgtey is based on Tier 1 procedures and methods because there is a
lack of relevant country specific factors.

For better understanding of how to calculate direct and indirect emissions from Managed soils, the FAO
e-learning course: National GHG inventooy &griculture sectors was studied.

During the QA/QC process the technical errors were identified in a supporting calculation spreadsheet
that was used for nitrogen estimation from Crop residues anfixihg forage (see chapter 5.4.5.).
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5.4.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

The technical errors were identified in a supporting calculation spreadsheet that was used for nitrogen
estimation from Crop residues and fiking forage The recalculation was done for the whole time series.

The correction increased the emissions from Crop residues by 4 % and by 0.8 % of the total emissions
from Agriculture soils. Results of the technical corrections is presented irb-Bdb.

Tab.5-34 Overview ofN,O emissions from Crop residues, before and after correction of technical error (period i821Y in
kt N,O)

Crop residues Crop residues Change ,
Emissions, before corrections Emissions, after correction em. increase after correction

1990 3.7 3.9 +0.02
1995 2.6 2.9 +0.03
2000 2.2 2.5 +0.03
2005 2.2 2.3 +0.01
2010 1.9 2.0 +0.01
2015 2.3 2.3 0

2017 2.8 -

5.4.6 Source-specific planned improvements, including tracking  of those identified in the
review process

The analysis of uncertainties is in progress.

Update of the AWMS distribution involving results of the survey funded by Ministry of Agriculture aimed
to the consumption of manure in the anaerobic digesters isqahfor submissions after 2020.

Harmonization with the reporting under the UNECE is planned to provide a consistent nitrogen balance
approach in estimation of the amount of manure nitrogen applied to agricultural soils. Unformal working

group for nationalnitrogen balance, nitrogen emission inventories and emission projections was
established on Ministry of Environmental. Czech NIR team is involved to this group.

5.5 Prescribed burning of savanna (CRF 3.E)

This activity is prohibited by the Czech Law Phatection Act), thus prescribed burning of savanna does
not occur in the Czech Republic

5.6 Field burning of agricultural residues (CRF 3.F)

This activity is prohibited by the Czech Law (Air Protection Act), thus field burning of agricultural residues
does not occur in the Czech Republic.
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5.7 Liming (CRF 3.G)
5.7.1 Source category description

Liming is used to reduce soil acidity and improve plantwijioin managed systems, particularly
agricultural lands and managed forests. Adding carbonates to soils in the form of lime (e.g., limestone or
dolomite) leads taCQ emissions as the carbonate lime dissolve and release bicarbonate, which evolves
into CQ and water. The liming on all managed soils is reported under this category, i.e. arable lands,
grasslands and forest lands.

5.7.2 Methodological issues

However, the reactions associated with limestone application also lead to evolutiG@pfvhich must

be quantified. The activity data is derived from the official national statistics and Green Report of
Forestry (see Tab.-8b). Of the reported total limestone used in agriculture, 95 % was ascribed to
agricultural soils in cropland (5 % to grassland) basedxperejudgment (V. Klement, Central Institute
for Supervising and Testing in Agricultgneers. comm. 2005).

Czech Statistical Yearbook does not provide data about consumption of limestone and dolomite
separately. Based on expert experience the total ammf lime applied to the soil was reported as 90 %
share of limestone and 10 % of dolomite.

The share of liming of forest lands in the total liming in the Czech Republic was the highest in tlge 2000
2002 period, when the value was over 10 % and as nasch8 % in 2000. 2017the liming in forests
equals almost 3.6 %.

Tab.5-35The limestone and dolomite quantity applied to managed soils (in thousand tons)

Lime appliedto  Lime aplied to the  Total amount of Share of Share of

Cropland and Forest Land lime Limestone Dolomite
Grassland [kt] [kt] [kt] [kt]d
1990 2650 27 2676 2 409 267
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 18 379 341 38
2017 345 13 358 322 36

The quantification followed the Tier 1 method (Eq. 111PZC 2006 () with an emission factor of 0.12

t C/t CaC@and 0.13 t C/t CaCMgCO3. To con¥e@cC emissions int€Q , factor 44/12 was used.
Application of agricultural limestone was previously intensive in this country, but decreased radically
during the 1990s, then from 2010 slowly increased. This increasing ended in 2017 when the amount
applied was by about 6 % lowthan in 2016. The activity data corresponds to the trend reported for use

2F FSNIAEAT SNAZ 6KAOK RSe@MNBPASER || 20 Ay SIENI& wmc

Application of limestone on agricultural land (incl. forest) in 2017 reached more than 358 thawsend
while 3.4 %, 13 thousand tons, of this amount was applied on the forest areas.

