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

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), the Czech
Republic is required to prepare and regularly update national greenhouse gas (GHG) inventories. In
addition, as a result of memberighin 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 2013. This edition afaNati
Inventory Report (NIR) deals with national greenhouse gas inviestfor the period 1990 t@016with

specific accent on the las¢ year 2016 while keeping track oflready performed/planned changes
according to the previous versions.

Inventories of emissions and removals of greenhouse gases were prepared in accord with the IPCC
methodology:IPCC 2006 Guidelingd?CC 2006)JPCC Good Practice Guidance for Land Use;Usad
Change and Forestry (IPCC 2008pplication of this general athodology on country specific
circumstances is described in categspecific chapters. When a method used to estimate emissions is
improved or when some gaps are identified, a need to recalculate the whole time series may arise in
order to maintain constency. 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 tttagrotocol 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 LULUEprovided inPart 2 of this report

The both parts of the Nainal Inventory Report, together with the data outpuiCommon Reporting

Format (CRF) Tables, are submitted annually ByM&rchto European Commission and by™April to

UNFCCC

The structure of thiseport follows new methodical handbook published b (G K S { RévisBriof NA | {
GKS !'bC/// NBLRNIAY3 FdARSEAYSE 2y Fyyddt AyodSyis:
(UNFCCC, 28).

Executive Summary 9



@
%ﬁ CHMI NATIONAGHGNVENTORREPORT OF THEECHREPUBLIA 9902016

ES 3 Summary of national emission and removal related
trends

ES 3.1 GHG inventory

In 2016, the most important GHG in the Czech Republic @@scontributing 82.2%to total national
GHG emissions and removals expressed@eq., followed byCH, 10.8%andN,O 4.7 PFCs, HF(S
andNF; contributed for2.6%to the overall GHG emissions iretbountry.

Tab. ESL provides data on GHG emissions in comparison of overall trend from 1990 & EOL
overview of GHG emissions and removals by categories please see db@&er

Tab. EQ GHG emission/removal overall trends

Base year 2016 Base year
[kt CQeq.] %

CQ emissions without netCQ from LULUCF 164227.40 106543.30 83.16 82.22 -35.12
CQ emissions with netCQ from LULUCF 157580.43 101145.88 82.54 81.41 -35.81
CH emissions withoutCH, from LULUCF 23613.43 13771.60 11.96 10.63 -41.68
CH emissions withCH, from LULUCF 23657.59 13804.46 12.39 11.11 -41.65
N,O emissions withoutN,O from LULUCF 9550.55 6064.66 4.84 4.68 -36.50
N,O emissions withN,O from LULUCF 9590.58 6092.07 5.02 4.9 -36.48
Fgases 84.24 3203.72 0.04 2.58

Total (without LULUCF) 197475.63 129583.28 -34.38
Total (with LULUCF) 190912.83  124246.14 -34.92
Total (without LULUCF, with indirect) 199597.37 130348.69 -34.69
Total (with LULUCF, with indirect) 193B4.57 125011.55 -3524

Over the period 19902016 CQ emissions and removals decreased3y81% CH, emissions decreased

by 41.65% during the same period mainly due to lower emissions fromn&rgy 3 Agriculture and
5Waste N,O emissions decreased b$6.48% 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, whessalz emissionskept steady trend over the whole period

Executive Summary 10
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Overview of source and sink category emission
estimates and trends, including KP -LULUCF ativities
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ES 4.1 GHG inventory

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

Base year 2016 2016 2016 Trend

1. Energy 161339.98 100280.60

A. Fuel combustion (sectoral approach) 149478.48 96249.72 77.47 95.98 -35.61
1. Energy industries 56915.91 54449.09 43.82 54.30 -4.33
2. Manufacturing industries and construction 51234.04 9396.92 7.56 9.37 -81.66
3. Transport 7284.03 18449.82 14.85 18.40 153.29
4. Other sectors 34044.50 13546.23 10.90 13,51 -60.21
5. Other NO 407.66 0.33 0.41 100.00
B. Fugitive emissions from fuels 11861.51 4030.88 3.24 4.02 -66.02
1. Solid fuels 10779.39 3420.64 2.75 3.41 -68.27
2. Oll _and natural gas andther emissions from energy 1082.12 610.25 0.49 061 43.61
production

C.CQ transport and storage NO NO NA NA 0.00
2. Industrial Processes 17113.01 15221.74 12.25 100.00 -11.05
A. Mineral industry 4082.45 2816.07 2.27 16.44 -31.02
B. Chemicahdustry 2944.23 1527.23 1.23 13.44 -48.13
C. Metal industry 9670.32 7311.48 5.88 44.74 -24.39
D. Nonenergy products from fuels and solvent use 125.56 139.73 0.11 0.91 11.28
E. Electronic industry NO,NE 6.39 0.01 0.12 100.00
F. Product uses as OB@bstitutes NO 3122.53 251 22.43 100.00
G. Other product manufacture and use 290.46 298.31 0.24 1.93 2.70
H. Other NO NO NA NA 0.00
3. Agriculture 15898.12 8519.68 6.86 100.00 -46.41
A. Enteric fermentation 5754.89 2957.46 2.38 34.14 -48.61
B. Manure management 3315.36 1580.18 1.27 20.97 -52.34
C. Rice cultivation NO NO NA NO 0.00
D. Agricultural soils 5531.71 3603.26 2.90 40.76 -34.86
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 1187.63 168.01 0.14 1.92 -85.85
H. Urea application 108.53 210.76 0.17 2.21 94.19
|. Other carborcontaining fertilizers NO NO NA NA 0.00
J. Other NO NO NA NA 0.00
4. Land use, landise change and forestry -6562.80 -5337.14 -4.30 100.00 -18.68
A. Forest land -5076.02 -4519.32 -3.64 91.15 -10.97
B. Cropland 213.22 124.36 0.10 -0.07 -41.67
C. Grassland -96.83 -661.65 -0.53 8.29 583.32
D. Wetlands 21.48 25.03 0.02 -0.38 16.52
E. Settlements 86.31 124.06 0.10 -1.33 43.73
F. Other land NO,NA NO,NA NA NA 0.00
G. Harvested wood products -1712.97 -430.67 -0.35 2.47 -74.86
H. Other NO NO NA NA 0.00
5. Waste 3124.51 5561.26 4.48 100.00 77.99
A. Solid waste disposal 1979.27 3671.11 2.95 64.40 85.48
B. Biological treatment of solid waste NE,IE 711.36 0.57 12.91 100.00
C. Incineration and open burning of waste 21.25 115.99 0.09 2.57 445.73
D. Waste water treatment and discharge 1123.99 1062.80 0.86 20.12 -5.44
E. Other NO NO NA NA 0.00

et e e oy S%STammiss - e
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In 2016, 100280.60kt CQ eq., that are80.71% of national total emissions (includidd.and Use, Land
Use Change and Forestry) arose fromankrgy 95.98% of these emissions arise from fuel combustion
activities. The most important sutategoryof 1 Energywith 54.30% of total sectoral emissions 2016 is

1. A1lEnergy Industriegs LA.2 Manufacturing Industries and Constructimesponses for9.37%6 and

1. A3 Transportfor 18.40% of total sectoral emissions. From 19902016 emissions from Enegy
decreased by7.8%%.

2 Industrial Processess the second largest category with2.25% of total GHG emissions (including
4Land Use, Landse Change and Forestry)2016 (15221.74kt CQ eq.); the largest suoategory is
2.CMetal Production with44.74% of sectoral shareFrom 1990 t02016 emissions from 2ndustrial
Processesdecreased by 1.05%.

3 Agricultureis the third largest categony the Czech Republic wigh88% share of total GHG emissions
(including4 Land Use, Landse Change and Foregltrin 2016 (8 519.68kt CQ eq.); 40.76% of these
emissions arose fror.D Agricultural SoilsFrom 1990 td®2016 emissions fron8 Agriculturedecreased
by 46.41%

4 Land Use, Landse Change and Foresig/the only category where removals exceed emissions. Ne
removals from this category deeased from 1990 t8016 by 18.68% toc5 337.14kt CQ eq.

4.48% of the national total GHG emissions (includingand Use, Landse Change and Forestry)2a16
arox from5 Waste.64.40%share of GHG emissions arose frbrA Solid waste disposd&missions from
5 Wasteincreased from 1990 t@016 by 77.9%6 to5 561.26kt CQ eq.
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ES 4.2 KP-LULUCF activities

Emission and removals estimates of GHGs for the KP LULUCF activities and HWP contribution for the
years 20132016 are presented imab. ESto Tab. ES.

Tab. ES Overview of KALULUCF article 3.3 activities

CQ emissions/removals Gg -498.47 -553.76 -593.74 -635.53
CH Gg NO NO NO NO
N,O Gg NO NO NO NO
Net CQ equivalent emissions/removals GgCQ eq -498.47 -553.76 -593.74 -635.53
A.2.Deforestation

CQ emissions/removals Gg 233.81 230.85 179.56 218.64
CH Gg NO NO NO NO
N,O Gg 0.00 0.00 0.00 0.00
Net CQ equivalent emissions/removals GgCQ eg. 234.18 231.18 179.87 218.92

*0.00 represents nozero value lower than 0.005

Tab. E® Overview of KALULUCF article 3.4 activities

B. Article 3.4 activities

B.1. Forest Management

CQ emissions/removals Gg -5805.3 -5 74007 -5510.69 -4059.54
CH Gg 1.00 1.16 1.27 1.31
N,O Gg 0.06 0.06 0.07 0.07
Net CQ equivalent emissions/removals GgCQeq. -5763.94 -5691.74 -545815 -4005.01

Tab. ES Overview of KALULUCF estimates of HWP contribution

Harvested Wood Products

HWP contribution

CQ emissions/removals Gg -126.91 -96.16 -460.00 -430.67
CH, Gg NO NO NO NO

N,O Gg NO NO NO NO

Net CQ equivalent emissions/removals GgCQeq. -126.91 -96.16 -460.00 -430.67
Executive Summary 15
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ES 5 Other information

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

Emission estimates of indirect GHGs & for the period from 1990 t®2016 are presented ifrab. ES
6.

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

NO co NMVOC SQ(as SO |

1990 738.52 1068.64 300.70 1870.91
1991 723.47 1153.04 263.24 1767.49
1992 699.43 1158.25 248.04 1554.42
1993 684.06 1189.87 224.28 1466.04
1994 441.29 1070.90 247.01 1284.80
1995 418.85 927.52 207.24 1090.23
1996 437.65 960.26 257.10 931.11
1997 461.65 976.05 263.80 977.45
1998 408.21 802.10 258.61 438.27
1999 375.14 720.96 239.94 264.35
2000 291.70 947.76 257.88 232.61
2001 303.38 957.74 298.63 228.69
2002 287.47 923.11 295.20 222.61
2003 287.28 929.26 290.54 217.41
2004 290.04 917.37 278.99 215.10
2005 281.01 832.62 266.86 208.43
2006 275.64 857.44 266.51 206.72
2007 272.44 864.21 260.31 212.02
2008 253.71 804.78 251.85 170.01
2009 235.03 802.13 246.68 168.70
2010 225.31 823.42 241.85 163.83
2011 212.44 804.77 229.69 167.49
2012 198.79 803.48 224.46 160.11
2013 185.12 821.21 22259 145.01
2014 176.89 798.26 216.40 132.49
2015 171.30 802.62 215.81 127.90
2016 164.23 805.39 212.8 115.92
Trend [%)] -77.76 2463 -29.31 9380
NEC 286 - 220 265

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

Emissions of indirect greenhouse gases decreased from the period from 1920160 for NOy by
76.81%, for CO bR4.8%%, for NMVOC b#8.23% and forSQ by 9.16%. The most important emission
source for indirect greenhouse gases @@ are fuel combustion activities, for details see cha@en
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 aigcreasing as a 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 humaactivity. Greenhouse 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 ircreased byl 0%, 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 contribas to the greenhouse 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 caushefu
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 otigplications, and theiemissionsare 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 gases than carbon dioxide, which is the main greenhouse gas.

The threat of climate change is considered to be one of the most serious environmental problems faced
by humankind. Theglobally averaged land and ocean surface temperahas risen byabout 085¢c / A Y
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 hydrolagcycle and to significant changes in the atmospheric circulation, which
drives rainfall, wind and temperature on a regional scale. This will increase the risk of extreme weather
events, such as hurricanes, typhoons, tornadoes, severe storms, droughiis@asl

In consequence of scientific indications that human activities influence the climate and an increasing
public awareness about local and global environmental issues during the middle of the 1980s, climate
change became part of the political agend&e Intergovernmental Panel on Climate Chafg&CC) 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
negotiations to create &N 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 chesgre prevented. Since UNFCCC came into force,

the Framework Convention has evolved and a Conference of the Parties (COP) is held every year. The
most important addition to the Convention was negotiated in 1997 in Kyoto, JaparKyidte Protocol

Part 1:Annual inventory submission 18
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establited binding obligations 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 yeaf 1990 (for fluorinated 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 Protool, the Czech Republic 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 (QR#Z 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 emissions 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 rlsstfulfil its 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 feeporting other information at national and Union level relevant to climate change
and repealing Decision No 280/2004/ERbis Decision also requires establishing a National Inventory
System (NIS) pursuant to the/oto ProtocofArt. 5.1) from December(D5.

The Czech Hydrometeorological Instit@@HMI) 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 theaidfi provider of Czech greenhouse gas emission data. The
role of CHMI was improved following implementation of NIS in 2005, when CHMI was designated by MoE
as the coordinating institution of the official national GHG inventory.

The inventory covers anthr@genic emissions of direct greenhouse gaG€p 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 atmosphereinfayence the climate in
various ways. As mentioned above, ozong) (® 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 ledto 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 g&€3ebl,0, CH, H-Cs,
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 the obligations 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 removals of greenhouse gases were prepared according to the IPCC
methodology:2006 Guidelines for National Greenhouse Gas Invent@REXC 2006ppplication of this
general methodology under cotry-specific circumstances will be described in the sesfmcific
chapters. Since this submission the inventory was prepared using new updated methodology. Ale
changes were conducted in the whole tireries. Details of specific changes are providedpiecific
chapters in this reportwhen a method used to estimate emissions is improved or when some gaps are
identified, a need to recalculate the whole time series may arise in order to maintain consistency. This
means that data presented this year caranfje in the next submission.
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requirements.This rgort attempts to follow this methodical handbook.

The current data submission (28)1for the EU contains all the data sets for 199014 in 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
concerning KP LULUCF tables. Additionally, current ves§iGRF Reporter is adding digits after decimal
LRAYG RdNAYy3I AYLRNIAYy3a 2F GrotSaz a ¢Sttt La Al
The Party would like to note, that all subcategories are filled up datia, or appropriate notationeys.

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 contains relevant 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
No0.5252013/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@HMI), under tb supervision of theMinistry of the
Environment is designated as the coordinating and managing organization responsible for the
compilation of the national GHG inventory and reporting its results. The main tasks of CHMI consist in
inventory management, aneral and crossutting issues, QA/QC, communication with the relgva
UNFCCCartii 062 RAS&ZX S Otheresponsible @ison %tICHNI 2 Ot

Sectoral inventories are prepared by sectoral experts from sesttwing institutions, which are
coordinaed 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 responsible for coowpittithe 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 Research LEER), 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
inventory in sectob. 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 Trad@nd 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.
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More detailed information about NIS is giventive Initial 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 submissicontains emission estimates for the second but last year, so th8 201
submission contains estimates for the calendar year of620he 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

Part 1:Annual inventory submission 21




()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

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 that the gusenpas
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 the nationahventory system (NIS) is to produce higiality 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 estimating GHG mmsssnd 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 Parliament araf the Council no. 525/2013/E@hnexAS5. 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.

Annuallythe meetings with Slovak National Inventory team in order to discuss difficulties in processing
GHG inventories in both teams aleeld. Several general issues were discussed, for instance improving
the cooperation in the field of QA/QC. Furthssues fromAgriculture and IPPU were discuss&imilar

but trilateral meeting will be heldn May 2017 in Bratislava, including Hungary as well.

1.2.3.1 CHMI as a coordinating institution of QA/QC activities

The NIS coordinator (NIS manager) and QA/QC manager from the Bydrometeorological Institute
(CHMI) control and facilitate the quality assurance and quality control (QA/QC) process and nominate
QA/QC guarantors from all secteolving institutions. NIS coordinator cooperates with the archive
administrator on implerentation and documentation of all the QA/QC procedures.

The Czech NIS team, which consists of involved experts from CHMI and experts frorsdeirtgr
institutions, cooperates in addressing QA/QC issues and in development and improvement of QA/QC
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plan. QA/QC issues are discussed regularly (about four times in a year) between CHMI experts and
sectoral expert on bilateral meetings. At least once a year a joint meeting for all involved experts is
organised by CHMI (by NIS coordinator). The work of the Gmeehtory team is regularly checked (at
least three times per year) by the Ministry of Environment (MOE) at supervisory days. There NIS
coordinator provides MoE with information about all QA/QC activities and consults the possibilities for
any further impovements. MoE also annually approves the QA/QC plan prepared by 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 tbparticipants of the national inventory system via the Internet
(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 inventory quality management system has followed the principles
and requirements of the 1ISO 9001:2015 standard.

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

In this way the NIS segment defines the rules for cooperation between CHMI as coordinating institution
and the experts from sectosolving institutions. It involves the phase of inventory planning (including
QA/QC procedures) and gives instructions for the inventory compilation and for preparation of data and
text outputs (CRF Tables, NIR). All main principlestioned 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 SaarikiviMs. Denitsa Svd 2 R 2 ¢ Coordinator of all QA/QC activities carried out within NIS and QA/QC guar
2F aDSYSNIf yR ONRaalddzidAy3a Aaadz

aao 9k YNIi | 2 ot NIS coordinatgrinventory compiler and archive administrator

1.2.3.2 Inventory process

The annual inventory proceskescribes at a general level how the inventory is produced by the national
system. The quality of the output is ensured by the inventory experts in the course of compilation and
reporting, which consist of four main stages: planning, preparation, evatuaii improvementKig.

1-2). The quality control and quality assurance elements are integrated into the production system of the
inventory; each stage of the inventoimcludes 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
necessaryits 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 mainly om difficial 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
some relevandata 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 statistics data andaser cooperation on compilation

of GHG inventory in this sector.

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

have to rely either on specific statistical materials, edited by sectoral associations or, in some cases, the
inventory experts have to carry out relevant inquiries. For example, data from chemical industry
(including technology spdi data) are obtained from contracted external-gperators of CHMg the

Institute of Chemical Technology (prof. B. Bernauer and Dr. M. Markvart). Similarly, relevant data
concerning A aS& dzal 3S Ay SyYdSNLINAAaSa | NEcifill&dmiatb® i SR 0
OS2y OSNYAy3 GKS RIEGI I OljdAaridrzy AyOfdRAy3I GKS 02
ALISOATFTAOIGAZ2YA 2F v!ikv/ LEIYyEOD

The deadline for all data acquisition is 15 November. However, CzSO in some cases carries out data
corrections which are presented later. In such cases it is not 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. However, practicall 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 considerationtbe expectations

and requirements directed at the inventory. The inventory principles defined in the UNFCCC and IPCC
guidelines, that is, timeliness, completeness, consistency, comparability, accuracy, transparency and
improvement, are dimensions of quiglifor 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 reporting work. The setting of quality objectives is
based on the inventory principles. Qi objectives are concrete expressions about the standard that is
aimed at in the inventory preparation with regard to the inventory principles. The aim of objectives is to
be appropriate and realistic while taking account of the available resourcesthred conditions in the
operating environment. Where possible, quality objectives should be measurable.

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

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

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

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

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

3) Consistency
1 The time series are consistent
9 Data have been used in a consistent manner in the inventory.
4) Comparability
1 The methodologies and formats usedthe inventory meet comparability requirements.
5) Completeness
1 The inventory covers all the emission sources, sinks and gases
6) Accuracy
1 The estimates are systematically neither greater nor less than the actual emissions or removals
9 The calculation isorrect
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 objectives and the planned general QC and QA procedures regarding all the calculation
sectors arerecorded as the QA/QC plan. The QA/QC plan specifies the actions, the schedules for the
actions and the responsibilities to attain the quality objectives and to provide confidence in the Czech
national system's capability and implementation to perform afaliver highquality inventories. The
QA/QC plan is updated annually.

1.2.3.6 Quality control procedures

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

The QC procedures used in the Czech GHG inventory comply with the IPCC good gtadéince.

General inventory QC checks (IPCC 2006 Guidelines, Table 6.1 and IPCC GPG LULUCF 2003, Table 5.5.:
include routine checks of the integrity, correctness and completeness of data, identification of errors and
deficiencies and documentation aradchiving of inventory data and quality control actions. In addition

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

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

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

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

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

to the NIS coordinator/manager (CHMI, M8. @ YNIi1 29t 0 GKSANI v! kv/ 3dzl N
compliance of all the QA/QC procedures in the given sexiibr 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 TahiRO&E1
2006) and Table 5.5.1 (GPG 2003). The first step is carried out by the person responsible for the
respective suksector (autecontrol). Then follavs the 2nd step carried out by the expert familiar with

the topic. The reporting on the realized controls is documented in a special form prepared by CHMI. The
completed form with all the records of the carried out checks is, in case of QC, Tier 1, edidmithe

NIS coordinating institutiory CHMI, together with data outputs: (i) XML file generated by the CRF
Reporter, (ii) detailed calculation spreadsheetMB6 Excel format, containing, in addition to all
calculation steps also all activity data, enossifactors and other parameters, as well as further
supplementary data necessary for emission determination in the given category. All these files are then
submitted to the central archive in CHMI. The records of the carried out QC checks, Tier 2, atedubm
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 formal control of data outputs in the CRF
wS L2 NI SNE ®Byntfidsit andtlAste8sménKS2 ¥ i NP f  tBd UNNJICS Recritaidit. Thad
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means that CHMI controls the consistency of time series, and the possible IEF exceedance of the
expected intervals (outliers), as well as the completeness and suitability of the use of notation keys and
commentaries iIlCRF Repter (mainly in case of NE and IE), etc. The calculation files with detailed
results are controlled in CHMI only randomly.

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

1.2.3.1 Schedule for quality control procedures

In addition to the UNFCCC pisions and obligatory documents the EU member states have to observe
the relevant EU legislation, in this case the Decision of the European Parliament and of the Council No.
525/2013/EC concerning a mechanism for monitoring and reporting greenhouse gssicame and for
reporting other information at national and Union level relevant to climate change. Article 7 of the
decision sets that the member countries have to submit the results of the respective national
inventories, incl. the accompanying text toet 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 forEU (output deadline 15 January). The output for EU,
after further controls (see below) and possible updates is used as the output for UNFCCC (deadline 15 April)

Time period

Activity

Responsible person

15¢20 Final update of all detailedalculation sheets for the given catego 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 given category. institution
21¢25 2nd step of Q@rocedure carried out by the expert from the sectc 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 pers and the expert from the

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

sectorsolving institution
familiar with the tgic

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 QQorocedures to CHMI

Main compiler of the secter
solving institution

1015 Inventory compiler from CHMI (administrator of CRF Repor Inventory compiler from
December receives all data files and the records from the sesmiving / | aL 69 @I Y NI
institution for archiving, carries out the forrhaontrol of data in
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 | 2 &t (
results the NIS coordinator who carries out independent control :
informs MoE on the results.
up to 31 CRF Tables submission to MoE for thpraval 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 to Article 7of the Decision I
525/2013/EC

The reporting pursuant to the Article 7 of the Decision BB5/2013/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 submission for UNFCCC has the deadline by 15 April and thus the EU member
states can carry out further controls (e @C, Tier 2), and, if necessary, to further specify the results of
their national inventories. The European Commission is informed about the final output for UNFCCC.

As mentioned above the sectoral QA/QC guarantor in cooperation with theddt8inator,will assess if

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

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 includedarthe final submission for UNFCCC.

1.2.3.2 Quality assurance procedures

Quality assurance comprises a planned system of review procedures. The QA reviews are performed
after the implementation of QC procedures to the finalised inventory. The inventory QA system
comprises reviews and audits to assess the quality of the inventory and the inventory preparation and
reporting process, to determine the conformity of the procedures taken and to identify areas where
improvements could be made. While QC procedures areiezhimut 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 or expert groups. The reviewers should preferably be external experts who are independent of
the inventory prepaation. The objective of the peer review is to ensure that the inventory results,
assumptions and methods are reasonable, as judged by those knowledgeable in the specific field. More
detailed information about peer reviews will be given in the sector $jpguart of this QA/QC plan.

Peer reviews may also based on bilateral collaboration. For example, the Czech and Slovak GHG
inventory teams have about once a year meetings to exchange information, experience and views
relating to the preparation on the nahal GHG inventories. This collaboration also provides
opportunities for bilateral peer reviews (QA audits). An example of such collaboration is the QA audit
focused on General and crosscutting issues and on the Transport, which was carried out by BGBvak G
inventory experts in November 2009. The objectives of this QA review were (i) to judge suitability of
General and crosscutting issues (including uncertainty) and to check whether the used national approach
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for road transport is in line with the IPCC thetlology, and (ii) to recommend improvements in both
cases. Similar bilateral QA reviews concentrated more on individual sectors are planned for future with
the expected frequency a one QA audit for about a third of sectors per year. Further, in latdhgear
cooperation was focused on different subsectors, i. e. Energy in total (2013), Agriculture and LULUCF
(2015, 2016), IPPU (2016), uncertainties and other relevant issues.

The annual UNFCCC inventory reviews have similar and even more important angeagtroving the
quality of the national inventory. Therefore, the Czech team analyses very carefully the comments and
recommendations of the international Expert Review T€&RTand strives to implement them as far as
possible.

1.2.3.3 Implementation of QA/QC procedures in cases of recalculations

The QA/QC procedures described to date are related particularly to standard situations, where the
emission data from previous years remain unchanged and only emissions for the currently processed
year are determined The IPCC methodology requires that, in some cases, the emissions for previous
years also be recalculated. These recalculations should be performed when an attempt is made to
increase the accuracy by introducing a new methodology for the given catefijsoyices or sinks, when

more exact input data has been obtained or when consistent application of control procedures has
revealed inadequacies in earlier emission determinations. In addition, recalculation should be performed
in response to recommendatiasrnof the international inspection teams organized by the bodies of either
the UN Framework Convention or the European Commission.

While new data are available roughly ten or eleven 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 recattaha the task becomes far more difficult than

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

For these reasons, in recalculation, greater attention must be paid to QA/QC control mechanisms where,
in addition to technical QC controfirét step), it is necessary to employ more demanding control
procedures gecond step and, where possible, als;mdependent QA control by an expert not
participating in the emission inventory in the given sector. While, for standardly performed QA/QC
procedures, longer time validity is assumed, planning control procedures for recalculation must be
tailored for the sgcific recalculation 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 of tl&zech 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 Affairs,yMihistr
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 Confederatiorof 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 UNFCCC rfeheir 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 procedsréiaccordance 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 seesatving 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 with he 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 Czectst®tali 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 respmsible 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 with the IPCC 2006 Guidelines and
QA/QC plan.

Sedoral administrator Andrea Paul:
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 Tieafe related with the processing, anipulation, documentation, storing

and transmission of information. The first step of the control (actatrol) is carried out by the expert
NEBalLRyaAirofS F2NJ 0KS aSOG2NIf FLIINRIFOK o0zt RAYNNI
QA/QC expe familiar with the topic Andrea Paud). At this control level (Tier 1) individual steps are
controlled according to the table 6(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.

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
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sources that are not based on data processing from the CzSO energy balancgeVet 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 caolien 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 stafhembers for this categorfEnergyg stationary combustion) are given in the following
table:

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

aNXp +fl RAYANI bSdzOA f Sectoral QA/QQ@uarantor responsible for the compliance of i
QA/QC procedures with th&CC 2006 Guidelines and QA/QC pl:

Ms.! yRNBI t | dzf &4 Emission calculation in stationary sources, actmtrol (1st step of
QC procedure, Tier 1)

Mr. Pavel Fott Control carried ouby a colleague familiar with the topic (2nd ste
of QC procedure, Tier 1)

Ms. Andrea Paud, Control of the correct uploading of data from calculation sheets

aN +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 sestilving institution for this category.

The plan of QA/QC procedures in CDV is based on the inner quality quakreture 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 egedata 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 performeetsure 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.

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
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(default or CS) and estimation of emissions from mobile sources. The uncertainty assessment is carried
out also by the sectoral export. The last step is documentation and arainvait data.

The responsibilities for completing the QA/QC procedures for mobile sources are divided between the
sectoral guarantor, sectoral expert and external expert. The sectoral guarai@#f/QC procedures for
mobile source® a 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 £ & ® + A f Y contvlsy iR 2d€tail btimeliness, 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 Guidelines and 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 detailedhission
OFf Odzf FiA2Y Y2RSt G2 G(KS / wcC

Syraarzy TFlLOG2NRar O2yGNBRE 27
MAa® Af Yl W YyR2Gt Control carried out by a colleague familiar with the topic (2nd stey
(Transport yearbook compiler) QC procedre, Tier 1)

1.2.3.5.3 Energy z fugitive emissions
KONEKO, Ltd is a seetmiving 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 planttid GHG inventory in the Czech Republic. As the
basic data sources for activity data are taken from Mhieing Yearbook and are supplemented and
controlled by the data from the source part of the energy balance of the Czech Republic, the main
emphasis iggiven to a close cooperation with the CzSO. This cooperation is ensured by the contract
between CHMI as the NIS coordinator, and CzSO. CzSO is a state institution established for the
processing of statistical data in the Czech Republic and as such itausas control mechanisms and
procedures to ensure data quality.

{ SOG2NIf 3dzZF NI yG2NI F2NJ v! kv/ LINRPOSRdzZNB&AX +f | RAYNL!
1 develops and updates the sectoral QA/QC plan

1 organizes the QC procedure (Tier 1 and Tier 2) and is responsibleef@ompliance of all
QA/QC procedures with the IPCC 2006 Guidelines and the QA/QC plan

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

Sectoral administratod, Y RNB 1t | dzf &
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1 ensures the uploading of data to CRF Reporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible for the storing of documents

QC procedures at Tier are related to the processing, anipulation, documentation, storing and
transmission of information. The first step of the control (aatmtrol) is carried out by the expert
responsible for the sectoral approach { R NB |) amndlisdfblldwed by the control of the QA/QC
colleague famiti NJ g A G K GKS G2LIAO 6+t RAYNNI bSdzOAtf o G (¢
controlled acording to the table 6.IPCC 2006)

Data transfer to the CRF Reporter is carried out by the data administrator. After data transmission to the
CRFReporter 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 QC procedures at Tiera?e includel 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 Republic are represented by datagublish

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

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

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

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

Person Activities

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

Ms. Andrea Pauk Calculations of fugitive emissions in coal mining,aoil gas industry,
auto-control (1st step of QC procedure, Tier 1).

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

Ms. Andrea Pau Control of the correct data input from calculation ste to the
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
guarantor of the QA/QCINRE OSRdzNB & Ay GKA&A &aSOG2NJ A& aad . St at

The plan of QA/QC procedures is in compliance with NIS general QA/QC plan and is based on the overall
/'1TaL L{h donamYuHnmp ljdzr ftAGe &adl yRINRAZI c¢fndusiBa &8 LINE
proceaaSa¢éd ¢KAA LINRPOSaa O2yarada 2F G2 LI NLIa o6F0
000 HNCHH G! LRFGS 2F GKS blFdA2ylf LYy@Syid2NE NBLRI

The QA/QC system is based on the inner quality control procedure system withséuteral
cooperation nainly with KONEKO on the field of renergy use of fossil fuels in the sectors Chemical
Industry and Iron and Steel and with Ministry of the Environment and Czech Accreditation Institute on
the field of EU ETS data processing and verification.
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The QA/QC ystem is based on the inner quality control procedure system with isgetoral
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 company. QA/QC procattiesfield 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 EHTS, 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 etc.) which have their own
control mechanisms to ensure quality of published data. In the case of EU ETS, the use of data is
consulted with appropriate professional association (e.g. Czech Cement Association). In the case of F
gases, different sources of data are used (import/export sta, 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 calculation and quality check. Susmof 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/QC staff members for thliategory(Industrial processes and solvent and other product use) are
given in the following table:

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

Sector Emission Estimate and the first QC, Tier 1 (the second step ¢ QC, Tier Z, verification

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

2.A aa® .Stal hyRNH aad 9@F YNII] 2{MrGemrichg2.A.1
Mr. Prokopeca; 2.A.2
2.B aao .St Gl hyRN Ms.Evay NIi | 2 @1t Mr. Bernaue
2.C aa®9 gl YNI128t |aad . St Gl hyR| Mr.Toman
2.D Ms.9 @ YNIi | 2 Ot Ms.. St G} hyRNHzlaNX +fF RAYNNJ bSdzO?
2E,2F,2Glaa® .St ik hyRNd ad® 9@l YNI] 2| Mr Bernauet2.G
y SKt 6 S1 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 (CzSO), are inserted into the excel spretsishee excel files are then checked
by other IFER experts. All differences are discussed and if necessary also corrected.

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

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

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

Person Activity \
Mad WIylE . SNIy2@t 6L J Sector QAQC guarantor
Emission estimation in Agriculture sector (1st step of QC procec
auto-control)
Checking of CRF tables and tiseziesconsistency
Mr. Emil Cienciala (IFER) QC verification of other expert familiar with agricultural proble
(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 sector specific QA/QC plan for LULUCF is an integral part of the general QA/Q@epladLUCF
greenhouse gas inventory (including KP reporting) is deehfiy an experienced expeitom the IFER,
including autecontrol procedure The sector specific QC, Tier 1 was prepared by another LULUCF expert
team with help from other sectoral experts.

The procedure of inventory compiling is initiated by IFER. ¢BHE#Rts the required data from the Czech
Statistical Office (CzSO), the Czech Office for Surveying, Mapping and Cadastre (COSMC) and the Forest
Management Institute (FMI). The latter two institutes provide country specific information used for Tier

2 inventory calculation. COSMC provides the annually updated areas for allisEndategories. FMI

reports the recent data on forests (harvest, increment, felling, etc.) that are used in theusnd
categories involving forest land. The preparatory calculaiiomostly performed in excel spreadsheets

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

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

The QA/QC staff members for this categ@ryLUCF) are given iretfollowing 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| Technicalverification of emission factors and time series in t
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 sadtang institution for this sector.

The sectoral plan of QA/QC procedures is in compliance with the NIS general QA/QC plan. However CUEC
is an academic institution and it uses also academic praesdused 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

more general terlm ® a NX | | NI yS1 A YLIX SYS Wi Ristal Fa&ikiviontrols Y S (i K
the results and their consistency.

Activity data are supplied mostly by state statistical bodies (CzSO, Ministries, CENIA etc.) which have
their own control mechanisms to en®ithe 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.

/ wC Aa NB3IdzZE F NI & FAEESR o0& aNX¥ | F@INIyS|1Z 7FdzNI KSN.
are controlled by thesectoral expert (Tier 1 autoontrol) and a reviewer from NIS coordination team.
Worksheets and all activity data are stored (so far indefinitely) by both NIS coordinator and CUEC. CUEC
uses secure server which has backup copy. Backup is done regulagyatweek.

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

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

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

Tab. 1-9 QA/QC staffmembers for Waste

Person Activity

aN¥» aANBAf @ | I @NI | Sector guarantor of QA/QC implementation.
1st step of QC procedure, Tier 1 (autontrol)

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

1.2.3.5.8 Template for documentations of performed QC procedures

C2NJ §KS R2OdzySyidldazy 2F GKS v/ LINE O&RisENBREE (d¢SS Rig
All used templates of the form are attachéske the Annex).

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

No significant changes were made the Czech national inventory teaemd the main pillars of the
YIEGA2Yy It Ay@SyiGa2NE aedaidiSy RSOfINBR Ay GKS /1SOK
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€ttexh Statistical Offi¢€zS0),

which are published annually, where tiizech Statisticalearbookis the most representative example.
However for industrial processes, because of tBeech Act on Statisticproduction data are not
generally available when there are fewer than 4 enterprises in the whole country. In such cases,
inventory compiérs have to rely either on specific statistical materials edited by sectoral associations or,
in some cases, inventory experts have to carry out the relevant inquiries. In a few cases, the Czech
register of individual sources and emissions, called REZ#fllized as source of activity data.

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

Recently dad 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 relevant chapter for Energy sector.
Furthermore, for the emission estimates in IPPU sectors afgTEJdata 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 subcategories is EU ETS data used for improving emission factors and data. These
improvements ardisted in the Improvement Plan.

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

1.3.2 Data processing and storage

Data Sector A Fuel CombustioActivities are processed by the system of interconnected spreadsheets,
O2YLIAE SR Ay a{ 9EOSt T2t 2 ®00¢§Giddire W\ 4 KErdoi. Fhe LINB &
system is extended by incorporating sheets with modified energy balance: thesés stepresent 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 similarWwgysing a system of joined
spreadsheets taken from thé/orkbookand slightlymodified in order to respect national circumstances.

The following examples of such cases of processing can be mentioned: agriculture, waste, fugitive
emissions. For LULUCF, a specific spreadsheet system is used, respecting the national methodology.

Orighally, the calculation spreadsheets related to the individual sectors were stored only in the relevant
sectord 2f GAY3A AYyalAldziAz2yadad hy GKS-Oabz(dll 2NEBERAEDHEY Y S
simple system was developed for central archivingsdd on storage of documents from institutions
participating in the national system in electronic form in a central fekteuctured FTP data box located

FG /1l aL® 5d2NAYyI-OfEp( RBzo BSPHSYE BYXYyHnndp: GKAA aea
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 is responsible 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. Currently the archive is stored at secure ftp with access only
for the inventory coordinator andlT responsible expert. The archiving servers are backed up 3 times on
secure servers owned by CHMI.

Material archived by the sectesolving organizations
91 Input data in unmodified form
Files for transformation of original data to calculation sheets @fl)is
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 (contracts, orders, invoices)
1 Important correspondence related to the operation and funotitg of NIS
1 Outputs from QA/QC
1 Other relevant documents

Structural arrangements of the NIS Archive

The archiving system contains and connects 4 individual units.
1) The archive of the secteolving organization
1 Functionality and administration are based @ontracts with the sectesolving organizations
1 Administration is provided by the sectoral organizations
2) Central storage site for sharing material in the context of NIS
9 Storage site accessible at private ftp
1 Administered by the NIS coordinator
1 Contains woking materials for current submissions intended for archiving
3) Central closed archive of the NIS Coordinator
Internal central archive, administered by the NIS coordinator
Contains all the officially archived materials
The content of the archive is storeddaplicate on special media designed for data archiving
The archive is located in the seat of the coordinator (CEHMINI 3 dzS Y 2 Y2 njl y &0

Entries in the archive are always performed as of 30 June of the relevant year of submission
and a detailed records of &m 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 part of already archived submissions.
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1 Prior to archiving, data for archiving must be checked authorized by the QA/QC guarantor
of the relevant sectoral organization.

4) Central accessible archive

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

Does not contain sensitive documents, but does contain a complete list of addiia®
Available at http://portal.chmi.cz

Administered by the NIS coordinator

= =4 =4 4 =4

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

1.4 Brief general description of methodologie s (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 ad removals.The updated 2006 IPCC Guidelines for National Greenhouse Gas Inventories
(IPCC 2006gre used for the inventory since this submissiéor LULUCF sector IPCC Good Practice
Guidance for Land Use, Labde Change and Forestry (IPCC 2003) wasasse@ll.

Depending on the complexity of the calculation and types of emission factors used (generally
recommended - default, countryspecific, sitespecific and technologgpecific), the approaches
described in the IPCC methodology consist of three ti€mtl is typically characterized by simpler
calculations, based on the basic statistical data and on the use of generally recommended emission
factors @efault) of global or continental applicability, tabulated directly in above mentioned methodical
manuals.

Tier2 is based on sophisticated calculation and usually requires more detailed and less accessible
statistical data. The emission factors (courdpecific or technologgpecific) are usually derived using
calculations based on more complex studisl better knowledge of the source. Even in these cases, it

is sometimes possible to find the necessary parameters for the calculation in IPCC manuals. Procedures
in Tier 3 are usually considered to consist in procedures based on the results of directrensasts

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

2F SYAaaizya 2F AINBSyK2dzaS 3IFrasSa Aa IAGBSYy Ay (GKS

Because of the aboveescribed problems encountered in the application of the methods of higher tiers,
these procedures have so far been introduced only for some key categories. For example, for
combustion of fuelscountry-specificfactors are employed dy for Brown/Hard Gal, Brown Coal +
Lignite, Bituminous @al, Coking Gal, Gas Works Gas, Refinery Gas, LPG andlatural Gas, while the
default emission factors are employed for the restlod other fuels. For Bituminouso@l, Brown Coal +
Lignite and Bravn Coal Bquettes are used country specific oxidation factors as well. Similarly, for
Industrial Processes, only the Tier 1 method is used for the production of iron andisteentrast, the
methods of higher tiers and/or countigpecific factors areraployed far more frequently for other key
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OFGS3I2NASad / KIFILIWISN mn RSaONAGSa GKS dALYLINROSY.
introduction of more sophisticated methods of higher tiers.

All direct GHG emissions can also be expressed in terms df (totaaggregated) values, which are
calculated as a sum of the emissions of the individual gases multiplied by the Global Warming Potential
values (GWP). GWP correspond to the factor by which the given gas is more effective in absorption of
terrestrial radation thanCQ (1 for CQ, 25for CH and 298for N,O). The total amount of dgases 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@ 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 Ol f Odzf ¥ LIMREIY S WiRA £Ld déaks withlihg Mactioms ofl-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 Guidelin@$*CC 200@)rovides twoapproaches of determining thkey categoriegkey
sources). Key categories by definition contribute9&¥o percent of the overall uncertainty in a level (in
emissions per year) or inteend. Approact? follows from this definition, and requires thorough analysis
of the uncertainty and use of sophisticated statistical procedures and evaluation of sourcesyinak
the appropriate characteristics.

Tab. 1-10Identification of key categories by level assessment (LA) and trend assessment (TA) foe28ltuated with LULUCF
(Approach?)