5.7.3 Uncertainties and time -series consistency

Uncertainty estimates are based on expert judgment (AD) and default value (EF). The uncertainty in the
activity data for estimatin of emissions from liming equals to 20 %, the uncertainty in the emission
factor equals to 50 %. The combined uncertainty of emission estimation from liming equals to 53.85 %.
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5.7.4 Source-specific QA/QC and verification

A detailed description of souregpecifc QA/QC and inventory verification of agriculture is presented in
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 in 2016.

5.7.5 Source-specific recalculatio ns, including changes made in response to the review
process and impact of emission trend

No recalculation was performed in this submission.

5.7.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis afncertainties is in progress.

5.8 Urea Application (CRF 3.H)

5.8.1 Source category description

Adding urea to soils during fertilization leads to a los€0fthat was fixed in the industrial production
process. Urea is converted into ammonium, hydroxyl ion and bicarbonate, in the presence of water and
urea enzymes. This source category is included becaus€@esmoval from the atmosphere during

urea manufaturing is estimated in the Industrial Processes and Product Use Sector (IPPU Sector).

5.8.2 Methodological issues

Tier 1 and Eg. 11.13 are utilized to estim&@ emissions. Domestic production records for urea were
used to obtain an approximate estimate of thenount of urea applied to soils on an annual basis (Tab.
5-36). The default emission factor is 0.20 for carbon emissions from urea applications, which is
equivalent to the carbon content of urea on an atomic weight basis. To estimate the GQaC
emisgons, the product of the amount of urea is multiplied by the emission fac@-C emissions are
converted intoCQ by multiplying by 44/12.

Until 2013, the values of urea application to agricultural land ranged from 92 to 190 thousand tons. An
extreme deline in urea production and its application to managed soils was recorded in 2013 (1100 tons
only), due to significant restrictions on Czech production and a transition to the import policy. From 2014

the new activity data is obtained and applied to tin@entory estimation. The statistical production data

is replaced by more precise data corresponding to the real consumption of fertilizers by the Ministry of

I ANRA Odzf GdzNB® ¢KSaS REFEGEF FT@FAflrofS airyOSdamualn dzya.
intake of nutrient from Urea. The application of urea to agricultural land in 2017 reached almost 169 kt

of urea. The reason of such significant decreastl (%) is the general trend to decrease the usage of
mineral fertilizer in the agricultursector in the Czech Republic.
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Tab. 5-36 Estimated consumption of urea (IPPU) applied to managed soils in Czech Republic during reporting period (MA,
2018)

1990 1991 1992 1993 1994 1995

Consumption ofUrea [kt] 148 180 148 127 124 149
1997 1998 1999 2000 2001 2002

Consumption of Urea [kt] 92 195 120 65 106 87
2004 2005 2006 2007 2008 2009

Consumption of Urea [kt] 96 101 113 166 137 117
2011 2012 2013 2014 2015 2016
151 185 171 78 255 287 169

5.8.2.1 Uncertainties and time -series consistency

Uncertainty estimates are based on expert judgment (AD) and default value (EF). The uncertainty in the
activity data for estimation of emissions from Urea application equals to 20 %yribertainty in the
emission factor equals to 50 %. The combined uncertainty of emission estimation from Urea application
equals to 53.85 %.

5.8.3 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventory verificatiohagriculture is presented in
section 5.1.3.

Consumption data is provided by Ministry of Agriculture and discussed with relevant experts. The
increase of amount of the Urea applied to the soil is confirmed by other subjects (Institute of Agricultural
Econanics and Information, Crop Research Institute).

5.8.4 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

No recalculation was performed in this submission.

5.8.5 Source-specific planned improvements, including tracking 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 FdtasttyCF) sector includes
emissions and removals of greenhouse gases (GHG) resulting from land usasdaodange and
forestry. The inventory was originally based on application of the IPCC Good Practice Guidance for Land
Use, LandJse Change and ForestffpCC 2003, further also abbreviated as GPG for LULUCF) and the
reporting format adopted by the™®Conference of the Parties (COP) to UNFCCC. The reporting guidelines
were revised at the 0 COP in 2013 by decision 24/CP.19. It demands that, starti@gg18, 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 addititatision 24/CP.19 encourages the use of the 2013 Supplement to

the 2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands (IPCC 2014a) in preparing
the annual inventories under the Convention due in 2015 and beyond. The current LULUGIRgépor

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 carbonckte and associate@Q emissions and removals from the
Harvested Wood Products (HWP contribution), which have been reported under LULUCF since the 2015
NIR submission.