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

1.A.1 Energy industriesSolid Fuels cQ 34.62 32.60 LA, TA
1.A.3.b Transport Road transportation CQ 46.72 45.13 LATA
2.C.1 Iron and Steel Production CcQ 52.05 86.96 LA, TA
1.A.4 Other sectors Gaseous Fuels CcQ 57.11 66.42 LA, TA
5.A Solid Waste Disposal on Land CH 61.03 80.32 LA TA
4.A.1 Forest Land remaining Forest Land cQ 64.79 84.77 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CQ 68.36 83.56 LA TA
2.F.1Refrigeration and Air Conditioning EquipmenEQ eq.) HFC 71.25 70.60 LA, TA
1.A.4 Other sectors Solid Fuels CcQ 73.87 56.43 LA, TA
1.B.1.a Coal Mining and Handling CH 76.28 74.24 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CQ 78.52 19.01 LA TA
3.A Enteric Fermentation CH 80.76 90.80 LA, TA
3.D.1 Agricultural Soils, Dire¢,O emissions N,O 82.93 92.08 LA
1.A.1 Energy industriesGaseous Fuels CQ 84.93 82.21 LA TA
2.A.1 Cement Production CQ 86.07 98.59 LA
5.DWastewater treatment and discharge CH 86.96 94.04 LA
1.A.4 Other sectorsLiquid Fuels CcQ 87.81 86.12 LA, TA
5.B Biological treatment of solid waste CH 88.62 88.09 LA TA
3.B Manure Management N,O 89.39 96.96 LA
3.D.2 Agricultural Soils, Indiredt,0 emissions N,O 90.10 99.98 LA
1.B.2.b Natural Gas CH 90.76 97.95 LA
5.B Biological treatment of solid waste N,O 99.44 77.38 TA
4.G Harvested wood products CQ 93.40 89.11 TA
1.A.4 Other sectors Solid Fuels CH 95.36 89.90 TA

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

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

1.A.1 Energy industriesSolid Fuels CcQ 36.68 33.60 LA, TA
1.A.3.b Transport Road transportation CcQ 49.50 46.53 LA, TA
2.C.1 Iron and Steel Production CQ 55.15 91.57 LA
1.A.4 Other sectors Gaseous Fuels CQ 60.51 68.66 LA TA
5.A Solid Wast®isposal on Land CH 64.67 83.06 LA, TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CcQ 68.45 87.79 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipme® eq.) HFC 7151 72.98 LA TA
1.A.4 Other sectors Solid Fuels CQ 74.28 58.31 LA TA
1.B.1.a Coal Mining and Handling CH 76.84 76.79 LA TA
5.B Biological treatment of solid waste N,O 76.89 80.03 LA, TA
1.A.2 Manufacturing industries and constructiorSolid Fuels CcQ 79.26 19.79 LA, TA
3.A Enteric Fermentation CH 81.63 89.93 LA TA
3.D.1 Agricultural Soils, Dire¢t;O emissions N,O 83.93 99.19 LA
1.A.1 Energy industriesGaseous Fuels CcQ 86.05 85.01 LA, TA
2.A.1 Cement Production CcQ 87.25 84.57 LA
5.D Wastewater treatment and discharge CH 88.20 86.85 LA
1.A.4 Other sectorsLiquid Fuels CQ 89.10 86.42 LA TA
5.B Biological treatment of solid waste CH 89.96 88.96 LA, TA
3.B Manure Management N,O 90.77 90.32 LA
1.A.4 Other sectors Solid Fuels CH 95.67 90.75 TA
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Tab. 1-12Identification of key categories by level assessment (LAY amend assessment (TA) for 26 valuated with LULUCF
(Approachl)

1.A.1Energy industries Solid Fuels CQ 36.44 29.79 LA, TA
1.A.3.b Transport Road transportation CcQ 49.17 41.24 LA, TA
1.A.4 Other sectors Gaseous Fuels CcQ 54.56 68.07 LA, TA
2.C.1 Iron and Steel Production CcQ 59.81 59.12 LA, TA
1.A.2 Manufacturingndustries and construction Gaseous Fuels CQ 63.61 86.55 LA, TA
4.A.1 Forest Land remaining Forest Land CcQ 66.62 82.05 LA, TA
1.A.4 Other sectors Solid Fuels CcQ 69.38 51.05 LA, TA
5.B Biological treatment of solid waste N;O 71.82 74.41 LA, TA
5.A Solid Waste Disposal on Land CH 74.25 77.23 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipmet eq.) HFC 76.63 100.00 LA
1.A.2 Manufacturing industries and constructiorSolid Fuels CQ 78.98 16.58 LA, TA
1.B.1.a Coal Mining andandling CH 81.33 80.10 LA, TA
3.A Enteric Fermentation CH 83.46 92.54 LA, TA
1.A.1 Energy industriesGaseous Fuels CQ 85.59 83.80 LA, TA
3.D.1 Agricultural Soils, Dire®,0 emissions N,O 87.58 71.58 LA
2.A.1 Cement Production CcQ 88.80 85.22 LA TA
1.A.4 Other sectors Liquid Fuels CcQ 89.69 89.05 LA
5.D Wastewater treatment and discharge CH 90.32 89.92 LA
3.D.2 Agricultural Soils, Indiredl,O emissions N,O 90.93 99.96 LA
3.B Manure Management N.O 91.53 87.90 LA, TA
3.B Manure Management CH 92.07 96.84 LA
2.B.1 Ammonia Production CcQ 92.56 91.90 LA, TA
5.B Biological treatment of solid waste CH 93.05 93.11 LA, TA
2.A.2 Lime Production cQ 93.51 93.64 LA, TA
1.B.2.b Natural Gas CH 93.92 89.92 LA, TA
1.A.4 Other sectors Biomass CH 94.33 96.23 LA
4.A.2 Land converted to Forest Land CcQ 94.69 95.57 LA, TA
1.A.2 Manufacturing industries and constructiorOther Fossil Fuels CcQ 95.02 100.00 LA
4.G Harvested wood products CcQ 95.33 95.93 LA, TA
1.A.1 Energy industriesLiquid Fuels CcQ 95.61 94.17 LA, TA
1.A.3.b Transport Road transportation N,O 95.87 96.53 LA
1.A.2 Manufacturing industries and constructiorLiquid Fuels CQ 96.34 64.07 TA
2.B.8 Petrochemical and Carbon Black Production CcQ 96.56 91.32 TA
3.G Liming CcQ 98.79 94.67 TA
1.A.4 Other sectors Solid Fuels CH 96.77 95.15 TA

Tab. 1-13 Identification of key categories by level assessment (LAJl drend assessment (TA) for 26%kvaluated without
LULUCF (Approadh)

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

1.A.1 Energy industriesSolid Fuels CQ 38.08 30.56 LA TA
1.A.3.b Transport Road transportation CQ 51.38 42.30 LA TA
1.A.4 Other sectors Gaseous Fuels CcQ 57.01 69.94 LA TA
2.C.1 Iron and Steel Production CQ 62.50 60.73 LA TA
1.A.2 Manufacturing industries and constructiorGaseous Fuels CQ 66.47 88.23 LA TA
1.A.4 Other sectors Solid Fuels CcQ 69.35 52.44 LA TA
5.B Biological treatment of soligdvaste N,O 71.90 75.82 LA TA
5.A Solid Waste Disposal on Land CH 74.43 78.72 LA TA
2.F.1 Refrigeration and Air Conditioning Equipmet eq.) HFC 76.92 100.00 LA
1.A.2 Manufacturing industries and constructiorSolid Fuels CQ 79.38 17.13 LA TA
1.B.1.a Coal Mining and Handling CH 81.83 72.91 LA TA
3.A Enteric Fermentation CH 84.06 81.26 LA TA
1.A.1 Energy industriesGaseous Fuels CQ 86.29 85.42 LA TA
3.D.1 Agricultural Soils, Dire®,O emissions N.O 88.36 83.63 LA TA
2.A.1 CemenProduction CQ 89.64 86.88 LA TA
1.A.4 Other sectors Liquid Fuels CQ 90.57 89.42 LA TA
5.D Wastewater treatment and discharge CH 91.23 91.08 LA TA
3.D.2 Agricultural Soils, Indiredd,O emissions N.O 91.86 91.80 LA TA
3.B Manure Management N,O 92.49 92.52 LA, TA
3.B Manure Management CH 93.05 93.84 LA, TA
2.B.1 Ammonia Production CQ 93.57 94.43 LA, TA
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IPCC Source Categories Cumulative Cumulative KC type

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

5.B Biological treatment of solid waste CH 94.08 95.01 LA, TA
2.A.2 Lime Production CQ 94.56 95.56 LA TA
1.B.2.b Natural Gas CH 94.99 90.32 LA TA
1.A.4 Other sectors Biomass CH 95.42 97.22 LA
1.A.2 Manufacturing industries and constructiorOther Fossil Fuels CQ 95.76 100.00 LA
1.A.2 Manufacturing industries and constructiorLiquid Fuels CQ 96.82 65.84 TA
2.B.8 Petrochemical an@arbon Black Production CQ 97.04 93.20 TA

The procedure of thé\pproach? is based on theesults of the uncertainty analysi¥he key categories
were considered to be those whose cumulat contribution is less than 90. For trend assessment, a
similarprocedure 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 relative deviation of the individual trendi®m the total trend.

For the right identification of key categories, also assessment without consideration of the LULUCF
categories was employed. It is obvious fréab. 1-11 and Tab. 1-13that no additionakey categorwas
identified when the LULUCF categories were not considered.

On the whole,35 (Approach 1) and 24 (Approaéh key categories were identified either by level
assessment or by trend assessment. A summary of the assessed numbers concermiatgd@yes is
given inTab. 1-14. 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) with LULUCF 35 24
KC identified by LA 31 21
KC identified by TA 29 19
KC identified by LA + TA concurrent 22 15
KC identified by only LA 9 6
KC identified by only TA 4 3
Key Categories (KC) without LULUCF: 28 20
KC identified by LA 26 19
KC identified by TA 25 16
KC identified by LA + TA concurrentl 23 14
KC identified by only LA 3 5
KC identified by only TA 2 1
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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 individual and overall uncertainties
enables compilers of emission inventories betterdarstanding of the inventory process, which
encompasses collection of suitable input data and their evaluation. Uncertainty analysis also help in
identifying those categories of emission sources and sinks that contribute most to the overall uncertainty
andthus 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 methagy (IPCC 2006hasbeen used in the
Czech national inventory for a number of years. The accuracy of the calculation algorithm has been
sufficiently verified but problems have been caused to date by the only roughly estimated input
parameters (i.e. uncertainty in the activithata and emission factors for the individual categories).

Consequently, the existing procedure was recently reviewed and these input parameters were refined
both on the basis of data published in the literature (IPCC methodical manuals, national inveptmty
scientific literature) and also on the basis of qualified expert estimates. Experts from CHMI and all the
contributing sectoral organizations participated in this work. The individual experts investigated the
uncertainty parameters coming under éh field of work and proposed new ones or defended the
original ones in discussions. Details are described in the study (CHMI, 2012b).

Uncertainty analysis of Tier 1, which is presented in this volume of NIR, employs the same source
categorization as uskin key categories assessment. Actual results of the uncertainty analy&61ar
after above mentioned revision of the input parameters are givefirinex 2

Further, uncertainty bases are yearly evaluated for LULUCF, Waste and 1.A.3 Transportrestieh a
used for the overall uncertainty analysis. Further investigation of uncertainty bases for other sectors will
be carried out till the next submissiofhe procedure is planned in the internal improvement plan of the
CHMI for the 2018 (preparation 8019 submission).

Results of uncertainty assessment were obtained (i) for all sectors including LULUCF and (ii) for
comparison also for all sectors without LULUCF. The estimated overall uncertainty in level assessmen
(case with LULUCF) reached@®6. Thecorresporing uncertainty in trend is 2.30. For the case
without LULUCHhe estimated overall uncertainty in level assessmisr®.6%86 and 2.3% in trend.

The same source categories used in key sources assessment have also been used even in uncertainty
analysis. In this way, the uncertainty analysis reswdsused 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 informatibe aspect of completeness. This part

of the text includes additional information. All the categories of sources and sinks included in the IPCC

Guidelines are covered. No additional sources and sinks specific to the Czech Republic have been
identified. Bdh direct GHGs as well as precursor gases are covered by the Czech inventory. The

geographic coverage is complete.

' RRAGAZYLHEf@ GKAA &SIN gba dzASR UKS WwWO2YLX SGSyYS
RAAO20SNBR: (Kl &WaysigivepdageOrasuia, e additianal foRec@édted ByICHMI
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was used for the completeness checks. Example of this form is given in ABngar 3Vaste sector)
{LISOATAOLIft&sY GKSNB |NB a2YS SyLiie dGFrofSa NBLRNI
to import specific tables or display information filled in subcategories. This issue is occurring only for
categories, which are not occurring ireticzech Repubilic.

1.7.1 Notation keys

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

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

Allocations to categories may differ from Parly 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 emission values.

IE (included elsewhere):

GL9¢ Aa dzaSR F2N) SyAaaAizya o& az2d2NDOSa FyR NBY2¢
estimated but included elsewhere in the inventory instead of in the expected source/sink category.

2 KSNB aL9¢ A& dzatlseRCRR gbmpletén@ss falyfe(alé 2) NiddliGates where (in the
inventory) these emissions or removals have been included. This deviation from the expected category is
explained.

NE (not estimated):

Gb9é A& dzaASR F2NJ SEA &G AY Iby Snkddl griderthgude gases thathaeids & |
038y SailiAYIFIGSRD® 2KSNB ab9é Aad d&aSR AY |y Ay@Syd2l
completeness table indicate why the emissions or removals have not been estimated. For emissions by
sources ¥R NBY2@lfa o6& &aAyla 27F 3INB Sypk arezh ProgiessadSa Y
SadlofArAakK AT GKSe& [|O0dGdatfte FINB abhé oy2iG 2 00dzNN
inventory, it is planned that these source or sink categories will ile®iNJ SaGAYF SR 2NJ | f f :

T
Uy ©

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.

Part 1:Annual inventory submission 45



()
.vgﬁ CHMI NATIONAIGHANVENTORREPORT OF TREECHREPUBLIA990-2016

2 Trends in greenhouse gas emissions

According to the Kyoto Protol, Czech national GHG emissions have to decreaséclmf Base year
emissions during the fivgear commitment period from 2008 to 2012. The Czech Republic has already
met its goal, however it is very difficult to separate influences of general decrieaselustrial and
agricultural production and increase in overall eneegyission 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 y€xech Republic hagehdy met this goal as well.

2.1 Description and interpretation of emission tren  ds for aggregated GHG
emissions

Tab. 2-1 presents a summary of GHG emissions excl. ngrikel. indirect emissiontor the period from
1990 t02016. ForCQ, CHandN,Othe base year is 1990; forgases the base year is 1995.

Tab. 2-1 GHG emissions from 1999016 excl. bunkers [KICQ eq.]

HECs PFCs N Total emission$
excl. incl.
LULUCF LULUCF

1990 164227.40 23657.59 9590.58 84.24 199597.37 193034.57
1991 148512.48 22073.04 8170.22 84.08 180785.92 171226.71
1992 144074.22 20711.08 7385.39 NO 85.41 174157.46 163780.20
1993 137962.67 19791.45 6561.71 86.56 166245.21 156228.97
1994 131532.51 18658.51 6509.15 87.66 158452.93 150676.84
1995 131972.06 18234.11 6864.66 36.00 0.01 NO 88.68 158867.50 150666.46
1996 134648.71 18095.43 6684.49 84.20 0.68 NO 98.31 161229.60 152905.84
1997 130849.71 17693.76 6641.18 168.67 1.73 NO 96.10 157040.36 149393.44
1998 125125.66 16987.94 6527.85 214.74 1.66 NO 94,98 150411.78 142779.92
1999 116441.58 16253.40 6392.91 246.48 1.10 NO 95.94 140750.99 132754.69
2000 126896.91 15424.80 6312.25 330.65 4.69 NO 108.40 150160.25 141411.56
2001 126666.37 15184.14 6414.66 423.60 9.75 NO 98.82 149837.35 140769.80
2002 123598.03 14762.71 6161.33 523.03 16.39 NO 121.28 146163.49 137469.17
2003 127048.37 14786.56 5822.50 630.49 8.55 NO 144.69 149381.45 142156.45
2004 127759.33 14359.25 6312.60 707.04 12.81 NO 120.61 150184.08 142553.80
2005 125294.53 14731.87 6135.33 793.11 14.89 NO 111.84 148044.88 140506.82
2006 126380.29 14980.43 5949.39 1053.00 31.09 NO 105.12 149486.88 144052.97
2007 128180.73 14565.38 5965.84 1429.78 29.00 NO 93.79 151173.61 147907.74
2008 122933.87 14672.60 6107.07 1678.77 39.76 NO 88.67 146435.34 140064.37
2009 115255.28 14317.54 5713.19 1753.01 45.44 NO 89.05 138034.77 130249.41
2010 117495.55 14535.65 5500.82 2008.84 48.01 0.15 82.76 140535.27 134533.25
2011 115023.30 14538.52 5686.72 2241.77 8.24 0.59 88.64 138480.32 131242.07
2012 110914.08 14528.99 5603.45 2380.17 6.19 0.89 92.44 134371.95 127306.27
2013 106401.19 13948.17 5587.53 2505.38 4.08 1.41 83.04 129285.77 122926.96
2014 104060.31 13954.58 5825.53 2695.69 3.02 2.37 79.90 127367.58 121060.88
2015 104784.56 14024.75 5861.81 2925.69 1.96 2.15 78.27 128419.12 121887.10
2016 106543.30 13804.46 6092.07 3121.50 1.44 2.15 78.63 130348.69 125011.55
o) -35.12 -41.65 -36.48 8569.74 16214.85 NA -6.66 -34.69 -35.24

Note: Global warming potentials (GWPs) used (100 years time horiz6h):= 25;N,0 = 298;Sk = 22 800NF; = 17 200; HFCs and PFCs consist of different substar
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CcH® N,O® HFCs PFCs N[= Total emission$

excl. incl.
LULUCF LULUCF

therefore GWPs have to be calculated individually depending on substances
'GHG emissions excluding emissions/removals from LULUCF

Zrelative to base year

%incl. 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 around8@00 ktCQ eq. and continues fluctuating ever since ($8g.2-1). From

2010 to 208 the total GHG emissior(gcl. indirect emissions and incl. LULUCF) decreased 6 &0
968236kt CQ eq. resulting in total emissions &P5 011.55kt CQ eq. The decrease was causedds},

CH, PFCs emissions ai&k emissiongdecreased b.32%;5.03%; 97.0% 4.99%6) despite increase in
HFC emissiorsnd N,O emissiongraised by55.3%4 10.%5%) compared to previous year. The total GHG
emissions and removals in Were -35.24% below the base year level including LULBI&Findirect
emissionsand-34.696, when excluding LULUCF.

CO; eq. [ki]
0 40000 95000 155000

1990 1993 1996 1999 2002 2005 2008 2011 2014

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

In 1989 then Czechoslovak economy was one of the centrally planned economies with high level of
monopolization. All economic processes were controlled through central planning. For all practical
purposes, there wasio real market and this situation resulted in an evergening economic and
technological lag which resulted in high energy and material inefficiency. Since 1989 to the present the
economy transformed successfully to a developed madkaten economy. Tértransformation led to a
decline in production, investment in environmental protection, energy efficiency, fuel switch and
increasing use of renewable energy.

Greenhouse gases emission trend between 2007 and 2009 and supposedly up to present days passed
through significant change driven mainly by economic reoesst is noteworthy that irr016 some of

the industrialand energysubsectors reached its lowest amounts of emitted GHGs according to the whole
reported timeseries.
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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 2016in index form (base year = 10§ and Trend irHFCs, PFCs @8

2016 andSk (1990¢ 2016 actual emissions in index form (base year = 40

The major greenhouse gas in the Czech Repulli®iswhich represent85.34% of total GHG emissions

and removals in 2@, compared t085.08% in the base yeairt is followed byCH, (11.08% in 208,
12.26% in the base yearN,O (4.88% in 208, 4.9 in the base year) andgases (&6% in 2086, 0.08%

in the base yedr The trend of individual GHG emissions relative to emissions in the respective base
years ipresented inAg. 22.

cQ

CQ emissions have been rapidl
RSONBFaAy3a Ay

1994 the emissions have kept &
average of 68% of the amoun
produced in 1990. Inteannual
decrease inCQ emissions (excl. %%
LULUCFexI. indirect emissiong | 9%
from 2010 to 206 by 9.32%6 | 88%
results the total decrease of| se%
3512% from 1990 to 208 | s
Quoting in absolute figurexCQ | s

100%
98%
96%

94%

emissions and removaly gq
decreased from 157580.43 to 1990 1995 2000 2005 2010 2015
101145.88 kt CQin the period mi1Energy M2IPPU W3 Agricultre ©5Waste

from 1990 to 206, mainly due to
lower  emissions  from _the Fig.2-3 Percentual share of GHGs-éXis begins at 80%part of CQ share is hidden)
1Energy category (mainly

1.A.2Manufacturing Industries & Constructiph.A.4.a&Commercidlinstitutional andl.A.4.b Residentigl.

The main source o€Q emissions is fossil fuel combustion; within the Euel Combustiorcategory,
1.A.1Energy Industryand 1.A4 Other sectorsare the nost important. CQ emissions increased
remarkably between 1990 and 26%from the 1.A.3Transportcategory from7 031.87to 18 027.59%t

CQeq.

Part 1:Annual inventory submission 48



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

CH

CHemissions share decreased almost steadily during the period from 1990 to 2004, from 2004 methane
fluctuated around 60% of its base year emissions. I'6Z0H emissions were 41346 below the base

year level(incl. LULUCFmainly due to lower contribution of 1/Bugitive Emissions from Fuedsd
emissions from Agriculture anddespite increase fromhe 5Wastecategory. The main sources GH
emissions are 1.Bugitive Emissions from Fuétolid fuel), 3Agriculture(3.AEnteric Fermentatiorand
3.BManure Management and 5Waste (5.ASolid Waste Disposal on Larahd 5D Wastewater
Treatment and Dzhargg.

N.O

N,O emissions strongly decreased from 1990 to 1994 by 32.bver this period and then shows slow
decreasing trend with inteannual fluctuationN,O emissions decreased between 1990 and @@bm
9590.58t0 6092.07kt CQ eq (incl. LULUCF)n 20356 N,O emissions were36.48% 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 ofl,O emission is category 3ABgricultural Sas (others less important sources are
1.AFossil Fuel Combustion a@dndustrial Processas2.BChemical Industiy

HFCs

HFCs actual emissions increased remarkably between 1995 agdr28136.00to 3 121.50kt CQ eq.
Emissions of HFCs have been rapidtreasing since the base year 1995. In&2®1FCs emissions were
more than87-times higher than in the base year 1995.

The main sources of HFCs emissions are 2.F Product Uses as ODS substitutes (Refrigeration and Air
Conditioning).

PFCs

PFCs actuaémissions show very similar trend as HFCs emissions but on much lower scale. They
increased between 1995 and 20from 0.01 to 144 kt CQ eqg. In 208, PFCs emissions are o3
times higher than in the base year 1995. HFCs and PFCs have not been imported and used before 1995.

The main sources of PFCs emissions &emiconductor Manufacture Refrigeration and Air
Conditioningequipment

Sk

Sk actual emissions in 1995 accountint 8868 kt CQ eq. Between 1995 and 26Xhey inter-annually
fluctuated with maximum of 1489 kt CQ eq. In 2056 Sk reached amount of78.63kt, the level was
11.33%lower thanthe base year (1995).

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

With the technological progress a new gasised since 2010 in semiconductor manufacturiig is a
gas, used mainly for manufacturing of LCD displays, solar panels and etching semiconBastogear
for this gas is 1995. 016 the emissions oNF; equalled to 215kt CQ eq.

Part 1:Annual inventory submission 49



()
.vgﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

Description and interpretation of emissiol
trends by category

D00 [

LBOY e

Fig.2-4 presents a summary of GHG emissio, *** |
by categories for the period from 1990 2916; | 0% |

1 Category 1 Energy e

100%

9 Category 2 Industrial Processaad
Product Use

80%

60%

1 CategonB Agriculture a0%
1 Categoryd LULUCF
1 Categonb Waste

1990 1995 2000 2005 2010 2015

—1 Energy 2 PPU =3 Agriculture 5 Waste

Fig.2-4 Emission trends in 199Q016 by categories in index fori
The dominant category is the Binergy sectqr (base year = 100)
which caused for 76.93% of total GHG
emissions in 208.(80.83% in 1990) excluding LULU&RH indirect emissiondollowed by the categories
2 Industrial Processes and Product Wswl 3Agriculture which caused fol1.68% and &64% of total
GHG emissionia 2016 (857% and7.9®% in 1990, resp.), Wastecategory covered 27% and 4. U UCF
category removed 337.14 kt CQ eq. which represents share 4f09% of all GHG emissions.

The trend of GHG emissions by categories is presented in-&ign@exed redtive to the base year), see
also the percentual share of individual sectors (Fi). 2

Tab. 2-2 Summary of GHG emissions by category 12906 [kt CG eq.]

1 Energy 2 IPPU 3 Agriculture 4 LULUCF 5 Waste \
1990 161339.98 17113.01 15898.12 -6562.80 3124.51
1991 147957.10 13847.99 13702.88 -9559.21 3266.79
1992 142438.58 14609.67 11859.32 -10377.26 3275.76
1993 137047.96 13451.41 10465.88 -10016.24 3356.73
1994 128983.49 14690.24 9530.55 -7776.09 3503.45
1995 129812.10 14211.15 9588.19 -8201.04 3510.88
1996 131766.17 14899.73 9296.98 -8323.76 3549.21
1997 126985.97 15797.67 8889.20 -7646.93 3665.98
1998 120645.43 15899.75 8524.23 -7631.86 3792.03
1999 113594.51 13354.90 8595.05 -7996.29 3806.09
2000 121973.32 14804.42 8371.40 -8748.69 3853.46
2001 122217.03 14017.60 8493.33 -9067.55 3993.32
2002 118898.93 13782.21 8293.06 -8694.32 4126.98
2003 121382.55 14801.58 7866.08 -7225.01 4285.11
2004 121141.48 15712.44 8089.63 -7630.27 4234.83
2005 120346.04 14549.02 7803.15 -7538.05 4294.58
2006 120773.00 15575.84 7670.18 -5433.92 4371.05
2007 121647.69 16320.09 7843.31 -3265.87 4314.32
2008 116670.55 16236.68 7991.66 -6370.97 4511.55
2009 111154.39 13719.72 7583.63 -7785.37 4621.05
2010 112645.46 14653.08 7411.91 -6002.02 4861.48
2011 110177.11 14858.85 7585.63 -7238.25 4917.13
2012 106159.49 14654.13 7581.34 -7065.68 5077.39
2013 100847.75 14497.67 7764.78 -6358.82 5373.05
2014 97861.37 15345.08 7958.76 -6306.71 5401.69
2015 98957.27 14993.33 8158.20 -6532.02 5511.73
2016 100280.60 15221.74 8519.68 -5337.14 5561.26
% 1.35% 1.49% 4.54% -18.95% 0.92%
% -37.85% -11.05% -46.41% -18.68% 77.99%
! Difference relative to previous year
% Difference relative to base year
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Tab. 2-3 Overview of trends in categories and subcategoriés CQ eq.)

GREENHOUSE GAS SOURCE ANL 1990

SINK CATEGORIES

1. Energy 161339.98 129812.10 121973.32 120346.04 112645.46 98957.27 100280.60
A. Fuel combustion (sectoral approach) 149478.48 120507.09 114847.26 113936.92 106853.95 94569.51 96249.72
1. Energy industries 56915.91 61850.19  62061.93 63165.64  62123.38 53678.15 54449.09
2. Manufacturing industries and 51234.04 26192.98  23425.60 18844.61  12089.43 9700.31 9396.92
construction

3. Transport 7284.03 9354.55 11932.42 17106.65 17007.86 17744.33 18449.82
4. Other sectors 34044.50 23109.37  17247.37 14546.55  15304.13 13065.91 13546.23
5. Other NO NO 179.95 273.47 329.14 380.81 407.66

B. Fugitive emissions from fuels 11861.51 9305.01 7126.06 6409.12 5791.51 4387.76 4030.88
1. Solid fuels 10779.39 8468.06 6249.66 5513.41 4894.36 3774.33 3420.64
2. Oil and natural gas and other 1082.12 836.95 876.40 895.71 897.15 613.43 610.25
emissions from energy production

2. Industrial Processes 17113.01 14211.15  14804.42 14549.02  14653.08 14993.33 15221.74
A. Mineral industry 4082.45 3019.09 3633.37 3345.75 3048.42 2575.79 2816.07
B. Chemical industry 2944.23 2808.20 2937.08 2837.88 2371.07 2070.59 1527.23
C. Metal industry 9670.32 7949.20 7435.43 7103.10 6752.62 6975.84 7311.48
D. Nonenergy products from fuels and 125.56 103.75 148.60 136.23 117.72 139.55 139.73
solvent use

E. Electronic industry NO,NE NO,NE 11.17 6.64 41.93 5.32 6.39

F. Product uses as ODS substitutes NO 36.01 332.75 802.49 2016.65 2927.20 3122.53
G. Other product manufacture and use 290.46 294.90 306.04 316.93 304.69 299.04 298.31
3. Agriculture 15898.12 9588.19 8371.40 7803.15 7411.91 8158.20 8519.68
A. Enteric fermentation 5754.89 3588.22 3048.32 2848.43 2720.02 2895.96 2957.46
B. Manure management 3315.36 2304.97 2041.56 1836.06 1581.17 1554.11 1580.18
D. Agricultural soils 5531.71 3474.46 3120.69 2979.97 2937.48 3356.62 3603.26
G. Liming 1187.63 111.26 113.21 64.51 61.97 164.41 168.01
H. Urea application 108.53 109.27 47.61 74.17 111.27 187.10 210.76
4. Land use, landisechange and forestry  -6562.80 -8201.04 -8748.69 -7538.05 -6002.02 -6532.02 -5337.14
A. Forest land -5076.02 -7359.82 -7451.99 -6130.21 -4237.45 -5967.69 -4519.32
B. Cropland 213.22 234.25 224.98 244.82 172.20 131.92 124.36
C. Grassland -96.83 -344.25 -404.90 -404.50 -460.66 -358.28 -661.65
D. Wetlands 21.48 9.08 26.34 21.17 34.11 25.09 25.03

E. Settlements 86.31 91.80 133.42 175.75 136.24 95.81 124.06
F. Other land NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA
G. Harvested wood products -1712.97 -833.55 -1277.74 -1446.16 -1647.58 -460.00 -430.67
5. Waste 3124.51 3510.88 3853.46 4294.58 4861.48 5511.73 5561.26
A. Solid waste disposal 1979.27 2404.98 2798.38 3058.11 3462.42 3653.77 3671.11
B. Biological treatment of solid waste NE,IE NE,IE NE,IE 60.90 202.65 678.57 711.36
C. Incineration and open burning of 21.25 64.92 57.88 124.12 127.29 121.59 115.99
waste

D. Waste water treatment and discharge 1123.99 1040.98 997.20 1051.44 1069.12 1057.79 1062.80
Memo items:

International bunkers 528.22 562.83 593.83 978.94 965.41 895.14 964.06
Aviation 528.22 562.83 593.83 978.94 965.41 895.14 964.06
CQ emissions from biomass 6445.39 5787.22 6652.88 8667.39  12342.53 16193.69 16461.81

Longterm storage of C in wastdisposal 15558.30 19691.70 24677.97 30258.81 36422.71 41586.48 42554.38

sites
Indirect N,O 2111.77 728.70 554.23 526.19 427.33 344.49 366.48

Indirect CQ 2121.74 1745.19 1157.65 1052.09 963.33 798.60 765.41
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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

and 2016 is 37.8%%. Between 208 to 2016 emissions from category Hnergyslightly increased by
1.34%

From the total100280.60kt CQ eq.
in 2016 9598% comes from 1.Kuel | 7000
Combustion, the rest are 1Bugitive

Emissions from Fuels (mainly Sol
Fuels). IBFugitive Emissions fromn| seoo I
Fuelsis the largest source foCH,
which represented28.03% of allCH | **®
emissions in 20d4. 35.1%% of allCH
emissions in 204 originated from
Energycategory. 20,00

60.00

30.00 ‘

CQ emissions from fossil fuelg 0
combustion (category 1.Energy are oo
the main source in Czech Republic 1A1 1A2 1A3 1A4 1A5 1B
inventory with a share 089.83% in
national CQ emissions (excl.
LULUCFXQ from category 1Energy
contributes for72.6%% to total GHG emissionSH, for 0.04% and\,O for 0.00%% in 208.

Fig.2-5 Trends in Energy by categories 192016 (T¢gCQ eq.)

Industrial Processeand Product Us€IPCC Category 2)

12.00

GHG emissions from thel@dustrial
Processes and Product Usategory
fluctuated with decreasing trend
during the whole period 1990 to
2016 Ly SI NI @& ¢ &%
decreased rather rapidly, ther
reached decade minimum in 199¢ *®
and subsequently decreased wit
total minimum in 2009 (global *®
economic recession). Betwrel990
and 20B emissions from this| 20

category decreased byl1.0%%. In
2016 emissions amounted for| o ‘ . L—-

15221.74kt CQ eq.

10.00

The main categories in thEFig'2'6 Trends inlPPU by categories 1998016 (TgCQ eq.)

2 Industrial Processes and Product
Usecategory are 2.®etal Industry(48.03%) 2.FProduct Uses as OB8bsitutes (20.51%), 2.AMineral
Industry(18.50%) and 2.Bhemical Industr{10.03%) of the sectoral emissions in BXFig. 26).

The most important GHG of thel2dustrial Processes and Product Ws¢egory wasCQ with 75.3% of
sectoral emissions, follosd by FgasesZ1.05%).
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Agriculture (IPCC Catego8y .00

GHG emissions from the categors‘
3 Agriculture  decreased relatively /s,
steadily over the period from 1990 t¢
2003 and then fluctuated. In 201(*
emissions reached minimum level whic
is53.38% below the base year level

Agriculture amounte® 519.6&t CQ eq.
in 2016 which corresponds to 64% of L

national total emissions (excluding —
LULUCF). The most important su| A 3 3D 16 3m
category 3.D Agricultural SoilsN,O
emissions) contributed by 42.296 to
sectoral total in 20@, followed by the
3.A Enteric FermentatiofCH emissions, 34.1%).

Fig.2-7 Trends inAgriculture by categories 1992016(TgCQ eq.)

3 Agricultureis the largest source fdi,O and second largest source f@H emissions (732% of total
emissions ofN,O and 2686% of total

emissions of CH, excluding LULUCF 4n ac 46
However it's emission trend steadiy **

decreases over the whole observe
period.

0.00

-2.00

Land Use, Lantlse Change and
Forestry (IPCC Categoty

-4.00

GHG removals from the ldand Use,
LandUse Change and Forestcategory
vary through the whole time series witl ;4
minimum of -10377.26 kt CQeq. in
1992 and maximum3 265.87 kt CQ eq. | 1w
in 2007. In 2016 removals were by
18.68%lower thanthe base year level | 120

-6.00 1

Emissions and removals amounted { _ 48 40 A
-5337.14 kt CQeq. in 2016, which

corresponds to4.2®%6 of total national
emissions. Emissions and removals g o3s
calculated from altategories and in line| .,

with IPCC 2006 GIPCC 2006) o |

LULUCF category is the largest sink |o.2o -

CQ. Net CQ removals from this| s

category amounted to

533714 kt CQ eq. in 20B. CH |

emissions amounted t82.75kt CQ eq., | %% |

N,Oto 27.4 kt CQ eq. Trends of the sub | o0 | TN .

categories in LULUCF sector a

presented in Fig.-3. Fig.2-8 Trends in LULUCF by separate source and sink categories
¢ 2016 (Tg Cexaq.)

0.40
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Waste (IPCC Categoby 400

GHG emissions from categoryWmaste | >0
substantially increaseduring the whole
period. In 208 emissions amounted for
5561.26 kt CQeq., which is77.9%b | 250 -
above the base year level. The increa
of emissions is mainly due to highe
emissions ofCH from 5.ASolid Waste | , ., .
Disposal and due higher emissions in 5
Incineration and open burning of waste 1.0 |
The share of category Waste in total
emissions was 4.2%in 2016.

3.00 -

2.00 -

0.50 -

, I — l
The main source is solid 53blid Waste 5.C 5.0
Disposal, which accounted f66.01% of
sectoral emissions in 261 followed by Fig.2-9 Trends inWasteby categoies 19962016(TgCQ eq.)
5D Wastewater Treatment anc
Discharge 19.11%) and5.B Biological treatment of solid was(&2.79%) Trends of the separateub
categories in Waste sector can be observed on Fig. 2

93.22% of all emissions from Waste category @id emissions,CQ contributes by 204% andN,O by
4.7%5%.

2.2.2 Description and interpretation of emission trends of indirect greenhouse gases and
SO

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

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

Of the qualifying KP LULUCF activities, emission removals from Forest Management donniadite fo
years in the reported period from 2013 to 21There removals are enhanced by estimates for
Afforestation/Reforestation activities and by the contribution from changes in carbon pools associated
with Harvested Wood Products (HWP). On the contragfpi@station represents emissions for all years
(Tab. 24).

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

Article 3.3 activities Article 3.4 activities HWP
Afforestration and Deforestation Forest Management Other Art. 3.4 HWP contribution
Reforestration activities
2013 -498.47 234.1843 -5890.85 NA -126.91
2014 -553.76 231.1817 -5787.90 NA -96.16
2015 -593.74 179.8656 -5918.15 NA -460.00
2016 -635.53 218.9199 -4435.69 -430.67
Total* -2281.50 864.15 -22032.58 NA -1113.75

*) Cumulative net emissions and removals for all years of the commitment period reported in the current submission
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3 Energy (CRF Sector 1)

3.1 Overview of sector

The energy sector in the Czech Republic is driven by the combustion of fossil fuels in stationary and
mobile sources; however fugitive emissions are also important source of emissions. The two main
categories are 1.A Fuel Combustion and 1.B Fugitive Bnedsom 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 statioaand mobile sources. Greenhouse gas emissions from stationary
sources are calculated from the activity data and the emission factors.

Processing of the activity data is based on the total energy balance of the Czech Republic. The energy
balance is prepad by CzSO, and is divided into issues for Solid Fuels, Liquid Fuels, Natural Gas,
renewable energy sources and production of heat and electrical energy. Information on the energy
balance forms the basis for preparing a database of activity data in therdRek and Sectoral
Approaches. The Reference Approach is based on data from the source part of the energy balance; the
Sectoral Approach involves processing of data on fuel consumption in a structure corresponding to the
requirements of the IPCC categattion.

In 2017CzSO carried on extensive updates of activity data which are resulting in increasaedtarh
recalculations appeareih this submissiorEspecially in April 2017, CzSO continued to perform extensive
updates of the net caloric values of sor@elid Fuels, resulting in recalculations in most categories. This
submission is the first one to include these updates.

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

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

Fugitive emissions in sector 1.B are determined by calculation from activity data and esp@tific or
default emission factors. The activity data are obtained first of all from the official CzSO energy balance.
The sector statistics and annual targetedrveys are used in special cases, when data missing or are
insufficient.

3.1.1 Key categories in sector 1 Energy

Combustion processes included in category 1.A make a decisive contribution to total emissions of
greenhouse gases. &Q, CH and N,O emissionsare derived from the combustion of fossil respectively
biofuels and other fuels in stationary and mobile sources.
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On the whole 16 key sources have been identified in sector 1, the most important of which are the first
4 given Tab 3&L.. Thisgroup of source contributes 77.5% tdotal greenhouse gas emissions (without
LULUCF).

It is apparent from the table that the first four categories are of fundamental importance for the level of
greenhouse gas emissions in the Czech Republic and, of thesmntmistion of Solid Fuels constitutes

a decisive source. This consists primarily in the combustion of Solid Fuels for the production of electricity
and supply of heat. Another important category consists in the combustion of Liquid Fuels in the
transport ctor and the combustion of Natural Gas has approximately the same importance. This
corresponds mostly to the direct production of heat for buildings in the private and public sector and for
households. Consequently, increased attention is paid to it.

Theresults of the inventory, including the activity data, are submitted in the standard CRF format. For
RANBOG 3INBSYyK2dzaS 3IraSas GKS O2yadzyLliazy 27F ¥FdzS
However, for stationary sources, the fuel consumptionivergin the CRF format in aggregated structure,

i.e. as Solid, Liquid and Gaseous Fuels according to IPCC definition. All the CRF Tables in sector 1.A were
appropriately completed for the entire required time interval of 1990 to 201

In 1.BFugitive Emsions from Fuels category, especially 1.BCoal Mining and Handling was evaluated
as a key categoryTab. 3-1). Category 1.B.D also was identified as a key categ by the latest
assessmentMoreover, identifiers placethis category just over the borderline between key and ey
categories.

Tab. 3-1 Overview of key categories in 1 Energy (8)1

1.A.1 Energy industriesSolid Fuels CQ LA,TA LA TA yes yes yes yes 40.50 38.84
1.A.3.b Transport Road transportation (e} LA, TA LATA yes yes yes yes 14.15 13.57
1.A.4 Othersectors- Gaseous Fuels CcQ LA TA LA, TA yes yes yes yes 5.99 5.74
1.A.2 Manufacturing industries and CcQ LATA LA, TA yes yes yes yes 4.22 4.05
construction- Gaseous Fuels

1.A.4 Other sectors Solid Fuels (ofe} LA,TA LA, TA yes yes yes yes 3.06 2.94
1.B.1.a Coal Mining and Handling CH, LA TA LA, TA vyes yes yes yes 2.61 2.50
1.A.2 Manufacturing industries and (ofe} LA,TA LA TA yes yes yes yes 2.62 251

construction- Solid Fuels
1.A.1 Energy industriesGaseous Fuels CQ LA,TA LA, TA yes yes yes yes 2.37 2.27

1.A.4 Other sectorsLiquid Fuels CQ LA LA, TA yes yes yes yes 0.98 0.94
1.B.2.b Natural Gas CH LA, TA LA yes yes yes 0.46 0.44
1.A.4 Other sectors Solid Fuels CH TA TA yes yes yes yes 0.24 0.23
1.A.4 Other sectors Biomass CH LA yes yes 0.46 0.44
1.A.2 Manufacturing industries and (ofe} LA yes yes 0.36 0.35
construction- Other Fossil Fuels

1.A.1 Energy industriesLiquid Fuels CQ LA, TA yes yes 0.31 0.30
1.A.3.b Transport Road transportation N,O LA yes yes 0.29 0.28
1.A.2 Manufacturing industries and CcQ TA yes yes 0.25 0.24

construction- Liquid Fuels
KC: key category

Y including LULUCF

% excluding LULUCF

3.1.2 Emissions Trends

CQ emissions from the 1.A sector decreased3®7% from 14Mt CQ in 1990 to94 Mt CQ in 2016
FurthermoreCQ emissions frmm the 1.B sector decreased by 6%&rom 458 kt in 1990 td61 kt in
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2016 as well aLCH emissions from 1.B sectors decsed by 66.% from456 kt in 1990 to155 kt in
2016 Fig.3-1 indicates overall trend i€Q and 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 total CQ (Sectoral Approach) in 1.A and trend 6Q and CH, from 1.B sector in period 199Q 2016

Tab. 3-2 Emissions of greenhouse gases and their trenohf 1990¢ 2016from IPCC Category 1 Energy

1990 147 264 529.71 2.80
1991 135 272 476.66 2.58
1992 130 476 447.69 2.59
1993 125 325 438.76 2.53
1994 117 845 415.45 2.53
1995 118 903 405.53 2.59
1996 120 916 401.19 2.75
1997 116 550 3913 2.75
1998 110 606 368.62 2.76
1999 104 367 335.21 2.84
2000 113 621 306.14 2.35
2001 114 213 291.66 2.39
2002 111 359 272.66 2.43
2003 113 871 269.96 2.56
2004 113 866 259.53 2.64
2005 112 649 275.88 2.72
2006 112 858 285.28 2.78
2007 114 116 267.92 2.89
2008 109 200 266.44 2.86
2009 104 021 253.65 2.80
2010 105 389 258.15 2.77
2011 102 929 257.17 2.77
2012 99 113 249.48 2.72
2013 94 688 214.55 2.67
2014 91 784 210.88 2.70
2015 92 957 206.85 2.79
2016 94576 194.09 2.86
I;%r(])(jzole ik R 2%

3.1.2.1 Emission trends by subcategories

The individual subsectors have different contributions to trends in emissieigs3-2 illustrates the
trends in emissions on the example 6Q emissions and the share @Q emissionsin different
subsectors in 2016
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The greatest increase in emissions was recorded in subsector 1.A.3 Transport between 1990 and 2007,
when emissions increased by 160%. In absolute values, this corresponded to an increase fO@inA Tg
1990 to 18.3 Tg in 2007. A slight decrease has hpparent since 2008, while between
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Fig. 3-2 Share and developmenbf CQ emissions from 19906 2016 in individual subsectors; share ofCQ emissions in
individual subsectors in 208 [kt]

2014 and 2016s apparent slight increase by 1'By. Emissions from subsector 1.A.1 Energy Industries are
almost constant with slight fluctuations over the entire period; the greatest reduction occurred in
subsectors JA.2 and 1.A4 from 50.9 and 32Ty CQ in 1990 t09.3 and 12.5 Tg CQ in 2014
respectively.

The fugitive emissions from Solid fuels also indicate substantial decrease in the whoketie® i.e.
65.7% forCQ emission and 68% for CH, emissions. Fugitiv€H emissions from Oil and Natural Gas
also indiate decrease for 43% in the time series. FugitiveQ 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 sectorFugitive Emissions from Solid Fuelad from from the sector Fugitive Emissions
from Oil and Natural Gas

The trends for different subcategories are also presentetiaip. 3-3.
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Tab. 3-3 Total GHG emissions in [RQ eq.] from 1990¢ 2016by sub categories of Energy

1990 161340 149478 56916 51234 7284 34044 NO 11862 10779 1082
1991 147957 137329 55540 43482 6390 31916 NO 10 628 9 698 931
1992 142439 132349 54705 46 354 7973 23 317 NO 10 090 9 227 863
1993 137048 127115 54321 38583 8076 26 134 NO 9933 9 088 845
1994 128983 119540 54969 30860 8 812 24 899 NO 9 444 8 612 832
1995 129812 120507 61850 26 193 9 355 23 109 NO 9 305 8 468 837
1996 131766 122612 66578 24 657 10366 21011 NO 9 155 8 250 905
1997 127 153 118161 62867 24608 10602 20085 NO 8991 8 099 892
1998 120645 112009 60726 22509 10 747 17 854 173 8 636 7 696 940
1999 113595 105714 58 225 18 507 11 986 16 829 167 7 881 6 959 922
2000 121973 114847 62062 23426 11932 17 247 180 7126 6 250 876
2001 122 217 115465 64245 20879 12662 17 517 161 6 752 5925 828
2002 118899 112594 62 800 19999 13244 16311 242 6 305 5431 873
2003 121383 115168 62 449 19 937 15018 17 519 245 6 215 5399 816
2004 121 141 115194 62 568 19569 15773 17 010 273 5947 5186 762
2005 120358 113949 63 166 18856 17 107 14 547 273 6 409 5513 896
2006 120817 114182 62615 18588 17765 14 956 259 6 635 5735 900
2007 121677 115493 66264 16688 18691 13 503 347 6 183 5287 897
2008 116 714 110577 61 533 16240 18564 13863 377 6 136 5312 825
2009 111198 105469 57 462 15988 18019 13 636 364 5729 4 861 868
2010 112667 106876 62123 12111 17008 15 304 329 5792 4894 897
2011 110183 104426 61882 11105 16 823 14 229 387 5 756 4917 839
2012 106 160 100620 58 748 10768 16 552 14 236 316 5540 4 856 684
2013 100848 96277 55162 10050 16430 14 326 309 4571 3937 634
2014 97862 93348 53780 9 525 16 967 12 757 319 4514 3882 632
2015 98958 94571 53678 9701 17744 13066 381 4 388 3774 613
2016 100281 96 250 54 449 9 397 18 450 13 546 408 4031 3421 610
Total Trend -38% -36% -4.0% -82% 153% -60% 136% -66% -68%  -44%
19902016

Mrend 1998016

3.2 Fuel combustion activities (CRF 1.A)

3.2.1 Comparison of the sectoral approach with the reference approach

In addition to the Sectoral approach (SA), used commonly for determination of greenhouse gas
emissions from sector 1.A, the IPCC methodology requires also to perform a Reference Approach (RA),
whose main objective is toontrol the estimation of theCQ emissions in the Sectoral approach. The
calculation does not require a lot of input activity data, since the reference approach requires only the
basic values included in the source section of the national energy bafpriogary sources) and some
additional information. It provides information only on tot@8Q emissions without any further division

into consumer sectors.

From 2015submission onward, it is required to use the Reference Approach in line with IPCC 2006
Guicklines(IPCC 2006Main difference between the new reference approach in contrast with the old

one, used until now IPC& dppT VX A& GKI G Ayai8BRY¥V2AGEKSER 02 KNS 2)
carbon), used for some neenergy fuels, now a new, broadeoncept is used ¢ SEOf dzZRSR Ol NI
which includes not only the stored carbon, but also carbon used and emitt€fas other sectors, not

only in 1.A (most often in sector 2 IPPU). This means that from the total carbon, calculated on the base of
appaNBy i R2YSalGA0 O2yadzyLWiAzy 6! LI NByid O2yadzyLliai?z
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mainly the case of carbon contained in fossil fuels used: (i) as raw materials for further treatment in the
industry (feedstocks), (ii) as reductants and (iiinas-energy products.

hdSNIBASSH

Tab. 3-4 Products used as feedstocks, reductants, and for rarergy product§IPCC 2006)

IPCOFeedstocks

Reductants

Non-energy products

For fuels, which are used in other sectors, than Energy sectoA (i.e. norenergy fuels: for example

Naphtha

LPG (propane butane)
Oils used as feedstocks

Refinery gas

Natural gas
Ethane

Metallurgical coke and petroleum coke

Coal andcoal tar/pitch

Natural gas
Bitumen
Lubricants

Paraffin waxes

White spirit

2F YFGSNRAFIfaz O2ytab.834Ay3

adSEOf dzZRSR

Ol Nb

coke or naphtha), it is necessary to know, whaantity of certain material is used outside 1.A (e.qg. like

feedstock or reductant).

Ly

1

=A =4 =4 =

iKS

Naphtha
Bitumen

Paraffin waxes

/| TSOK ylLFGA2yl f
the following substances:

AYy@Syid2N

2
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Oils, use for production of hydrogen by partial oxidation (further for ammonia)

White spirit

Tab. 3-6 and

1990

2000

2005

2010

Liquid Fuels
Solid Fuels
Gaseous Fuels
Other Fuels
Total

Liquid Fuels
Solid Fuels
Gaseous Fuels
Other Fuels
Total

Liquid Fuels
Solid Fuels
Gaseous Fuels
Other Fuels
Total

Liquid Fuels
Solid Fuels
Gaseous Fuels
Other Fuels

3586
13151
2199

18935
3114
9018
3145

15277
3875
8471
3230

1557.6
3699
7811
3385

718
86.7

1585
87.6
66.3

1539
1114
75.5

186.8
99.6
715

3.8

3000
11792
2054

1684.6
2386
8227
3051

1366.3
2922
7629
3189

13740
277.6
7020
3098

286.8
12284
2199
0.3
17351
2238
8355
3145
13
13751
2762
7716
3230
5.69
13765
2703
709.6
3347
5.9

4.6
-4.0
-6.6

-2.9
6.6
-1.5
-3.0

-0.6
58
-1.1
-1.3

-0.2
2.7
-1.1
-7.5

Part 1:Annual inventory submission

60

-
-

(



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

Total 14895 1749 12894 13205 -2.4
2011 Liquid Fuels 3580 92.6 2734 2654 3.0
Solid Fuels 766.4 70.8 6907 695.6 -0.7
Gaseoud-uels 2857 4.0 2825 2817 0.3
Other Fuels 6.8
Total 14100 167.4 1246.6 12494 -0.2
2012 Liquid Fuels 3532 95.2 2679 2580 3.8
Solid Fuels 7197 710 6586 6488 15
Gaseous Fuels 2876 4.1 2783 2835 -1.8
Other Fuels 5.8
Total 13605 1702 12048 11961 0.7
2013 Liquid Fuels 3409 90.1 2582 2508 3.0
Solid Fuels 7192 73.7 6199 6455 -4.0
Gaseous Fuels 2914 39 2828 2876 -1.6
Other Fuels 4.7
Total 13515 167.7 11610 11885 -2.3
2014 LiquidFuels 3623 1006 2712 2617 3.6
Solid Fuels 664.6 76.6 597.6 5880 16
Gaseous Fuels 2594 4.0 2504 2554 -2.0
Other Fuels 5.8
Total 1286.3 1811 11191 11109 0.7
2015 Liquid Fuels 354.6 819 2788 2727 22
Solid Fuels 684.5 75.4 594.9 609.2 -2.3
Gaseous Fuels 2720 4.0 2632 2680 -1.8
Other Fuels 7.1
Total 13111 1613 11369 11570 -1.7
2016 Liquid Fuels 3309 52.8 2788 2781 0.3
Solid Fuels 6836 78.3 596.6 6053 -1.4
Gaseous Fuels 2945 4.2 2865 2902 -1.3
Other Fuels 7.8
Total 1309 135.3 1161.9 1181.4 -1.7

Tab. 3-7 are reported values, set by the referemapproach for the years 1999000, 2005, 2010, 2011,
2012, 20132014, 2015 an®016 and a comparison between the reference and sectoral approach for
the same years. Ifab. 3-8 is summarized comparison for all time period. In majority of cases relative
differences are less thar®2 Differences geder than 2% are mainly caused by statistical differences and
distribution losses.

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

1990 Liquid Fuels 3586 718 3000 286.8 4.6
Solid Fuels 13151 86.7 11792 12284 -4.0
Gaseous Fuels 2199 2054 2199 -6.6
Other Fuels 0.3
Total 18935 1585 1684.6 17351 -2.9

2000 Liquid Fuels 3114 87.6 2386 2238 6.6
Solid Fuels 9018 66.3 8227 8355 -1.5
Gaseous Fuels 3145 3051 3145 -3.0
Other Fuels 13
Total 15277 1539 1366.3 13751 -0.6

2005 Liquid Fuels 3875 1114 2922 276.2 5.8
Solid Fuels 847.1 75.5 7629 7716 -1.1
Gaseous Fuels 3230 3189 3230 -1.3
Other Fuels 5.69
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Type of fossil Apparent Carbon Reference Sectoral (RISSTAVISTA
fuels Consumption [PJ) excluded[PJ] approach[PJ] approach[PJ] [%]
Total 15576 186.8 13740 13765 -0.2
2010 Liquid Fuels 3699 99.6 2776 2703 2.7
Solid Fuels 7811 715 7020 709.6 -1.1
Gaseous Fuels 3385 3.8 3098 3347 -7.5
Other Fuels 5.9
Total 14895 1749 12894 13205 -2.4
2011 Liquid Fuels 3580 92.6 2734 265.4 3.0
Solid Fuels 766.4 70.8 6907 695.6 -0.7
Gaseous Fuels 2857 4.0 2825 2817 0.3
Other Fuels 6.8
Total 14100 167.4 12466 12494 -0.2
2012 Liquid Fuels 3532 95.2 267.9 2580 3.8
Solid Fuels 7197 710 6586 6488 15
Gaseous Fuels 287.6 41 2783 2835 -1.8
Other Fuels 5.8
Total 13605 1702 12048 11961 0.7
2013 Liquid Fuels 3409 90.1 2582 2508 3.0
Solid Fuels 7192 73.7 6199 6455 -4.0
Gaseous Fuels 2914 3.9 2828 287.6 -1.6
Other Fuels 4.7
Total 13515 167.7 11610 11885 -2.3
2014 Liquid Fuels 3623 1006 2712 2617 3.6
Solid Fuels 664.6 76.6 597.6 5880 16
Gaseous Fuels 2594 4.0 2504 2554 -2.0
Other Fuels 5.8
Total 1286.3 1811 11191 11109 0.7
2015 Liquid Fuels 354.6 81.9 2788 2727 2.2
Solid Fuels 684.5 75.4 594.9 609.2 -2.3
Gaseous Fuels 2720 4.0 2632 2680 -1.8
Other Fuels 7.1
Total 13111 1613 11369 1157.0 -1.7
2016 Liquid Fuels 3309 52.8 2788 2781 0.3
Solid Fuels 6836 783 596.6 605.3 -1.4
Gaseous Fuels 2945 4.2 286.5 290.2 -1.3
Other Fuels 7.8
Total 1309 135.3 1161.9 1181.4 -1.7

Tab. 3-6 Activity data in energy units (TJ), used in reference and sectoral approach for basic groups of fossil fuels

Year Typeof fossil Apparent Carbon Reference Sectoral (RISSTAVISTA
fuels Consumption [PJ) excluded[PJ] approach[PJ] approach[PJ] [%0]
1990 Liquid Fuels 3586 718 3000 286.8 4.6
Solid Fuels 13151 86.7 11792 12284 -4.0
Gaseous Fuels 2199 2054 2199 -6.6
Other Fuels 0.3
Total 18935 1585 16846 17351 -2.9
2000 Liquid Fuels 3114 87.6 2386 2238 6.6
Solid Fuels 9018 66.3 8227 8355 -1.5
Gaseous Fuels 3145 3051 3145 -3.0
Other Fuels 13
Total 1527.7 1539 13663 13751 -0.6
2005 Liquid Fuels 3875 1114 2922 276.2 5.8
Solid Fuels 847.1 755 7629 7716 -1.1
Gaseous Fuels 3230 3189 3230 -1.3
Other Fuels 5.69
Total 1557.6 186.8 13740 13765 -0.2
2010 Liquid Fuels 3699 99.6 2776 2703 2.7
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Typeof fossil Apparent Carbon Reference Sectoral (RISSTAVISTA
fuels Consumption [PJ) excluded[PJ] approach[PJ] approach[PJ] [%]
Solid Fuels 7811 715 7020 709.6 -1.1
Gaseous Fuels 3385 3.8 3098 3347 -7.5
Other Fuels 5.9
Total 14895 1749 12894 13205 -2.4
2011 Liquid Fuels 3580 92.6 2734 265.4 3.0
Solid Fuels 766.4 70.8 6907 695.6 -0.7
Gaseous-uels 2857 4.0 2825 2817 0.3
Other Fuels 6.8
Total 14100 167.4 1246.6 12494 -0.2
2012 Liquid Fuels 3532 95.2 2679 2580 38
Solid Fuels 7197 710 6586 6488 15
Gaseous Fuels 2876 41 2783 2835 -1.8
Other Fuels 5.8
Total 13605 1702 12048 11961 0.7
2013 Liquid Fuels 3409 90.1 2582 2508 3.0
Solid Fuels 7192 73.7 6199 6455 -4.0
Gaseous Fuels 2914 3.9 2828 287.6 -1.6
Other Fuels 4.7
Total 13515 167.7 11610 11885 -2.3
2014 LiquidFuels 3623 1006 2712 2617 3.6
Solid Fuels 664.6 76.6 597.6 5880 16
Gaseous Fuels 2594 4.0 2504 2554 -2.0
Other Fuels 5.8
Total 1286.3 1811 11191 11109 0.7
2015 Liquid Fuels 354.6 819 2788 2727 2.2
Solid Fuels 684.5 75.4 594.9 609.2 -2.3
Gaseous Fuels 2720 4.0 2632 2680 -1.8
Other Fuels 7.1
Total 13111 1613 11369 1157.0 -1.7
2016 Liquid Fuels 3309 52.8 2788 2781 0.3
Solid Fuels 6836 783 596.6 605.3 -1.4
Gaseous Fuels 2945 4.2 286.5 2902 -1.3
Other Fuels 7.8
Total 1309 135.3 1161.9 1181.4 -1.7

Tab. 3-7 Results forCQ emissions (kt) according to reference approach and comparison with sectoral approach

Year Type of fossil Apparent Carbon RA SA (RA
fuels Consumption  excluded [kt CQ] [kt CQ] STAVISTAY
[kt CQ] [kt CQ] [%0]
1990 Liquid Fuels 26 351 5392 20 959 22 220 -5.7
Solid Fuels 127 096 9280 117 816 113 360 39
Gaseous Fuels 11 990 0 11 990 11 201 7.0
Other Fuels 24
Total 165 437 14 672 150 765 146 805 2.7
2000 Liquid Fuels 22 667 6 481 16 186 17 296 -6.4
Solid Fuels 87 187 7 093 80 094 79 108 1.2
Gaseous Fuels 17 297 0 17 297 16 777 31
Other Fuels 117
Total 127 151 13574 113577 113 298 0.2
2005  Liquid Fuels 28 326 8 282 20 044 21120 -5.1
Solid Fuels 81 664 7 750 73914 73179 1.0
Gaseous Fuels 17 765 0 17 765 17 535 13
Other Fuels 501
Total 127 755 16 032 111 723 112 335 -0.5
2010 Liquid Fuels 27 082 7 394 19 688 20039 -1.8
Solid Fuels 74 951 7 296 67 655 67 445 0.3
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Gaseous Fuels 18 717 210 18 507 17 126 8.1
Other Fuels 512
Total 127 755 16 032 111 723 112 335 -0.5
2011 Liquid Fuels 26 200 6 883 19 317 19 738 2.1
Solid Fuels 73 875 7 238 66 637 66 729 -0.1
Gaseous Fuels 15 785 220 15 565 15 610 -0.3
Other Fuels 589
Total 115 860 14 341 101 519 102 666 -1.1
2012  Liquid Fuels 25 876 7072 18 804 19 328 2.7
Solid Fuels 69 355 7 215 62 140 63 617 -2.3
Gaseous Fuels 15 876 225 15651 15 363 1.9
Other Fuels 539
Total 111 107 14 512 96 595 98 847 -2.3
2013  Liquid Fuels 24 949 6 691 18 258 18 646 2.1
Solid Fuels 69 101 7 487 61614 59 788 31
Gaseous Fuels 16 117 215 15902 15 640 17
Other Fuels 413
Total 110 167 14 393 95 774 94 486 14
2014  Liquid Fuels 26 531 7 460 19 071 19571 -2.6
Solid Fuels 63 861 7 632 56 229 57 640 2.4
Gaseous Fuels 14 358 220 14 138 13 860 2.0
Other Fuels 510
Total 104 751 15 312 89 439 91 581 -2.3
2015  Liquid Fuels 26 053 6134 19919 20 135 -1.1
Solid Fuels 65 707 7 471 58 236 57 442 14
Gaseous Fuels 15 060 223 14 837 14 572 18
Other Fuels 615
Total 106 820 13 828 92 992 92 763 0.2
2016  Liquid Fuels 24 265 3980 20 285 20 177 0.5
Solid Fuels 65 685 7 826 57 859 57 664 0.3
Gaseous Fuels 16 313 233 16 080 15871 1.3
Other Fuels 703
Total 106 263 12 039 94 223 94 414 -0.2

Tab. 3-8 Apparent consumptionin energy units (PJ) used in reference and sectoral approach for all fossil fuels and
corresponding results fo€Q emissions (kt)

1990 18434 1585 17353 16849 30 161556 10766 150 790 146 805 2.7
1991 16642 1140 15886 15502 25 148743 10766 137978 134 873 2.3
1992 16354 1202 15199 15152 03 140875 11327 129548 130079 -0.4
1993 15668 1083 14709 14585 09 135237 10250 124986 124 946 0.0
1994 15116 1306 1 3805 13810 00 128479 12125 116 354 117 477 -1.0
1995 15738 1680 1 3663 14058 28 129072 14797 114275 118541 -3.6
1996 16208 1740 14025 14468 -31 131038 15311 115727 120 566 -4.0
1997 15707 1712 14192 13995 14 132874 15251 117623 116 206 12
1998 15107 167.2 13722 13435 21 127423 14935 112 488 110 266 2.0
1999 14284 1491 12735 12793 -05 115772 12876 102896 104 053 -1.1
2000 15214 1539 13751 13676 06 127268 13574 113694 113 298 0.3
2001 15384 1512 14025 13872 11 128336 13262 115074 113882 1.0
2002 15147 1589 13779 1 3558 16 126769 14023 112746 111 025 15
2003 15554 1675 13893 13879 01 128578 14871 113707 113549 0.1
2004 15888 1957 1 3304 13932 -45 125000 17 064 107936 113551 -4.9
2005 15665 186.8 13765 13797 -0.2 128256 16 032 112224 112 335 -0.1
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2006 15764 196.8 13944 13795 1.1 130843 17090 113754 112 522 11
2007 15751 1874 1 4039 13877 12 131913 16424 115489 113 813 15
2008 15285 1924 13399 1 3362 03 125702 16524 109178 108 902 0.3
2009 14280 1589 12503 12691 -15 115276 13513 101762 103 762 -1.9
2010 14702 1749 13205 12953 19 121262 14899 106 362 105 123 12
2011 1 42Q7 1674 12494 12534 -0.3 116450 14 342 102 108 102 666 -0.5
2012 13808 1702 11961 12106 -1.2 111646 14512 97 134 98 847 -1.7
2013 13333 167.7 11885 11657 20 110581 14393 96 188 94 486 18
2014 13060 1811 11109 11249 -1.2 105326 15378 89 949 91 581 -1.8
2015 13052 1613 11570 11440 1.1 107501 13894 93 607 92 763 0.9
2016 13050 1353 11814 11697 1.0 106965 12039 94 926 94 414 0.5

3.2.2 International bunker fuels

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

Basic activity data are available in tBgSO energy balance (CzSO, ROBb. 3-9 gives the amount of
stored Kerosene Jet Fuel.

Tab. 3-9 Kerosene Jet Fuel in international bunkers

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

[Tdlyear] 13062 13573 14070 14763 15644 14287 13387 13272 12367 11929 12328 mH n n 13368

3.2.3 Feedstocks and non-energy use of fuels

New and since this year valid methodolo@PCC 200&)learly sets the borders between the sectors
Energy and Industrial Processes and Product Use (IPPU). Compared to the previous methodology version
(IPCC, 1997), essions from norenergy use of fuels is reported mainly in sectagr lPPU. To prevent

double counting or omission of resources it is necessary to carefully carry out a completeness check of
CQ emissions in the sectors 1.A (Energgombustion) and Z; IPRJ, for those kinds of fuels that are

used for both energy and neenergy purposes.

Nonenergy fuels are divided into three categories:

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

2) Reductants Carbon is used as a reductant intaikirgy and inorganic technologies. Unlike the
previous case, here when using fossil fuel as reductant only a very small amount of carbon
remains long fixed in the products and the larger part of the carbon is being oxidized during the
reduction processTypical example of reductant is metallurgical coke.
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3) Nonenergy products Nonenergy products are materials, derived from fuels in refineries or
coke plants, which unlike the previous two cases, are used directly for its conventional physical
properties, pecifically it is about lubricants (lubricating oils and petrolatum), diluents and
solvents, bitumen (for covering roads and roofs) and paraffin. In category IPPU emissgins of
and other GHG occur only to a limited extent (e.g. during the oxidatiorulmichnts and
paraffin). Substantial emissions occur during their recovery and during disposal by incineration
(in the sector and in Waste).

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

The energy balance of the Czech Republic in accordance with the Regulation No 1099/2008 of the
European Parliament and of the @wil on energy statistics distinguishes various types of fuels in their
use for energy and neanergy purposes. Below are listed the different kinds of fuels with a high
proportion of nonenergy use in the Czech Republic.

Some types of liquid fuels are signed mainly for no®nergy use. This is primarily naphtha, for which

CzSO indicates, since 2001, that virtually the entire amount is consumed f@mneogy purposes by the
chemical industry, mainly as petrochemicals (2.B). Less significant is theneixgy use of LPG. Since
Naphtha is major feedstock, the emission from sector 2.B.8 Petrochemical and Carbon Black Production
is reported in the CRF Table 1.A(d) as arising from this feedstock. LPG and Gas/Diesel oil is reported as IE,
since these are used variety of chemical production and the specific amount is not known.

Another important type of liquid fuels consumed for renergy purposes of fuels is a group marked as
Other Oils. Their most significant share is Other Petroleum Products, whichafupdisation in the
production of hydrogen by partial oxidation with steam for subsequent production of ammonia and
further part of it is also used as a Solvent Use. Ir6261e consumption of Other Petroleum Products for
non-energy purposes (particularip subsectors 2.B, 2.D) wak3.4 PJCQ produced during ammonia
production (2.B.1) is reported in Table 1.A(d) under Other Oil. The rest of the Other Oil used in non
energy use is processed for the Solvents. Following the IPCC 2006 Gls., from Sel\{&riD.3sthere is

no CQ produced.

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

The liquid fuels, ugk specially for nofenergy purposes, include alsaien, whose consumption in
2016 was 18.1J and lubcants with consumption in 2016f 7.8 PJ. While in the case of using bitumen
there are no emissions @Q (Stored carbon), in the case of lubricants use, annually a part is oxidized to
CQ (Reported in 2.D.1) ConsequentyQ) reported in Tablel.A(d) under Lubricants is th& which is
arising in 2.D.1.

Solid fuels for nofenergy purposes are mainly usedraductants. These include coke (EdRven Coke),
from which in 2016were used 53.0PJ in the production of iron and steel (2.C.1). Conseque@ty,
reported in Tablel.A(d) under Coke Oven Coke i€@Beavhich is arising in 2.C.1 from Metallurgical coke
use. In he Other bituminous coal in 2016 were used 2.0 as no®nergy use. Other bituminous coal
was used as reductant in 2.C.1 as well.

Natural gas (NG) is in many countries also used as a feedstock. In the Czech Republic it was not until
recently, andsince 2008 the CzSO indicates that approximately 1% of annual consumption of natural gas
in the Czech Republic is used for rawergy purposes in the chemical industry. This-eaergy use is
reported under 2.B.10.
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Fuels for norenergy use are noaccounted 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 'CQ reference approach and comparison with sectoral approach").

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

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

LPG 45 945 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 00 97.50
Other Petroleum Products 39220 73.30
Refinery Gas 46 023 55.08"
Coke Oven Coke 28776) 107.0

k)
2)

countryspecific value
used in blast furnaces

3.2.4 Methodological issues

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

The data for thewhole time series was constructed on the basis of data from the CzSO Questionnaire
(CzS02017), where the data on fuel consumption are provided in various ways. Data are available for
Solid and Liquid Fuels in mass units (kt p.a.), where the net cakltiesvof these fuels are also
tabulated. The consumption of gaseous fuels derived from fossil fuels is given in TJ p.a. Natural Gas is
given in thousand rhand the consumption in TJ is also tabulated; however, in this case it is calculated
using the grosgaloric value. The Energy balance in mass units (kt p.a.) for last reported?20&éy is

given in Annex 4, Tables A4 A4-7.

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

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

3.2.4.1 Collection of activity data

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

4, Tables A4 ¢ 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 (texts, tables) are stored in separate files
with designation of the web site where they were obtained and the date of acquisition.

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

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

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

3.2.4.2 Conversion of activity data to the CRF format

The activity data are converted from the energy balance to the CRF structure in the EXCEL format. Each
2Ny Ay3 FALS KI Hirstlsheet dJaing in®rcohdlecie8 systdmaof edickl Siles was created
computational model for emission estimates from the stationary sources in Energy sector.

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

=A =4 =4 4 4 4 4

explanations and comments.

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

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

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

9 computation of emission estimase

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

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

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

Coke Oven Gas, Gas Works Gas and biofuels are given directly in terajoules in the CzSO Questionnaires
(CzS02017), however the data were calculated using the gross calorific values, so it is nedessary
recalculate these values to net calorific values.

Natural Gas is provided in the statistic reporting in the CzSO Questionnaire 202%0n thousand m
and in TJ; however, the data in TJ is determined using the gross caloric value. Volume rep@#s{h
inthousandmMA & NBt I SR (2 GKS aoaliNIRS O2yRAGAZ2YyAa4GZE APPSO

CzSO uses for the conversion between gross and net calorific value coefficient NCV/GCV = 0.9. In 2014
was carried out research in order to develop medology for determination of precise values of this
coefficient. Details concerning the research and methodology of determination of the coefficient
NCV/GCV is provided in Annex 5.

It was found (see Annex 5), that the ratio NCV/GCYV for natural gas campereciously described by
linear dependence

00w T8t T p JOP w o) T

08 6 p P T @ 0 ¢ X
where NCV and GCV are expressed in MJny G KS NBFSNByOS §SYLISNI G dzN
conditions). However, improved values of the ratio NCV/GCV is not far rePCC default value 0.9.
For example, to the NCV = 34.424 M3fjiven in the Tab.-30 it corresponds the ratio NVC/GCV=0.9019
calculated from the equation above. This equation was used for calculation of NCV from GCV for all time
period.

For calculatio of CQ emissions are used emission factors, which are either provided in the IPCC 2006
Guidelines(IPCC 2006)or which were determined as countgpecific emission factors. Sin€g&Q
emission factors depend on quality of specific of fuel, the valuesntgsion factors are listed in the
specific chapters bellow. Default emission factors from the IPCC methodology have been for key
categories gradually substituted by country specific emission factors. Moreover, in ca@sg erhission
factors from lignite(brown coal) and bituminous coal, the previous courgpgcific emission factors
were in this submission refined by using-tapdate national data. Description of used counsiyecific
emission factors including ways of their evaluations is provided iXABn

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

GeneralCQ emission factors and NCV are provided ab. 3-11.

Tab. 3-11 Net calorific values (NCVE,Q emission factors and oxidation factors used in the Czech GHG invert@g16

Crude Qil 42.400 73.30 1 73.30
Gas/Diesel Qil 42.600 74.10 1 74.10
Residual Fuel Oil 39.500 77.40 1 77.40
LPG” 45.945 65.86 1 65.86
Naphtha 43.600 73.30 1 73.30
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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 39220 73.30 1 73.30
Coking Coal 29452 93.% 1 93.%
Other Bituminous Coal 23.530 94.80 0.9707 9203
Lignite (Brown Coalf 13.366 99.53 0.9846 98.00
Brown Coal Briquettes 20.005 97.50 0.9846" 96.00
Coke Oven Coke 28116 107.00 1 107.00
Coke Oven Gas (TJ/mill.%n 16.064% 44.40 1 44.40
Natural Gas (TJ/G) 48657 55.40 1 55.40
Natural Gas (TJ/mill. h? 34679 55.40 1 55.40

a) Emission factor without oxidation factor

b) Resulting emission factor with oxidation factor

OTImil.iEs Gr mp ¢/ LI T mawmdo 1t}
d) Country specific values@g EFs and oxidation factors

3.2.5 Uncertainties and time -series consistency

Theemission inventory is based on 2 types of data accompanied by different levels of uncertainty:
9 Activity data (consumption of individual kinds of fuels)
9 Emission factors

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

Activity data

Information on fuel consumption is taken froCzSO (CzSO, 2p17
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 théndividual enterprises (economic units with
more than 20 employees); consumption by the population is calculated on the basis of models and
reports by suppliers of network energy (gas, electricity), production of the individual kinds of fuels
(especially matomotive fuels) and customs reports (imports, exports); the remainder is calculated so that
the fuel consumption is balanced. Each step is accompanied by a different level of uncertainty. Overall
the uncertainty in Natural Gas activity data should be IpWan uncertainty of Solid Fuels activity data
since the Natural Gas is measured more accurately in comparison to for instance coal.

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

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

to energy units must be performed using the fuel calorific value. The determination of these values is
accompanied by uncertainties following from the method eaygld (mostly laboratory expertise) (2nd
level of uncertainty). The average fuel calorific value valid for all of the Czech Republic must be
determined for each kind of fuel. Because the calorific value differs substantially in dependence on the
mine locaton, it is necessary to determine the average calorific value on the basis of a weighted average
¢ 3rd level of uncertainty.
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2) on the part of the sector compiler in interpretation of CzSO data

The sector compiler introduced uncertainty into the processing tlam be based on an elementary error

in interpreting the data. However, because routine 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. 0.80).

Emission factors

For calcualtions were applied

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 feb. 3-12. The uncertainty values for the default emission
factors are based on the 2006 Guidelif#3CC 2006)

2) Country specific emission factors

The countryspecific emission factors were determtheon the 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

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

CcQ 1.A Stationary combustioQ 3 2.5 E. Krtkovay. Neuzil, AD and EF unc. in lir
Gaseous Fuels with 2006 Guidelines

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

CQ 1.A Stationary combustioQ 10 15 E. Krtkova, V. Neuzil, Abd EF unc. in line
Other Fuelg 1.A.2 with 2006 Guidelines

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

CQ 1.A.5.b Mobile sources in 7 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture 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 sources 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 |
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 and EF unc. in |
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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. NeuzAD and EF unc. in line
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 timessérom 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 thistfand is requested to provide an explanation.

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

former Czech equivalent was OKE&Branch Classification of Economic Activities). Th&I®ZE code is
assigned to economic entities on the basis of their Id.No. (Identification Numbers). This can result in
substantial interannual changes in the individual subcategories.

Example:

The decisive GXACE 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 gifmauis split off to
independent entity B, whose main activity is production and supply of heat. In the final analysis, the
reported fuel consumption is shifted from 1.A.2.cto 1.A.1.a.

Ly GKS /1 SOK wSLlzot A0 (KS w™ddere@periddyvRen a ®@eity’ y A y 3
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 subcategorie Justification for the exact causes of each such change lies outside the current
capabilities of the sector compiler.

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

Other FuelsCRF 1.A.1.a)Uncertainties and timeseries consistency

The time series comes from two data souragfime-series was reproduced by MIhd 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 factors.
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3.2.6 QA/QC and verification

Thegeneral QA/QC plan was formulated since the last submission and is presented in the Chapter 1.2.3.
The QA/QC procedures applied in the company KONEKO Ltd. are based on the QA/QC plan for GHG
inventory in the Czech Republic and are harmonized with the QAYQ@m of the CDV. As the basic

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

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

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

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

The QC procedures are related to the processing, manipulation, documentation, storing and transmission
of information. The first step of the control is carried out by the expert responsible for the Sectoral
Approach (Vladimir Neuzil), followed up by the control carried out by the QA/QC exaariliar with

the topic(Pavel Fott, former NIS coordinatémdrea Paw, new external employees of KONBK& this

control level individual steps are controlled acding official QA/QC methodologiPCC 2006)

Data transmission to the CRF Reporter is accomplished by the data administrator. After data

transmission to the CRF Reporter the control of correct data transmission based on the summary values
of activity daf and emission data is carried out. If there are any discrepancies, the erroneous data are

detected and corrected.

Verification procedures are included upon the suggestion of the QA/QC sectoral guarantor after the
consultation with the NIS coordinator. Thare aimed mainly at the comparison with independent data
sources that are not based on data processing from the CzSO energy balance. The relevant independent
sources in the Czech Republic are represented by data published and verified within the BonEmiss
Trading Scheme (ETS), from the national system REZZO, used for the registration of ambient air
pollutants, and based mainly on data collection from individual plants. In addition to emission data the
REZZO database includes also activity data, indepgrad CzSO data. The way how to optimally use the
above data sources has to be determined on the basis of systematic research and will be covered in the
national inventory improvement plan.

External employees of KONEKRavel FottAndrea Pafi )&familiarwith the assessed topic participate in

the QC procedures. The cooperation is based on ad hoc contracts ensured by the QA/QC sectoral
guarantor. As already mentioned above, also experts from CzSO, closely cooperating with CHMI and
KONEKO, take part in thertrol 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 yeaiBhe previous submission was controlled in detail by acoimtry
review.
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Other QC procedures were performeding data indicators which should have the same coassthe
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 soategories:
91 Electricity Generation (CRF 1.A.1.a.i)
1 Combined Heat and Power Generation (1.A.1.a.ii)
I Heat Plants (1.A.1.a.iii)

Even though this division is used in the new methodol@B¥CC 2006kince so far no reliable data is
available for this detailedlassification, in this submission, the reported data is summarized in category
CRF 1.A.l.a.i.

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

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

1.A.l.a., 2016

Structure of Fuels Activity CQa CH N,O

data EF OxF  Emissios EF Emissiors EF Emissiors

[TJ] [t [l [kt] kg CH/TI]  [ki] kgN:OTJ]  [k]

CQ/TJ]

Rafinery Gas 55228 55.08 1 3042 1 0.00000 0.1 0.00000
LPG 32162 65.86 1 21.18 1 0.00000 0.1 0.00000
Heating and Other Gasoil 85.2 74.1 1 6.30 3 0.00026 0.6 0.00005
Fuel Oil- Low Sulphur 711 774 1 55 3 0.00213 0.6 0.00043
Other Bituminous Coal 7746950 95.3*) 0,9707*) 716320 1 0.07747 15 0.11620
Brown Coak+ Lignite 37183640 100.8*) 0,9846*) 36909.70 1 037184 15 055775
Coal Tars 35.1 80.7 1 2.8 1 0.00004 1.5 0.00005
Coke Oven Gas 381310 44.4 1 1693 1 0.00381 0.1 0.00038
Natural Gas 4998930  55.40%) 1 276940 1 0.04999 0.1 0.00500
Waste- fossil fraction 272200 917 1 2496 30 0.08166 4 0.01089
Waste- biomass fraction 408300 100 1 4083 30 0.12249 4 0.01633
Wood/Wood Waste 1871800 112 1 209640 30 056154 4 0.07487
Gaseous Biomass 109200 54.6 1 59.6 1 0.00109 0.1 0.00011
Totalyear 2016 53142849 47393.47 1.27 0.78
Total year 2015 519109.06 46669.59 1.22 0.77
Index 2016/2015 1.02 1.02 1.03 1.01
Total year 1990 569994.51 54645.46 0.62 0.81
Index 2016/1990 0.93 0.87 2.02 0.96

“ Country specific data

The origin of the data, the emission factors used and the method of calculating the level of emissions for
the individual gases are presented in detail in the following outline.
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2016
Structure of Fuels Source of Emission factors Method used
Activity data CQ 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 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
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 ofCQ emissiondrom sector 1.A.1 equalled 57.4% in 20@@&he whole Energy sector (1.A)
¢ combustion of fuels.

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

This categor encompasses all facilities that produce electric energy and heat supplies, where this
production is their main activity and they supply their products to the public mains. Examples include the

L2 oSN LX Fyda 2F GKS 29% L y$©anhd eainglalansgEnerdy Uditetiline. Ly O
and a number of others in the individual regions and larger cities in the Czech Republic.

In 2016 the fraction of CQ emissions insubsector 1.A.1.a equalled 8%bof total CQ emissions in
sector 1.A.1.

From thetotal installed capacity of electity generation 20.10 GWe in 2016138 GWe are accounted
for thermal power plants:

Nuclear 4 290 MWe
Hydro 2071 MWe
Solar photovoltaic 2 068 MWe
Wind 282 MWe
Combustible fuels 11 382 MWe
Total capacity 20 096 MWe

In the final errgy balance of CzSO (CzSO, Pahé 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
9 Main Activity Producer CHP Plants
1 Main Activity Producer Heat Plants

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

35.30Steam and air conditioning supply (production, collection and distribution of steahhanwater
for heating, power and other purposes)

The volume of production of electricity and heat and the structure of the sources are shown in the
following overview.
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Electricity production (GWh) 83 309
Main activity producer electricity plants 39 769
Main activity producer CHP plants 34 095
Autoproducer electricity plants 636
Autoproducer CHP plants 8 809
Heat production (TJ) 128 439
Main activity producer CHP plants 89 316
Main activity producer heat plants 18 276
Autoproducer CHP plants 11 443
Autoproducer heat plants 9404

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

€O, emissions [Mt]

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

involved, since these installations
Sl fqﬁ.‘., qu.’ p‘ﬁ i W@m,ﬁn & W‘f,m& Sl account for the majority of the
g SO pertinent emissions. As is clear from the
el plomass figure, Solid Fuels are the main driving
force for emissions in this source
Fig.3-4 Development of C@emissions in 1.A.1.a category category. Brown Coal and Lignite are
the most important, with average
consumption of 443J, corresponding to &26 kt CQ/year on an aerage for the whole 1999 2016
period. The second largest consumption corresponds to Other Bituminous Coal, with an average
consumptionof 78 PJ, corresponding to 7 282 CQ/year on an average for the whole 19902016

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

30

20

Since 2007, the countrgpecific emission factor for Brown Qaalignite has been equal to 26198/TJ; a
country-spedfic emission factor equal to 25.28C/TJ for Othr Bituminous Coal and Coking Coal has
been used to calculat€Q emissions. In 2015 was conducted research in order to update these emission
factors. The detailed description of the research is provided in Annex 3. As mentioned above, this means
that approximately 95% of the emissions from fuels in this category were determined using country
specific emission factors, i.e. at the level of Tier 2.

Since submissiom 2014country specific oxidation factors for Other Bituminous Coal, Brown Coal and
Ligniteand Brown Coal Briquettes were applied. The detailed description of the research is given in
Annex 3.

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

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

The item Other Fuels aig.3-4 represents waste consumptiofor waste incineration
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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 subsector, will be addressedisTdssentially 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

5606 This category consists of emissions

caused by incineration of municipal solid
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chapter was part of 5.C Waste
Incinemtion but, based on the suggestion
of ICR (ircountry review), this chapter
was shifted under the energy sector. This
chapter is still prepared by CUEC (Charles
University Environment Center}, the
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waste for energy purposes. Originally this

Fig. 3-5 Trend of GHG emissions from waste incineration for ene ~ This categry consists of emissions of
CQ from incinerated fossil carbon in
MSW and emissions of methane aNgD from incineration of MSW.

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

Tab. 3-13 Capacity of municipal waste incineration plants in the Czech Republic6201

TERMIZO (Liberec) 96
t N} O&41S 4&f d 310
SAKO a.s. (Brno) 224

There are also 76 other facilities incinerating ofireonerating industrial 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.

350

%00 3.2.7.4 Category-specific QA/QC
and verification (CRF 1.A.1.a.i)

- 250
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Fig. 3-6 shows the correlation of fuel
consumption in categoryl.A.l1.a and

total gross electricity and heat
200 g production. Total energy production
O S . should have a similar trend to total fuels
I I R S LG S N consumption in category 1.A.1.a.

Fuels consumption Gross ele. production

£ o T -+ 150

Fuels consumption [P)/year]

Energy production [P)/year]

T e -+ 100

Gross heatproduction

Total gross energy production

Throughout the whole time period it is

possible to see a good correlation
Fig.3-6 The ratio between the total consumptiorof fuels from the hea petween the total fuel consumption and
sources in the categorg.Al.aand overall energy production
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gross energy production. There are minor fluctuationsyseal by variation of the ratio between the
electricity and the amount of heat produced.

Foradditional information pleassee chapter 3.2.6.
3.2.7.4.1 Other Fuels (CRF 1.A.1.a.i): Waste Incineration for energy purposes

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

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

Quite extensive recalculations were carried out in this subnmsdige toextensive uploads of activity
data by CzS@ollowing tables are describing the change caused by these recalculations.