Reporting of the LULUCF sector in the Czech Republic has gradually incorporated dtiie spe
requirements on the inventory based on IPCC (2006, 2014a, 2014b). The current inventory of the LULUCF
sector uses the recommended reporting structure, including the estimated HWP contribution. In terms

of land use representation and lantse changedentification required for emission estimation for the
LULUCF land use categories, the Czech inventory employs a refined system of land use representation
and landuse change identification at the level of the individual cadastral units. Although the Czech
LULUCEF inventory remains in the process of further refinement and consolidation, it represents a solid
system for providing information on GHG emissions and removals in the LULUCF sector, as well as for
providing additional information on the LULUCF atitis required under the Kyoto protocol.

The current inventory includeSQ emissions and removals, and emissions of-@@h gases CH, N,O,

NOcand CO) from biomass burned in forestry and disturbances associated withidantbnversion. The
inventory ncorporates all major LULUCF lausk categories, namely 4.A Forest Land, 4.B Cropland, 4.C
Grassland, 4.D Wetlands, 4.E Settlements and 4.F Other Land, all linked to the Czech cadastral
classification of lands. It also includes the HWP contribution, wisicleported under category 4.G
Harvested Wood Products. The emissions and/or removals of greenlyases are reported for all the
mandatory categories.

The current submission covers the whole reporting period from the base year of 1990 to 2017. The
currently reported estimates changed in comparison with the previously reported values as a result of
several refinements in methodology, activity data and adopted emission factors affecting emission
estimates for some categories that resulted in recalculair the entire reporting period. The current

and previously reported sectoral estimates of greenhegase emissions and removals are shown in Fig.
6-1. The newly implemented improvement and changes led to changed estimates for the individual years
compaked to the previously reported emission removals: the mean difference for the comparable years
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19902017is 11.6%. The data shown in Figl Bclude emissions and removal for all land use categories
and estimate of the HWP contribution. Detailed information the implemented changes and
performed recalculations is provided below for the individual LULUCF categories.
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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.

6.1.1 Estimated emissions

Tab. 61 provides a summary of the LULUCF GHG estimates for the base y¥00&nd the most
recently reported year, 2017.

Tab.6-1 GHG estimates in Sector 4 (LULUCF) and its categories in 1990 (base year) and 2017

Sector/category Emissions 1990 Emissions 2017
kt CQ eq. kt CQ eq.
4 Total LULUCF -5 226 -2 135
4.A Forest Land -4 618 -1 619
4.A.1 Forest Land remaining Forest Land -4 208 -948
4.A.2 Land converted to Forest Land -409 -671
4.B Cropland 186 36
4.B.1 Cropland remaining Cropland 90 12
4.B.2 Land converted to Cropland 96 23
4.C Grassland -140 -379
4.C.1 Grassland remaining Grassland 48 -131
4.C.2 Land converted to Grassland -188 -248
4.D Wetlands 22 21
4.D.1 Wetlands remaining Wetlands (0) (0)
4.D.2 Land converted to Wetlands 22 21
4.E Settlements 1035 584
4.E.1 Settlements remaining Settlements 0) (0)
4.E.2 Land converted to Settlements 1035 584
4.F Other Land (0) (0)
4.G Harvested Wood Products -1713 =779

Note: Emissions of ne@Q gases CH andN,O) are also included.

In 2017, the net GHG flux fahe LULUCF sector, estimated as the sum of emissions and removals,
equalled-2 135kt CQ eq., thus representing a net removal of GHG gases. In relation to the estimated
emissions in other sectors in the country for the inventory year 2017, the remozaliged within the
LULUCEF sector decrease the GHG emissions gedeanat¢her sectors by 198. Correspondingly, for the
base year of 1990, the total emissions and removals in the LULUCF sector edi@2l8&gCQ eq. In
relation to the emissions geneed in all the other sectors, the inclusion of the LULUCF estimate reduces
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the total emissions bp.6% for the base year of 1990. It is important to note that the emissions within
the LULUCF sector exhibit high inteamual variability Fig.6-1) and the values shown in Tabl6hould
not be interpreted as trends. The entire data series can be found in the corresponding CRF Tables.