Liquid fuels

Tab. 3-14 Recalculations caused by change in activity data for Liquid fuels in submissiod 201

Submission 2017 TJ 30036 17385 9955 7536 9147
Submission 2018 TJ 42847 3 2497 2056.9 2084.2 19267
Difference TJ 12811 15112 10613 13306 10120

% 42.65 86.93 106.61 17657 11063
Submission 2017 kt 2325 1344 76.6 582 705
Submission 2018  kt 3097 2249 1382 136.2 1297
Difference kt 772 905 61.6 781 59.2

% 33.22 67.31 80.39 134.15 83.95
Submission 2017  kt 0.00901 0.00522 0.00299 0.00226 0.00274
Submission 2018  kt 0.01046 0.00690 0.00396 0.00368 0.00376
Difference kt 0.00145 0.00168 0.00098 0.00142 0.00101

% 16.11 3224 32.68 62.62 36.88
Submission 2017  kt 0.00180 0.00104 0.00060 0.00045 0.00055
Submission 2018  kt 0.00197 0.00124 0.00068 0.00061 0.00065
Difference kt 0.00017 0.00019 0.00008 0.00015 0.00010

% 9.47 1857 14.20 34.14 1844

Solid fuels

Tab. 3-15 Recalculations caused by change in activity data for Solid fuels in submissio® 201

Submission 2017 TJ 4997036 5305913 5299017 5068842 4820591 4550338 4521834
Submission 2018 TJ 4995178 5336116 5262552 4984329 4664865 4536641 4519587
Difference TJ -185.8 30203 -36465 -84513 -155726 -13697 -224.8

% -0.04 0.57 -0.69 -1.67 -3.23 -0.30 -0.05
Submission 2017  kt 48586.0 51487.9 515938 493396 468104 443351 441115
Submission 2018  kt 485710 517501 512855 486138 454621 442302 441022
Difference kt -15.0 2622 -3083 -7258 -13484 -104.9 -9.3

% -0.03 0.51 -0.60 -1.47 -2.88 -0.24 -0.02
Submission 2017  kt 0.49970 0.53059 0.52990 0.50688 0.48206 0.45503 0.45218
Submission 2018  kt 0.49952 0.53361 0.52626 0.49843 0.46649 0.45366 0.45196
Difference kt -0.00019 0.00302  -0.00365 -0.00845 -0.01557 -0.00137 -0.00022
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% -0.04 0.57 -0.69 -1.67 -3.23 -0.30 -0.05
Submission 2017  kt 0.74464 0.78951 0.78613 0.75222 0.71484 0.67438 0.67136
Submission 2018  kt 0.74437 0.79404 0.78102 0.73990 0.69180 0.67262 0.67137
Difference kt -0.00028 0.00453 -0.00511 -0.01232 -0.02304 -0.00176 0.00000
% -0.04 0.57 -0.65 -1.64 -3.22 -0.26 0.00

Recalculations based on QA/QC procedurgBiomass

The recalculation of Biomass in 1.A.1.a.i was caused by change in activity data by CEEB5Ehiws
the comparison of original and updated values.

Tab. 3-16 Recalculations caused by change in activity data for Biomass in submissich 201

Submission 2017 TJ 204249 228630
Submission 2018 TJ 205778 230119
Difference TJ 1529 1489

% 0.75 0.65
Submission 2017 kt 21917 24542
Submission 2018  kt 22069 24691
Difference kt 153 149

% 0.70 0.61
Submission 2017  kt 0.58618 0.65379
Submission 2018  kt 0.59077 0.65825
Difference kt 0.00459 0.00447

% 0.78 0.68
Submission 2017 kt 0.07813 0.08713
Submission 2018  kt 0.07874 0.08773
Difference kt 0.00061 0.00060

% 0.78 0.68

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

The recalculation oOther Fueldn 1.A.1.a.i was caused by change in activity data by CI#bC3-17
shows the comparison of original and updated values.

Tab. 3-17 Recalculations caused by change in activity data@her Fueldn submission 20&

Submission 2017 TJ 24086 23820
Submission 2018 TJ 25105 24812
Difference TJ 1019 99.2

% 4.23 417
Submission 2017  kt 2209 2184
Submission 2018  kt 2302 2275
Difference kt 9.3 9.1

% 4.23 4.17
Submission 2017 kt 0.07226 0.07146
Submission 2018  kt 0.07532 0.07444
Difference kt 0.00306 0.00298

% 4.23 417
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Submission 2017  kt 0.00963 0.00953
Submission 2018  kt 0.01004 0.00992
Difference kt 0.00041 0.00040

% 4.23 417

3.2.7.6 Category-specific planned improvements (CRF 1.A.1.a.i)

The newmethodology includes further subdivision of category 1.A.1.a into:
1 1.A.l.a.rElectricity Generation
1 1.A.l1.a.ir Combined Heat and Power Generation
1 1.A.l1.a.iir Heat Plants

In the current submission, this detailed division was not applied and alltaddizvia and GHG emissions

are included in the category 1.A.l.a.i. Although the materials from CzSO contain information for the
distribution of fuel consumption in each subsector, it will be required to verify their credibility and
reliability from the poin of the trends during the entire time series.

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

Furthermore, attention will be focused on determining the countngedfic emission factors for other

fuels, while considering the significance of the individual types of fuel.

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

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

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

1.A.1.b, 2016

Structure of Fuels Activity CQ CH N,O

data EF OxF Emissios EF Emissios EF Emissios

[TJ] [t CQ/TY] [kt] [kgCH/TJ]  [Kki] [kgN,O/TJ]  [Kki]
Refinery Gas 40960 55.1%) 1 2256 1 0.00410 01 0.00041
Natural Gas 32432 55.4%) 1 1797 1 0.00324 0.1 0.00032
Total year 2016 73392 4053 0.00734 0.00073
Total year 2015 103328 5702 0.01033 0.00103
Index 2016/2015 0.71 0.71 0.71 0.71
Total year 1990 87054 4926 0.01017 0.00124
Index 2016/1990 0.84 0.82 0.72 0.59

" Country specific data

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

2016
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
Other Oll CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1

This category includes all facilities that process raw petroleum imported into this country as their
primary raw material. Domestic petroleum constitutes approximateR2o of the total amount in 2016
All fuels used in the internal refinery proéeS$ a > AYGSNY It O2yadzYLIWiAz2y & NBL
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dza S0 F2NJ LINPRdzOGA2y 2F St SOGNAROAGE FyR KSI
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SYrAaarzy OFfOdZlidAz2ya Ay (GKAAa &adzoOlI 6SA2NED® ¢CKAA

company in the Czech Republic. Fugiti€e} emissions are included in category 1.B.2.a Fugitive
Emissions from Fuelil.

The fraction ofCQ emissions in subsector 1.A.1.b @Q emissons in sector 1.A.1 equalled 0.75% in
2016. It contributed 0.4% to GO, emissions in the whole Energy sector.

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

1 Refinery Fuel
1 Relevant NACE Rev. 2 code: 19 .Banufacture of refined petroleurproducts

Starting with last submission, the greenhouse gas emissions from combustion of refinery gas are
estimated using countrgpecific emission factor. Detailed description of the research carried out in 2013

is provided in Annex 3 of this NIR. The déifamission factors were used for the rest of the liquid fuels.
A countryspecific emission factor is used also for Natural sese the outlines at the beginning of each
subchapter.

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

- No consumption ofSolid Fuels occurred in
G o T A T SR this category.

e e s Liquid Fuels are of the greatest importance
and exhibit an increasing trend in the whole

= 0.80 r--
= period. The fluctuations that have occurred
2 0.60 - -a- X over the years can be explained as resulting
J— from differences in production quanigs
g ' (see also Fig. 37). The maximum
0.20 production equal to 716 k€Q occurred in
0.00 2008, followed by a value of 697 &Q in
' 2006. Thereafter, production decreased to
QO Vo™ o o O b > O & O ) Ad o '
P F P I A F P (TS the resulting level of357 kt CQ in 2015
M Liquid Fuels Gaseous Fuels resp_226 kt CQ in 2016
Fig.3-7 Development of C@emissions in 1.A.1.b category The second greatestole is played by

Natural Gas, with emissions in the range
between 205 kiCQ in 2003 and 360 KEQ in 1997 and resulting with 174& CQ in 2016

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

Basic methodological approaches were presented in the section 3.2.@hapter 3.2.8. no specific
approaches were used for performing QA/QC in category 1.A.1.b.

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

3.2.8.4 Category-specific QA/QC and verification (CRF 1.A.1.b)
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Fig.3-8 contains a comparison of fuel consumptiimnthe sector 1.A.1.b with the total amount of crude
oil processed in the Czech Republic in the separate years.

From the figure is apparerthat since
2000 the relation between the amount
of crude oil processed and the amount
of fuel used are in line. lthe period
from 1990 to 2000, it is clear that the
specific  energy consumption for
processing crude oil was lower than at
present, and went through certain
fluctuations. They were driven by the
fact that, in this period the production
capacity of both refieries were
expanded (Litvinov and Kralupy nad
Vitavou) towards deeper crude oll
processing (especially using of cracking
units since the end of the 90s).
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Fig.3-8 Comparison of fuel consumption in the sector 1.A.1.b and amc
of crude oil procesed

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

3.2.8.5 Category-specific recalculations (CRF 1.A.1.b)
After QA/QC activity data fdriquid Fuels in 2018ere updated.
Tab. 3-18 Impact on emission estimates in 201&fter QA/QC forLiquid Fuels1.A.1.b
Submission 2017 TJ 10038.66 Submission 2017 kt 617.57
Submission 2018 TJ 6489.24 Submission 2018 kt 357.40
Difference TJ -3549.42 Difference kt -260.17
% -35.36 % -42.13
Submission 2017 kt 0.01714 Submission 2017 kt  0.00278
Submission 2018 kt  0.00649 Submission 2018 kt 0.00065

Difference kt -0.01065 Difference kt -0.00213
% -62.13 % -76.65

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

No further improvemersin this subcategory are currently planned.

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

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

Given that this division is used in the new methodoldtBCC 2006and the fact that there are no
precise data for more detailed classification, in this submission, the data is reported as a summary in
category CRF 1.A.1.c.ii. Production of briquettesicivivould fall under 1.A.1.c.i in the Czech Republic
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has been terminated and in terms of the share of the emissions, this production had, it was negligible
and further accurate data on fuel consumption in this category are now hardly accessible.

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

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

1.A.l.c, 2016

Structure of Fuels Activity CQ CH N,O

data EF OxF Emissios EF Emissiols EF Emissiors

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [Kkt] [kg N;OITI]  [Kki]
Heating and Other Gasoill 681.6 74.1 1 50.5 3 0.00204 0.6 0.00041
Brown Coal + Lignite 43 867.5 100.8%) 0.985*) 4354.4 1 0.04387 1.5 0.06580
Gas Works Gas 16 760.9 99.2%) 1 1659.7 1 0.01676 0.1 0.00168
Coke Oven Gas 66125 44.4 1 293.6 1 0.00661 0.1 0.00066
Natural Gas 102.5 55.4%) 1 5.7 1 0.00010 0.1 0.00001
Total year 2016 68 025.0 6 363.9 0.06939 0.06856
Total year 2015 65 747.3 6 155.5 0.06711 0.06520
Index 2016/2015 1.03 1.03 1.03 1.05
Total year 1990 28 984.6 1516.4 0.03348 0.00824
Index 2016/1990 2.35 4.20 2.07 8.32

) Country specific data

The table shws that while the index for 2018990 of fuel consumption .35, the same index fo€Q
emissions is significantly higher. It is caused by the high proportion of coke oven gas in the fuel structure
in 1990, which has a relatively low emission factor. Later, part of coke oven gas was reallocated to other
subsectos (1.A.1.a and 1.A.2.a). Even more markedly the high proportion of coke oven gas, combined
with relatively low emission factor, compared to other fuels, occurred,{D emissions.

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

2016
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O (ofe} CH N,O

Heating and Other Gasoll CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Gas Works Gas CzSO, CHMI CS D D Tier 2 Tier 1 Tier 1
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1

This category includes all facilities the
process Solid Fuels from mining throug 8000 p--ooooom
coking processes to the production c
secondary fuels, such as Browoal
Briquettes, Coke Owe Gas or Generator
Gas. It also includes fuels for th
production of electrical energy and heat fo
internal  consumption  (reported by
O2YLIk yASa Fa a2y d

CO, emission [kt]

There are a number of companies in th
Czech Republic that belong to thi R @‘*{" Ry mo“m @@‘ @&’ @“% S @0 mo”“ @”“’
category. These are mdy companies e Liquid Fuels —
performing underground and surface
mining of coal and its subsequenFig.3-9 Development of C@emissions in 1.A.1.c category
processing, located in the vicinity of coa
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deposits. The category also includes Coke plants and the production of Generator Gas. Other energy
industries, such as facilitider extraction of Natural Gas and Petroleum are of minor importance in the
Czech Republic.

The fraction ofCQ emissions in subsector 1.A.1.cA@ emissions in sectdt.A.1 equalled 12% in 2016.
It contributed only %6 toCQ emissions in the whole Engrgector 1.A.

In the CzSO Questionnaire (CzSO, 20hé consumption of the individual kinds of fuels in this sector is
reported in capture Energy Sector under the items:

i Coal Mines

Oil and Gas Extraction
Coke Ovens (Energy)

Gas Works (Energy)
Patent FuePlants (Energy)
BKB Plants (Energy)
Nonspecified (Energy)

=A =4 =4 =4 -4 =

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

05.20 Mining of Lignite

06.10 Extraction of Crude Oill

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)

=A =4 =4 =4 =4

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

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

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

{212t20a(t I KSt yt Ly Od Y lthe Schsuriipkof of Solidh fuefiBeisictiod 2 y i NR
for processing Brown Coal was estslnbd in 1950 and also produced Gas Works Gas and other chemical
products. Formally, the existence of this combine ended in 1974 when this facility was moved under the

| yYSR2dzKSfyS R2ft& | ONR{SOtNYye O2YLI yeoA¢SISnkaRDI
The new combinedaycle power station started to operate in 1996 (http://www.suas.cz).

Between 1990 and 1995, production of Town Gas, which was distributed in the Czech Republic by Gas
22NJ] =nSaz2gt sz KIFa 0SSy 3 nihbedaen & declingdfnlpiddu®ondidzowd h y
Gas and the starting up of production of Gas Works Gas for the production of electricity and the supply
heat. Pipelines used to distribute Town Gas at that time were converted for Natural Gas and took over
the role for its longdistance transport and local distribution. Coke Oven Gas is produced in the Ostrava
area where the Coke Plants are operating.

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

¢CKS FdzSt 0O2yadzvYLliAzy Ay GKS +njSa2adtons@mdf in BI& Yo Ay ¢
category. This fuel is used for its own gasification process, as well as for production of technological
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steam, which enters into the process as a raw material. The produceephégbure synthesis gas is then
purified by acidic comgnents CQ and HS) and is used for power generation and supplied heat. From a
methodological point of view, the whole combined production is divided into two gactsnsumption of
produced Gas Work Gas (and associated GHG emissions) for the proddatientdcity and heat and

fuel consumption for technological purposes (input coal to produce technological steam). Not to neglect
CQ emissions and other greenhouse gases, which are produced from the gasification of pressure gas, it
was necessary to repia the consumption of Gas Work Gas in the model with coal, which enters into the
process. The emission factor for lignite was used for the calculati@@Qpénd the value of total coal
consumption in the technological part of the process was used asctingtp data.

The amount of coal that was used for the production of technological steam is not directly accessible
from the CzSO energy balance. Data from CHMI REZZO national emission database was used to
determine the amount of coal. The quantity of cdat production of technological steam is given in

Tab. 3-19.

Tab.319/ 2y &dzYLJiA2y 2F [AAYAGS FT2N LINRPRAZOGA2Y 2F206SO0Ky2f 2340 ¢

Lignite [kt/year] 1439 1596 1536 1571 1588 1651 1715 1746 1856 1931 2064

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

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

No other specific approaches were used in this category.

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

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

Fig.3-10 contains a comparison between consumption of lignite in sector 1.A.1.c (data from the REZZO
national emission database) and the total amount of lignite, @nte the transformation process
(gasified coal) in the Czech RepublidddazSO) in the period 192916

R e Apart from the ealy years, when combined

DO e s e e T S L cycle was starting to reach his full power
' (1995 to 1998), the trends of the two curves
are very similar. The minor fluctuations are
Qg Y e T T caused by annual climatic influences, the
technological steam is also used as a
heating medium intie entire company and

0.35 mng‘ T 0@ x@h (;;Q R R . its consumption also depends on the
D 32 2% Y
S L S S L L S average annual temperatures.

1500 +

Lignite - steam prod. [PJ/year]

- Lignite consumption for steam production

‘ Intake Lignit in gasification process AS a QA/QC procedure for thIS part Of the
Fig.3-10 Comparison of lignite consumption for steam production ¢ calculations was utilized internal expertise
gasification of experts from the Department of

emissions and sources at CHMI. Other
procedureswvere 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 updates were provided met caloric value of Solid Fudly CzSO, which resulted in
recalculation of this category.

Tab. 3-20 Changes after recaldation in 1.A.1.c.ii for SolidFuels

Submission 2017 TJ 68852.8 68964.0 66173.4 60926.6 612751 62286.4
Submission 201€ TJ 71358.3  71399.8 66985.3 62362.2 640519 64927.6
Difference TJ 2505.6 2435.9 811.9 1435.5 2776.8 2641.2

% 3.64 3.53 1.23 2.36 4.53 4.24
Submission 2017 kt 6372.9 6513.8 6246.2 5693.2 5741.7 5847.5
Submission 201€ kt 6610.3 6746.3 6329.3 5841.8 6004.8 6097.3
Difference kt 237.4 232.4 83.1 148.7 263.0 249.8

% 3.73 3.57 1.33 2.61 4.58 4.27
Submission 2017 kt 0.06885 0.06896 0.06617 0.06093 0.06128 0.06229
Submission 201€ kt 0.07136  0.07140 0.06699 0.06236  0.06405 0.06493
Difference kt -0.00927  0.00239  0.00523  0.00606  0.00109  0.00177

% -13.46 3.47 7.90 9.94 1.77 2.83
Submission 2017 kt 0.06475 0.06639 0.06386 0.05861 0.05806  0.06082
Submission 201€ kt 0.06857  0.07032 0.06558 0.06166 0.06238 0.06478
Difference kt 0.00383 0.00393 0.00172 0.00305 0.00431 0.00396

% 5.91 5.93 2.70 5.21 7.42 6.51

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

Currently there are nplanned improvements in this category.

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

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

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

1.A.2.a, 2016

Structure of Fuels Activity CQ CH N,O

data EF OxF Emissios EF Emissios EF Emissiors

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N,O/TJ]  [kt]
Anthracite 1594.6 98.3 1 156.8 10 0.01595 1.50000 0.00239
Other Bituminous Coal 746.1 94.5%) 0.9707%) 68.4 10 0.00746 1.50000 0.00112
Brown Coal + Lignite 276.9 99.2*) 0.9846%) 27.0 10 0.00277 1.50000 0.00042
Coke 7282.0 107 1 779.2 10 0.07282 1.50000 0.01092
Coke Oven Gas 4553.9 44.4 1 202.2 1 0.00455 0.10000 0.00046
Natural Gas 9257.2 55.4%) 1 512.8 1 0.00926 0.10000 0.00093
Wood/Wood Waste 1.4 112 1 0.2 30 0.00004 4.00000 0.00001
Total year 2016 23712.1 1746.89 0.11285 0.01624
Total year 2015 25 682.5 1923.1 0.12712 0.01893
Index 2016/2015 0.92 0.91 0.89 0.86
Total year 1990 155 319.2 14 860.7 1.39500 0.20941
Index 2016/1990 0.15 0.12 0.08 0.08

" Country specific data
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The origin of the data, the emission factors used and the method of calcutatngvel of emissions for
each gas is sown in details in the following outline.

2016
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 CSs 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
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 ferrous metals. k& @zSO Questionnaire (Cz2017), the
consumption of the individual kinds of fuels in this sector is reported in section Industry Sector under the
item: Iron and Steel. There are embodied the fuels of economic part according to NACE Rev. 2 Iron and
steel: NACE Divisions 24.24.3and 24.51, 24.52.

The fraction ofCQ emissions in subsector 1.A.2.a@Q emissims in sector 1.A.2 equalled 18.8% in
20186. It contributed only % toCQ emissions in the whole Energy sector.

LYLR2NIIFyYyGd FLFLOAtAGE o0Stz2y3a (2 GKAa OFGS3aA2NER A& !
metallurgical plants include iron ore sinter production, blast furnaces, coke productionpiocessing

in oxygen converters for steel and casting of steel in electric furnaces and in tandem furnaces.
Production of steel using SiemeN®rtin process was stopped before 1990.

The following figure provides an overview 6f3 emissions in the varits subsource categories in
1.A2.a.

The graph irFig.3-11 shows apparent sharp decline in emissions in the early 90s, which was mainly due
to the loss of markets, ftowing the sharp political changes in the country. At the same time, an impact
on the emissions was caused by the new legislation on air pollution and other environmental
components. Gradual implementation and introduction of new, more stringent requingsnér the
protection of the environment is reflected in the decrease of emissions since about 1998. On the course
of emissions after 2000 the competition of metallurgical plants in countries outside of Europe caused an
impact. Minor fluctuations are casd by market demand and to a lesser extent, the necessary
restructuring undertaken in individual companies.

TRO00 oot st e Bt ot e e e e e Tt AT e R S 1 Further, fromFig.3-11 is clear that the main

| proportion o the CQ emissions is due to the

I\ . . . .

\ use of fossil fuels, which are in this sector
12000 | Nz : — — — — — -

completely dominant.

10000 - semmmsssssssssssoosoooo - -

PYTTE 3.2.10.2 Methodological issues (CRF
\ ; 1.A.2.a)

co, [kt]

6000 -

40001 All CQ emissions from metallurgical coke

2000 - i used in blast furnaces are reported under the
0 — e S Industrial processes sector (1) and
& PP S EE P estimated from the amount of carbon in the
DT DT AT N AT AD AT 4D AT DT A0T DT DY of

Biomass  MSolid fuels = Natural Gas  MLiquid fuels coke (See Chapter 44) Most of the blast

- + furnace and converter gas is combusted in the
Fig.3-11 Development of C@emissions in source category 1.A.2 two metallurgical plants (complexeahd only
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partly is used elsewhere. At present we are not able to identify éxachount of these gases combusted
outside metallurgical complexes. In order to prevent douteinting, we report allCQ emissions

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

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

As a basic indicators for verification of fuel consumption in the sectoraafyztion of pig iron and steel,

it is necessary to consider the indicators of the overall production of agglomerates of iron ore and pig
iron. This is due to their high energy intensity. Figl23shows the relationship between fuel
consumption and totaproduction of sinter and iron in mill. tons.

From the graph inFig.3-12 is clear that |
the fuel consumption decreases faste ]
than the actual production. This is due t § ,,, | |
the gradual reduction of overall energ' 45, | “

intensity throughout the metallurgical 3100 |-\

industry. This trend is particularly
evident in the early 90s, when there wa
a major restructuring of production. Thit 2
restructuring enabled, after the decling = 20 7
in 1990 and 1993, to return the volume 0 ‘ NN ‘ o
of production almost to thelevel of I T D 0 0 0 97
1990, but the decrease in total fuel
consumption went further. Additional rig.3-12 The trend in the manufacture of agglomerates of iron ore
reductions in energy intensity areiron, in comparison with the development of fuel consumption in t
evident then until the end of the period. sectorl.A2.a

40 -

Iron and sinter [mil. ton/year]

Lignite - steam p
=2
(-}

-Fuels consumption Iron + sinter production

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

Quite extensive updates were provided in activity data by CzSO, which resulted in recalculation of this
category.

Tab. 3-21 Changes after recalculation in 1.A.2.a f8olid Fuels

Submission 2017 TJ 37659.7 19231.8 199215 207575 20 817.8 17 234.8 16 730.4
Submission 201€  TJ 37635.0 19453.1 19916.7 20796.6 20 330.4 17 215.5 16 655.7
Difference TJ -24.8 221.3 -4.8 39.1 -487.4 -19.4 -74.7

% -0.07 1.15 -0.02 0.19 -2.34 -0.11 -0.45
Submission 2017  kt 3391.3 1692.2 1740.8 1800.4 1801.6 1462.5 1429.7
Submission 201¢  kt 3388.7 1714.2 1739.9 1803.2 1759.2 1460.9 1423.3
Difference kt 2.7 21.9 -0.9 2.8 -42.4 -1.6 -6.4

% -0.08 1.30 -0.05 0.16 -2.35 -0.11 -0.45
Submission 2017  kt 0.32947 0.14742 0.14943 0.15555 0.15885 0.12129 0.11884
Submission 201&  kt 0.32922 0.15021 0.14938 0.15594 0.15397 0.12109 0.11809
Difference kt -0.00025 0.00279  -0.00005 0.00039  -0.00487 -0.00019  -0.00075
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% -0.08 1.93 -0.03 0.25 -3.10 -0.16 -0.64
Submission 2017  kt 0.04916 0.02186 0.02214 0.02304 0.02355 0.01791 0.01756
Submission 201€  kt 0.04912 0.02229 0.02213 0.02310 0.02282 0.01788 0.01744
Difference kt -0.00004 0.00042  -0.00001 0.00006  -0.00073  -0.00003 -0.00011
% -0.08 1.93 -0.03 0.25 -3.10 -0.16 -0.64

Tab. 3-22 Changes after recalculation in 1.A.2.a fatural Gas

Submission 2017 TJ 132944 12217.2 9616.5 10096.3 9 240.6 8 988.3
Submission 2018 TJ 13349.3 12 266.6 96574 10137.9 9280.3 9 026.8
Difference TJ 54.9 49.4 40.9 41.6 39.7 38.5

% 0.41 0.40 0.43 0.41 0.43 0.43
Submission 2017 kt 735.2 675.4 530.8 558.3 511.5 498.1
Submission 2018 kt 738.0 677.9 533.1 560.6 513.7 499.7
Difference kt 2.8 2.5 2.3 2.3 2.2 1.6

% 0.39 0.37 0.43 0.41 0.43 0.32
Submission 2017 kt 0.01330 0.01222 0.00962 0.01010 0.00924 0.00899
Submission 2018 kt 0.01335 0.01227 0.00966 0.01014 0.00928 0.00903
Difference kt 0.00005 0.00004 0.00004 0.00004 0.00004 0.00004

% 0.39 0.37 0.43 0.41 0.43 0.43
Submission 2017 kt 0.00133 0.00122 0.00096 0.00101 0.00092 0.00090
Submissior2018 kt 0.00133 0.00123 0.00097 0.00101 0.00093 0.00090
Difference kt 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000

% 0.39 0.37 0.43 0.41 0.43 0.43

3.2.10.6 Category-specific planned improvements (CRF 1.A.2.a)
We are planning to find data making possibleidentify portions of both blast furnace and converter

gases, which are combusted outside metallurgical complexes (see 3.2.10.2.).

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

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

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

1.A.2.b, 2016

Structure of Fuels Activity CQ CH N,O

data EF OxF Emissios EF Emissios EF Emissios

[TJ] [t CQ/TI] [kt] [kgCH/TJ]  [ki] [kgN,O/TJ]  [ki]
Coke 1125 107.0 1.0 12.0 10.0 0.00112 1.5 0.00017
Natural Gas 22227 55.4%) 1.0 123.1 1.0 0.00222 0.1 0.00022
Wood/Wood Waste 1.4 112.0 1.0 0.2 30.0 0.00004 4.0 0.00001
Total year 2016 2 336.6 1352 0.00339 0.00040
Total year 2015 1791.3 105.1 0.00282 0.00034
Index 2016/2015 1.30 1.29 1.20 1.17
Total year 1990 1476.3 102.0 0.00572 0.00081
Index 2016/1990 1.58 1.33 0.59 0.49

") Country specific data
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The originof the data, the emission factors used and the method of calculating the level of emissions for
the individual gases are shown in details in the following outline.

Structure of Fuels Source of Emission factors Method used

Activity data CcQ CH N,O CcQ CH N,O
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

This category encompasses combustion processes in various areas of productiorfedfroos metals.

In the Czech Republic, this corresponds mainly to foundry processes; primary production of nonferrous
metals is not performed on an industrial scale in this country. m@2SO Questionnaire (CzSO, 2017
the consumption of the individual kinds of fuels in thector is reported in the section 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

LYLRNIIFIYG FLFLOAtAGe o0St2y3a (2 (KA& COEnisSiaghg MBE A &
subsector 1.A.2.b i€Q emissions irsector 1.A.2 equalled 1.5% in 2016contributed only 0.1% t€Q
emissions in the whole Energy sector.

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

The following igure Fig. 3-13) provides an overview o€Q emissions in the various st#ource
categories in 1.A.2.b.

B o The trend ofCQ emissions corresponds to
the trend of consumtion of individual
200 fomoommeooe o types of fuels. After a decline in the early
90s, it is apparent a sharp increase in
emissions, which was caused by the
zons o A recovery in the industry. The recovery of
the industry has happened in this sector,
50 especially due to the increasa demand

. - for parts, made of ferrous metals in the
FEL LSO S E PSS | one st he ond of te perod was
caused by the crisis between 2008 and
2012, as well as the reduction of the
energy intensity of production. With this is
alsorelated a shift from fossil fuels in favour of natural gas. Furthermore, electrical energy is increasingly
used for heating the melting furnaces, which has a positive impact on greenhouse gas emissions.

150

€0, emissions [kt]

Fig.3-13Development of CQemissions in source category 1.A.2.b

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

In this subcategry, specific methodologies are not used description of the general proceduresee
Section 3.2.4.
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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,pecific methodologies are not used description of the general proceduresee
Section 3.2.6.

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

Quite extensive updates were provided in activity data by CzSO, which resulted in recalculation of this
categoy.

Tab. 3-23 Changes after recalculation in 1.A.2.b f8olidFuels

Submission 2017 TJ 143.0 140.3 142.4 114.2
Submission 2018 TJ 142.7 140.0 142.0 113.9
Difference TJ -0.3 -0.3 -0.4 -0.3

% -0.23 -0.23 -0.25 -0.29
Submission 2017 kt 15.3 15.0 15.2 12.2
Submission 2018 kt 15.3 15.0 15.2 12.2
Difference kt -0.03 -0.03 -0.04 -0.03

% -0.23 -0.23 -0.25 -0.29

Submission 2017  kt 0.00143  0.00140 0.00142 0.00114
Submission 2018  kt 0.00143  0.00140 0.00142 0.00114
Difference kt 0.00000  0.00000 0.00000  0.00000

% -0.23 -0.23 -0.25 -0.29

Submission 2017 kt 0.00021  0.00021  0.00021  0.00017
Submission 2018  kt 0.00021  0.00021  0.00021  0.00017
Difference kt 0.00000  0.00000 0.00000 0.00000

% -0.23 -0.23 -0.25 -0.29

Tab. 3-24 Changes after recalculation in 1.A.2.b fhiatural Gas

Submission 2017  TJ 1886.3 1701.8 1257.9 1846.3 1496.5 1 669.6
Submission 2018  TJ 1894.1 1708.7 1263.3 1854.0 1502.9 1676.7

Difference TJ 7.8 6.9 5.4 7.6 6.4 7.1
% 0.41 0.40 0.43 0.41 0.43 0.43
Submission 2017 kt 104.3 94.0 69.4 102.1 82.8 92.5
Submission 2018 kt 104.7 94.4 69.7 102.5 83.2 92.8
Difference kt 0.4 0.4 0.3 0.4 0.4 0.3
% 0.41 0.40 0.43 0.41 0.43 0.32

Submission 2017  kt 0.00189 0.00170 0.00126  0.00185 0.00150 0.00167
Submission 2018  kt 0.00189 0.00171 0.00126 0.00185 0.00150 0.00168
Difference kt 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

% 0.41 0.40 0.43 0.41 0.43 0.43

Submission 2017  kt 0.00019 0.00017 0.00013 0.00018 0.00015 0.00017
Submission 2018  kt 0.00019 0.00017 0.00013 0.00019 0.00015 0.00017
Difference kt 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

% 0.41 0.40 0.43 0.41 0.43 0.43
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After QA/QC activity data fdriquid Fuels in 2018ere updated.

Tab. 3-25 Changes after recalculation in 1.A.2.b fbiquid Fules in years 1992000 and 20082015

Submission 2017 TJ 172.9 198.1 414.0 695.1 618.7 530.8 725.0 150.6 572.4
Submission 2018 TJ 173.7 0.0 0.0 92.9 92.3 42.4 42.5 0.0 0.0
Difference TJ 0.8 -198.1  -4140 -602.2 -526.4 -488.4 -6825 -150.6 -572.4

% 0.49 -100.00 -100.00 -86.64 -85.08 -92.01 -94.14 -100.00 -100.00

Submission 2017 TJ 373.4 555.2 556.9 280.5 74.1 12.3 2.6 4.2 14.4
Submission 2018 TJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Difference T -3734 -555.2 -556.9 -280.5 -74.1 -12.3 -2.6 -4.2 -14.4

% -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00

Submission 2017 kt 13.0 15.3 32.0 53.7 47.7 40.9 56.0 11.7 44.3
Submission 2018 kt 13.0 0.0 0.0 7.0 7.0 3.1 3.1 0.0 0.0
Difference kt 0.1 -15.3 -32.0 -46.6 -40.7 -37.8 -52.8 -11.7 -44.3

% 0.49 -100.00 -100.00 -86.87 -85.33 -92.32 -94.38 -100.00 -100.00

Submission 2017 kt 28.9 43.0 43.1 21.7 5.7 1.0 0.2 0.3 11
Submission 2018 kt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Difference kt -28.9 -43.0 -43.1 -21.7 -5.7 -1.0 -0.2 -0.3 -1.1

% -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00

Submission 2017 kt  0.00052 0.00059 0.00124 0.00209 0.00186 0.00159 0.00217 0.00045 0.00172
Submission 2018 kt  0.00052 0.00000 0.00000 0.00028 0.00028 0.00013 0.00013 0.00000 0.00000
Difference kt 0.00000 -0.00059 -0.00124 -0.00181 -0.00158 -0.00147 -0.00205 -0.00045 -0.00172

% 0.49 -100.00 -100.00 -86.64 -85.08 -92.01 -94.14 -100.00 -100.00

Submission 2017 kt  0.00112 0.00167 0.00167 0.00084 0.00022 0.00004 0.00001 0.00001 0.00004
Submission 2018 kt  0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Difference kt -0.00112 -0.00167 -0.00167 -0.00084 -0.00022 -0.00004 -0.00001 -0.00001 -0.00004

% -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00

Submission 2017 kt  0.00010 0.00012 0.00025 0.00042 0.00037 0.00032 0.00043 0.00009 0.00034
Submission 2018 kt  0.00010 0.00000 0.00000 0.00006 0.00006 0.00003 0.00003 0.00000 0.00000
Difference kt 0.00000 -0.00012 -0.00025 -0.00036 -0.00032 -0.00029 -0.00041 -0.00009 -0.00034

% 0.49 -100.00 -100.00 -86.64 -85.08 -92.01 -94.14 -100.00 -100.00

Submission 2017 kt  0.00022 0.00033 0.00033 0.00017 0.00004 0.00001 0.00000 0.00000 0.00001
Submission 2018 kt  0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference kt -0.00022 -0.00033 -0.00033 -0.00017 -0.00004 -0.00001 0.00000 0.00000 -0.00001
% -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00 -100.00

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

Currently there are no plannadhprovements in this category.

3.2.12 Manufacturing industries and construction 7z Chemicals (1.A.2.c)

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

The structure of fuels, their consumption, used emission factors and emissions of individual greenhouse
gases are shown in ¢hfollowing outline.
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1.A.2.c, 2016

Structure of Fuels Activity CcQ CH N,O

data EF OxF Emissiors EF Emissiors EF Emissiors

[TJ] [t [kt] [kg CH/TJ] [kt] [kg N,O/TJ] [kt]

CQ/ITJ]

LPG 137.8 65.9 1 9.1 1.0 0.00014 0.1 0.00001
Fuel Oil- Low Sulphur 87.3 77.4 1 6.8 3.0 0.00026 0.6 0.00005
Other Oil 353.0 73.3 1 25.9 3.0 0.00106 0.6 0.00021
Other Bituminous Coal 1150.2 94.5%) 0.971%) 105.5 10.0 0.01150 1.5 0.00173
Brown Coal + Lignite 7 907.0 99.2*) 0.985%) 770.9 10.0 0.07907 1.5 0.01186
Natural Gas 7 719.3 55.4%) 1 427.6 1.0 0.00772 0.1 0.00077
Wood/Wood Waste 59.4 112.0 1 6.7 30.0 0.00178 4.0 0.00024
Total year 2016 17413.9 1349.5 0.10139 0.01486
Total year 2015 18 271.0 13914 0.09682 0.01435
Index 2016/2015 0.95 0.97 1.05 1.04
Total year 1990 33576.7 2996.3 0.26480 0.03975
Index 2016/1990 0.51 0.45 0.38 0.37

? Country specific data

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

2016
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 Qil CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

This subcategory includes all the processes in the organic and inorganic chemical industry and all related
processes, incl. petrochemistry. The petrochemical plants are linked to two major refinery enterprises in
Litvinov (Unipetrol RPA, sro) and in KmdySynthos Kralupy as). Due to the historical linkage between

the two units, it is very difficult to determine the fuel combusted in the refinery and petrochemical parts

of the two plants separately. Furthermore, other major plants for processing orghrimistry products

FNB Ay 2LISNIGA2Y Ay (KS /cipddassingwot dakizaf, SYINTHESIA &3. | d
Pardubice- basic organic chemistry) and a number of factories for manufacturing of inorgesdacts
(SPOLANA a.s. Neratovice, SPOLCHEM | ®&a® ~“adN yIR [F0oSYX t w9/ | 9wl
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-Hy Bleat is
generated using abundant natural gas and, to a lesser extent, liquid fuels or, in some cases, electrical
energy. In total, the national emission database recorded 1,000 production units that fall within sector
1.A2.c.

In the CzSO Questionnaii€zS0O, 2017), the consumption of the individual kinds of fuels 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:

ChemicalsNACE Division 20
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The fraction ofCQ emissions in subsector 1.A.2.c@Q emissions in sector 1.A.2 equalled 14.5% in
2016. It contributed 1.4% t€Q emissions in the whole Energy sector.

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

e s The course ofCQ emissions is not directly

BOD. [omraneomeseanenanseanaonsnanyy related to the volume of chemical
X s000 N S production, since it is primarily emissions
2 4000 [ o-nmmmmmmemmenne- from burning fossil fuels to produce
. / u / electricity and heat (autoproducers). For this
e O 7 reason, the development of emissions in
g \ time canrot be commented.

1000

e 3.2.12.2 Methodological issues
RO T IR R L L U P g (CRF 1.A.2.c)

Solidfuels mLiquid fuels Biomass Gaseousfuels
Given that in the IPCC 2006 HPCC 20063
used an updated approach to the allocation
of feedstocks and nomnergy use of fuels into IPPU. The new distribution of liquid fuels is to be
considered agategory specific methodological issue. This methodological approach is in the same time
based on the new reallocation of fuel consumption for energy andemergy use inhe questionnaire
from CzSO (20)7 The reallocation of feedstocks and mremergy e of fuels in IPPU is in details
described in chapter 3.2.3.

Fig.3-14 Development of C@emissions in source category 1.A.2

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

3.2.12.3 Uncertainties and time -series consistency (CRF 1.A.2.c)
See chapte3.2.5.
3.2.12.4 Category-specific QA/QC and verification (CRF 1.A.2.c)

In this category, no specific QA/QC procedures were used. Given that the fuel consumption in this sector,
reported directly, is not related to the production volume of chemicals, there cateotised the
relevant comparison with specific commodities.

Description of the QA/QC procedures is given in chapter 3.2.6.
3.2.12.5 Category-specific recalculations (CRF 1.A.2.c)

Quite extensive updates were provided in activity data by CzSO, which resultedhlicutaiion of this
category.

Tab. 3-26 Changes after recalculation in 1.A.2.c fBolidFuels

Submission 2017 TJ 13526.4 11706.6 10283.2 10477.3 8 683.2 8039.4
Submission 2018 TJ 143924 123151 10564.8 10641.5 9 054.3 8 365.7

Difference TJ 866.0 608.5 281.6 164.2 371.1 326.3

% 6.40 5.20 2.74 1.57 4.27 4.06
Submission 2017  kt 1316.2 1146.5 1003.7 1018.5 844.5 783.8
Submission 2018  kt 1391.4 1199.5 1028.2 1033.2 877.1 812.4
Difference kt 75.2 53.1 245 14.7 32.6 28.6
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% 571 4.63 2.44 1.44 3.85 3.65
CH emissiors 2010 2011 2012 2013 2014 2015

Submission 2017 kt 0.13526  0.11707 0.10283  0.10477 0.08683  0.08039
Submission 2018  kt 0.14392  0.12315 0.10565 0.10642 0.09054  0.08366

Difference kt 0.00866  0.00608 0.00282 0.00164 0.00371  0.00326
% 6.40 5.20 2.74 1.57 4.27 4.06
N,O emissiors 2010 2011 2012 2013 2014 2015‘

Submission 2017 kt 0.02029 0.01756  0.01542 0.01572 0.01302  0.01206
Submission 2018  kt 0.02159 0.01847 0.01585 0.01596 0.01358  0.01255
Difference kt 0.00130 0.00091  0.00042  0.00025 0.00056  0.00049

% 6.40 5.20 2.74 1.57 4.27 4.06

Tab. 3-27 Changes after recalculation in 1.A.2.c fatural Gas

Fuel consumption
Submission 2017 TJ 12220.8 12055.1 13916.1 140709 12149.6 12563.1

Submission 2018  TJ 8 024.7 7716.4 9 488.3 9836.9 7 839.9 8 182.0

Difference T -4196.1 -4338.6 -44278 -4234.0 -4309.7 -4381.1

% -34.34 -35.99 -31.82 -30.09 -35.47 -34.87
CQ emissiors 2010 2011 2012 2013 2014 2015
Submission 2017 kt 675.7 666.2 768.2 778.1 672.5 696.2
Submission 2018  kt 443.7 426.4 523.8 544.0 434.0 453.0
Difference kt -232.0 -239.8 -244.4 -234.2 -238.6 -243.3

% -34.34 -35.99 -31.82 -30.09 -35.47 -34.94
CH emissiors 2010 2011 2012 2013 2014 2015‘

Submission 2017 kt 0.01222 0.01206 0.01392 0.01407 0.01215 0.01256
Submission 2018 kt 0.00802 0.00772 0.00949 0.00984 0.00784 0.00818
Difference kt -0.00420 -0.00434 -0.00443 -0.00423 -0.00431 -0.00438

% -34.34 -35.99 -31.82 -30.09 -35.47 -34.87
Submission 2017 kt 0.00122 0.00121 0.00139 0.00141 0.00121 0.00126
Submission 2018 kt 0.00080 0.00077 0.00095 0.00098 0.00078 0.00082
Difference kt -0.00042 -0.00043 -0.00044 -0.00042 -0.00043 -0.00044

% -34.34 -35.99 -31.82 -30.09 -35.47 -34.87

After QA/QC activity data fdriquid Fuels in 2018ere updated.

Tab. 3-28 Changs after recalculation in 1.A.2.for Liquid Fuels in years 1992000 and 20082015

Fuel consumption 1994 1995 1996 1997 1998 1999 2000 2005 2006
Submission 2017 TJ 46.8 939.8 31283 3046.5 38520 62054 17344 5930.7 21779
Submission 2018 TJ 46.0 1138.0 35423 36488 43784 6693.8 24169 6081.3 27504
Difference TJ -0.8 198.1 414.0 602.2 526.4 488.4 682.5 150.6 572.4

% -1.81 21.08 13.24 19.77 13.66 7.87 39.35 2.54 26.28
Submission 2017 TJ 1991.2 1946.2 13498 49338 39305 33844 24100 23144 16171
Submission 2018 TJ 2364.6 2501.4 1906.7 52142 4004.6 3396.7 24126 24564 17233

Difference TJ 373.4 555.2 556.9 280.5 74.1 12.3 2.6 142.0 106.3

% 18.75 28.53 41.26 5.68 1.89 0.36 0.11 6.14 6.57
CQ emissiors 1994 1995 1996 1997 1998 1999 2000 2005 2006
Submission 2017 kt 3.6 72.7 242.1 235.8 298.1 480.3 134.2 459.0 168.6
Submission 2018 kt 3.6 88.1 274.2 282.4 338.9 518.1 187.1 470.7 212.9
Difference kt -0.1 15.3 32.0 46.6 40.7 37.8 52.8 11.7 44.3

% -1.74 21.08 13.24 19.77 13.66 7.87 39.35 2.54 26.28
CQ emissiors 2007 2008 2009 2010 2011 2012 2013 2014 2015

Submission 2017 kt 154.1 150.6 104.5 366.4 290.1 249.0 176.8 169.8 118.9
Submission 2018 kt 183.0 193.6 147.6 388.1 295.8 250.0 177.0 179.2 126.0
Difference kt 28.9 43.0 43.1 21.7 5.7 1.0 0.2 9.4 7.2
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% 18.75 28.53 41.26 5.93 1.98 0.38 0.12 5.54 6.03

Submission 2017 kt  0.00014 0.00282 0.00938 0.00914 0.01156 0.01862 0.00520 0.01779 0.00653
Submission 2018 kt  0.00014 0.00341 0.01063 0.01095 0.01314 0.02008 0.00725 0.01824 0.00825
Difference kt 0.00000 0.00059 0.00124 0.00181 0.00158 0.00147 0.00205 0.00045 0.00172

% -1.81 21.08 13.24 19.77 13.66 7.87 39.35 2.54 26.28

Submissior017 kt 0.00597 0.00584 0.00405 0.01480 0.01179 0.01015 0.00723 0.00694 0.00485
Submission 2018 kt  0.00709 0.00750 0.00572 0.01564 0.01201 0.01019 0.00724 0.00709 0.00499
Difference kt 0.00112 0.00167 0.00167 0.00084 0.00022 0.00004 0.00001 0.00015 0.00013

% 18.75 28.53 41.26 5.68 1.89 0.36 0.11 2.16 2.78

Submission 2017 kt  0.00003 0.00056 0.00188 0.00183 0.00231 0.00372 0.00104 0.00356 0.00131
Submission 2018 kt  0.00003 0.00068 0.00213 0.00219 0.00263 0.00402 0.00145 0.00365 0.00165
Difference kt 0.00000 0.00012 0.00025 0.00036 0.00032 0.00029 0.00041 0.00009 0.00034

% -1.81 21.08 13.24 19.77 13.66 7.87 39.35 2.54 26.28
Submission 2017 kt  0.00119 0.00117 0.00081 0.00296 0.00236 0.00203 0.00145 0.00139 0.00097
Submission 2018 kt  0.00142 0.00150 0.00114 0.00313 0.00240 0.00204 0.00145 0.00140 0.00099

Difference kt 0.00022 0.00033 0.00033 0.00017 0.00004 0.00001 0.00000 0.00002 0.00002
% 18.75 28.53 41.26 5.68 1.89 0.36 0.11 1.17 1.84

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

Currently there are no planned improvements in this category.

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

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

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

1.A.2.d, 2016

Structure of Fuels Activity CQ CH N,O

data EF OxF Emissios EF Emissios EF Emissiors

[TJ] [t CQ/TY] [kt] [kg CH/TJ] [ki] [kg N;O/ITJ]  [ki]
Fuel Oil- Low Sulphur 43.7 77.4 1 3.4 3.0 0.00013 0.6 0.00003
Brown Coal + Lignite 1569.1 99.2*%) 0.985%) 153.0 10.0 0.01569 1.5 0.00235
Natural Gas 4461.7 55.4%) 1 247.2 1.0 0.00446 0.1 0.00045
Wood/Wood Waste 18 017.3 112.0 1 20179 30.0 0.54052 4.0 0.07207
Gaseous Biomass 8 364.1 554 1 456.7 1.0 0.00836 0.1 0.00084
Total year 206 32455.9 404.17 0.56917 0.07573
Total year 205 33 166 440.86 0.54104 0.07193
Index 20162015 0.98 0.92 1.05 1.05
Total year 1990 25900 2 285 0.18784 0.02890
Index 20161990 1.25 1.77 3.03 2.62

) Country specific data

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

Part 1:Annual inventory submission 96



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

2016
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
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

This subcategory includedl manufacturing processes related to the production of paper, cardboard and
print in printing plants. There are two primary paper production factories in the Czech Republic (JIP

t I LINNY @& =SilnyNZ I® ads az2yRA ~ 0 Swidgd frdmdgrodhuctions A (i K
processes. The other plants select the kind of fuel on the basis of the same criteria as the rest of the
processing industry.

In the CzSO Questionnaire (CzSO, 20hé consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

Paper, Pulp and Printing

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

£ e

s Pulp, paper and print: NACE Divisions 17 and 18
§ N & A The fraction ofCQ emissions in subsector 1.A.2.d
E 1500 — ” in CQ emissions irsector 1.A.2 equalled 4.3% in
8~ - 2016 It contributed 0.5% t&CQ emissions in the

whole Energy sector.
500

X h_A From the graph orFig.3-15 is clear that at the

RGO T I RN end of the 90s ther_e was significa_nt s_ub;titutic_m,
W Liquid fuels Solidfuels Biomass Gaseousfuels therEfore Used fOSSII fuels (prlmanly Ilgnlte) Wlth
wood and later biogas. Both biofuetepresent
Fig. 3-15 Development of C® emissions in source categc waste products from the productlon_of paper and
1.A2.d pulp from 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 iedreas

Biofuel consumption has a beneficial effect on the productio@@f which is included in the balance of
greenhouse gases. In Figl3 is shown the development €fQ emissions from fossil fuels only in sector
1.A.2.d.
3.2.13.2 Methodological issues (CRF1.A.2.d)
No specific methodological approaches were applied in this subcategory, otherwise see chapter 3.2.6.
3.2.13.3 Uncertainties and time -series consistency (CRF 1.A.2.d)
See chapter 3.2.5.
3.2.13.4 Category-specific QA/QC and verification (CRF 1.A.2.d)

No specific methds for QA/QC in this category were useaitherwise see chapter 3.2.7.4.
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3.2.13.5 Category-specific recalculations (CRF 1.A.2.d)

Quite extensive updates were provided in activity data by CzSO, which resulted in recalculation of this
category.

Tab. 3-29 Changes after recalculation in 1.A.2.d f8olidFuels

Fuel consumption 2012 2013 2014 2015

Submission 2017  TJ 3109.4 2385.9 24143 1881.2 1480.4 1398.9
Submission 2018  TJ 3309.2 25134 2477.8 1921.4 1595.3 1493.7

Difference TJ 199.8 127.5 63.5 40.2 115.0 94.8

% 6.43 5.34 2.63 2.14 7.77 6.77
CQ emissiors 2010 2011 2012 2013 2014 2015
Submission 2017 kt 302.3 234.1 233.5 183.3 146.4 138.0
Submission 2018 kt 319.6 245.2 239.1 186.9 156.4 146.2
Difference kt 17.3 11.1 5.5 3.6 10.0 8.3

% 5.74 4.75 2.36 1.94 6.85 5.99
CH emissiors 2010 2011 2012 2013 2014 2015‘

Submission 2017 kt 0.03109 0.02386 0.02414 0.01881 0.01480 0.01399
Submission 2018 kt 0.03309 0.02513 0.02478 0.01921 0.01595 0.01494
Difference kt 0.00200 0.00127 0.00064 0.00040 0.00115 0.00095

% 6.43 5.34 2.63 2.14 7.77 6.77
Submission 2017 kt 0.00466 0.00358 0.00362 0.00282 0.00222 0.00210
Submission 2018 kt 0.00496 0.00377 0.00372 0.00288 0.00239 0.00224
Difference kt 0.00030 0.00019 0.00010 0.00006 0.00017 0.00014

% 6.43 5.34 2.63 2.14 7.77 6.77

Tab. 3-30 Changes after recalculation in 1.A.2.d fhiatural Gas

Fuelconsumption 2010 2011 2012 2013 2014 2015

Submission 2017  TJ 3109.4 2385.9 2414.3 1881.2 1480.4 1398.9
Submission 2018  TJ 4 559.2 4 885.9 4829.5 4766.8 4710.7 5045.4

Difference TJ 18.8 19.8 20.6 19.6 20.2 21.6

% 0.41 0.40 0.43 0.41 0.43 0.43
CQ emissiors 2010 2011 2012 2013 2014 2015\
Submission 2017  kt 252.1 270.0 266.6 263.6 260.7 279.6
Submission 2018  kt 253.1 271.1 267.7 264.7 261.9 280.5
Difference kt 1.0 1.1 1.1 1.1 1.1 0.9

% 0.41 0.40 0.43 0.41 0.43 0.32
CH emissiors 2010 2011 2012 2013 2014 2015\

Submission 2017 kt 0.00456 0.00489 0.00483 0.00477 0.00471 0.00505
Submission 2018 kt 0.00458 0.00491 0.00485 0.00479 0.00473 0.00507
Difference kt 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

% 0.41 0.40 0.43 0.41 0.43 0.43
Submission 2017 kt 0.00046 0.00049 0.00048 0.00048 0.00047 0.00050
Submission 2018 kt 0.00046 0.00049 0.00049 0.00048 0.00047 0.00051
Difference kt 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

% 0.41 0.40 0.43 0.41 0.43 0.43

After QA/QC activity data fdriquid Fuels in 2018ere updated.
Tab. 3-31 Changs after recalculation in 1.A.2.&r Liquid Fuels in years 1992013
Fuel consumption 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Submission 2017 TJ 4332 4592 4964 3140 2789 2398 3397 4269 2590 799
Submission 201¢ TJ 3167 3054 3317 2141 1219 1329 964 3480 2038 360
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Difference TJ

-1165 -1538 -1647 -998 -1570 -1068 -2433 -789 -552 -439

%

Fuel consumption
Submission 2017 TJ

-26.89 -3349 -33.17 -31.80 -56.28 -44.56 -71.63 -18.47 -21.32 -54.95
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013‘
732 2525 1043 760 785 728 700 217 202 205

Submission 201€ TJ

515 1034 1046 837 923 700 701 228 210 210

Difference TJ

-218  -1491 3 78 138 -28 1 11 7 5

%
CQ emissiors

-29.74  -59.06 0.33 1024 17.55 -3.91 0.15 5.30 3.66 2.56
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003‘

Submission 2017 kt 335 355 384 243 215 183 262 329 198 61
Submission 201¢ kt 245 236 256 165 94 101 73 268 157 28
Difference kt -90 -119 -127 -77 -122 -83 -188 -61 -41 -34

%

CQ emissiors

-26.91 -3351 -33.19 -31.85 -56.43 -45.08 -71.96 -1853 -20.70 -54.69
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Submission 2017 kt

Submission 2017 kt 56 192 80 59 61 56 54 17 16 16
Submission 201¢ kt 40 80 80 65 71 54 54 18 16 16
Difference kt -17 -111 0 6 11 -2 0 1 1 0

% -29.44 -58.21 0.58 10.24 1755 -3.91 0.58 5.32 3.66 2.56
CH emissiors 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

0.0130 0.0138 0.0149 0.0094 0.0084 0.0069 0.0101 0.0127 0.0077 0.0024

Submission 201¢ kt

0.0095 0.0092 0.0100 0.0064 0.0037 0.0037 0.0028 0.0103 0.0060 0.0011

Difference kt

-0.0035 -0.0046 -0.0049 -0.0030 -0.0047 -0.0032 -0.0073 -0.0024 -0.0017 -0.0013

%
CH emissiors
Submission 2017 kt

-26.89 -33.49 -33.17 -31.80 -56.28 -46.34 -72.28 -18.60 -21.57 -54.95
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0.0022 0.0076 0.0030 0.0023 0.0024 0.0022 0.0021 0.0007 0.0006 0.0006

Submission 201¢ kt

0.0015 0.0031 0.0030 0.0025 0.0028 0.0021 0.0021 0.0007 0.0006 0.0006

Difference kt

-0.0007 -0.0045 0.0000 0.0002 0.0004 -0.0001 0.0000 0.0000 0.0000 0.0000

%
N,O emissiors
Submission 2017 kt

-29.74  -59.06 0.34 1024 17.55 -3.91 2.07 5.30 3.66 2.56
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
0.0026 0.0028 0.0030 0.0019 0.0017 0.0014 0.0020 0.0025 0.0015 0.0005

Submission 201¢ kt

0.0019 0.0018 0.0020 0.0013 0.0007 0.0007 0.0006 0.0021 0.0012 0.0002

Difference kt

-0.0007 -0.0009 -0.0010 -0.0006 -0.0009 -0.0006 -0.0015 -0.0005 -0.0003 -0.0003

%
N,O emissiors
Submissior?017 kt

-26.89 -33.49 -33.17 -31.80 -56.28 -46.80 -72.44 -18.64 -21.64 -54.95
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0.0004 0.0015 0.0006 0.0005 0.0005 0.0004 0.0004 0.0001 0.0001 0.0001

Submission 201¢ kt

0.0003 0.0006 0.0006 0.0005 0.0006 0.0004 0.0004 0.0001 0.0001 0.0001

Difference kt

-0.0001 -0.0009 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000

%

-29.74  -59.06 0.34 1024 17.55 -3.91 2.56 5.30 3.66 2.56

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

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

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

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

1.A.2.e, 2016

Structure of Fuels Activity CQ CH, N,O

data EF OxF Emissios EF Emissios EF Emissios

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [Kki] [kg N,O/TJ] [kt]
LPG 91.9 65.9 1 6.1 1 0.00009 0.1 0.00001
Heating and Other Gasaoill 85.2 74.1 1 6.3 3 0.00026 0.6 0.00005
Fuel Oil- Low Sulphur 87.3 77.4 1 6.8 3 0.00026 0.6 0.00005
Fuel Oil- High Sulphur 39.5 77.4 1 3.1 3 0.00012 0.6 0.00002
Other Bituminous Coal 559.5 94.4%) 0.971%) 51.3 10 0.00560 1.5 0.00084
Brown Coal + Lignite 1446.0 100.2*) 0.985%) 141.0 10 0.01446 1.5 0.00217
Coke 196.8 107 1 21.1 10 0.00197 1.5 0.00030
Natural Gas 14153.2 55.4%) 1 784.1 1 0.01415 0.1 0.00142
Wood/Wood Waste 465.5 112 1 52.1 30 0.01396 4 0.00186
Gaseous Biomass 88215 54.6 1 481.7 1 0.00882 0.1 0.00088
Total year 2016 25 946 1020.49 0.05969 0.00760
Totalyear 2015 26 335 1018.41 0.06544 0.00837
Index 2016/2015 0.99 1.00 0.91 0.91
Total year 1990 37 616 2 988.2 0.21342 0.03226
Index 2016/1990 0.69 0.52 0.28 0.24

?) 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 shown in details in the following outline.

2016
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
Heating and Other Gasoill CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
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

Thissubcategory includes all manufacturing processes related to the production of foodstuffs, beverages
and foodstuff preparations. The subcategory also includes fuel consumption in the tobacco industry. The
nature of the production processes permits the udeaorelatively high fraction of biofuels, especially
towards the end of the period.

In the CzSO Questionnaire (Cz3@,7), the consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:
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Food, Bverages and Tobacco

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

Food processingyeverages and tobacco
NACE Divisions 10, 11 and 12

The fraction ofCQ emissions in subsectol -
4]

1.A.2.e inCQ emissons in sector 1.A.2

CO, emissions [kt]

equalled 11% in 2016. It contributed %1 AR I Ot S O S g R St g
'[O CQ em|SS|OnS in the WhOIe Energj mLiquid fuels Solidfuels Biomass Gaseousfuels
sector.

>Fig.3-16 Development ofCQ emissions from fossifuels canbustion in

. . . . source category 1.A.2.e
The following figure provides asverview

of fuels consumption in the sutategory in 1.A.2.e.

It is obvious from the graph in Fig:18 that natural gas is the dominant fuel over the entire time series
with quite balanced consumption. The high share of fossil fuels at the beginning gietiod reduced
continuously and with replacement of fossil fuels by solid and gaseous biofuels towards the end of this
period. The overall amount of fuel consumed decreased until 2008. Since 2008 there has been an
increase in fuel consumption, which Bvered 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.

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

3.2.15.2 Methodological issues (CRF 1.A.2.¢e)
No specific methodological approaches were applied in this subcategory, otherwise see chapter 3.2.6.
3.2.15.3 Uncertainties and time -series consistency (CRF 1.A.2.e)
See chapter 3.2.5.
3.2.15.4 Category-specific QA/QC and verification (CRF 1.A.2.e)
No specific methods for QAMIn this category were usedtherwise see chapter 3.2.7.4.
3.2.15.5 Category-specific recalculations (CRF 1.A.2.e)

Quite extensive updates were provided in activity data by CzSO, which resulted in recalculation of this
category.

Tab. 3-32 Changes after recalculation in 1.A.2.e fBolidFuels

Submission 2017  TJ 1808.3 1705.1 2 100.9 1909.7 1977.9 2248.4
Submission 2018  TJ 1947.4 1794.8 2 150.2 1914.2 2012.8 2255.5

Difference TJ 139.0 89.7 49.3 4.5 34.9 7.1

% 7.69 5.26 2.34 0.24 1.76 0.31
Submission 2017  kt 176.1 166.3 206.0 186.7 192.7 218.6
Submission 2018  kt 188.5 174.4 210.3 187.2 195.8 219.3
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Difference kt 12.4 8.1 4.3 0.5 3.1 0.7
% 7.05 4.90 2.07 0.25 1.61 0.33
CH emissiors 2010 2011 2012 2013 2014 2015\

Submission 2017 kt 0.01808 0.01705 0.02101 0.01910 0.01978  0.02248
Submission 2018  kt 0.01947 0.01795 0.02150 0.01914  0.02013  0.02255

Difference kt 0.00139  0.00090 0.00049  0.00005 0.00035  0.00007
% 7.69 5.26 2.34 0.24 1.76 0.31
N,O emissiors 2010 2011 2012 2013 2014 2015‘

Submission 2017 kt 0.00271  0.00256  0.00315 0.00286 0.00297  0.00337
Submission 2018  kt 0.00292 0.00269 0.00323  0.00287  0.00302  0.00338
Difference kt 0.00021  0.00013 0.00007 0.00001 0.00005 0.00001

% 7.69 5.26 2.34 0.24 1.76 0.31

Tab. 3-33 Changes after recalculation in 1.A.2.e fatural Gas

p
Submission 2017 TJ 14006.8 13863.7 13410.0 137434 14087.6 139625

Submission 2018 TJ 14064.6 13919.7 13467.1 13800.0 14148.1 140223

Difference TJ 57.8 56.1 57.1 56.6 60.5 59.8

% 4.13 4.04 4.26 4.12 4.29 4.28
CQ emissiors 2010 2011 2012 2013 2014 2015
Submission 2017  kt 774.4 766.1 740.2 760.0 779.8 773.8
Submission 2018  kt 777.6 769.2 743.4 763.2 783.1 776.3
Difference kt 3.2 3.1 3.2 3.1 3.3 2.5

% 4.13 4.04 4.26 412 4.29 3.23

CH emissiors 2010 2011 2012 2013 2014 2015

Submission 2017  kt 0.01401 0.01386  0.01341 0.01374 0.01409 0.01396
Submission 2018 kt 0.01406  0.01392  0.01347 0.01380 0.01415 0.01402
Difference kt 0.00006 0.00006 0.00006 0.00006 0.00006  0.00006

% 4.13 4.04 4.26 4.12 4.29 4.28

N,O emissiors
Submission 2017  kt 0.00140 0.00139 0.00134 0.00137 0.00141  0.00140

Submission 2018 kt 0.00141 0.00139 0.00135 0.00138 0.00141  0.00140
Difference kt 0.00001  0.00001 0.00001 0.00001 0.00001 0.00001
% 4.13 4.04 4.26 4.12 4.29 4.28

After QA/QC activity data fdriquid Fuels in 2018ere updated.
Tab. 3-34 Changs after recalculation in 1.A.2.€r Liquid Fuels in years 1992012 and 2014015

Fuel consumption 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004\

Submission TJ 4165 3287 2638 3819 3613 1766 2032 3976 3295 3237 2872

2017

Submission TJ 4434 3818 3381 4081 3807 1919 2417 4116 3303 3257 2896

2018

Difference TJ 269 531 743 261 194 153 386 139 8 20 24
% 6.46 16.16 28.16 6.85 5.37 8.64 18.99 3.50 0.23 0.61 0.84

Fuel consumption 2010 2011

Submission TJ 2177 1721 1001 1051 812 783 288 250 171 300

2017

Submission TJ 2215 2131 1156 1305 1110 939 312 255 175 314

2018

Difference TJ 38 411 156 254 298 156 24 5 4 14
% 1.76 23.87 1555 2419 36.69 19.90 8.29 1.97 2.43 4.79

CQ emissiors 1999 2000

Submission kt 318 252 204 287 271 132 151 302 250 248 221
2017

Submission kt 338 293 262 307 286 144 181 313 251 250 223
2018
Difference kt 21 41 57 20 15 12 30 11 1 2 2
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% 6.55 16.31 28.18 7.04 5.54 8.94 19.80 3.56 0.23 0.61 0.83

Submission kt 167 132 77 80 62 60 21 18 12 22
2017
Submission  kt 170 164 89 100 85 72 23 19 12 23
2018
Difference kt 3 32 12 20 23 12 2 0 0 1

% 175 24.03 1571 2459 3749 20.26 8.63 2.07 2.67 5.13

Submission  kt 0.0125 0.0098 0.0079 0.0115 0.0108 0.0051 0.0057 0.0116 0.0095 0.0094 0.0085
2017

Submission  kt 0.0133 0.0114 0.0101 0.0122 0.0114 0.0056 0.0069 0.0120 0.0095 0.0095 0.0086
2018

Difference kt 0.0008 0.0016 0.0022 0.0008 0.0006 0.0005 0.0012 0.0004 0.0000 0.0001 0.0001
% 6.46 16.31 28.16 6.85 5.37 8.95 20.21 3.61 0.24 0.62 0.85

Submission  kt 0.0064 0.0051 0.0029 0.0030 0.0023 0.0022 0.0008 0.0007 0.0003 0.0007
2017

Submission  kt 0.0066 0.0063 0.0034 0.0037 0.0031 0.0027 0.0008 0.0007 0.0003 0.0008
2018

Difference kt 0.0001 0.0012 0.0005 0.0008 0.0009 0.0005 0.0001 0.0000 0.0000 0.0000
% 1.78 2430 16.04 2569 39.68 21.08 9.28 2.24 3.78 6.01

Submission  kt 0.0025 0.0019 0.0016 0.0023 0.0022 0.0010 0.0011 0.0023 0.0019 0.0019 0.0017
2017

Submission  kt 0.0027 0.0023 0.0020 0.0024 0.0023 0.0011 0.0014 0.0024 0.0019 0.0019 0.0017
2018

Difference kt 0.0002 0.0003 0.0004 0.0002 0.0001 0.0001 0.0002 0.0001 0.0000 0.0000 0.0000
% 6.46 16.35 28.16 6.85 5.37 9.04 2054 3.64 0.24 0.63 0.85

Submission  kt 0.0013 0.0010 0.0006 0.0006 0.0004 0.0004 0.0001 0.0001 0.0001 0.0001

2017

Submission  kt 0.0013 0.0013 0.0007 0.0007 0.0006 0.0005 0.0002 0.0001 0.0001 0.0001
2018

Difference kt 0.0000 0.0002 0.0001 0.0002 0.0002 0.0001 0.0000 0.0000 0.0000 0.0000
% 179 24.41 16.17 26.09 40.50 21.39 956 232 439 6.43
3.2.15.6 Category-specific planned improvements (CRF 1.A.2.e)

Currently there are no planned improvements in this category.

3.2.16 Manufacturing industries and construction  z Non-metallic Minerals (1.A.2.1)
3.2.16.1 Category description (CRF 1.A.2.1)

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

1.A.2.f, 2016

Structure of Fuels Activity CQ CH N,O

data EF OxF Emissiors EF Emissiors EF Emissiors

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg NoO/TJ] [kt]
LPG 107.2 65.86 1 7.1 1 0.00011 0.1 0.00001
Heating and Other Gasoil 255.6 74.1 1 18.9 3 0.00077 0.6 0.00015
Fuel Oil- Low Sulphur 43.7 77.4 1 3.4 3 0.00013 0.6 0.00003
Fuel Oil- High Sulphur 158.0 77.4 1 12.2 3 0.00047 0.6 0.00009
Other Qil 39.2 73.3 1 29 3 0.0 0.6 0.0
Antracit 251.8 98.3 1 24.8 10 0.0 15 0.0
Other Bituminous Coal 251.8 94.47*) 0.971%) 430.4 10 0.04694 1.5 0.00704
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1.A.2.f, 2016

Structure of Fuels Activity CcQ CH N,O

data EF OxF Emissiors EF Emissiors EF Emissiors

[TJ] [t CQ/TI] [kt] [kg CH/TJ] [kt] [kg N,O/TJ] [kt]
Brown Coal + Lignite 4693.9 99.02%) 0.985%) 30.0 10 0.00308 1.5 0.00046
Coke 307.7 107 1 105.3 10 0.00984 1.5 0.00148
Coal Tars 984.1 80.7 1 66.7 10 0.00826 1.5 0.00124
Cove Oven Gas 64.6 44.4 1 2.9 1 0.00006 0.1 0.00001
Natural Gas 23061.4 55.40%) 1 1277.6 1 0.02306 0.1 0.00231
Other fuels- liquid 30354 84.26%) 1 255.8 30 0.09106 4 0.01214
Other fuels- solid 2020.7 97.68*) 1 197.4 30 0.06062 4 0.00808
Wood/Wood Waste 106.4 112 1 11.9 30 0.00319 4 0.00043
Total year 2016 35955.7 2437.8 0.25023 0.03387
Total year 2015 35 337.4 2 356.1 0.19726 0.02687
Index 2016/2015 1.00 1.04 1.27 1.26
Total year 1990 59 962.4 4527.1 0.29373 0.04487
Index 2016/1990 0.59 0.54 0.85 0.75

" Country specific data

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

2016
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
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
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
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Other fuels- liquid ETS, 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 Tier 1

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

Category 1.A.2.f now comprises all industrial processes for the treatment efivegrals raw materials

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

The category is characterized by high energy intensity, and for it is also typical consumption "Other
fuels”, that are burned at the cement works furnaces. The cement kilns in the Czech Republic are the
only one facilities(except the industal waste incinerators reported in sector 5 Waste), in which it is
allowed incinerating waste, respectively an alternative fuels made from waste.

In the CzSO Questionnaire (CzSO, 20hé consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

Non-Metallic Minerals
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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

==
o N
|

The fraction ofCQ emissions in subsectol
1.A.2.f in CQ emissons in sector 1.A.2
equalled 26.2% in2016. It contributed 2.%

to CQ emissions in the whole Energy sector.

production [Mt]
(=]

Between the most important businesses al "5 S e e ah ol e o e e il

included mainly cement (a total of & 7 7 S S S F 0TS P
pens . . — clink — S

facilities), which are operated in the s b e

glass briks porcelain

northern, central and eastern Bohemia an. ——Totalproduction

Cen_tr_al MoraVia and lime (a total of ;Fig.3-17Production of the most important mineral products
facilities) in southern and eastern Bohemia

and North Moravia.
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T — Total production of the most important
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~ soo0 Iy T Fig.3-17.

£ 3000 + 2

£ 200 § - : G Fig. 3-18 provides an werview of fuels

%‘ iggg 1 consumption andCQ emissions in the

o

sub-category in 1.A.2.f.

The graph shows the evolution o£Q
emissions, that has the same pattern as
mliquidfuels mSolidfuels NaturalGas = Otherfossilfuels Biomass the fuel Consumption. The hlgh
consumption of fossil fuel at the beginning
Fig.3-18 Developmentof CQ emissions in source category 1.A.2.f of the period decreased gradually, and it is
evident that the most important fuel in
this sector is natural gas. The high consumption o$ifdsielsgradually was declining and liquid fuels,
from 2002 gradually were replaced by alternative fuels (Other fuels). The inciredisel consumption
between 2005 and 2008, was interrupted by the crisis development of the economy and after some
recovey in 20102011, followed by another decline

3.2.16.2 Methodological issues (CRF 1.A.2.1)

The category of NoiMetallic Minerals reports consumption of alternative fuels (Other fuels). The
compilation consumption balance and the determination of the emission facioe 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 alternative fuels are available. At the same
time, data from theREZZO 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 alternative fuels is further corrected according to the dattherserver of the Union of
cement and lime manufacturers (www.svcement.cz). Alternative fuel consumption is shoWwabin

3-35.
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Tab. 3-35 Consumption of alternative fuels in sector 1.A.2.f

Solid fuels 2424 3 200 3517 3398 3726 5037 5537
Liquid fuels 1266 1156 589 1014 240 557 682
Total 3690 4 356 4 105 4412 3966 5594 6 219
Solid fuels 3224 3885 3 055 1137 3234 3576 3035
Liquid fuels 708 661 394 1181 18 1017 2021
Total 3932 4 546 3 449 2318 3252 4 593 5 056

Emission factors for calculatingQ emissions vary according to composition of the individual types of
fuel (solid, liquid fuels). As a solid alternative fuels are used variety of sorted waste, used tires, animal
meal, etc. Among the alternative liquid fuels are included mainly used @kevpetroleum products, or

even rendered fats. The resulting emission factor corresponds to the relative representation of individual
types of fuels. IMab. 3-36is shown an overview of emission factors used for solid and liquid alternative
fuels in different years.

Tab. 3-36 CQ emission factors used ithe consumption of alternative fuels in sector 1.A.2.f
Solid fuels 95.5 87.6 44.2 77.2 17.5 40.1 44.0
Liquid fuels 212.2 279.9 311.4 287.2 291.6 381.2 419.0

Solid fuels 57.5 51.2 30.5 91.9 1.3 80.7 255.8
Liquid fuels 274.8 333.3 293.8 105.5 278.2 306.5 197.4

For the calculation o€H and N,O emissions were used default emission factors in line with the IPCC
methodology 200§IPCC 2006jor the entire timeselies 20032016 {Tab. 3-37).

Tab. 3-37 Emission factors fo€H, and N,O emissions used in the consumption of altertiee fuels sector 1.A.2.f

Solid fuels 30 4
Liquid fuels 30 4
70 - - - - - - - - | 18 _
F 60 f 1’ i $ 3.2.16.3 Uncertainties and time -
=50 = 2 series consistency (CRF 1.A.2.1)
S 40 i 1 10 £
g & 8 See chapter 3.2.5.
E30 4 8 %
" ‘ -g
s -6 .
20 | 5 i 3.2.16.4 Category-specific QA/QC
210 - and verification (CRF 1.A.2.f)
o ,E
R B R As a baS|_c |n_d|cator for verification (_)f fuel
consumption in the sector of production of
Fuels consumption Minerals production p|g iron and steel, shdd be regarded

indicators of the overall production of
basic goods such as cement, lime, clay tiles
and roof tiling or glass and fine ceramics.
This is a relatively large mass flows, which also exhibit high energy demandsli®igC8mparison of
total production and total fuel consumption in the sub sector 1.A.2.f is show#mgi3-19.

Fig.3-19 Trends in production of mineral products compared with t
development of fuel consumption in the sectdr. A2.f
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The basic trend flow of production of mineral products in total corresponds wighl the total fuel
consumption. 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 3.8.

3.2.16.5 Category-specific recalculations (CRF 1.A.2.1)

Quite extensive updates were provided in activity data by CzSO, which resulted in recalculation of this
category.

Tab. 3-38 Changes after recalculation inA.2.f for Solid Fuels

Submission 2017  TJ 8 535.3 9228.4 9 000.2 7 488.4 7 436.9 6 787.7
Submission 2018  TJ 9 538.2 9738.4 9641.3 7152.2 7423.4 6 653.9

Difference TJ 1002.9 510.0 641.1 -336.3 -13.5 -133.8
% 11.75 5.53 7.12 -4.49 -0.18 -1.97
Submission 2017 kt 803.7 853.4 829.3 683.9 682.3 623.8
Submission 2018 kt 896.0 903.2 890.3 659.9 685.1 614.9
Difference kt 92.2 49.7 61.0 -23.9 2.8 -8.8
% 11.47 5.83 7.36 -3.50 0.41 -1.41

Submission 2017  kt 0.08494 0.09178 0.08943 0.07431 0.07381 0.06729
Submission 2018  kt 0.09497 0.09688 0.09584 0.07095 0.07367 0.06596
Difference kt 0.01003  0.00510 0.00641 -0.00336 -0.00013 -0.00134

% 11.81 5.56 7.17 -4.53 -0.18 -1.99

Submission 2017  kt 0.01274 0.01376 0.01341 0.01114 0.01107 0.01009
Submission 2018  kt 0.01424  0.01453 0.01437 0.01064 0.01105 0.00989
Difference kt 0.00150 0.00076  0.00096 -0.00050 -0.00002 -0.00020

% 11.81 5.56 7.17 -4.53 -0.18 -1.99

Tab. 3-39 Changes after recalculation in 1.A.2.f fdlatural Gas

Submission 2017 TJ 248842 219851 217884 21727.3 220924 23396.2
Submission 2018 TJ 249869 220740 218812 21816.8 22187.3 23496.3
Difference TJ 102.8 88.9 92.7 89.5 94.9 100.1

% 0.41 0.40 0.42 0.41 0.43 0.43

Submission 2017 kt 1375.8 1214.9 1202.7 1201.6 12229 1296.6
Submission 2018 kt 13815 1219.8 1207.8 1206.5 1228.1 1300.8
Difference kt 5.7 4.9 5.1 4.9 5.3 4.2

% 0.41 0.40 0.42 0.41 0.43 0.32

Submission 2017  kt 0.02488 0.02199 0.02179 0.02173  0.02209  0.02340
Submission 2018  kt 0.02499 0.02207 0.02188 0.02182 0.02219  0.02350
Difference kt 0.00010 0.00009 0.00009 0.00009 0.00009 0.00010

% 0.41 0.40 0.42 0.41 0.43 0.43

Submission 2017  kt 0.00249  0.00220 0.00218 0.00217 0.00221  0.00234
Submission 2018  kt 0.00250 0.00221 0.00219 0.00218 0.00222  0.00235
Difference kt 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

% 0.41 0.40 0.42 0.41 0.43 0.43

After QA/QC activity data fdriquid Fuels in 2018ere updated.
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Tab. 3-40 Changs after recalculation in 1.A.2for Liquid Fuels in years 1992013 and 2015

Fuelconsumption 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004\
Submission TJ 12532 10361 9096 7451 9040 5876 4750 3529 3021 2248 2610
2017
Submission TJ 13922 12246 11161 8770 10739 7138 7421 5338 3494 2634 2796
2018
Difference TJ 1390 1885 2065 1319 1699 1262 2671 1809 473 386 186
% 11.09 18.20 2270 17.70 18.80 21.47 56.22 51.26 15.65 17.18 7.13
Fuel consumption 2010 2011 2012 2013 2015
Submission TJ 2709 1665 1991 1430 1503 1272 972 729 565 587
2017
Submission TJ 3740 1801 2022 1477 1736 1386 983 689 571 594
2018
Difference TJ 1032 136 31 47 233 114 11 -40 5 8
% 38.09 8.19 1.56 3.29 15.53 8.99 1.09 -5.50 0.93 1.32
CQ emissiors 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Submission  kt 967 800 700 571 695 452 364 269 228 172 200
2017
Submission  kt 1075 946 860 673 827 550 570 409 264 201 215
2018
Difference kt 108 146 160 102 132 98 207 140 36 30 14
% 11.12 1823 2282 17.87 1891 21.60 56.83 52.02 1558 17.31 7.12
CQ emissiors 2005 2006 2007 2008 2009 2010 2011 2012 2013 2015\
Submission kt 206 127 153 108 114 95 73 55 42 43
2017
Submission kt 284 138 155 112 132 104 74 52 43 44
2018
Difference kt 78 10 2 4 18 9 1 -3 0 1
% 37.77 8.22 1.58 3.36 15.84 9.32 1.14 -543 0.96 1.33
CH, emissiors 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004\
Submission  kt 0.0376 0.0311 0.0273 0.0224 0.0271 0.0176 0.0141 0.0104 0.0088 0.0066 0.0077
2017
Submission  kt 0.0418 0.0367 0.0335 0.0263 0.0322 0.0214 0.0221 0.0158 0.0102 0.0077 0.0083
2018
Difference kt 0.0042 0.0057 0.0062 0.0040 0.0051 0.0038 0.0080 0.0054 0.0014 0.0012 0.0006
% 11.09 18.20 22.70 17.70 18.80 2147 56.96 52.17 16.15 17.67 7.21
CH, emissiors 2005 2006 2007 2008 2009 2010 2011 2012 2013 2015\
Submission  kt 0.0080 0.0049 0.0059 0.0041 0.0044 0.0037 0.0028 0.0021 0.0016 0.0016
2017
Submission  kt 0.0111 0.0053 0.0060 0.0042 0.0051 0.0040 0.0029 0.0020 0.0016 0.0016
2018
Difference kt 0.0031 0.0004 0.0001 0.0001 0.0007 0.0003 0.0000 -0.0001 0.0000 0.0000
%  38.52 8.35 1.59 3.44 15.85 9.31 1.13 -5.74 0.98 1.47
N,O emissiors 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Submission  kt 0.0075 0.0062 0.0055 0.0045 0.0054 0.0035 0.0028 0.0021 0.0017 0.0013 0.0015
2017
Submission  kt 0.0084 0.0073 0.0067 0.0053 0.0064 0.0043 0.0044 0.0032 0.0020 0.0015 0.0017
2018
Difference  kt 0.0008 0.0011 0.0012 0.0008 0.0010 0.0008 0.0016 0.0011 0.0003 0.0002 0.0001
% 11.09 1820 22.70 17.70 18.80 21.47 57.14 5240 1627 1779 7.23
N,O emissiors 2005 2006 2007 2008 2009 2010 2011 2012 2013 2015
Submission  kt 0.0016 0.0010 0.0012 0.0008 0.0009 0.0007 0.0006 0.0004 0.0003 0.0003
2017
Submission  kt 0.0022 0.0011 0.0012 0.0008 0.0010 0.0008 0.0006 0.0004 0.0003 0.0003
2018
Difference  kt 0.0006 0.0001 0.0000 0.0000 0.0001 0.0001 0.0000 0.0000 0.0000 0.0000
% 3864 839 159 348 1593 939 114 581 100 152
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3.2.16.6 Category-specific planned improvements (CRF 1.A.2.f)

Currently there are no planned improvementslis category.

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

3.2.17.1 Category description (CRF 1.A.2.9)

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

1.A.2.g, 2016

Structure of Fuels Activity CQ CH N,O

data EF OxF Emissios EF Emissios EF Emissios

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

CQ/TJ] CH/TJ] N,O/TJ]
LPG 1102.7 65.86) 1 72.6 1 0.00110 0.1 0.00011
Heating and Other Gasoil 309.8 74.1 1 66.3 3 0.00268 0.6 0.00054
Fuel Oil- Low Sulphur 894.6 77.4 1 43.9 3 0.00170 0.6 0.00034
Fuel Oil- High Sulphur 567.6 77.4 1 15.3 3 0.00059 0.6 0.00012
Anthracite 56.0 98.3 1 5.5 10 0.00345 1.5 0.00008
Other Bitumenous Coal 31.1 94.47*) 0.971%) 29 10 0.00031 1.5 0.00005
Brown Coal + Lignite 846.1 99.02*) 0.985%) 82.5 10 0.00846 1.5 0.00127
Coke 196.8 107 1 21.1 10 0.00197 1.5 0.00030
Cove Oven Gas 24.9 44.4 1 1.1 1 0.00002 0.1 0.00000
Natural Gas 34 230.9 55.40%) 1 1896.4 1 0.03423 0.1 0.00342
Wood/Wood Waste 10 325.1 112 1 1156.4 30 0.30975 4 0.04130
Gaseous Biomass 261.4 54.6 1 14.3 1 0.00026 0.1 0.00003
Total year 201 48734.6 2207.87 0.36454 0.04755
Total year 201 49 884.3 2381.26 0.32708 0.04412
Index 2016/2015 0.98 0.93 1.11 1.08
301

Total year 1990 656.3 23170.72 1.97324 0.29944
Index 2016/1990 0.16 0.09 0.18 0.16

g Country specific data

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

2016
Structure of Fuels Source of 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
Heating and Other Gasoll CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Antracit CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
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
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1
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This subcategory includes the remaining enterprises in the processing industry not included in
subcategories 1.A.2.a to 1.A.2.f. Thés an |
energydemanding  branch  with  fuel
consumption, such as the textile and leath¢  #°° \ T e
industry, wood processing and subseque
production processes, the entire machin
industry, incl. production of means o
transport and the construction industry.
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In the CzSO Questionnaire (CzSO, 201he
consumption of the individual kinds of fuels i 0
this sector is reported in the section Industr A L SR R R G S
Sector under the Item Wliquidfuels ®Solidfuels Biomass " Gaseousfusls

I Transport Equipment Fig.3-20 Development of C@emissions in source category 1.A.2.¢
Machinery

Mining (excluding fuels) and Quarrying
Wood and Wood Products
Constrution

Textiles and Leather
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Nonspecified (Industry)

There are embodied the fuels of economic part according to NACE Rev. 2 Other: NACE Divisdéns 05
13¢ 16, 21¢ 22, 25¢ 33 and 41 43.

The fraction ofCQ emissions in subsector 1.A.2.f @Q emissons in sector 1.A.2 equalled 23.7% in
2016. It contributed 2.% toCQ emissions in the whole Energy sector. Overall emissions have exhibited

a decrease since 1990. At the beginning of the period, solid Fuels were of major importance, but this has
constanty decreased until 201@.iquid fuels have also constantly decreased in importance since 1990.
Natural Gas is also important fuel in this category.