6.1.2 Key categories

Tab. 6-2 Key categories of the LULUCF sector (2017)

atego o A A A % of tota

4.A.1 Forest Land remaining Forest Land CQ LA, TA LA, TA  yes yes ' 0.79
4.G Harvested wood products CQ LA, TA TA yes yes 0.61
4.A.2 Land converted to Forest Land CQ LA, TA yes 0.53
4.E.2 Land converted to Settlements CQ LA, TA LA yes 0.46

KC: key category
Y including LULUCF

Of the main categories listed in Tabl6four were identified as key categories according to the IPCC
2006Gl.for 2017. One is 4.A.1 Forest Land remaining Forest Land with a contribution of 0.79%, which is
the major LULUCF category identified by botl kwvel and trend assessment (TakR)6 The emissions in

this category are mostly determined by changes in the biomass carbon stockse€bed is 4.G
Harvested wood products, the third is 4.A.2 Land converted to Forest Land. Additionally, 4.E.2 Land
conwerted to Settlements was identified as a key category. Its contribution reached a more marginal
share of 0.46%, which, however, still qualifies it among the key categories by the level assessment for
2017.

6.1.3 Coverage of pools and methodological tiers

The curent inventory submission of the LULUCF sector includes all the mandatory categories and carbon
pools, as well as emissions related to HWP. The specific information related to methodological tiers and
pools included in the category estimates is provideder the individual chapters by the IPCC land use
categories (Chapters 6.4 to 6.9) and the category of HWP contribution (Chapter 6.10).

6.2 Information on approaches used for representing land areas and on land -
use databases used for the inventory preparation

The reporting format requires the estimation of GHG emissions into the atmosphere by sources and sinks
for six landuse categories and, since reporting year 2013, also for the-uasgecific category of
Harvested wood products (4.G). The lame categaes are Forest Land, Cropland, Grassland, Wetlands,
Settlements and Other Land. Each of these categories is divided into lands remaining in the given
category during the inventory year, and lands that are newly converted into the category from a
different one. Accordingly, IPC2006 G. (IPCC 2006) outline the appropriate methodologies for
estimation of greerhouse gas emissions.

Consistent representation of land areas and identification of lasel changes constitute the key steps in
the inventory of the ULUE sector in accordance with tHh®CC2006 . (IPCC 2006). The adopted
system of laneuse representation and landse change identification was constructed gradually. Since
the 2008 NIR submission, this has been exclusively based on the cadastrasdaimdormation of the
Czech Office for Surveying, Mapping and Cadastre (COSMC; www.cuzk.cz). The Czaesh land
representation and the landse change identification system use annually updated COSMC data,
elaborated at the level of about 13 thousand widual cadastral units. The system was constructed in
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several steps, including 1) source data assembly 2) linkingusadlefinitions 3) identification of land

use change 4) complementing time series. These steps are described below. The result imakyste
consistent representation of land areas having the attributes of both Approach 2 and Approach 3 (IPCC
2006), permitting accounting for all landse transitions in the annual time step. The individual steps are
described below.

6.2.1 Source data compilation

The methodology requirements and principles associated with the approaches recommended by the
GPG for LULUCRPCC 2006 GI. (IPCC 200®iply that, for the reported period of 1990 to 2017, the

required land use should be available for the period starfiogn 1969. Information on land use was

obtained from the Czech Office for Surveying, Mapping and Cadastre (COSMC), which administers the
RFGFolasS 2F a&! 3aNB3IFGS FINBra 2F OFRIFIFEAGNIE fFyR O
the level of the idividual cadastral units (1992017) and individual districts (since 1969). There are over

13000 cadastral units, the number of which varies due to separation or division for various
administrative reasons. In the period from 1992 to 2017, the total nundifecadastral units varied

between 13027 and 1391.

To identify the administrative separation and division of cadastral units within a given year, two
approaches were employed. Previous to 2004, the cadastral units were crosschecked by comparing the
areas in subsequent years using a threshold of-hetftare difference. Starting in 2004, the explicit
change of land use was quantified within and for each year directly by the data provider, i.e., COSMC, at
the request of the inventory team. The latter appch does not require reconciliation of individual
cadastral units between the consecutive years, as it adopts the addressed land use change information
available in the national database of COSMC.

To obtain information on landse and laneuse changes jor to 1993, a complementary data set from
COSMC at the level of 76 district units was prepared. It covered the period since 1969 and was required
for application of the IPCC default transition time period of 20 years for carbon stock change in soils. The
spatial coverage of cadastral and district units is also showigi6-2.