The graph in Fig.-30 shows that the beginning of the period was characterised by highly energy
intensivetypes of industrial processes in this category. Social changes occurring in the Czech Republic in
the early 90s resulted in energpaving measures being introduced by newly privatized enterprises.
Together, these influences led to an end to inefficienbdarction and suppression of consumption,
particularly of fossil fuels, which were the dominant fuels at the beginning of the period and virtually
disappeared by 2005, when they were replaced by biomass. At the same time, the importance of liquid
fuels deceased. All this was reflected very significantly by a decline inCil3eemissions(and other
greenhouse gases). This is the category with the largest relative decre@§gemissions from 1990 to
2016(90% decrease).

3.2.17.2 Methodological issues (CRF 1.A.2.9)

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

3.2.17.3 Uncertainties and time -series consistency (CRF 1.A.2.9g)

See chapter 3.2.5.

Part 1:Annual inventory submission 110



.-&.CHMI NATIONAIGHANVENTORREPORT OF TREECHREPUBLIA990-2016

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

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

Quite extensive updates were provided in activity data by CzSO, which resulted in recalculation of this

category.

Tab. 3-41 Changes after recalculation in 1.A.2.g f8olidFuels

Fuel consumption 2010 2011 2012 2013 2014 2015
Submission 2017 TJ 2 165.2 1546.8 1483.3 1461.9 1435.9 1353.2
Submission 2018 TJ 2 264.9 1620.8 1517.4 1506.7 1152.9 1172.6
Difference TJ 99.7 73.9 34.0 44.7 -283.0 -180.6

% 4.60 4.78 2.29 3.06 -19.71 -13.34
CQ emissiors 2011 2012 2013 2014 2015\
Submission 2017  kt 191.7 146.2 144.4 143.8 141.9 133.5
Submission 2018  kt 200.5 152.6 147.4 147.7 113.4 115.2
Difference kt 8.9 6.4 3.0 3.9 -28.5 -18.3

% 4.63 4.41 2.05 2.72 -20.09 -13.71
CH emissiors 2010 2011 2012 2013 2014 2015\
Submission 2017  kt 0.01813 0.01428 0.01434 0.01428 0.01404 0.01324
Submission 2018  kt 0.01917 0.01502 0.01468 0.01473 0.01121 0.01144
Difference kt 0.00104 0.00074 0.00034 0.00045 -0.00283 -0.00181

% 5.75 5.18 2.37 3.13 -20.16 -13.63
N,O emissiors 2010 2011 2012 2013 2014 2015
Submission 2017  kt 0.00270 0.00213  0.00215 0.00214 0.00210 0.00198
Submission 2018  kt 0.00286  0.00225 0.00220 0.00221 0.00168 0.00171
Difference kt 0.00016  0.00011  0.00005 0.00007 -0.00042 -0.00027

% 5.80 5.19 2.38 3.14 -20.18 -13.65

Tab. 3-42 Changes after recalculation in 1.A.2.g fdatural Gas

Fuel consumption 2010 2011 2012

CQ emissiors 2010 2011 2012
Submission 2017  kt 2036.5 1801.9 1850.3 1813.9

Submission 2017 TJ 36835.1 32608.3 33520.6 32799.5 28146.5 3005538
Submission 2018 TJ 36987.2 32740.2 33663.2 329345 28267.3 301844
Difference TJ 152.1 131.9 142.7 135.1 120.9 128.6

% 0.41 0.40 0.43 0.41 0.43 0.43

1558.0

Submission 2018  kt 2044.9 1809.2 1858.2 1821.3 1564.7 1671.1
Difference kt 8.4 7.3 7.9 7.5 6.7 5.4

% 0.41 0.40 0.43 0.41 0.43 0.32
CH, emissiors 2010 2011 2012 2013 2014 2015\
Submission 2017  kt 0.03684 0.03261 0.03352 0.03280 0.02815 0.03006
Submission 2018  kt 0.03699 0.03274 0.03366 0.03293  0.02827 0.03018
Difference kt 0.00015 0.00013 0.00014 0.00014 0.00012 0.00013

% 0.41 0.40 0.43 0.41 0.43 0.43
N,O emissiors 2010 2011 2012 2013 2014 2015\
Submission 2017  kt 0.00368 0.00326 0.00335 0.00328 0.00281 0.00301
Submission 2018  kt 0.00370  0.00327 0.00337 0.00329 0.00283 0.00302
Difference kt 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001

% 0.41 0.40 0.43 0.41 0.43 0.43

After QA/QC activity data fdriquid Fuels in 2018ere updated.
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Tab. 3-43 Changs after recalculation in 1.A.2.fpr Liquid Fuels in year$994-2015

Fuel consumption 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Submission  TJ 50500 42685 20281 22100 28086 10535 13239 14629 17429 15540 14 352
2017
Submission TJ 50006 41806 19120 21518 27762 10189 12616 13469 17500 15573 14 360

2018
Difference T -494 -879 -1161  -582 -323 -346 -623 -1 160 72 33 8
% -098 -206 -573 -263 -115 -3.28 -471 -7.93 0.41 0.21 0.05
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Submission TJ 5728 8816 8340 7242 9010 8212 7002 6531 3724 7510 8234
2017
Submission TJ 6150 8265 8076 6803 8507 7770 6956 6517 3671 7677 8166
2018
Difference TJ 422 -551 -264 -439 -503 -442 -46 -15 -53 166 -68
% 736 -6.24 -3.17 -6.06 -558 -538 -066 -0.23 -1.43 221 -0.83
CQ emissiors 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Submission kt 3812 3188 1526 1666 2105 796 982 1079 1279 1135 1045
2017
Submission kt 3774 3120 1436 1621 2080 770 933 990 1283 1137 1046
2018
Difference kt -38 -68 -90 -45 -25 -27 -48 -90 5 2 1
% -100 -213 589 -270 -1.19 -336 -491 -8.32 0.38 0.21 0.05
CQ emissiors 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Submission  kt 414 651 622 537 669 614 521 482 275 545 600
2017
Submission  kt 445 608 602 503 630 580 517 481 271 558 595
2018
Difference kt 31 -43 -20 -34 -39 -34 -4 -1 -4 12 -5
% 742 656 -329 633 582 552 -069 -024 -144 226 -0.79
CH emissiors 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Submission  kt 0.1515 0.1277 0.0603 0.0660 0.0835 0.0307 0.0368 0.0407 0.0495 0.0429 0.0394
2017
Submission  kt 0.1500 0.1251 0.0568 0.0643 0.0826 0.0296 0.0349 0.0372 0.0497 0.0430 0.0394
2018
Difference kt -0.0015 -0.0026 -0.0035 -0.0017 -0.0010 -0.0010 -0.0019 -0.0035 0.0002 0.0001 0.0000
% -098 -206 578 -264 -1.16 -3.38 -5.08 -8.55 0.43 0.23 0.06
CH emissiors 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015\
Submission  kt 0.0133 0.0249 0.0243 0.0212 0.0267 0.0240 0.0205 0.0188 0.0104 0.0202 0.0232
2017
Submission  kt 0.0146 0.0232 0.0235 0.0199 0.0252 0.0227 0.0204 0.0187 0.0103 0.0207 0.0231
2018
Difference kt 0.0013 -0.0017 -0.0008 -0.0013 -0.0015 -0.0014 -0.0001 0.0000 -0.0002 0.0005 -0.0001
% 949 664 -327 -6.22 566 -568 -067 -0.24 -1.53 246 -0.48
N,O emissiors 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Submission  kt 0.0303 0.0255 0.0120 0.0132 0.0167 0.0061 0.0072 0.0080 0.0098 0.0084 0.0077
2017
Submission  kt 0.0300 0.0250 0.0113 0.0128 0.0165 0.0059 0.0068 0.0073 0.0098 0.0084 0.0077
2018
Difference kt -0.0003 -0.0005 -0.0007 -0.0003 -0.0002 -0.0002 -0.0004 -0.0007 0.0000 0.0000 0.0000
% -098 -207 579 -265 -1.16 -3.41 -519 -8.73 0.44 0.24 0.06
N,O emissiors 2005 2006 2007 2008 2009 2010 2011 2012

Submission  kt 0.0025 0.0049 0.0048 0.0042 0.0053 0.0048 0.0041 0.0037 0.0021 0.0039 0.0046

2017
Submission  kt 0.0027 0.0046 0.0047 0.0039 0.0050 0.0045 0.0041 0.0037 0.0020 0.0040 0.0046
2018
Difference kt 0.0003 -0.0003 -0.0002 -0.0003 -0.0003 -0.0003 0.0000 0.0000 0.0000 0.0001 0.0000

% 1023 -6.74 -329 -626 -568 576 -068 -0.24 -1.55 254 -0.39
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3.2.17.6 Category-specific planned improvements (CRF 1.A.2.9)

Currently there are no planned improvements in this category.

3.2.18 Transport (1.A.3)

For the purposes of calculations of greenhouse gas emissions, the categories of transport modes and
vehicle categories did not change compared to 2008. The criteria for inclusion of certain vehicle
categories in a particular category consist of trensport mode, the fuel used and the type of emission
standard that the prticular vehicle must meet (iroad transport). The categories of vehicles for non

road transport are not as detailed.

The data required for statistical analysis of fuel consunmpéice provided by the Ministry of Transport of

the Czech Republic (transport yearbooks), The Czech Hydrometeorological Institute (research), The Czech
Air Navigation Services (yearbooks) and also traffic surveys (Traffic census) and the research @fctivities
CDV.

The categories of mobile sources are as follows:

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

airplanes fuelled by aviation gasoline
airplanes fuelled by jet kerosene

=a =

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

motorcycles,

passenger and light duty gasoline vehiadeaventional,

passenger and light duty gasoline vehicles with EURONMits,

passenger and light duty diesel vehicles conventional,

passenger and light duty diesel vehicles with EUQirits,

passenger cars and light duty vehicles using LPG, CNGo&ueld(separately),
heavy duty diesel vehicles and buses, conventional,

heavy duty diesel vehicles and buses with EURQimits,

heavy duty vehicles and buses using CNG and biofuels (separately).

=4 =4 =8 =8 -8 -8 8 4 -9

Railways(CRF 1.A.3.c)

i diesel locomotives

Domestic Navigation (CRF 1.A.3.d)

ships with diesel engines

=

Other Transportation(CRF 1.A.3.e)
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3.2.18.1 Methodological issues

The methodology in the Czech Republic employs emission factdgskigi] of fuel not in [g.TJ] of
energy, because the countgpecific measured data of every greenhouse gas or pollutant imtaeal
database are in this unit. The main reason why eh@ssion factors are ifg.kg"] of fuelis based on the

fact that consumption of every fuel is monitored in units of weight. The emission data calculated for the
CRF Reporter are affected by a calorific value (which is variable in different yearsiro¢algr fuel and

the fuel consumption for the CRF Reporter must be converted from weight to energy units (using the
calorific value). So the time series of IEF depends partially on the trend of calorific values and in this case
mostly on emission factorsf different

7000 vehicle technologies (due to EURO
emission standard). Emission factors of
individual transport categories are
always given for current submission

2000 | year. All calorific values used for

6000

5000 -~

Esooo ] calculations in a transport sector are
presented within the Chapter 3
20907 (Energy).

1000 +
In the table below are displayed

activity data by all modes of transport,
and its graphical comparison is shown

T
—
—
o

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

~

[Jet kerosene W Aviation gasoline X i i
Road Transport - Gasoline Road Transport - Diesel Oil n F|g 3'21 MOb”e sources Used fOI’
Road Transport - LPG Road Transport- CNG

W Road Transport - Biodiesel M Road Transport - Bioethanol Other purposes than transport

(gasolinepowered lawn mowers, chain

Fig.3-21 Annual fuel consumption by all modes of transport saws, construction machinery, etc.)
make a smaller contribution to the

increasing consumption of galine and diesel oil.

Tab. 3-44 Fuel consumption by all modes of transport

2000 3 192 1845 1741 62 2 70 0 104 5
2001 2 205 1888 1968 63 2 52 0 97 8
2002 3 177 1908 2133 64 5 73 0 94 4
2003 3 238 2084 2525 65 5 70 0 92 4
2004 3 306 2077 2772 68 3 36 0 91 6
2005 2 318 2039 3228 70 3 3 0 92 5
2006 2 326 1994 3369 72 3 20 2 96 6
2007 2 342 2081 3558 77 4 34 0 95 5
2008 2 362 2001 3561 80 5 85 54 105 4
2009 2 331 1936 3445 74 6 154 91 95 5
2010 2 310 1755 3301 77 7 196 90 92 4
2011 1 307 1684 3318 78 8 271 94 90 3
2012 2 286 1569 3356 86 10 248 87 87 5
2013 2 276 1474 3406 89 15 253 83 85 2
2014 2 283 1455 3570 98 21 284 102 86 3
2015 3 287 1465 3799 98 31 264 98 83 3
2016 3 309 1519 3960 99 42 286 74 86 4
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3.2.18.2 Aviation(CRF 1.A.3.a, 1.D.1.a)

Burning processes in air transport are very different from those in land and water transport. This is
caused by operation in a wider range of atmospheric conditions (i.e. substantial changes in atmospheric
pressure, air tempeature and humidity). These variables change vertically with altitude and horizontally
with air masses. Category 1.A.3.a (emissions from domestic civil aviation) and 1.D.1.a (international civil
aviation) are reported with respect to the individual flighttases: LTO (Landing/Tas#: 0-3,000 feet)

and Cruise (above 3,000 feet). Emissions from military aircraft are not included in this category but are
reported under 1.A.5.b Military: Mobile Combustion.

3.2.18.2.1 Methodological issues

Aircraft emissions have beesstimated on the basis of overall fuel consumption in aviation. It is very
important to distinguish between domestic and international flights. CZSO provides values for fuel
O2yadzYLIiA2y TF2N G6KSasS Gg2 OFGSIA2NAER: ASYR NI GFUSO
Every year CDV makes its own estimate of fuel used in the Czech Republic by domestic aviation. Emission
estimates are based on overall fuel consumption by domestic flights. The activity data is obtained from

the Transport Yearbook plibhed every year by the Ministry of Transport. The process of estimating
emissions is based on fuel consumption of aviation gasoline and jet kerosene obtained from the Czech
Statistical Office (CZSO). This fuel consumption is:

9 For aviation gasoline, corgired to be used fully by domestic flights

1 For jet kerosene, consumption is divided between domestic and international flights using the
ratio between transport performance in domestic and international aviation calculated on the
basis of data from the @nsport yearbook published every year by the Ministry of Transport

The next step is to define the ratio between fuel consumption during LTO and during Cruisenligst
(seeTab. 3-45). Emissions are estimated by multiplying the consumption of jet kerosene and aviation
gasoline by the ratio of consumption of a flight phase and by the emission factors (EF).

Tab. 3-45Ratio of fuelconsumptionbetween LTO anthe Cruise flight mode

Jet Kerosene LTO 0.15
CRUISE 0.85

Aviation LTO 0.1

gasoline CRUISE 0.9

Activity data

Activity data areobtainedfrom CZSO and are divided between LTO and Cruise flightsraoderding to

the ratio in Tab. 3-45. The total consumption ofet kerosene in the Czech Republic is divided into five
categories (Civil Aviation, International Aviation, Army, Industry and Commercial and Public Services). Jet
kerosene consumption as well abe relevant emissions fronthe categoriesof Army, Industry,
Commercial and Public Services is not reportethéCRF tables in Transport sector 1A3, but in sectors
1A5b, 1A2f and 1A4a respectivelfhe dher two categorieqCivil Aviation and International Aviation)
are divided on the basis of expert judgement in the whole time period when main ontésia
combination of transport performance of air passenger transport (arggnallnumberof domestic lines
between the main Czech airports) and transport performance of air freight transport (MoT, 2016).
Compared tointernational flights, regular domestic flights usijeg kerosenecorrespond toa very small
percentage in the Czech Republegular domestic flights (11 Td3ing kerosene are represented by a
very small percentage in the Czech Republic compared to international flights (13 368 Tihe
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domesticaviation categorythe IEA
200 data (1472 TJ) also include kerosene
consumption reported to IEA by
. CZSO (divided in CRFtointhe
R T — categories of Army, Industry,
250 ——4 Commercial and Public Servicasd
%200 — o not used for aviation or transport
150 Tab. 346 ((on the ERT
100 recommendation)  shows  the
o | distribution of kerosene
. consumption in the CRF Reporter in
'\,@Q q,@\ m@m q,@o) '19& '\EP% q,QQb E,f)\ m“iufj '\9\9 "9\'\/ '\55\? "9’3) "9«,‘"‘ ’\9\" ’_"6\,‘0 gggl np ?rrfl)sn: ntr\:\gtr;léiftgzr:thgstg;ﬁl »
Fig.3-22 Annual jet kerosene consumption in aviation sums of kereene (CRF vs. IEA) are

identical or nearly identicah most
casesTab. 3-47 givesjet kerosene consumption according flight mode.

Tab. 3-46 Distribution of the jet kerosene consumption inhe CRF Reporter and |IEA data [TJ]

1990 19 7 325 0 7 344 7 344 0 7 344
1991 20 6 020 0 6 040 6 040 0 6 040
1992 29 6 967 0 6 996 6 996 0 6 996
1993 31 5792 0 5823 5823 0 5823
1994 49 7 208 0 7 257 7 257 0 7 257
1995 15 7 805 0 7 820 7820 0 7820
1996 41 5 866 0 5907 5603 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 7 556 770 8 346 6 976 1370 8 346
2003 24 10 163 556 10 743 8 432 2311 10 743
2004 35 13 062 685 13782 12 070 1712 13 782
2005 37 13573 728 14 338 13182 1156 14 338
2006 46 14 070 563 14 679 14 073 606 14 679
2007 46 14 763 1126 15 936 14 462 1472 15934
2008 31 15 644 1083 16 758 14 895 1862 16 757
2009 45 14 287 1169 15501 14 246 1256 15501
2010 36 13 387 866 14 290 13120 1169 14 289
2011 22 13 272 1516 14 810 12 990 1819 14 809
2012 17 12 367 736 13121 12 297 823 13120
2013 19 11931 650 12 599 11 864 736 12 600
2014 12 12 241 686 12 859 12 254 693 12 974
2015 14 12 413 1386 13 206 12 341 1472 13 813
2016 11 13 368 1634 14 246 13 250 1645 14 895
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Tab. 3-47 Jet kerosene consumption according toe flight mode

2000 0.05 288
2001 0.06 30.7
2002 0.05 26.5
2003 0.06 357
2004 0.08 459
2005 0.09 47.7
2006 0.11 48.8
2007 0.11 51.2
2008 0.07 54.3
2009 0.10 49.6
2010 0.08 46.5
2011 0.05 46.0
2012 0.04 42.9
2013 0.05 414
2014 0.03 424
2015 0.03 43.0
2016 0.03 46.3

Emission factors

0.45 1632
0.54 1743
0.45 1505
0.54 2023
0.72 2601
0.81 2703
0.99 277.2
0.99 2908
0.63 307.7
0.90 2814
0.72 2635
0.45 2610
0.36 2431
0.45 2346
0.27 2406
0.27 2440
0.24 262.7

Under Tier 1 the emission factors fo€Q, NO and Ckare based onthe calorific value otthe fuel
(updatedevery year bythe Czech Oil Questionnaire for EEA) and EF (kg/TJ) stateslIPCC Guidelines

for aviation.

Tab. 3-48 Emission factordor CQ, N,O and Chifrom aviation inthe current year in [g.kgl] of fuel

Civil Aviation-LTO Aviation Gasoline 3065
Civil Aviation- Cruise Aviation Gasoline 3065
Civil Aviation-LTO Kerosene 3096
Civil Aviation- Cruise Kerosene 3096

Emissions

0.09 0.02
0.09 0.02
0.09 0.02
0.09 0.02

1200

1000

800

kt

400 -

200 4

600 -

2015
2016

GHG emissions - domestic aviation B GHG- emission international aviation

Fig.3-23 Emissions of CON,O and CHlfrom aviation

CQ emissions from domestic
air transport makes a very
small contribution to these
emissions (about 1%) as it is
limited mainly to flights
between the three largest cities
in the Czech Republic, Prague,
Brno and Ostrava. Similar to
road transport and
consumption of aircraft fuel,
this is not monitored centrally
by the Czech Statistical Office.
Aircraft are fuelled mainly by
jet  kerosene while the
consumption of  aviation
gasoline and CQ emissions
from aviation gasoline are
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limited to small aircrafts used in agriculture and in sports gewteational activities.

The total consumption bynilitary and domestic transport (estimated on the basistb& number of
flights, distances between destinations and spedifiel consumption per the unit distance in the LTO
regime and the cruise itselfjere subtracted from the total kerosene consumption. The remaining
kerosene consumption is related to international air transport.

3.2.18.2.2 Uncertainties and time -series consistency

Uncertainty in civil aviation was calculated accordinghte EMEP/EEA air polluta emission inventory
guidebook 2016. The uncertainty given herasevaluated for althe time series (199 2016) and both
flight stages.The ombined uncertainties of national emissions within aviation for particular pollutants
are given irrab. 3-49.

Tab. 3-49 Uncertainty data for aviation from uncertainty analysis

1A3aii Civil AviatiorAviation Gasoline CQ 138.1 9.2 4.0 3.9 5.6
1A3aii Civil AviationJet Kerosene CQ 1.4 0.8 4.0 3.2 5.1
1D1a International Aviationlet Kerosene CQ 523.7 955.8 4.0 3.2 5.1
1A3aii Civil AviatiorAviation Gasoline CH 0.0 0.0 4.0 78.5 78.7
1A3aii Civil AviationJet Kerosene CH 0.0 0.0 4.0 78.5 78.6
1D1a International Aviationlet Kerosene CH 0.1 0.2 4.0 78.5 78.6
1A3aii Civil AviatiorAviation Gasoline N,O 1.2 0.0 4.0 110.0 110.1
1A3aii Civil AviationJet Kerosene N,O 0.0 0.0 4.0 110.0 110.1
1D1a InternationalAviatiorJet Kerosene N,O 4.4 8.1 4.0 110.0 110.1

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

Thiscategory covers all GHG emissions from motor road traffic in the Czech Republic. It includes all
private as well as public transport except agricultural and forestry transport and military trangnich

are reported in separate categories. Estimations made for thefollowingvehicle categories: passenger

cars (PCs), light duty vehicles (LDVs), heavy duty vehicles (HDVs), buses and motorcycles (MCs). For
calculation purposes, the vehicle categories were broken down by type of fuel and EURO norms.

3.2.18.3.1 Methodological issues

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

1.A.3.bi Passenger Cars
1.A.3.bii Light Duty Vehicles
1.A.3.b iii Heavy Duty Vehicles
1.A.3.b iv Mopeds & Motorcycles

=A =4 =4 =9

In this submissiorthe activity data and greenhouse gas emission estimfatiesubsector 1.A.3.b.liight

Duty Trucks are included in subsector 1.A.ZJauis, because differentiation between these two
subsectors was not aitable when the emission model was created. In some yedesge numberof
passenger cars are registeredtire Central Vehicle Register as light duty vehicles, because of a fixed
partition betweenthe passenger cabin anthe trunk space according tthe former definition in the
Czech legislation. Thdivision of these mixed data into two subsectors is included in the current
Improvement plan.
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Fig.3-24 Trend of f1el consumptionby PCs

Activity data

Activity datafor road transport (sedab. 3-50)
are based on the official energy balance of the
Czech Republic prepared b¥30 Fig.3-24 and
Fig.3-25 depict thetrend in fuel consumption
by LDvs and HDV€bnsumption of most of
fuels increasd compared t02013. There waa
decrease inthe consumption of biodieseluel
between 2014 and 2015%ut fuel consumption
increased again in 201® 128 kt. Thisvas a
reactionto adecreasean the priceby almost 10
% compared tothe previous years.The
consumption of bioethanol fuel decreagfrom
2010,where the onlysignificant exceptionwas
2014. Fig. 3-26 shows the majority of CNG
consumption by buses and its shbmp
increasing trend from 2012. The total

consumption of gasoline, diesel oil, LPG, CNG and hsofastaken fromthe statistical surveys of CzSO.
The next step consisted in separation of thdagpes of fuel consumptionaccording tothe vehicle
categories mentioned above and then according to their transport outfrots the last National Traffic
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Fig.3-25Trend of tiel consumptionof CNG by HDVs and Buses

separately. Primarily data abb@NG vehicles, which have been experiencing a boom in recent years, are

collected from two public website sources. The
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Fig.3-26 Trendin consumption of CNG fuel by HDVs and Buses

Cersus which is updated onceper five year
period in the Czech Repuhlihe last onewas
carried outin 2016. The most important feature
is the annual sale of fuels expressed as units of
weight because theemission factor values are
expressed in g.Kgin the CDV database. The
parameters necessary for distribution of this
amount of fuels arethe transport mode, fuel
type, weight ofthe vehicle and the occurrence
of equipment with a more or less effective
catalytic system. Some activity data necessary
for calculations of fuel distribution are provided
by the Ministry of Transport irthe transport
yearbooks and traffic surveys (Traffic census)
YR o6& (KS /5+04a
sources of road transport are monitored

first source of informatiohés Czech source
administrated bythe Czech Gas Association
and the second one i®btained from the
Natural & bio Gas Vehicle Association Europe.
The most important sourcsof information for
distribution of the dynamic structure
(emission standards) ahe vehicle fleet on
the roads in the Czech Republic are
LI NI A Odzt | NI &
number of traffic surveysthe traffic census
every five years and also aggregate outcomes
of studiesas well aghe aggregate outcomes
of studies prepared every 5 years for The Road
and Motorway Directorate of the Czech

Part 1:Annual inventory submission

119

NB &Sk NL

/ 5 #h@ BrgeNB & S N



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

Republic. The lastf these was completed in2016 (Karel et al2016).

Tab. 3-50 Fuel consumption in road transport in the Czech Republic

2000 1845 1741 62 2 70 0
2001 1888 1968 63 2 52 0
2002 1908 2133 64 5 73 0
2003 2 084 2525 65 5 70 0
2004 2077 2772 68 3 36 0
2005 2 039 3228 70 3 3 0
2006 1994 3369 72 3 20 2
2007 2081 3558 77 4 34 0
2008 2001 3561 80 5 85 54
2009 1936 3 445 74 6 154 91
2010 1755 3301 77 7 196 90
2011 1684 3318 78 8 271 94
2012 1569 3 356 86 10 248 87
2013 1474 3 406 89 15 253 83
2014 1455 3570 98 21 284 102
2015 1465 3799 98 31 264 98
2016 1519 3 960 99 42 286 74

Emission factors

The emission factors are derived fraime internal database of the Transport Research Centre (CDV),
which contains the default emission factors taken from the IPCC and EIG datab&sasd NO), and

also those that have a countspecific character (GH The calculated emission factor of biomass was
taken as the weighted average for gasoline and diesel oil, taking into accouattia vehicle fleet on

the roads (recommended by ERT). The calculation of biomass emission factors of other greenhouse gases
also takes into account the amount of renewable components in fuels. The CDV methodology employs
emission factors only in [g.Rpof fuelbecause the countrgpecific measured data are in this unit. In the

2019 submission (year 201 GOPERT 5 methodologvill be implemented foithe current year, and
duringsubsequeniyearsthe necessary recalculations will be made.

EF sCQ are Tier 1 based othe calorific value ofthe fuel (actualized every year ihe Czech Oil
Questionnaire for EEA) and EF (kg/Takestinthe IPCC Guidelines.

CH EFs were the IPCC default values and, from 2004, the cesjgific values as the CDV became part

of the emission inventory team. CS EFsairthe Tier 2 level (different road vehicles produce different
amounts of methae). EFs are taken from the internal database, containing both data from Czech
emission measurements (mostly obtained from the Motor Vehicle Research Institute = | +a+0 | Y|
internationally accepted values from the IPCC methodology, European Enviraimeancy Emission
Inventory Guidebook, CORINAIR, etc. The resultant emission factors were calculated using the weighted
averages of all the data classified according to transport vehicle categories. The following categories
were included: conventionalagolinefuelled passenger cars, gasohlfielled passenger cars fulfilling
EURO limits, dies@lielled passenger cars, lightty vehicles, heawguty vehicles, diesel locomotives,
dieseHuelled watercraft, aircraft fuelled by aviation gasoline and kenestielled aircraft (Adamec et

al., 2005b).

N,O EFs aralsoCS. Because tife large differences between nation®bO measurement results and the
values recommended in the IPCC methodology, a special verification including a statistical evaluation has
been performed. The resultant values of ti&O emission factors from mobile sources approach the
recommended IPCC values. T#© emission factors of vehicles with diesel engines and of vehicles with
gasoline engines without catalysts are not very high asdevadoptedfrom the methodical instructions
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in the standard manner (IPCC default values). The situation is more complex for vehicles with gasoline
engines equipped with threwvay catalysts. The IPCC methodoldtCC 2006yives three pairs of
emission factors for passenger cars with catalysts (for new and deactivated catalysts). The value for a
deactivated catalyst is approximately three times higher th@at for a new catalyst. The pair of values
recommended on the basisf Canadian research was selected because of a lack of domestic data; in
addition, American and French coefficients are presented inl@C Reference Manu@lox3 (IPCC,
1997). The arithmetic mean of the values of new and losgd catalysts was takexs the final emission

factor for passenger cars with catalysts. This approach described above was recently revised and
modified by CDMwvhichhas beera member of the Czech national GHG inventory tesamse2005. CDV

has been providing the official Czectventory with transport data since 2004. The CDV approach is
based ona combination of measurements performed for some cars typically used in the Czech Republic
with widely used EF values taken frone literature (Dufek, 2005). Consequently, control measoents

of N,O emissions of the commonest cars were perfornfedthe Czech passenger vehicle fleet (Skoda
Felicia, Fabia and Octavia) during 2@02006. These corrections brought the results closer to those
obtained by using the IPPC emission factors whempared to the older datahus leading tobetter
harmonization of the results of the nitrous oxide emission inventory per energy unit with those obtained

in other countries. The locally measured ddta N,O emissions in exhaust gases were verified by
assigning weighting criteria for each measurement; the most important of these criteria were the
number of measurements, the method of analysis, the type of vehicle and the proportion of these
vehicles in the Czech vehicle fleet (Dufek, 2005 and Jedlickg 2005). Nitrous oxide emission factors
were obtained using a similar method to that employed for methane, by statistical evaluatithe of
weighted averages of the emission factors for each category of vehicles, employing the interactive
database. Tis database now encompasses the results of the Czech measurements performed in 2004
and 2005 (Adamec et al., 2005k). Current state gasoline PCs and gasoline motorcy®&NgS EFsvere
changed in 200@, 2014 onthe basis of the ESD review held in 2016. ®oommendation, original
country specific EFwere replaced by Tier 1 ERgven in the 2016 EMEP/EEA emission inventory
guidebook.

Tab. 3-51 Emission factordor CQ, N,O and CHifor road transport inthe current year in [g.kgl] of fuel

Motorcycles Gasoline PREEURO and higher 3063 0.06 4.10
Motorcycles Bioethanol = PREEURO and higher 1912 0.02 0.08
PC+LDT Gasoline PREEURO 3063 0.2 0.90
PC+LDT Gasoline EURO | and EURO |l 3063 0.2 0.40
PC+LDT Gasoline EURO Il and higher 3 063 0.2 0.10
PC+LDT Diesel Oil PREEURO 3183 0.10 0.08
PC+LDT Diesel Oil EURO | and EURO |l 3183 0.20 0.08
PC+LDT DieselOil EURO Il and higher 3183 0.25 0.08
PC+LDT LPG PREEURO and higher 3028 0.01 1.02
PC+LDT CNG PREEURO and higher 2 697 0.15 4.56
PC+LDT Bioethanol = PREEURO and higher 1912 0.02 0.08
PC+LDT FAME PREEURO and higher 2 620 0.02 0.06
HDT Diesel Oil PREEURO 3183 0.10 0.60
HDT Diesel Oil EURO | and EURO I 3183 0.20 0.20
HDT Diesel Oil EURO Il and higher 3183 0.25 0.15
HDT CNG PREEURO and higher 2 697 0.15 4.56
HDT FAME PREEURO and higher 2 620 0.02 0.06
Bus Diesel Oil EURO Il and older 3183 0.18 0.60
Bus Diesel Oil EURO lII and higher 3183 0.10 0.15
Bus CNG PREEURO and higher 2 697 0.15 4.5
Bus FAME PREEURO and higher 2 620 0.02 0.06
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CQ emissions

Carbon dioxide emissiong 20000
were calculated on the| 18000
basis of the total| 16000
consumption  of the| 14000
individual automotive | 12000
fuels used in transport| z 10000
(i.e. gasoline, diesel oil| sooo
LPG, CNG and biofuel§ 6000
and on the basis off 4000
emission factors for the| 2000
weight of Ca 0
correspondingto 1 kg of
burned fuel. Consumption
of fuels was further
divided intothe following
categories of means o0lFig.3-27 Emissions of CQrom road transport according subsectors
transport on the basis of
statistics on transport output:

1 gasolinefuelled passenger vehicles;

1 diesel vehicles for passenger and light freight tramsp

9 diesel vehicles for heavy freight transport and buses;

9 passenger and light vehicles fuelled by LPG, CNG and biofuels (separately);

1 heavy trucks and buses fuelled by CNG and biofuels (separately).

PCS+LDVs  mHDVs+Buses ® Motorcycles

A gradually increasingontribution of transportto total CQ emissions in the Czech Republic became
evidentduringtheldpn Qa ' yR (GKAa&a GNBYR O2yUAYydzZSR dzyuAft wnnr
the greatest contribution to energy consumption in road transport. The amount of sold fuels is
monitored annually and constitutes the main input data for calculations of energy consumption. Trends

in CQ emisgon production according subcategories are showRimn3-27.

In 2008, for the first time, emissions of carbon dioxide from road transport recorded a decrease, which
started a downward trend continuing until 2014 (Jedlicka et al, 2014). The reduction in carbon dioxide
emissions is primarily a result of the reductiin the consumption of gasoline and diesel oil, which is
interpreted as a consequence of the global economic crisis. The downwarditrémel consumption is
evaluated very favourably frome viewpoint of greenhouse gasnissiors.

The continuous downward trend in gasoline consumption dates back to 2007. However, the persistent
downward trend may no longer be a consequence of the economic crislggjhAincrease in diesel oil
consumption was recorded in 2014. This phenomenon indicatagturn to predictions of further
development in the consumption of conventional fuels. The incréaseel consumption in years 2014

and 2015 may have been affected Wlye progress ofthe national economy and the increased
transportation of goods and aterials connected with acceleration of the economy after the cribige
tendencyin increasingCQ emissions was supported lilge almost 10 % lower prices of diedakl and
gasoline in 2016. The greenhouse gas emission balance reflects not only thdasoéthe consumption

of alternative fuels, but also the scenario of trends in the road transport infrastructure, the further
construction of the throughway network in different variants, urban bypasses etc.
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The consumption of

Sl 2% 1 gasoline fluctuated around
- 18000 2 mil. tomes from 2002 to
250000 1 16000 2009, but has started to
| 14000 decline significantly since
T 200000 2010. It even reached a
E’; ™ 2l value of 1455 kilotomes in
T 150000 - _ - 10000 §| 2014. This decline is caused
S = energy consumption .
K On emissions " 8000 especially by the
& 100000 b o downward trend in the
average fuel consumption
0000 = = — = = £ e e [ 4000 of modern passenger cars.
- 2000 In 2016 gasoline
0 o consumption reached

1519 kilotomes (this
increase is caused bthe

almost 10 % lower pricesf
Fig.3-28 Comparison of energy consumption and £€&nissions from road transport gasoline). Since 2008he

consumption of gasoline

has also included the consumption of bioethanol, which has been added to all gas@manount of 2

% since January 1, 2008. The share of bioethanol as a renewable resource in gasoline redcleetl i va

% 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 values will remain unchanged in the coming Hearkare of biofueldn

fossil fuels islsoincreasing (6.8 % 2010 and 8.5 % in 2015). These facts (the reduction in consumption
and increasing share of bammponents) have a favourable impact 6@ emissions.

2014
2015
2016 -

2012 -
2013 -

2000

2001 -
2002 -
2003 -
2004 -
2005 -
2006 -
2007 -
2008 -
2009 -
2010
2011+

According toFig. 3-28, the emissions ofCQ from road transportation follow the trendn energy
consumption. There are no disproportior8Q emissions are dependent on the ratio between energy
consumptionin a particular type of fuel. Small fluctuation can be causedhayfact that the EFsare
calculated on the basis dhe slightly variable calorific value of a particular fuel. These values are
publishedevery year (by Z50).

CH, emissions

The Czech Republic has been very successful in stabilizing and decreasing methane emissions derived
from road transporirelated greenhouse gas emissionsefds in Cklemisson production accordingo
subcategories are shown in The
annual trends in these emissions are
constantly decreasing and are very
similar to those for other
hydrocarbons emissions, which are
limited in accordance with EURO
regulations. New vehicles must fulfil
substantially higher EURO standards
for hydrocarbons than older vehicles
(currently the EUR® standard for

c NN SRR R R R R R R R R R R R R R R passenger cars and EUROfor heavy
O N s o wa oo menerea oo n s n e duty vehicles and buses). The
233322398388 288s8283888cc:s8¢24g ;
SHSAdIA 3SR RARANARANNRARANR greatest problems are associated
PCS+LDVs m HDVs+Buses m Motorcycles with the slow renewal of the freight

transport fleet. There has been a
slight decrease in the number of
older trucks in this country and these

Fig.3-29 Emissions of CHrom road transport according subsectors
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older vehicles are frequently used
in the construcion and food

| 250000 industries (Adamec et al., 2005a).
Since 2014a slightincreasein CH,

- 200000 emissions has beerecorded This
is mainly becauseuurchag of a
large number of CNG buses
(supported from national funds)
overall growth ofthe economy and
transport ofgoods and persons.

1800 T ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - 300000

[
]
=
S

- 150000

0
8
1edA/rL

=2
Q
S

e e - 100000

Emission (Mg/year)

A0
- 50000
200
ol | Craemissions | —energy consumption S Fig.3-30 shows the opposite trend

in emission production of GHand

energy consumption in road

Fig. 3-30 Comparison of energy consumption and LEmissions from roa transportation. The continuous
transport decrease started in 2000 when the
EURO 3 standard was implemented. Stariinthat year, THC had their own limit value. The decrease in
the following years was intensified by toughening the THC limits in 2005 by the EURO 4 standard.
Another cause of the downward trendtlse increasing ratio of diesel passenger cars in thefleat over

the past few years, which produce less,CHhis trend changed i2014 whenan increasein CH
emissionsbegandue to the purchase of a large number of CNG buses by cities and ragtbesCzech
Republic with high air pollution. In 2018e increasein fuel consumption continug, caused by lower

fuel prices compared tthe previous yearsleading to anincrease of CH4 emissions. This incresas

mitigated bythe modernization othe car fleet inthe Czech Republic.

2012
2013
2014
2015
2016

—
-
(=}
~

2004 -
2006
2007
2008
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2000
2001
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2003

N,O emissions

Trends in BO emisson production according subsectors are showirig.3-31. Nitrous oxide emissions
decreased in 2008imilar to carbon dioxide emissignss a consequence of reduced consumption of
gasoline and diesel oil. New vehicles exhibit higher emissions compared to older models because they
are equipped vih 3-way catalytic converters which reduce only \Ngnissions but not fD emissions.
However, this effect is suppressed in new vehicles esnaequence ofheir lower fuel consumption.
Between 2008 and 2013\,O emissions decread similar to carbon dioxie emissions. In 2014 and

2015 nitrous oxide emissions increased slightly. Waés caused bythe higher consumption of diesel

fuel, which is influenced bprogress in the national economy and &yincrease irthe transportation of

goods and material. Another factor is the higher consumption of CNG connectedheitfurcha® of

CNG buses supported from national fund#e increasein fuel consumptionis continuing in 2016
caused by lower fuel prices
compared to pevious years
leading to anincrease in CH4
emissions.  This increase
mitigated by moernisation of the
car fleet inthe Czech Republic.

1.4

Road transport was identified as
key source ofN,O emissions over| ,, |
the past 5 yearsas the share of
vehicles with igh N,O emissions
has been increasing in this perioc
ConsequentIyNZO emissions from PCS+LDVs MW HDVs+Buses M Motorcycles
mobile  sources represent &

somewhat more important
contribution than CH emissions. Fig.3-31 Emissions of BD from road transport accaling subsectors
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In calculation of\N,O emissions from
mobile sources, the most important
| 550000 source accormhg to the IPCC
methodology seems to be passenger
- 200000 automobile  transport, especially
gasolinefuelled passenger cars with

catalysts. The vehicle categories for
O T T T T T T s the nitrous oxide calculation are the
200 Lo energy consumption [ 100000 same as for methane (see above).

1A00 Fmmmmmmmm e e m e e o - 300000

1200 -

1000 -

800
~ 150000

aeah/rL

Emission (Mg/year)

L % | shows a higher increase in @l

emissionsfrom road transport until
2005 compared to the trendin
energy consumption. This
phenomenon is caused byeplacing
Fig. 3-32 Comparison of energy consumption and N20 emissions from  older technologies of catalysts with
transport high production of BD by new ones

with higher EURO standardghich
are more effective. The implementation thfe EURO V standard for trucks in 2008 and EURO 5 standard
for passenger cars in 2009 toughenegk limits for NQ.. As a result and because thfe impact ofthe
recenteconomic crisisréducedtransport of goods)a decrease in pD emissionsvas observed in the
followingyears which wasnore intense than the decrease energy consumption.
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2016 -
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2011
2012
2013

3.2.18.3.2 Uncertainties and time -series consistency

Uncertainty in road transport was calculated accordingn®EMEP/EEA air pollutant emission inventory
guidebook 2016. The uncertainty given here has been evaluated thedlme series (200¢ 2016) and
reported categories. Combined uncertainties of national emissions in aviation for particular pollutants
are given ifrab. 3-52.

Tab. 3-52 Uncertainty data for road transport from uncertainty analysis

1A3bi PC+LDGasoline CcQ 3468.7 4612 3 4 5

1A3bi PC+LDWiesel Oil CcQ 1548.9 5628 3 15 3.3
1A3bi PC+LDWPG CcQ 0 299.8 3 3.2 4.4
1A3bi PC+LDV Gaseous Fuels CcQ 0 79.6 3 3.2 4.4
1A3bi PC+LDV Biomass CQ 0 474.8 3 25 3.9
1A3biii HDWDiesel Oil CQ 7344.6 6977.2 3 15 3.3
1A3biii HDVGaseous Fuels CcQ 0 33.6 3 3.2 4.4
1A3biii HDVBiomass CcQ 0 414.7 3 15 3.3
1A3biv MotorcyclesGasoline CcQ 18.4 39.9 3 4 5

1A3biv MotorcyclesBiomass (ofe} 0 1.2 3 4 5

1A3biPC+LD\Gasoline CH, 26 55 3 157.5 157.5
1A3bi PC+LDWieselOil CH, 1 3.7 3 101.3 101.3
1A3bi PC+LDWPG CH, 0 2.5 3 809.8 809.8
1A3bi PC+LDV Gaseous Fuels CH 0 3.4 3 809.8 809.8
1A3bi PC+LDV Biomass CH, 0 0.3 3 123.2 123.2
1A3biii HDVDiesel Oil CH 35 8.5 3 157.5 157.5
1A3biii HDVGaseous Fuels CH 0 1.4 3 809.8 809.8
1A3biii HDVBiomass CH, 0 0.2 3 101.3 101.3
1A3biv MotorcyclesGasoline CH 0.6 1.3 3 151.7 151.7
1A3biv MotorcyclesBiomass CH 0 0 3 151.7 151.7
1A3bi PC+LD%asoline N,O 106.7 7.8 3 133.8 133.8
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1A3bi PC+LDWieselQil N,O 14.7 10.9 3 137.2 137.2
1A3bi PC+LDWPG N,O 0 0 3 1266.7 1266.7
1A3bi PC+LDV Gaseous Fuels N,O 0 0.1 3 1266.7 1266.7
1A3bi PC+LDV Biomass N,O 0 0.1 3 135.8 135.9
1A3biii HDVDieselOil N,O 84.3 136.5 3 137.2 137.2
1A3biii HDVYGaseous Fuels N,O 0 0.6 3 1266.7 1266.7
1A3biii HDVBiomass N,O 0 1 3 97.9 97.9
1A3biv MotorcyclesGasoline N,O 0.1 315 3 156.9 156.9
1A3biv MotorcyclesBiomass N,O 0 0.1 3 156.9 156.9

3.2.18.4 Railways (CRF 1.A.3.¢c)

3.2.18.4.1 Methodological issues

The Czech railway sector is undergoing a{@mgn modernization process to make electricity the main
energy source for rail transporfhe se of electricity instead of diesel fuel to power locomotives has
been continually increasing and electncitow provides 86 % of all railway traffic volum€&ke energy
consumption share of locomotives powered by electricity is 54 %. Railway power stations for generation
of traction current are allocated to the stationary component of the energy sector (A)fahd are not
included inthe followingtext. Inthe energy inputs used by trains, diesel fuel is the only energy source
that plays a significant roJapart from electric power.

Activity data

Regular railway operati@use only diesdfuel. Coal is usedolelyfor historical rides and the percentage
of its consumption is negligible. In general, fuel consumption by railway$d@a slight decreasing
trend since2000. The only exception is the 200@008period. After this, the increase stopped because
of the economic crisis and replacement of diepelwered locomotives by electric ones.

Tab. 3-53 Fuel consumption by railways

2000 104 2009 95
2001 97 2010 92
2002 94 2011 90
2003 92 2012 87
2004 91 2013 85
2005 92 2014 86
2006 96 2015 83
2007 95 2016 86
2008 105

Emission factors

The emission factors fa€Q, N,O and Cllare Tier 1 based on calorific value of fuel (actualized every
year bythe Czech Oil Questionnaire for EEA) and EF (kg/TJ) statedlRCC Guidelines for railways.

Tab. 3-54 Emission factors o€Q, N,O and CH, from non-road transport in current yeain [g.kg-1] of fuel

Railways Diesel Oil 3183 1.23 0.18
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Emissions

Emissions from railways are
strongly dependent on fuel
consumption. Emissions of GHG are
given in Fig. 3-33. The sharpest
decrease in emissionsoccurred
before 1994. Thiswas connected
with a decreasen freight transport,
because of significantly lowecoal
mining intensity compared tdhe
period before 1989Another factor

e o o e o meno| Was electrification of the core
3833cs25888888| network ard moderngation of
rolling stock during these years. In
the following years GHG emissions
increased slightly between 2004
and 2008 in relation to economic growth. After 20@&lecreasean emissions was recorded in relation to
the economic crisis. Afte2013 emissions of GHG from railways osadtharound 270 kt, depending on
transport performance otthe railways inthe current year.

700

600 -~

500

400 -~

1990

Fig.3-33 Trend in emissions of GOCH and NO from railways

3.2.18.4.2 Uncertainties and time -series consistency

Uncertainties for railways were calculated according to the EMEP/EEA airapblerission inventory
guidebook 2016. The uncertainties given here have been evaluated for #le dime series (200Q;
2016) and for althe reported categoriesThe ©mbined uncertainties of national emissions within
aviation for particular pollutantare given infab. 3-55.

Tab. 3-55 Uncertainty data for railways from uncertainty analysis

1A3c Railwaydiesel Oil CQ 6539 2737 5.0 15 52
1A3c RailwayDiesel Oil CH, 0.9 0.4 5.0 1575 1575
1A3c RailwayDiesel Oil N,O 75.2 315 5.0 1372 1373

3.2.18.5 Domestic Navigation (CRF 1.A.3.d)

3.2.18.5.1 Methodological issues

Primary data on fuels available via CZSO or other statistics do not allow 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 NFRA.3.d ii- National Navigation (Shipping) and to ssdctor
1.A.3.d ii (b} National inland navigation.

Activity data
Fuel consumption by national navigation is very low (Babk. 3-56). CZSO provides only datdated to

diesel oil consumptioty the recreational fleet, which basically represent most of fuel consumption by
national navigation in the Czech Republic. The CReglublic no longer hasmaerchant fleet
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Tab. 3-56 Fuel consumption by rnational navigation

Diesel Oil consumptiorkt] _

2000 5 2009 5
2001 8 2010 4
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

Emission factors

The emission factors fa€Q, N;O and Chklare Tier 1 based othe calorific value othe fuel (updated
every year bythe Czech Oil Questionnaire for EEA) and EF (kg/TJ) statkd IRCC Guidelines for
navigation.

Tab. 3-57 Emission factors 0€Q, N,O and Chifrom national navigation inthe current year in [g.kd] of fuel

Transport type Fuel type

| Water-borne navigation Diesel Oil 3183 0.09 0.30 |

Emissions

Emissions from national inland navigation greatlydependent on fuel consumption. Emissions of GHG
are given irfollowing figure:
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Fig.3-34 Trend in emissions o£Q, CH, and N,O from domestic navigation

3.2.18.6 Uncertainties and time -series consistency

Uncertainties for railways were calculated according to the 2GMEP/EEA air pollutant emission
inventory guidebook. The uncertainties given here have been evaluatatidorhole time series (2000
¢ 2016) and for althe reported categoriesThe ombined uncertainties of national emissions within
aviation for particular pollutants are givenTab. 3-58.
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Tab. 3-58 Uncertainty data for national navigation from uncertainty analysis

1A3diiDomesticnavigation-Diesel Oil (ofe} 56.6 12.7 5 157.5 157.5
1A3diiDomesticnavigation-Diesel Oil CH 0.13 0.03 5 157.5 157.5
1A3diiDomesticl navigationDiesel Oll N,O 0.46 0.10 5 157.5 157.5

3.2.18.7 Other Transportation (CRF 1.A.3.e)

The consumption of Natural Gas for powering transit gas pipeline compressors is included in this
subcategory under mobile combustion sources but, itnigact, stationary combustion. This consumption
is reported in the IEA CzSO (CzSO0O, 2017) Questionnaire in the Transport Sector section under the item:

1 Pipeline Transport

This includesuels of economic part according to NACE Rev. 2 Pipeline Transport: NARBRDBE.22,
49.50.

3.2.18.8 Source-specific QA/QC and verification

QC carried out in the Transport Research Centre (CDV) is based on routine and consistent checks to
ensure data integrity, correctness, completeness and to identify and address errors. All QC aatwities
documented and archied. QC activities include mebds such as accuracy checks on data acquisition
and calculations, and the use of approved standardised procedures for emission calculations,
measurements, estimating uncertainties, archiving information and reporting. QC activities also include
technical reviews of categories, activity data, emission factors, other estimated parameters and
methods. QA and verification of activity dadése guaranteed in CDV by comparing activity data with
internationaland European databases and third person checks.

An inventory compiler is responsible for coordinating the institutional and procedural arrangements of
inventory activities. Thesactivitiesinclude data collection from ZSO, decidingn usage of emissions
factors (according to CS or EIG) and estimation of @omis from mobile sources. The uncertainty
assessment ialsocarried out by the inventory compiler. The last step is documentation and archiving of
the data. The inventory compiler desigtes responsibilities for implementatioaf QA/QC procedures
among ersons not directly involved in the compilationtb€ inventory and among organizations.

A QA/QC plan is a fundamental elementtbé QA/QC and verification system. The plan of QA/QC
procedures in CDV is based on the inner quality control procedure systeith is harmonised with the
QA/QC system dhe Czech Hydrometeorological Institute (CHMI). Since the transport sector belongs to
the energy sector, CDV and CHdVe closely cooperateid the sphereof energy and fuel consumption
data as well as speitifenergy data used in calculations in units [M3}kaf fuel. lin close cooperation

with CzSQOCHMI ensurgsthat the TransportResearchCentre works with the most updated data about
total energy and specific energy consption.

a. QA/QC activities
QC Activities:

1 Checking criteria for selection of the activity daganission factors and other estimated
1 Checking that emissions and removals are calculated correctly.
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1 Checking that parameters and units are correctly recorded and that appropriate ciower
factors are used.

Checking the integrity of database files.
Checking for consistency in data between categories.
Checking that the movement of inventory data among processing steps is correct.

= =4 =4 =4

Checking that uncertainties in emissions and removal&stiemated and calculated correctly.
9 Checking time series consistency.

QA Activities:

1 Checlingcompleteness (confiring that estimates are reported for all categories, all years, all
subcategories and confirm that entire category of mobile sources is lseveyed).

9 Trend checks (checking value of implied emission factors and unusual, unexplained trends
noticed for activity data or other parameters across the time series)

1 Checking of internal documentation and archiving.

b. Responsibilities in CDV

The sectorbguarantor of QA/QC procedures for mobile sources:

1 is responsible for the sectoral QA/QC plan and the compliance of all QA/QC procedures,
9 providesa plan for the QC procedure and is responsible for its implementation.

Thecompilerof the mobile source inventory:

performs the emission calculations from transporthie emission model,
provides for data import in the NFR table,

is responsible for the storing documents,

carries out autecontrol and control of data consistency,

performs the uncertainty calculation,

introducesimprovements.

= =4 =4 =4 -8 -4

The third person check (Mr. Jiri Dufek, MOTRAN RESEARCH , s.r.0.)
1 detailed control of timeliness, completeness, consistency, comparability and transparency.

The sectoral guarantor of QA/QC procedures folicdddpural and Forestry norad mobile sources:
1 Martin Dedina (Research Institute of Agricultural Technology)

C. QA/QC procedure in CDV

During every submissio@f the beginning of summer, the inventory compiler first receives preliminary
activity data fromCZSO and makes first calculations which are compared with previous years regarding
to a trend in data fronpreviousyears.Wherethere are discrepancieshe activity data are consulted

with CZSO and inaccuracies are correctedSO provideshe final actvity dataduringthe autumn. Then

the final calculations are made. QCaiso carried ouby the inventory compileand thenby a person
responsible for compilation othe Transport Yearbook at CDV and Mr. Jiri Dufek from MOTRAN
RESEARCH. Every error scdbed, documented andecorded The next quality control isarried outby

an expertat CHMI.The &st stepin QCconsists irEuropean reviews. QAdsarried outon the activity data

by comparing it with databases like Eurostat and B#e nain discrepacies are consulted withZSO

and explained during reviewEmission estimates are prepared for submissigd February and serio
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an inventory coordinator. Stage 1 review questions are processed during the second half of March. Stage
2 review questionare processed during May and June.

3.2.18.9 Recalculations and improvements

3.2.18.9.1 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

The alues of diesel oil consumption in 2015 for 1.A.3.d Domestic navigation were updateddsy. Gee
Tab. 3-59for the recalculations.

Tab. 3-59 Updated values for Domestic navigation in 2015

Dieselconsumption[TJ] 171.77 128.83
CQ emissiongkt] 12.73 9.55
CH emission|[t] 1.20 0.90
N,O emission(t] 0.34 0.26

This Year the NIR Transport chapter was newly structured accdlaimgtegories of transport and new
graphs and figuresvere added. The pocess of calculation of fuel used in CZ by domestic and
international aviation was described in more detaildnapter 3.2.17.2.1. These improvements/ere
introducedas a reactiorio the in ¢ country review (September, 2017). This should contribute ttielne
transparency of the report

3.2.18.10 Source-specific planned improvements, including tracking of those identified i n the
review process

The planned improvements are related mainly to performance of projects to measure ceycific
emission factors in key categories of road transportation. The greatest emphasis will be placed on
acquisition of sufficient data fa£Q and NO emission calculatiaand refinement of methodologies for

each category of transporfThe Tier 2 approach to estimaig CQ emissions from liquid fuels in road
transportation,employing a countryspecific carbon content for fuelshould be implementedby 2019.

The rext improvement is to split activity data for PC and LDT to their own categories and implementing
COPERT 5 ftire conditions inthe Czech Republiay the end of the 2018.

3.2.19 Other Sectors z Commercial/lnstitutional (1.A.4 .a)

3.2.19.1 Category description (CRF 1.A.4.a)

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

1.A4.a, 2016

Structure of Fuels Activity CQ CH N,O

data EF OxF Emissios EF Emissios EF Emissiors

[TJ] [t CQ/TY] [kt] [kg CH/TJ] [ki] [kg N,O/TJ]  [ki]
LPG 275.7 65.86%) 1 18.2 5 0.00138 0.1 0.00003
Other kerosene 85.6 71.9 1 6.2 10 0.00086 0.6 0.00005
Heating and Other Gasaoill 127.8 74.1 1 9.5 10 0.00128 0.6 0.00008
Fuel Oil Low Sulphur 237.0 77.4 1 18.3 10 0.00237 0.6 0.00014
Fuel Oil High Sulphur 79.0 77.4 1 6.1 10 0.00079 0.6 0.00005
Other Bituminous Coal 50.6 94.45%) 0.971%) 2.3 10 0.00025 1.5 0.00004
Brown Coal + Lignite 24.9 98.99*) 0.985%) 90.4 10 0.00927 1.5 0.00139
Coke 927.2 107 1 9.0 10 0.00084 1.5 0.00013
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Natural Gas 48 652.3  55.40%) 1 26953 5 0.24326 0.1 0.00487
Wood/Wood Waste 653.0 112 1 73.1 300 0.19590 4 0.00261
Gaseous Biomass 881.0 54.6 1 48.1 5 0.00441 0.1 0.00009
Total year2016 52027.8 2855.2 0.46060 0.00947
Total year 2015 51 166.6 2810.01 0.45870 0.00951
Index 2016/2015 1.02 1.02 1.00 1.00
Total year 1990 121 435.7 10 023.6 1.01660 0.10207
Index 2016/1990 0.43 0.30 0.45 0.09

) Country specific data

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

2016
Structure of Fuels Source of Emissiorfactors Method used
Activity data CQ 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
FuelQil - 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
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Waste- fossil fraction CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

The whole category 1.A.4 includes emissions which are not included in the 1.A.1 and 1.A.2 categories.
They can be generally defined as heat producpiozcesses for internal consumption.

The main driving force fa£Q emissions in category 1.A.4 is energy consumption for purposes of space
heating. The fluctuations in consumption then can be ascribed to differences in cold winter periods. The
trend of deceasingCQ emissions is a result of higher standards for new buildings and of successful
execution of energefficiencyoriented modernisations of existing buildings. The trend has also been
supported by shifting to fuels with low&Q emissions (emissiofactors). The importance of Solid Fuels

at the beginning of the period constantly decreases in time. On the other hand, the consumption of
Natural Gas increased during the period as well as Biomass consumption. Liquid Fuels play a minor role
in this cateyory.

CQ emissions produced in category 1.A.4.a represent in6ZBP6 of whole 1.A.4, which is 3% ©€
emissions from the Energy sector 1.A.

The 1.A.4.a subcategory includes all combustion sources that utilize heat combustion for heating
production hals and operational buildings in institutions, commercial facilities, services and trade.

In the CzSO Questionnaire & 201), the consumption of the individual kinds of fuels in this sector is
reported in capture Other sectors under the item:

 Commerciabnd Public Services

1 Nonspecified (Other)
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Fig.3-35 Development of C@emissions in source category 1.A.4.a

Last point is included under 1.A.4.a Commercial/Institutional on the basis of an agreement with CzSO.
There are embodied the fuels of economic part according to NACE Rev. 2 Commercial/lnstitutional: NACE
Divisions 35 excluding 1.A.1.a and 1.A.3.&; 38,45¢ 99 excluding 1.A.3.e and 1.A.5.a.

Fig. 3-35 shows that at the beginning of the period in the subsector 1.A.4.a predominated the
consumption of fossil fuels, vidh was coupled with liquid fuels, and gradually substituted primarily with
natural gas. The share of biofuels in this subsector is a minority. The overall decrease in fuel consumption
is about 50%, which resulted in a decreas€@ emissions by about 85. Higher decrease in emissions

than the one in the fuel consumption is determined by the changes in the structure of fuels in favour of
natural gas.

Outlier values in the fuel consumption are apparent at the beginning of the time series. This unusual
trend will be the subject of detailed revision ahe activity data. This aspect is also included in the
Improvement plan.

3.2.19.2 Methodological issues (CRF 1.A.4.a)

During processing data for the subsector 1.A.4.a among the used fuels are also included fuelarevhich
in the questionnaires of CzSO, listed in sectibransport sector". The amourdf these fossil fuels is
given inTab. 3-60in TJ.

Tab. 3-60 Quantities of fuels used in the sectdransport in stationary sources

TJlyear 12.7 35.2 33.7 35.9 12.4 12.5 12.2 12.3

TJlyear 12.5 37.3 37.3 12.7 35.2 33.7 16.3

According to the communication to CzSO, this is a fuel for heating the buildings of thestzd
company Czech Railways and that is why its combustion was situated in the subsector 1.A.4.a. This is the
consumption ofbituminous coal, lignite and coke oven coke wortR kt per year. The amount of these

fuels in the total balance of 1.A.4.a virtually has no effect.

No other sectoispecific methodological issues are applied, the general issues are given in chapter 3.2.4
3.2.19.3 Uncertainties and time -series consistency (CRF 1.A.4.a)

See chapter 3.2.5.
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3.2.19.4 Category-specific QA/QC and verification (CRF 1.A.4.a)
See chapter 3.2.6.
3.2.19.5 Category-specific recalculations (CRF 1.A.4.a)

Quite extensive updates were provided in activity dataGa50, which resulted in recalculation of this
category.

Tab. 3-61 Changes after recalculation in 1.A.4.a f8olidFuels

Submission 2017  TJ 1375.8 13247 1380.8 1110.6 976.9
Submission 2018  TJ 13427 1290.0 1369.5 1220.2 1080.4
Difference TJ -33.1 -34.8 -11.3 109.6 103.6

% -2.40 -2.62 -0.82 9.86 10.60
Submission 2017 kt 135.9 130.4 135.1 109.6 96.4
Submissior2018 kt 131.4 126.0 133.8 118.8 105.2
Difference kt -4.5 -4.4 -1.4 9.2 8.9

% -3.29 -3.40 -1.00 8.37 9.23

Submission 2017  kt 0.01376  0.01325 0.01381 0.01111 0.00977
Submission 2018  kt 0.01343 0.01290 0.01369 0.01220  0.01080
Difference kt -0.00033 -0.00035 -0.00011 0.00110 0.00104

% -2.40 -2.62 -0.82 9.86 10.60

Submission 2017  kt 0.00206  0.00199 0.00207  0.00167  0.00147
Submission 2018  kt 0.00201 0.00193 0.00205 0.00183  0.00162
Difference kt -0.00005 -0.00005 -0.00002 0.00016 0.00016

% -2.40 -2.62 -0.82 9.86 10.60

Tab. 3-62 Changes after recalculation in 1.A.4.a fatural Gas

Submission 2017 TJ 529049 50898.9 47280.2 45087.8 43803.3 43668.0
Submission 2018 TJ 56 706.1 54884.0 51347.8 489712 47768.8 47692.8
Difference TJ 3801.3 3985.1 4 067.7 3883.4 3 965.5 4024.8

% 7.19 7.83 8.60 8.61 9.05 9.22

Submission 2017 kt 2925.0 2812.7 2609.9 2493.4 2424.6 2420.1
Submission 2018  kt 3135.1 3032.9 2834.4 2708.2 2644.1 2640.4
Difference kt 210.2 220.2 2245 214.8 2195 220.3

% 7.19 7.83 8.60 8.61 9.05 9.10

Submission 2017  kt 0.26452  0.25449 0.23640 0.22544  0.21902  0.21834
Submission 2018  kt 0.28353  0.27442  0.25674 0.24486 0.23884  0.23846
Difference kt 0.01901 0.01993 0.02034 0.01942 0.01983  0.02012

% 7.19 7.83 8.60 8.61 9.05 9.22

Submission 2017  kt 0.00529  0.00509 0.00473 0.00451 0.00438 0.00437
Submission 2018  kt 0.00567 0.00549 0.00513 0.00490 0.00478  0.00477

Difference kt 0.00038 0.00040 0.00041 0.00039 0.00040 0.00040
% 7.19 7.83 8.60 8.61 9.05 9.22

3.2.19.6 Category-specific planned improvements (CRF 1.A.4.a)

Detailed research of data at the beginning of 90s is planned for the future submissions.
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3.2.20 Other Sectors z Residential (1.A.4.b)

3.2.20.1 Category description (CRF 1.A.4.b)

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

1.A.4.b, 2016

Structure of Fuels Activity CQ CH N,O

data EF OxF Emissios EF Emissiols EF Emissiors

[TJ] [t [kt] [kg CH/TJ] [ki] [kg N,O/TJ]  [kt]

CQ/T]]

LPG 1975.7 65.9%) 1 130.1 5 0.00988 0.1 0.00020
Other Bituminous Coal 9147.2 94.0%*) 0.971%) 834.5 300 2.74415 1.5 0.01372
Brown Coal + Lignite 26 794.3 96.2*) 0.985%) 2538.8 300 8.03828 1.5 0.04019
Coke 865.3 107 1 92.6 300 0.25960 1.5 0.00130
Brown CoaBriquets 2371.2 97.5 0.985%) 227.6 300 0.71136 1.5 0.00356
Natural Gas 83 669.7 55.4%) 1 46353 5 0.41835 0.1 0.00837
Wood/Wood Waste 74 395.0 112 1 83322 300 22.31850 4  0.29758
Charcoal 423.5 112 1 47.4 200 0.08471 1 0.00042
Total year 2016 199 641.8 8458.97 34.58482 0.36534
Total year 2015 191 011.2 8043.34 34.49875 0.36177
Index 2016/2015 1.05 1.06 1.00 1.01
Total year 1990 251958.4 18374.87 60.61958 0.41486
Index 2016/1990 0.79 0.46 0.57 0.88

? Country specific data

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

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

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Charcoal CzSO D D D Tier 1 Tier 1 Tier 1

CcdzS ¢ ozyaszLJu)\zy Ay K2dzaSK2f Ra Aa RSGSNXYAYSR 2y |
OQy'aszLJu)\Q)/ )\y K2dzaSK2f Raé¢x Lzt AAKSR Ay wmMdppt Iyl
25000 - PHARE/EUROSTAT method.

20000 P oo s s s e s SRR S S AR S SR R

‘ In the CzSO Quéonnaire (CzSO, 20} the
15000 | T . consumption of the individual kinds of fuels
in this sector is reported in capture Other
Sector under the item:

10000

€O, emissions [kt]

5000

o i Residential

T SR IS Sl SR - L R \N ol SO S RSP P L\ o
FF W I S S S S S . .. .
A S A S The fraction ofCQ emissions in subsector

Gaseousfuels Solidfuels Biomass  MLiquid fuels 1A4b in CQ emISSIOI’lS in sector 1A4

Fig.3-36 Development of C@emissions in source categy 1.A.4b  €qualled 8% in 2016. It contributed% to
CQ emissions in the whole Energy sector

1.A.
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At the beginning of the period, a majority of households in the CRagublic used coal as a heating fuel
(mainly brown coal + lignite). This habit has changed over time and Natural Gas began to be used more
than Solid Fuels. The same trend appears in the institutional sphere. The number of households using
biomass for heahg (biomass boilers) in the Czech Republic has increased in the last few years. This trend
is also apparent in thEig.3-36.

The graph shows that at the beginningtibé period in the subsector 1.A.4.b dominated consumption of
fossil fuels, which have been gradually substituted primarily by natural gas, but also biofuels (in the case
of households, it is mainly firewood). The share of liquid fuels (LPG) is negligédl annual
fluctuations in fuel consumption are to be attributed to the average annual temperatures. Throughout
the sector Residential, a slight decrease can be observed in fuel consumption, which was affected by the
replacement of old boilers with morenodern with higher efficiency and most importantly building
insulations, which is controlled by the national programs "Green Savings". Increasing share of biomass
has a positive effect on reducir@Q emissions, which are included in total greenhouse gasssions.

While the total fuel consumption declines in this subsector generally slightly (only about 2@nb),
emissions from the combustion of fossil fuels decreased by about 50%.

3.2.20.2 Methodological issues (CRF 1.A.4.b)
No specific methodological approacha&esre applied general approaches are given in section 3.2.4.
3.2.20.3 Uncertainties and time -series consistency (CRF 1.A.4.h)
See chapter 3.2.5.
3.2.20.4 Category-specific QA/QC and verification (CRF 1.A.4.h)
See chapter 3.2.6.
3.2.20.5 Category-specific recalculations (CRF 1.A.4.b)
Improvement

The activity data and emission factors in 1A4b were refined for some Solid Fuels, specifically, Lignite,
Bitumenous Coal, Brown Coal Briguets and Coke. We employed the new net caloric values provided by
CHMII. These data were obtainfdm a longterm study of the distribution network for Solid Fuels used

in the Czech Republic. The data better describe the characteristics of burning fuels in this category than
the data used in previous submissions.

The whole time series (19902015)was recalculated. Consequently, emissions were also recalculated.
As a result of these recalculations, the values @&} emissionsincreasedin the whole time series
compared to the previous submission. The values foyadd NO emissions increased ihd whole time
series compared to the previous submission; for detaite Tab. 3-63.

Tab. 3-63 Changes after recalculation in 1.A.4.b f8olid Fuels

Submission 2017 TJ 137 361 124382 105389 95696 88350 79313 79727 70001 49765
Submission 2018 TJ 166 588 152 604 134 159 123002 115473 104 736 107360 94894 66 618
Difference TJ 29228 28222 28771 27306 27124 25424 27633 24894 16853

% 21.28 22.69 27.30 28.53 30.70 32.05 34.66 35.56 33.86

Submission 2017 TJ 38240 38044 38459 35036 34991 34333 28791 33507 26884
Submission 2018 TJ 49901 50605 51847 47088 45943 44766 37027 39008 35589
Difference TJ 11661 12561 13388 12052 10952 10433 8 235 5501 8 705
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% 30.50 33.02 34.81 34.40 31.30 30.39 28.60 16.42
Fuel consumption 2008 2009 2010 2011 2012 2013 2014 2015
Submission 2017 TJ 27010 30276 37015 32852 35645 40164 29774 30074
Submission 2018 TJ 33964 36974 43854 43178 44104 45716 39680 39 840

32.38

Difference TJ 6 954 6 698 6840 10325 8 460 5552 9 906 9 766
% 25.75 22.12 18.48 31.43 23.73 13.82 33.27 32.47
CQ emissiors 1990 1991 1992 1993 1994 1995 1996 1997 1998‘

Submission 2017 kt 13500 12157 10328 9 386 8 663 7773 7 804 6 855 4 858
Submissior2018  kt 1603 14609 12834 11760 11019 9982 10206 9017 6319

Difference kt 2538 2452 2506 2375 2356 2208 2402 2162 1461
% 15.82 16.78 19.52 20.19 21.38 22.12 23.53 23.97 23.12
CQ emissiors 1999 2000 2001 2002 2003 2004 2005 2006 2007

Submissior2017  kt 3725 3712 3755 3426 3429 3353 2801 3221 2621
Submission 2018 kt 4735 4800 4918 4472 4376 4260 3519 3699 3378

Difference kt 1009.71 1088 1163 1046 948 907 717 479 757
% 21.33 22.67 23.64 23.40 21.65 21.29 20.39 12.94 22.41
CQ emissiors 2008 2009 2010 2011 2012 2013 2014 2015

Submission 2017 kt 2623 2934 3 556 3193 3435 3 842 2 887 2 906
Submission 2018 kt 3227 3513 4150 4091 4170 4324 3748 3756

Difference kt 604 579 594 898 735 482 861 850
% 18.71 16.49 14.31 21.96 17.63 11.14 22.97 22.63
CH, emissiors 1990 1991 1992 1993 1994 1995 1996 1997 1998‘

Submission 2017 kt  38.6705 34.6133 29.3182 26.8203 24.9423 22.2847 23.9182 21.0002 14.9296
Submission 2018 kt 47.4388 43.0800 37.9494 35.0122 33.0794 29.9117 32.2081 28.4683 19.9854

Difference kt 87683 8.4667 8.6312 8.1918 8.1371 7.6271 8.2900 7.4681 5.0558
% 22.67 24.46 29.44 30.54 32.62 34.23 34.66 35.56 33.86
CH emissiors 1999 2000 2001 2002 2003 2004 2005 2006 2007‘

Submission 2017 kt 11.4719 11.4132 11.5376 10.5107 10.4972 10.2999 8.6374 10.0520 8.0651
Submission 2018 kt 14.9703 15.1814 15.5540 14.1263 13.7828 13.4299 11.1080 11.7023 10.6766

Difference kt  3.4984 3.7682 4.0164 3.6156 3.2856 3.1300 2.4706 1.6503 2.6115
% 30.50 33.02 34.81 34.40 31.30 30.39 28.60 16.42 32.38
CH emissiors 2008 2009 2010 2011 2012 2013 2014 2015‘

Submission 2017 kt ~ 8.1029 9.0828 11.1044 9.8557 10.6934 12.0491 8.9322 9.0222
Submission 2018 kt 10.1892 11.0921 13.1563 12.9533 13.2312 13.7147 11.9041 11.9520

Difference kt 2.0863 2.0093 2.0520 3.0976 2.5379 1.6656 2.9719 2.9297
% 25.75 22.12 18.48 31.43 23.73 13.82 33.27 32.47
N,O emissiors 1990 1991 1992 1993 1994 1995 1996 1997 1998‘

Submission 2017 kt  0.1940 0.1738 0.1472 0.1346 0.1251 0.1118 0.1196 0.1050 0.0746
Submission 2018 kt  0.2378 0.2161 0.1903 0.1755 0.1658 0.1499 0.1610 0.1423  0.0999

Difference kt  0.0438 0.0423 0.0432 0.0410 0.0407 0.0381 0.0414 0.0373 0.0253
% 22.60 24.36 29.32 30.43 32.52 34.11 34.66 35.56 33.86
N,O emissiors 1999 2000 2001 2002 2003 2004 2005 2006 2007‘

Submission 2017 kt  0.0574 0.0571 0.0577 0.0526 0.0525 0.0515 0.0432 0.0503 0.0403
Submission 2018 kt  0.0749 0.0759 0.0778 0.0706 0.0689 0.0671 0.0555 0.0585 0.0534

Difference kt 0.0175 0.0188 0.0201 0.0181 0.0164 0.0156 0.0124 0.0083 0.0131
% 30.50 33.02 34.81 34.40 31.30 30.39 28.60 16.42 32.38
N,O emissiors 2008 2009 2010 2011 2012 2013 2014 2015‘

Submission 2017 kt  0.0405 0.0454 0.0555 0.0493 0.0535 0.0602 0.0447 0.0451
Submission 2018 kt  0.0509 0.0555 0.0658 0.0648 0.0662 0.0686 0.0595 0.0598
Difference kt  0.0104 0.0100 0.0103 0.0155 0.0127 0.0083 0.0149 0.0146

% 25.75 22.12 18.48 31.43 23.73 13.82 33.27 32.47

3.2.20.6 Category-specific planned improvements (CRF 1.A.4.b)

Currently there are no plannechprovements in this category.

w
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3.2.21 Other Sectors z Agriculture/Forestry/Fishing (1.A.4.c)

The subsector is further divided into:
9 Stationary source§ 1.A.4.c.i

9 Off-road Vehicles and Other Machineg\l.A.4.c.ii

The structure of the fuels throughout theubsector 1.A.4.c, their consumption, used emission factors
and emissions of individual greenhouse gases are shown in the following outline.

1.A4.c, 2016

Structure of Fuels Activity CQG CH N,O

data EF OxF Emissiols EF Emissiols EF Emissiors

[TJ] [t [kt] [kg CH/TJ] [Kkt] [kg N;O/TI] [kt

CQ/TJ]

LPG 183.8 65.86%) 1 12.1 5 0.00092 0.1 0.00002
Gasoline 279.9 69.3 1 194 6.90*) 0.00193 19.27%)  0.00539
Diesel Oil 13 545.8 74.1 1 1003.7 5.43%) 0.07361 4.94%) 0.06691
Fuel Oil- Low Sulphur 79.0 77.4 1 6.1 10 0.00079 0.6 0.00005
Other Bituminous Coal 24.9  94.45%) 0.971%) 2.3 300 0.00748 1.5 0.00008
Brown Coal + Lignite 252.9 98.99*) 0.985%) 24.6 300 0.07586 1.5 0.00004
Coke 28.1 107 1 3.0 300 0.00843 1.5 0.00038
Natural Gas 25711 55.40%) 1 142.4 5 0.01286 0.1 0.00026
Wood/Wood Waste 406.0 112 1 45.5 300 0.12180 4 0.00162
Gaseous Biomass 5741.0 54.6 1 3135 5 0.02871 0.1 0.00057
Total year 2016 231125 12135 0.33238 0.07532
Total year 2015 21771.0 1197.22 0.33640 0.07499
Index 2016/2015 1.06 1.01 0.99 1.00
Total year 1990 47 622.9 3790.2 5.41374 0.08558
Index 2016/1990 0.49 0.32 0.06 0.88

“ Country specific data

The high emissionf CH in 1990 is mainly due to the high consumption of other bituminous coal and
lignite in the early periods, that have high emission factors (30CGH4IrJ) compared to other fuels. At

the end of the period there was a significant decrease in the consumptisalid fossil fuels.

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

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

LPG CzSO CS 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
Other Bituminous Coal CzSO CS D D Tier 2 Tierl 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 both combustion at stationary sources for heating buildings, breeding and
cultivation halls and other operational facilities. These are areas from the agriculture (crop and livestock
production), forest and fishing. In rural areas lisosabout the very energyntensive operations, such as
greenhouses, drying grain and hops.
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Unlike previous submission, here are presented also theoaffl means of transport and machinery. In
accordance with the IPCC 2006 @CC 2006)ata on fuel cosumption and emission data are divided

into two subcategories, as mentioned above. In rural areas is mainly about fuel consumption for land
cultivation and harvesting mechanisms, in forestry are mainly mining mechanisms. The fishing area has
minor importance in the Czech Republic and is concentrated almost exclusively on fish farming.

In the CzSO Questionnaire (CzSO, 20hé consumption of the individual kinds of fuels in this sector is

reported in capture Industry Sector under the item:
91 Agriculture/Foestry

9 Fishing

CO, emissions [kt]
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Fig.3-37 Development of C@emissions in source category 1.A.4.c

to CQ emissions in the whole Energy sector.

The distribution of fuels is done according
to their nature- motor fuels are allocated
to the subcategory 1.A.4.c.ii, abther
fuels -into subcategory 1.A.4.c.i. This
division is subsequently agreed annually
with the CzSO during mutual consultation.

There are embodied the fuels of
economic part accordingp NACE Rev. 2
Agriculture/Forestry/Fisheries: NACE
Divisions 0%, 03.

The fraction ofCQ emissions in subsector
1.A.4.c inCQ emissions in ector 1.A.4
equalled 10% in 2016t contributed 1.3%

Development of fuel consumption and the correspondid@ emissions throughout the &wategory

1.A.4.c are visible oRig.3-37.
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Fig.3-38 Development of C@emissions in source category 1.A.4.c.i

Fromthe graph onFig.3-37 is evident,
that the stake in the entire subsector
and in the overall period is for the liquid
fuel (as it will be shown later, it is
mainly about propellant fuel). At the
beginning of the peod a significant
share is for the fossil fuels, but their
consumption during the entire period
declines due to the cancelation of the
inefficient ways of heating of buildings
and process plants. Biofuels are
increasingly used until the end of the
period.

In the Fig. 3-38 and Fig. 3-39 are
represened CQ emissions arising from

stationary offroad transportation and other mechanisms in the agriculture, forestry and fisheries.
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1800 In the stationary  sources
1600 b decreased decisively consumption
1800 | N of fossil solid and liquid fuels. The
T oo | N role of natural gas throughout the
E 1000 period was virtually stable and at
E 800 the end of the period is evident an
E oo increa;ed use of biofuels,
g. 100 especially biogas, produced ineth
o biogas stations, built on individual
200 agricultural farms.
0
G PSSP P oM ¢° | To the mobile sources and other

mechanisms are to a large extent
attributed the consumption of

diesel fuels, motor gasoline has
Fig.3-39 Development of C@emissions in source category 1.A.4.c.ii minor importance, other fuels are
virtually absent. During the perig@ noticeable decrease in fuel consumption roughly in the first half of

the period is observed, which was caused by higher technical level of engines and especially a decline in
demand in all subsectors for agricultural products.

Diesel Qil Gasoline

3.2.21.1 Methodological issues (CR- 1.A.4.c¢)

The basic requirement for processing fuel consumption from mobile sources is their division between
subsectors 1.A.3 Transport, 1.A.4.c.ii-f@fd vehicles and other machinery and 1.A.5 Other. This
distribution is done in coordination with CDWhe aim is that no fuel is included in the balance twice, nor
that any fuel is omitted. Therefore, the following distribution is performed:

Motor fuels, which are consumed in the subsector 1.A.4.c.ii are used only fayaaffvehicles and other
mechanisrs.

Motor fuels, which are consumed in the subsector 1.A.5 are allocated to 1.A.3. This is the fuel
consumption of the army (transport on and off road, kerosene jet fuel consumption for air transport),
and consumption in the fields of construction, extractiof fuels and minerals, industry (only areal
transport). Furthermore, the consumption of motor fuels for mobile sources in the public sector
(ambulance, fire brigade, etc.), both on and off roads as well as the consumption of aviation fuel are
included lere.

3.2.21.2 Uncertainties and time -series consistency (CRF 1.A.4.c)
See chapter 3.2.5.
3.2.21.3 Category-specific QA/QC and verification (CRF 1.A.4.c)

QA/QC procedures in this subsector must be coordinated with CDV. KONEKO, as the company
responsible for processing the & sector 1.A, performs before each submission distribution of motor
fuels between the various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii. Simultaneously, after processing the
data part of the submission, checks whether the predetermined distribution ofWfaslproperly applied

and if it is necessary proposes corrections in order 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.4.c)

Quite extensive updates wereqvided in activity data by CzSO, which resulted in recalculation of this
category.

Tab. 3-64 Changes after recalculation in 1.A.4i.tor SolidFuels

Submission 2017  TJ 500.5 397.6 394.5 404.6 325.6 319.1
Submission 2018  TJ 546.0 464.6 453.6 417.5 393.4 381.7
Difference TJ 45.5 67.0 59.1 12.8 67.8 62.5

% 9.09 16.85 14.99 3.17 20.82 19.60
Submission 2017  kt 48.9 39.0 38.6 39.1 32.1 31.4
Submission 2018  kt 52.8 44.9 43.8 40.2 38.0 36.8
Difference kt 3.9 5.8 5.2 1.1 5.9 55

% 8.08 14.97 13.34 2.85 18.42 17.38

Submission 2017 kt 0.15014 0.11927 0.11835 0.12139 0.09768  0.09573
Submission 2018  kt 0.16379  0.13937 0.13609  0.12524  0.11802  0.11450
Difference kt 0.01365 0.02010 0.01774 0.00385 0.02034 0.01876

% 9.09 16.85 14.99 3.17 20.82 19.60

Submission 2017  kt 0.00075 0.00060 0.00059 0.00061 0.00049  0.00048
Submission 2018 kt 0.00082  0.00070 0.00068 0.00063  0.00059  0.00057
Difference kt 0.00007  0.00010 0.00009 0.00002 0.00010 0.00009

% 9.09 16.85 14.99 3.17 20.82 19.60

3.2.21.5 Improvements (CRF 1.A.4.c)

Currently there are no planned improvements in this category

3.2.22 Other (1.A.5)

The subsector is further divided into:

9 Stationary sourceg 1.A.5.a (Non specified stationary; Emissions from fuel combustion in stationary
sources that are not specifiezlsewhere)

1 Mobile sources¢ 1.A.5.b (Non specified mobile; Mobile Emissions from vehicles and other
machinery, marine and aviation (not included in 1.A.4.c.ii or elsewhere). Includes emissions from fuel
delivered for aviation and watdsorne navigation tadhe country's military as well as fuel delivered
within that country but used by the militaries of other countries that are not engaged in.)
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The structure of fuels throughout the subsector 1.A.5. their consumption, used emission factors and
emissions ofndividual greenhouse gases are shown in the following outline.

1.A.5.b, 2016

Structure of Fuels  Activity CQ CH N,O

data EF OxF Emissios EF Emissios EF Emissiors

[TJ] [t CQ/ITI] [kt] [kgCH/TI]  [Kki] [kgN,OTJ]  [ki]
Gasoline 324.1 69.3 1 225 6.90%) 0.00224 19.27*)  0.00624
Kerosene Jet Fuel 1645.4 715 1 117.5 14.38*) 0.02364 10.26*) 0.01686
Diesel Qil 3436.6 741 1 254.6 5.43*) 0.01867 4.94%)  0.01698
Total year 2016 54039 394.6 0.04455 0.04008
Total year 2015 5 046.6 368.9 0.04028 0.03676
Index 2016/2015 1.07 1.07 1.11 1.09
Total year 1990 n.a n.a n.a n.a

Index 2016/1990 - - - -
" Country specific data

The origin of the data, the emission factors used and the method of calculating the leralssions for
each gas is detailed in the following outline.

2016
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O CQ CH N,O
Gasoline CzSO D CS CS Tier 1 Tier 2 Tier 2
Kerosene Jet Fuel CzSO D CS CS Tier 1 Tier 2 Tier 2
Diesel Oil CzSO D CS CS Tier 1 Tier 2 Tier 2

Given that all stationary sources have been reported in subsectors 1.A.1., 1.A.2. and 1.A.4., in this
subsector (starting with this submission) will be reported only mobile sources, which wedisotised
in the subsectors 1.A.3. and 1.A.4.c.

In accordance with the IPCC 2006((HICC 2006}he subsector 1.A.5.b. is subdivided into:

1 1.A.5.b.ic Mobile (aviation component)

1 1.A.5.b.iiig Mobile (other)
In the subsector 1.A.5.bi is reported fuelnsmimption and corresponding emissions of greenhouse gases
from aviation, besides the public air transport. This is primarily the consumption of aviation fuels in the
army, in state institutions (aerial vehicles from Integrated Rescue System) or privanaport.

Subsector 1.A.5.b.ii is not exploited in the submission of the Czech Republic, especially as it relates to
maritime transport which is not present in the Czech Republic.

Subsector 1.A.5.b.iii is used for the reporting of all remaining fuels (and greenhouse gases) that have not

A S e D DA D been reported elsewhere; it is mainly the
L consumption of motor fuels for ground
L A W W vehicles in the military rmd in
B g [ governmental institutions  (Integrated
e I Rescue System). Furthermore, it includes
- (. the consumption in the fields of
«EL 100 | ' construction, mining of fuels and minerals,
=l e industry (only areal transport).