6.2.2 Linking land -use definitions

flryR OFGS32NASae o6! !/ [/ 0 OSyidNrftfe O2ffSOGSR
265/1992 Coll., on Registration of proprietary and other material rights to real estate, and Act No
344/1992 Coll., on the real estate cadastre of the Czech Republic (the Cadastral Act), both as amended
by later regulations. AACLC distinguishes ten land categories, six of them belonging to land utilized in
agriculture (arable land, hefields, vineyard, gardens, orchards, grassland) and four under other use
(forest land, water surfaces, builip areas and courtyards, and other land). For the explicitly addressed
within-year land use change identification, two additional specific Jasel subcategorieswvere
distinguished, namely other langlwaterlogged soil and other langlunfertile land. The AACLC land use
categories and subategories of the COSMC database were linked so as to most closely match the
default definitions of the six major langse categries (Forest Land, Cropland, Grassland, Wetlands,
Settlements and Other Land ) as given by the 2006 Guidelines for National Greenhouse Gas Inventories
(IPCC 2006). The counspecific definition content of the IPCC land use categories is summarized in
Table 63 and it can also be found in the respective Chapters 6.4 to 6.9 devoted to each of the major
land-use categories.

The analysis of land use and lamse changd & o6 aSR 2y (GKS RIFdGF FTNRBY GKS
Iy
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Tab.6-3 Linking the Czech national cadastral (COSMC) Jasel categories to the IPCCnldruse categories. COSMC codes in
parenthesis combine type of properties and its dominant use.

IPCC landise category CRF codin# Czech national cadastral (COSMC) ID code and-iesedcategory

10. Forest land

- Land with forest stad and land, where forest stands wete removed to permit
Forest land 4.A regeneration, forest break and unpaved forest road, not wider than 4 m, and
where forest stands were temporarily removed due to a decision of state f
administraton [Forestry Act 289/1995])

2. Arable land

- Land of arable soil according to the Agriculcure Act
3. Hop fields

- Land of hop field according to the Agriculcure Act
4. Vineyards

Cropland 4.B - Land of vineyard according to the Agriculcure Act
5. Gardens

- Land for permanent and dominant production of vegetable, flowers and other gart
products or land with fruit trees and shrubs close to residential and industrial buildir

6. Fruit orchard
- Land of fruit orchard according to the Agricute Act

7. Permanent grassland

Grassland 4.C . .

- Land of permanent grassland according to the Agriculcure Act

11. Water area

- Land of watercourse and riverbeds, water reservoir, marsh, wetland or swamp
Wetlands 4.D

(22). Other areg waterlogged area
- Land of Other area that is waterlogged (marsh, wetland or swamp)

13. Builtup area and courtyard
- Land with building including courtyard, common yard,
14. Other area

Settlements 4.E - Land not classifying under 2, 3, 4, 5, 6, 7, 10, 11 and 13asuchnsport
infrastructure, manipulation areas, depot, landfill, photovoltaic power station and ot|

(21). Other areg unfertile land
- Land not suited for production and other use

Other land 4.F NO since 2018 NIR submission, earlier representd@byOther area unfertile land
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Fig. 6-2 Cadastral units (grey lines; n = 084 in 2017) and districts (black lines; n=79), the basis of the Czech land use
representation and land use change identificatiaystem.

6.2.3 Land-use change identification

The critical issue of any LULUCF emission inventory is the quantitative determination-o$éacidlange.

This inventory adopts two approaches for identifying and quantifying-lesed changes on an annual
basis: i) atil 2003 by balancing the six major lande areas for each of the individual or integrated
cadastral units on use of the subsequent years of the available period and ii) since 2004, using the within
year explicitly addressed langse conversions registed and estimated by COSMC, the authorized
administrator of cadastral information in the country. Although both the approaches are in principle
identical, the later approach is more accurate, as it captures virtually all changes within each individual
cadagral unit, including theoretically possible-8irectional changes involving the same pair of land use
categories within one particular year. In practice, the actual effect of the more advanced, latter approach
is not significant under the conditions of éhCzech Republic. However, it greatly improves the
transparency of the system and the data are basically readily usable as supplied by the data provider
(COSMC) without further processing. The resolution of the implemented land use representation and
landuse change identification system is demonstrateFig.6-3. In the example of the cadastral unit of

Yt O2@ oO0L5 cpconp0X AgR010 ltwe laddSe catégarissNdstShRir land While thedzNR y
other two increased their area. However, as shown in the table, there were six specificdamthanges
involved in these land use changes, where Forest land and Grassland were partly converted to
Settlements and Cropland. The latter approach and more detailed data available since 2004 also allowed
an explicit estimation of changes associated with the category of Other land representing unfertile land
with no specific type of land use, which wasisiglered to be constant until 2003 (Fig4p All identified
land-use transfers estimated at the individual cadastral unit level are summarized by each type-of land
use change on an annual basis to be further used for estimation of the associated emission
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