0

P H oD P P QN P O o> e . . .
SAC R I i B e The fraction ofCQ emissions in subsector

Diesel Oil Kerosene Jet Fuel Gasoline 1A5 In 2016 Comlbuted 04)/0 to CQ
emissions in the whole Energy sector 1.A.
Fig.3-40 Development ofCG emissions in source category 1.A.5.|
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Development of fuel consumption and the correspondid@ emissions throughout the subcategory
1.A.5.b. are seen iRig.3-40. Data before 1998 are not available in sufficient details. Shares of fuels and
corresponding emissions before 1998 are reported in the sector 1.A.3. Transport.

The graph onFig. 3-40 shows that a decisive proportion has diesel oil, anothgnificant share is
appertain tokerosene jet fuel (mainly army), the proportion of gasoline is minor.

3.2.22.1 Methodological issues (CRF 1.A.5.b)

The basic requirementor 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. The aim is to ensure that no fuel is included in the balance twiteéhat 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 fooauff vehicles and other
mechanisms in the agricultural sector, forestry and fisheries.

Subsector JA.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 (aerial rescue equipment). Subsector 1.Ai5weports motor fuels for ground transport
systems, which have been reallocated from consumption in 1.A.3 since 1998. This corresponds to the
consumption of motor fuels for mobile sources by the army and the public sector (ambulance, fire
brigade, etc.), bth on and off road.

3.2.22.2 Uncertainties and time -series consistency (CRF 1.A.5.h)
See chapter 3.2.5.
3.2.22.3 Category-specific QA/QC and verification (CRF 1.A.5.h)

QA/QC procedures in this subsector must be coordinated with CDV. KONEKO, as the company
responsible for ppcessing the entire sector 1.A, evaluates the distribution of motor fuels among the
various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii before each submission. Simultaneously, after processing
the data portion of the submission, it checks whether the predeieed distribution of fuels was
properly applied and, if necessary, proposes corrections in order to avoid double counting of fuels or
their omission.

Other QA/QC and verificatiorsee section 3.2.6.
3.2.22.4 Category-specific recalculations (CRF 1.A.5.b)
No recalalations performed in this submission.
3.2.22.5 Category-specific planned improvements (CRF 1.A.5.b)

Currently there are no planned improvements in this category.
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3.3 Fugitive emissions from solid fuels and oil and natural gas and other
emissions from energy producti on (CRF 1.B)
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Fig.3-41 GHG emissions trends from Fugitive emissions from fikis/ear]

Mining, treatment and all handling of fossil fuels are sources of fugitive emissions. In the Czech Republic,
CH emissions from underground mining of Hard Coal are significant, while emissions from surface
mining of Brown Coal, Oil and Gas production, transmission, storage and distribution are less important.

The current inventory include€H, emissions
for the following categories:

1 1.B.1 Solid fuels
1 1.B.2 Oil and Natural Gas

14000
12000
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In 1.B Fugitive Emissions from Fuels categc
especially 1.B.1.a Coal Mining and Handling v
evaluated as a key categoryTab. 3-1). 0 I e S ———
Category 1.B.2 also was identified as a k R R N SN
category by the latest assessment, but only mEHzjcozen
Pne .f.rom the four. tests (LA).' MoreoverFig.3-42 The share of individual GHG emissions from the t
identifiers placed this category just over thgicsions, expressed as géu, (1.B.)

borderline between key and nonkey

categories.

CO, eq. emissions [kt/year]

WN20{CO2eq.) coz

Development of individual emissions of greenhouse gases in sector 1.B is shown on the graphs in
Fig.3-41.

Sector 1.B is dominated by methane emissions from subcategory 1.Bdlid fuels, while emissions
from sector 1.B.2: Oil and Natural gas represents on average 15% of the total emis§i@hemissions
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arise primarily in subcategory 1.B-1Solid fuels(share of the subcategory 1.B.2 has low importance
about 2% of totalCQ emissions)N,O emissions originate only from the subsector 1.B-:22l and there
are insignificant.

The importance of individual greenhouse gases from the total emissions, exgprasS€} equivalent, is
visible fromFig.3-42.

From the graphs offrig. 3-41 and Fig.3-42 is also clear that during the period occurred a significant
decrease in GHG emissions across category 1.B. As it is shown below, the decrease wakientirh
decrease in subcategory 1.B-1Solid fuels, in which vital source of emissions is underground mining of
hard coal. For 2@, the decrease ofdatal GHG emissions is 68Xompared to the 1990 level.

3.3.1 Solid Fuels (CRF 1.B.1)

The category ifurther divided into the following subcategories according to IPCC 20@BPGIC 2006)
9 1.B.1.a Coal mining and handling

o 1.B.1.a.1 Underground mines
U 1.B.l.al.i Mining
U 1.B.l.a.l.i Posnining seam gas emissions
U 1.B.1.a.l.ii Abandoned underground @
o 1.B.1.a.2 Surface mines
U 1.B.1.a.2.i Mining
U 1.B.1.a.2.ii Pognining seam gas emissions

1 1.B.1.b Solid fuel transformation
9 1.B.1.c Other

3.3.1.1 Category description (CRF 1.B.1)

The structure of the sector, corresponding activity data, used emission faatwis emissions of
individual greenhouse gases are shown in the following outline.

1.B.1, 2016
Activity CH, CQ N,O
Structure of sector data EF Emissios EF Emissios EF Emissiors
(kg [t (kg
[Gal CHy/t] [kt] Can] [kt N,O/t] [kt]
1.B.1a Coalmining/handl. 45 434 130.39 156.46 NO
1B.1.a.1 Underground mines 6 900 76.18 156.46 NA
1.B.1.a.l.i Mining 8.75 60.38 22.7 156.46 NA NA
1.B.1.a.lii Postmining activ. 1.675 11.56 NA NA NA NA
1.B.1.a.l1.iii Abandoned mines +) 4.24 NA NA NA
1.B.1.a.2 Surface mines 38 528 54.21 NA NA
1.B.1.a.2.i Mining 1.34 51.63 NA NA NA NA
1.B.1.a.2.i Postmining activ. 0.067 2.58 NA NA NA NA
1.B.1.b Solid fuel transformation 6.00 30 0.18 NO NE NA NA
Total year 2016 391.34 156.46 NA
Total year 2015 143.25 188.53 NA
Index 2016/2015 2.73 0.83 NA
Total year 1990 412.93 456.24 NA
Index 2016/1990 0.95 0.34 NA

+) Methodology and emission factors are explained in 3.3.1.2.
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The origin of the datathe emission factors used and the method of calculating the level of emissions for
each gas is shown in detail in the following outline.

Structure of sector Source of Emission factors Method used
Activity data CH, CcQ N,O CH ofe} N,O

1B.1l.a Coalmining/handl. CzSO Tier 2 Tier 22 -
1B.1lal Underground mines CzSO Tier 2 Tier 22 -
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.1.a.2 Surface mines CzSO Tier 1 Tier 1 -
1.B.1.a.2.i Mining CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.2.ii Postmining 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.

The source category 1.B.1 Solid Fuels consists of three sabrce categories: source category 1B.1.a
Coal mining and Handling, source category 1.B.1.b Coal transformation and source catedocy 1.B
Other.

The main process that emits more than 80% of methane emissions from the category 1.BHAu8islid

category is underground mining of Hard Coal in the OstVvaNJIA yt | NBF & | S&aSNJ
Brown Coal mining by surface methods and pasting treatment of Hard and Brown Coal. Coal mining
(especially Hard Coal mining) is accompanied bycanrrence of methane. Methane, as a product of the
coakormation process, is physically bonded to the coal mass or is present as the free gas in pores and
cracks in the coal and in the surrounding rocks.

Besides methane, during mining of coal mass dageramount of carbon dioxide is released, that
accompanies methane in the firedampQ is reported only for the underground mining of hard coal, for
surface mining of lignite emission factor is not available.

The proportion of subcategory 1.B:-2Solid fiel transformation in the total emissions of greenhouse
gases is quite minor. Subcategory 1.B.1.©ther is not used, because for reporting the previous
subcategories are used.

CO, eq. emissions 1.B.1

CO, eq. emissions [kt/year]

O Vo o o P b o> © @ O A & A0
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ECH4(CO2eq) = CO2

Fig. 3-43 The trend of GHG emissions and the relationship betw
emissions of C&and CH (1.B.1)
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The graph orFig. 3-43 shows he time trend of total emissions of greenhouse gases in the entire
subsector 1.B.1. The chart also demonstrates the sharé@femissions in the total GHG emissipns
which on average makes abou

CH, emissions Coal mining
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Fig. 3-44 The ratio of methane emissions from Undergund mines and Surface mines and the corresponc
development of mining of Hard Coal and Lignite §11)

The contribution of the individual subsectors to the total emission€ldf depending on the volume of
mining from underground mines (hard coal) and surface mines (lignite) in category IsBolis on the
graph inFig.3-44.

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 productionatiingétal coke. Hard

coal mining, although its volume is about 20% of the total volume, is accompanied by considerably more
significantCH, emissions than mining of lignite.

3.3.1.1.1 Coal Mining and Handling (CRF 1.B.1.a)

In the Czech Republic, mainly Hard Coalirsed in underground mines (i.e. Hard Coal: Coking Coal and
Bituminous Coal). Currently, underground mines are in operation in the OstravNI3A yt  O2 | f YA YA
In the past, Hard Coal was also mined in the vicinity of the city of Kladno. These mmeeslaged in

2003. Brown Coal is mined in only one underground mine in the Northern Bohemia. Emissions from this
mine are reported together with surface mining of Brown Qphignite in subcategory 1.B.1.a.2 Surface

Mines.

Data for mining of various typesf coal are taken from the CzSO report for the IEA/EUROSTAT (the
report CZECH_COAL.xIs). For control purposes are used data from the miners yearbooks issued by the
State Mining Administration and the Employers' Association of Mining and Oil Industries.

Underground Mines (CRF 1.B.1.a.1)

In underground Hard Coal mininGH, is released from the coal mass and from the surrounding rocks
into the mine air and must be removed to the surface to prevent formation of dangerous concentrations
in the mine.

Undergrouml Mining Activities (1.B.1.a.1.i)

Hardcoal mining is the principal source of fugitive emission<CHf. The mine ventilation must be
regulated according to the amounts of gas released to keep its concentration on safe level. At the end of
Mdpn Qa Mrhoid sysldma were introduced in opening new mines and levels in the Ostrava

Y I NJI2 A yhininglaged, fvhich permitted separate exhaustion of partial methane released in the mining
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activity in the mixture containing the mine air. The total amount oftlma@e emitted can be balanced
guite accurately from the methane concentrations in the mine air and their total annual volume.

PostMining Activities (1.B.1.a.1.ii)

The activity data are the same as in category 1.B.1.a.1.i Mining Activities. It is ashanhéuktentire
mined volume undergoes manipulation during which residual methane is released.

Abandoned underground mines (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 Ostravdarvina coalfield OKR (North Moravia). In terms of methane
emissions are relevant only abandoned mines in OKR. Coal mining in the Kladno Basin was terminated in
2002. In these mines methane was absent, so the methane emissions esignatade only from OKR
mines.

In the OstraveKarvina coalfield coal has been extracted for more than two hundred years. Crucial
decline of mining in this area started in 1991, but the closure of mines occurred in the 20s of the 20th
century.

Ostrava mineshave always been significant sources of coal seam gas and in terms of mine safety
regulations they were categorized under the mines with greatest threat of occurrence of methane.
Methane is observed more than 100 years and reached its peak in the siktigswas the maximum in
mining in Ostrava. At that time, exceeded the daily amount of gas is 500 thousd@HnThe gas was
discharged from the mines using ventilation with 17 air pits and mine degassing. Amount on the gas in
abandoned mines today, &t the destruction of almost all pits, is stabilized at around 40 thousand. m
CH per day. Based on the amount of methane escaped in recent years and using the international
experience, can be forecasted that the gas will continue to be released fromntherground spaces in
Ostrava for a number of years.

Parts of abandoned mines ha@H recovery systems. There is company, which has established mining
areas for mining of firglamp in Ostravay | NDA Yyt | NBlI & Ly GKS o6l yR2ySR
suction devices and firedamp stations. Firedamp arises from abandoned mining pits and surface
boreholes into abandoned areas. Mined firedamp is used at the place of mining in autonomous
cogeneration units (aggregate for electricity energy production with artiggnicombustion engine)(
http://www.dpb.cz/).

Surface Mines (CRF 1.B.1.a.2)
Surface Mining Activities (1.B.1.a.2.i)

Lignite (Brown Coal) is mined in surface mines in the Czech Republic. Lignite is mined primarily in the
Northern Bohemia area. Small parts of very young Lignite mines are located in Southern Moravia.

Prior to the commencement of surface mining in northern Bohemia, where today a decisive amount of
lignite in the Czech Republic is mined, there were undergrauimees. The abundance of methane in
these mines has never been a problem. If there was an explosion in the mines, it was caused by swirling
of coal dust. Surface mining began in the 50s of the 20th century and in the period after 1990 the
underground minesvere already not in use.

PostMining Activities (1.B.1.a.2.ii)

The activity data are the same as in category 1.B.1.a.2.i Mining Activities. It is assumed that the entire
mined volume undergoes treatment during which residual methane is released.
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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 listed under
1.B.1.a.1.ii PogWlining Activities. Emissions from the actual production of Coke are gineler 2.
Industry.

Production of briquettes from Brown Coal

Fugitive methane emissions from coal treatment prior to the actual briquetting process are listed under
1.B.1.a.1.ii Pos¥lining ActivitiesCQ emissions from the actual production of briquettese included in
subcategory 1.A.2.g.

Production of charcoal

CH emissions from charcoal production were estimated by using EF provided by the Revised 1996
Guidelines (IPCC, 1997); the value of 100CHKgTJ of charcoal produced was used. Since therenare
available official activity data about charcoal production in the Czech Republic, tbificial 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 Guidels)ewas used to convert activity data to the energy units.
ResultingCH emissions please see in tAab. 3-65. Unfortunately IPCC 2006 GuidelindBCC 2006)

R 2 y @iide défault emissions factors for fugitive emissions from charcoal production. From this
reason the emission factor provided in Revised 1996 Guidelines (IPCC, 1997) is still used. Since these
emissions are very low national inventory team considerdligroach to be relevant in this case.

Tab. 3-65 CH, emissions from charcoal production

1990 1.00 30.00 0.03
1991 1.00 30.00 0.03
1992 1.00 30.00 0.03
1993 1.00 30.00 0.03
1994 1.00 30.00 0.03
1995 1.00 30.00 0.03
1996 1.00 30.00 0.03
1997 1.00 30.00 0.03
1998 1.80 54.00 0.05
1999 2.60 78.00 0.08
2000 3.40 102.00 0.10
2001 4.20 126.00 0.13
2002 5.00 150.00 0.15
2003 6.00 180.00 0.18
2004 6.00 180.00 0.18
2005 6.00 180.00 0.18
2006 6.00 180.00 0.18
2007 6.00 180.00 0.18
2008 6.00 180.00 0.18
2009 6.00 180.00 0.18
2010 6.60 198.00 0.20
2011 6.40 192.00 0.19
2012 6.00 180.00 0.18
2013 6.00 180.00 0.18
2014 6.00 180.00 0.18
2015 6.00 180.00 0.18
2016 6.00 180.00 0.18
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FugitiveCQ emissions are not estimated or are negligible and no known method is available for their
determination in this category (notation key NE). FugitNs#® emissions are not estimated because,
according to the current state of knowledge, these emissions cannot occur (notation key NA) and also
IPCC 2006 Guidelind®CC 200&Jo not provide default emission factor.

3.3.1.1.3 Other (CRF 1.B.1.c)
No other subcategory dfigitive methane emissions is known in the Czech Republic.
3.3.1.2 Methodological issues
Underground Mines (CRF 1.B.1.a.1)
Underground Mining Activitied B.1.a.1)
Country specific emission factors were determined for calculation of fugitive methane emissions i
dzy RSNANR dzy R YAYySa Ay (GKS aSO02yR KItF 2F GKS wmopd
methaneemissions is given ifab.3-66x &4SS o¢F 1t YR b2@0t6S1Z MphpT 0P

Tab. 3-66 Coal mining andCH, emissions in the OstravaKarvina coalmining area

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 were used from this table to determine the emission factors.

The average value of the emission factor of 18& mas recalculated to 12.261 kg/t using a density of
methane of 0.67 rflkg. This emission factor is used for coal mined in the OstyataNJJ A y t 021 t Y]
area for years 19901999. The emission factor set by estimation at 50% of this value was used for the
remaining Hard Coal from underground mines in otheras. This is valid for coal with minimum coal gas

OF L) OAGe 002Kt FNBY GKS YfFRy2 IINBI (2 WHnnu YR (

For the period after 2000 were determined new, revised emission fa€blé mined coal.

The management of OKD, a(@stravaY I NIA Yyt YAySasz 22Ayd akKFNBE O02YLJ
company monitors in very detail the issues about methane production. In response to a request from the
reporting team, the company provided a document in which the total amount of glaased by OKD

mines was determined, together with the amount of methane withdrawn by degassing, the amounts of
methane used for industrial purposes, venting of methane from degassing and the total amount of
methane released into the atmosphere. A summedfyhe informatian provided is given ifiab. 3-67.
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Tab. 3-67 Methane production from gas absorption of mines anditise

2000 236.7 84.1 77.9 6.2 158.8
2001 210.7 73.9 71.1 4.0 140.8
2002 210.0 81.0 70.3 1.3 130.3
2003 200.6 74.8 72.8 2.0 127.8
2004 194.6 77.1 73.4 3.2 120.7
2005 207.7 73.9 70.3 3.6 137.4
2006 221.1 76.9 75.9 0.8 145.0
2007 194.7 71.5 71.0 0.5 123.7
2008 199.5 68.8 68.5 0.3 131.0

This data was used to calculate the emission factors and to determine the average emission factor, which
is used for the period after 2062008.

The emission factors given ifab. 3-68 are used for 2000; 2008. After 2008, the emission factor
calculated as the average value from the values for 28018, i.e. 8.12 t/kt, is used. Research with aim
to develop this emission factor was performed in 2011.

Tab. 3-68 Calculation of emission factors from OKD mines for period 2000 onwards

2000 11514 106 396 9.24
2001 11 844 94 336 7.96
2002 12 049 87 301 7.25
2003 11 301 85 626 7.58
2004 10 901 80 869 7.42
2005 10 822 92 058 8.51
2006 11 656 97 150 8.33
2007 10 153 82 879 8.16
2008 10 030 87 770 8.75
2000- 2008 100 270 814 385 8.12

For years 200Q 2008 were used emission factors giverilab. 3-68 for calculation of emission factors
from OKD mines. For years onwards 2008 is used average emission factors from the peri@d@Gg)00
8.12 t/kt of mined lard coal, for period before 1999 the value is same as in previous submission 12.3 t/kt
2T YAYSR O2If o¢lH{1fl YR b20t6S1Z MppTO P

This emission factor can be considered as emissions factor on the level Jigridl countryspecific
emission factor, whicks applicable for Ostravé I NIDA Yyt | NBI &

For other mines in the Czech Republic where hard coal was also mined, the value of 6.7 t/kt was used
the same as in previous submissions. However it is necessary to remind that underground mining in the
mines of d¢her areas than OKD is really minor and at the end of the first decade of 21st century was
completely stopped.

Country specific emission factors were determined for calculation of fugitive carbon dioxide emissions.
An extra study was performed to deterngirthe CQ emission factor for underground hard coal mining.
Monthly data on the concentrations and amounts@® were processed for all the exhaust air shafts in
the OKD area for 2009, 2010 and for part of 2011. These data yielded an average valuerpistien
factor, which is related to the volume of mining. Thaission factor is equal to 22.73CQ/kt of mined

coal and this emission factor is country spedifi€ier Il level. This value is valid for the OKD area. The
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author of the study recommendethat the determined emission factor for 19302009 be used. He
determined an emission factor 22.68Q/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 extdathtfar
CQ emissions for underground hard coal mining; the values amngivtheTab. 3-69.

Tab. 3-69 Emission factors and emissions from underground mining of hard coal

1990 20 059 22.75 456.3
1991 17 371 22.75 395.1
1992 17 271 22.75 392.9
1993 16 419 22.75 373.5
1994 15942 22.75 362.6
1995 15661 22.75 356.2
1996 15 109 22.75 343.7
1997 14 851 22.75 337.8
1998 14 620 22.75 332.6
1999 13 468 22.75 306.4
2000 13 855 22.75 315.2
2001 14 246 22.75 324.1
2002 14 200 22.75 323.0
2003 13614 22.75 309.7
2004 13 272 22.75 301.9
2005 13 227 22.75 300.9
2006 14 280 22.75 324.8
2007 12 886 22.75 293.1
2008 12 622 22.75 287.1
2009 11 001 22.75 250.2
2010 11 435 22.68 259.3
2011 11 265 22.68 255.4
2012 11 440 22.68 259.4
2013 8 594 22.68 194.9
2014 8 680 22.68 196.8
2015 8 314 22.68 188.5
2016 6 900 22.68 156.5

PostMining Activities (CREB.1.a.1.)

Methane emissionén the subcategory of Po#lining Activities are calculated using a uniform emission
factor based on the defaultalue of 1.68g CH/t coal; the activity data are employed at the same level
as in subcategory 1.B.1.a.1.i Mining Activities.

Tab. 3-70 contains of fugitive methane emissions from pasining operations with Hard Coal from
Underground mines.

Tab. 3-70 Used emissions factors and calculation ©f, emissions from underground coal miningpost mines operations in
period 1990- 2016

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
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1995 17 169 1.675 28.76
1996 16 532 1.675 27.69
1997 16 069 1.675 26.92
1998 15 863 1.675 26.57
1999 14 419 1.675 24.15
2000 14 855 1.675 24.88
2001 15138 1.675 25.36
2002 14 470 1.675 24.24
2003 13 643 1.675 22.85
2004 13 302 1.675 22.28
2005 13 252 1.675 22.20
2006 14 292 1.675 23.94
2007 12 895 1.675 21.60
2008 12 662 1.675 21.21
2009 11 001 1.675 18.43
2010 11 435 1.675 19.15
2011 11 265 1.675 18.87
2012 11 440 1.675 19.16
2013 8 594 1.675 14.39
2014 8 680 1.675 14.54
2015 8 314 1.675 13.93
2016 6 900 1.675 11.56

Abandoned underground mines (CRE.1.a.1.)i

Calculation of methane emissions from abandoned mines has bagied out in accordance with the
methodology IPCC 2006 Gl. at the level Tier 1. For the purposes of this calculation, the number of closed
mines in the Ostravarvina coalfield was determined in prescribed intervals (intervals years1I9H,
19261950, 1961-1975 1976- 2000 2001 to the present). Given that in the Ostrdavina coalfield

occur only mines with high amount of the gas, were used values for the percentage of coal mines that
are gassy from the column HigPCC, 2006, Tahl.5: TIER § ABANDONED UNDERGROUND MINES,
DEFAULT VALUBERCENTAGE OF COAL MINES THAT ARE GASSY, page 4.24.), the following:
1901¢ 1925: 0%

1926¢ 1950: 50%

1951¢ 1975: 75%

1976¢ 2014: 100%

Emission factors from Table 4.1.6, p. 4.25 were used for calculatingntiesions (TABLE 4.1.6: TIER 1
Abandoned UNDERGROUND MINB8ISSION FACTOR, MILLION M3 methane/MINE).

Since 2005, total emissions of methane from abandoned mines have gradually decreased in the context
of increased degassing of abandoned mines by @reen Gas company (electricity generation at
cogeneration units, stationed for esite extraction of methane). The overall data and the calculation
procedure are shown ifiab. 3-71.

Tab. 3-71 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 emissiorsin period [kt/year] Calculated Use ofCH Total
1926- 1950 1951- 1975 1976- 2000 2001-2013  emissiors [%] emissiors
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 0.00 11.63 11.63
2002 0.41 1.99 8.86 0.00 11.27 11.27
2003 0.41 1.97 8.56 1.18 12.12 12.12
2004 0.41 1.94 8.31 0.97 11.63 11.63
2005 0.40 1.92 8.05 0.85 11.22 5.0 10.66
2006 0.40 1.90 7.84 0.76 10.90 7.5 10.08
2007 0.40 1.87 7.62 0.69 10.59 20.0 8.47
2008 0.40 1.85 7.44 0.64 10.33 25.0 7.75
2009 0.39 1.83 7.26 1.80 11.29 50.0 5.65
2010 0.39 1.81 7.09 1.70 10.99 60.0 4.40
2011 0.39 1.79 6.94 1.61 10.73 70.0 3.22
2012 0.38 1.77 6.79 1.53 10.48 70.0 3.15
2013 0.38 1.76 6.65 1.47 10.25 70.0 3.08
2014 0.38 1.74 6.53 141 10.05 70.0 3.02
2015 0.38 1.73 6.41 1.36 9.86 70.0 2.96
2016 0.37 1.71 10.31 1.75 14.13 70.0 4.24

Surface Mines (CRF 1.B.1.a.ii)

Total emissions, used activity data and emission factors for proper extraction of lignite (Brown Coal) from
surface mines and poshining related adjustments are presented in thab. 3-72.

Tab. 3-72 Used activity data, emissions factors and calculation @fj, emissions from surface coal miningnd post mines
operations in period 1990 2016

Brown Coal Emission factors for activities Emissiosof |
production mines post-mines CH \
[kt/year] [t CH/ki] [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 46 240 1.34 0.067 65.06
2004 44 498 1.34 0.067 62.61
2005 44 619 1.34 0.067 62.78
2006 44 849 1.34 0.067 63.10
2007 45 664 1.34 0.067 64.25
2008 43 362 1.34 0.067 61.01
2009 45 416 1.34 0.067 63.90
2010 43774 1.34 0.067 61.59
2011 46 639 1.34 0.067 65.62
2012 43533 1.34 0.067 61.25
2013 40 385 1.34 0.067 56.82
2014 38177 1.34 0.067 53.72
2015 38 105 1.34 0.067 53.61
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2016 38 528 1.34 0.067 54.21

Determination ofactivity data and emission factors for mining and pashing treatment is given in the
description of the individual activities on surface mines.

Surface Mining Activities (1.B.1.a.2)
PostMining Activities (1.B.1.a.2.ii)

Data from the source part of thguestionnaire completed in the CzSO Questionnaire (CzS@), 20ds
employed to determine activity data on extraction of Brown Coal and Lignite. The mining yearbooks and
other data sources continue to be used only for control purposes.

During surface minig, escaping methane is not related to specific flow of air and thus it is far more
difficult to monitor the amount of methane escaping into the air. Consequently, default IPCC emission
factors are employed to calculate methane emissions from surface giiaimd from postmining
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 Tier I, using default emission
factors- see chapter 3.3.1.1.2.

CH emissions from charcoal production were estimated by using EF provided by the Revised 1996
Guidelines (IPCC, 1997); the value of 100CHgTJ of charcoal produced was used. Since there are no
available official activity data about charcoal productioriia Czech Republic, the fficial data from

FAOSTAT statistics were used. The missing data were extrapolated. The default net calorific value 30
MJ/kg (Table 1.3 in Revised 1996 Guidelines) was used to convert activity data to the energy units.
Unfortunately IPCC 2006 Guidelind®CC 2006R2 Yy Qi LINR @A RS R S fordiigifive SY A & a
emissions fromcharcoal production. From this reason the emission factor provided in Revised 1996
Guidelines (IPCC, 1997) is still used. Since these emissioreratew the team consider this approach

to be relevant in this case.

3.3.1.3 Uncertainties and time -series consistency

The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year of 1990 016 The uncertainties in 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 estimatekbat 4

Uncertainties in calculating methane emissions further follow from the emission factors employed. The
emission factors for determining emissions from underground mining of hard coal are based on
measurement of the methane concentrations in the air viatéid from underground mines in the
aSO02yR KIETF 2F (KS mMoppnQaod ¢KS dzy OSNIFAyide Ay i
12.9%.

The uncertainty in th€Q emission factor is considered to be at the level of 25%.

Summary of uncertaintystimates provide§ab. 3-73.
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Tab. 3-73 Uncertainty estimates for fugitive emissions from Solid Fuels

(ofe} 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. in line with 2006
Handling GuidelinesEF unc. expert judgement

3.3.1.4 Category-specific QA/QC and verification

General quality control and sourgpecific quality control (Tier 1 and Tier 2), in conformance with the
requirements of the QSE habpdok and its associated applicable documents, have been performed to
the full extent.

QC activities at the level of Tier 1 were performed according to the QA/QC plan by the sector compiler.
Routine control was performed in the framework of the following\aties:

9 activity data employed,

1 emission factors employed,

9 calculation procedures employed,

9 transfer of numerical data from the working set to the CRF Reporter.

During control of the activity data, the CzSO data were compared with the data from thegMinin
Yearbook. Good agreement was found.

In control of the emission factors employed, the emission factors used in the Czech Republic
methodology were compared with the emission factors of Slovakia, Poland and Germany in the context
with the default emissiorfactors. 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.

Furthermore, the correct usage of the methodology at Tier | level for the calculati@iaémissions

from abandoned mines and the performance of own calculations were checked. The calculation
procedure was consulted with an independent expert from th&WV&chnical University of Ostrava. It
was concluded that the input data and the method of calculation are in line with the methodology.

Control that the transfer of numerical data from the working set to the CRF Reporter does not reveal any
differences. Th final working set in EXCEL format is locked to prevent intentional rewriting of values and
archived at the coordination workplace. The protocols on the performed QA/QC procedures are stored
too.

3.3.1.5 Category-specific recalculations
No recalculationperformed in this submission.
3.3.1.6 Category-specific planned improvements

Given that the issue of emissions from abandoned mines was included in the same time as the transition
to new methodology IPCC 2006 @PCC 2006)Tier 1 approach was used. Planned improversent
assume a change to a higher level, at least Tier Il. In terms of the planned improvements, was ensured
cooperation with the specialist on the issue of leakage of methane from abandoned mines in the
OstravaKarvina coalfield.
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In the other subsectors nomprovements are planned at the present.

3.3.2 Oil and Natural Gas (CRF 1.B.2)

The category is divided according to IPCC 20086R&IC 200&)nd CRF Reporter into subcategories:
1 1.B.2.a Qil

(0]

(o]

(0]

(0]

(o]

(o]

1.B.2.a.1 Exploration

1.B.2.a.2 Production

1.B.2.a.3 Transport

1.B.2a.4 Refining/Storage

1.B.2.a.5 Distribution of Oil Products
1.B.2.a.6 Other

1 1.B.2.b Natural Gas

0
0
0
0
0
0

1.B.2.b.1 Exploration

1.B.2.b.2 Production

1.B.2.b.3 Processing

1.B.2.b.4 Transmission and Storage
1.B.2.b.5 Distribution

1.B.2.b.6 Other

1 1.B.2.c Veting and Flaring

(o]

(0]

1.B.2.c.1 Venting
1.B.2.c.2 Flaring
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3.3.2.1 Category description (CRF 1.B.2)

The structure of the sector, the corresponding activity data, the used emission factors and emissions of
individual greenhouse gases can be seen on the folloaurine.

1.B.2, 2016
Activity CH, CQ N,O
Structure of sector data EF Emissios EF Emissios EF Emissios
[PJ] [t CH/PJ] [ki] [t CQ/PJ] [Kki] [kg NO/PJ]  [ki]

1.B.2.al Exploration NE
1.B.2.a.2 Production and Upgr. 4.96 4.746 0.024 7.576 0.041 NA -
1.B.2.a.3 Transport 230 0.146 0.034 0.013 0.003 NA -
1.B.2.a4 Refining 230 0.134 0.179 NA - NA -
1.B.2.a5 Distrib. of Oil Prod. 230 NA - NA - NA -
1.B.2.a.6 Other NO
1.B.2.b.1 Exploration NO
1.B.2.b.2 Production 7.42 38.65 0.287 +) 0.0001 NA -
1.B.2.b.3 Processing NO
1.B.2.b.4 Transmission and 1157 4.74 5.484 +) 0.022 NA -

Storage 186 4.38 0.812 +) 0.003 NA -
1.B.2.b.5 Distribution 136 119.89  16.27 +) 0.065 NA -
1.B.2.b.6 Other I.E.
1.B.2.c.1 Venting- Ol 4.96 235.3 1.168 48.7 0.242 NA -
1.B.2.c.2 Flaring- Oil 4.96 0.568 0.003 919.9 4.564 0.015 0.0001
Total year 2016 24.261 4.940 0.0001
Total year 2015 24.321 5.392 0.0001
Index 2016/2015 1.00 0.92 1.00
Totalyear 1990 43.196 2.202 0.00003
Index 2016/1990 0.56 2.24 3.33

+) As emission factor is used the average an@@tontent in natural gas

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

Structure of sector Source of Emission factors Method used
Activity data CH, CG N,O CH, CG 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 Tier 1

Approximately 93% of emissions are formed in the Czech Republic from gas industry in extraction,
storage, transport and distribution datural Gas and in its final use. Crude Oil extraction and refining
processes are very less important.
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Fig. 3-45 The trend of GHG emissions and the relations
between CQand CHemissions (1.B.2)

Determination of methane emissions from the
processes of refining of Crude Oil is based on the
recommended (default) emission factors
according to the 2006 IPCC methodologlyCC
2006)

Methane emissions from the gas industry were
determined using national emission factors based
on the specific emission factors for the individual
parts of the gas industry system.

The graph inFig. 3-45 gives an overview of the
trend in emissions in this category in the time
series since 1990.

The graph on Fig. 3-45 shows that the
proportion of totalCQ emissions from the total
GHG emissions is negligible (approximate
0.1%).

The contibution of the individual subsectors
(Oil and Natural Gas) to the tot@H emissions
throughout the period in the category 1.B.2 |
shown onFig.3-46.
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the gas industry.

3.3.2.1.1 Oil (CRF 1.B.2.3)

(1.B.2.a) and Natural Gas (B.2.b)

Crude oil production and import

In subcategory Oil are reported emissions
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Fig.3-47 Crude Oil production ad import in the CR in 199Q 2016

from mining, procesag of domestic crude
oil and emissions from refining of imported
crude oil. The share of domestic crude oil is
very small- about 3% (from 0.7 to 4.8%).
The time profile of domestic production
and imports of crude oil in the Czech
Republic is shown olRig.3-47.

GHG emissions from Crude Oil transport
and refining and from Crude Oil production,
which is performed in the Czech Republic in
combination with mining of Namal Gas,
are reported in this categoryCQ emissions

from the refinery resulting from combustion processes (including flaring) are included in 1.A.1.b Crude

Oil Refining.
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Exploration (1.B.2.a.iii.1)

Emissions from this subcategory are not estimategicause the adtity data are not available.
Explorationis notregularlyperformed in the Czech Republithe statement of MND a.s. (only company
with licence for exploration in Czechia) is that they did not perform exploratiorséagtral years.

Production and Upgrading (1.B.2.a.iii.2)

Crude oil production

Crude Oil is mined in the Czech Republic in
Southern Moravia. The following Fig42 gives
the amount of mined Crual Oil in the territory

of the Czech Republic.

Oil [kt/year]
N
(=)
(=]

The quantity of crude oil extracted in each year
depends on the amount of recoverable
reserves. FromFig 3-48 is visibé that the
maximum extraction was in the period from
2003 to 2006. It is expected that the decline in
production until 2014 will continue.
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Fig 3-48 Crude Oil prduction in the CR in 1992016

Transport (1.B.2.a.iii.3)

Transport of Crude Oil in the territory of the Czech Republic is performed only in closed systems (pipeline
transportch A f LA LISt AYyS 5 NHzO0lF FNRBY wdzaaiAl FyR Ly32¢tadil
used to calculate fugitiv€H and CQ emissions in this subsector.

Refining (1.B.2.a.iii.4)

Crude Qil is processed in the territory of the Czech Republic in two main refinery facilities. The total
volume of Crude Oil processed in the Czech Republic is presented it Eig. 3

Distribution ofOil Products (1.B.2.a.iii.5)

The final products after processing Crude Qil no longer contain dissolved methane or carbon dioxide and
thus fugitive emissions are not considered in this subcategory. For completeness, activity data
corresponding to the vaime of processed Crude Qil in the individual years were recorded in CRF.

Other (1.B.2.a.iii.6)

No other operations are considered.

3.3.2.1.2 Natural Gas (CRF 1.B.2.b)

Natural Gas production and import

In the subcategory Natural Gas are reported Gt 55

emissions from domestic natural gas productic 300] [emmaing

and emissions related to the operation © el

individual parts of the gas system (import, transi 150

storage and distribution to end users). Theagh i

of the domestic natural gas pduction is very 53

small- about 1.36 (from0.7 to 2.1%). The time SO P O S S % 50 o8P S S P
profile of domestic production and import of rEcH! WErsUdin

Natural Gas [P)/year]

Fig. 3-49 Natural Gas production end iport in the CR i
1990¢ 2016
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natural gas in the Czech Republic is showrFan3-49.
Exploration (1.B.2.b.iii.1)

Emissions formed in exploratory boreholes are reported in this subcategory. This activity is not
performed in the Czech Republic, or only completely random.

Production (1.B.2.b.iii.2)

Natural Gas is extracted in the Cze(
Republic in the area of Southern Moravii
accompanying extraction of Crude Oil, ar
in Northern Moravia, wherét is derived 8.00 | -
from degassing of hard coal deposits. Tl
following Fig. 3-50 gives the amount of
production Natural Gas in the territory o
the Czech Republic.

Natural Gas production

Natural Gas [PJ/year]

The devéopment of domestic extraction is 0.00
_rela_lti.vely stable over time. Fluctua_tions i @P@W@"‘@ca‘°@ofbwg@mg&mgo"mgobmgo%@&m&mo&moxb
individual years are due to technical an— — _

geological conditions of mining and markEFlg.S-SO Natural Gas productiorin the area of CR in 19902016

demand.

Processing (1.B.2.b.iii.3)

Gas treatments, except for drying, are not performedtie Czech Republic. The drying process is not a
source of GHG emissions.

Transmission and Storage (1.B.2.b.iii.4)

The calculation of GBl emissions in this subcategdsycarried out in two steps: independently in the

first step is carried out an estimatioof the emissions for the transit system and higtessure gas
pipelines, and in the second step emissions from underground gas storage facilities are estimated. For
each part of the gas system is used a different methodological approach.

A transit gas pip@e runs through the territory of the Czech Republic, transporting Natural Gas from
Russia to the countries of Western Europe, with a length of 3,821 km. In addition to this central gas
pipeline, a system of higbressure gas pipelines is in operationtle territory of the Czech Republic,
providing supplies of Natural Gas from the transit gas pipeline and underground gas storage areas to
centres of consumption. In 201éhe highpressure gas pipelines had an overall length2yB78km.

This subcategorglso includes all the technical equipment on hjglessure gas pipelines. On the transit
gas pipeline, this consists primarily of compressor stations and transfer stations, while measuring and
regulation stations are located on domestic letigtance gasipelines.

Methane emissions formed during controlled technical discharge of Natural Gas at compressor stations,
during inspections and repairs to pipelines and emissions from pipeline accidents are estimated. These
emissions are recorded by the gas companin 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 are
reported in this sbcategory. The total turnover (injection and mining) of Natural Gas in underground
storage areas corresponded 5,441mil. m®in 2016
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Distribution (1.B.2.b.iii.5)

Emissions from distribution gas pipelinesith an overall length in 2016f 65165 km, andduring
consumption at the end consumer are reported in this category. The distribution networks are being
continuously lengthened and the number of customers is increasing.

Other (1.B.2.b.iii.6)

No additional emissions are reported.
3.3.2.1.3 Venting and Flaring (C RF 1.B.2.c)

In the Czech Republic there is only one deposit, which is in South Moravia. Crude oil extraction takes
place there, along with natural gas production.

Tab. 373 gives theCH and CQ emissions from Venting for domestic production (mining) of Crude Oil;
N,O emissions are not included in this subcategory since no emission factor is available for their
calculation.Tab. 3-74 further contains values of emissio@®H, CQ and N,O from Flaring in domestic
production of Crude Oil. From the table it is clear that this is a minor proportion from the total emissions
in whole subcategory Oil and Gas (1.B.2.a

Tab. 3-74 Emissions oCH, CGQ and N,O from Venting and Flaring in 1992016

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
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
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3.3.2.2 Methodological issues

5dzNAy3 G(GKS wmphpnQazr /1 SOK NBFAYSNASE KI FS dzy RSNE
reconstruction, to decrease technical losses of raw materials and final products. Comprehensive
verification has been carried out of the seals of the individitéihgs, pumps and all the technical
equipment. This entire process, which was carried out mainly for economic reasons, also led to a
decrease in overall emissions, especially of NMVOCs. Consequently, the emission factors taken from the
IPCC methodologfiPCC 20063an 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
NEFTAYSNE (SOKy2f23e& 02dzZ RYyQi 06S yR®in@ brnecleS Ritho @ R A
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 dta in 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 ntact with 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 Oil, the resultant prodiscno 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 ctwnation with mining of Natural Gas, are reported in this categ@®
emissions from the refinery resulting from combustion processes (including flaring) are included in
1.A.1.b Crude QOil Refining.

Exploration (1.B.2.a.iii.1)

Exploration is not systematilly performed in the Czech Repubkar this reason, there are no known
procedures for the determination of emissions in this subsector.

Activity data: number of mined boreholesnotation key NO, default emission factors have not been
published forCQ and CH ¢ notation key NO.N,O emissions: notation key NALO emissions are
practically not formed in exploratory work.

Production and Upgrading (1.B.2.a.iii.2)

Activity data for determiningCH and CQ emissions are taken from the Cz§TEA questionnaires and
controlled using data from the Mining Yearbook.

CH emissions are determined as the product of annual Crude Oil mining and the emission factor. The
emission factor has a value of746 kg/PJ and as determined on the basis of published data in (Zanat et
al.,1997). The emission factor was determined as the sum of the individual emission factors from
pumping of raw Crude Oil and from storage of raw Crude Oil. These data were obtained by direct
measuement. The resultant emission factor was increased by an estimate of fugitive emissions at
mining boreholes (probes).

CQ emissions are estimated based on the default emission fadl®eC, 2006Table 4.2.4, Tier 1
Emission factors for fugitive emissiadnem Oil and Gas operation in developed countries, page 4.52).

EFCQ: 2.8E04 Gg per 10m? total oil production = 576 kg/PJ
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For the estimation oN,O emissions, no emission factor was available.
Transport (1.B.2.a.iii.3)

In this case, the activity data correspond to the total amount of petroleum transported through the
territory of the Czech Republic by the pipeline system in the individual years. This amount corresponds to
the Total Crude Oil input to refineries. The ddfaemission factors from 2006 IPCC Guidelines for
National Greenhouse Gas Inventories, Table 4.2.4, Tier 1 Emission factors for fugitive emissions from Oil
and Gas operation in developed countries, page 4.52 are employed to calculat€Hhand CQ
emissons.

EFCH;: 5.4E06 Gg per 1dm?® oil transported by pipeline = 146 kg/PJ

EFCQ: 4.9E07 Gg per 1dm? oil transported by pipeline = 13 kg/PJ

These emission factors were used to calculate fugitive emissions for the years since 1990.
For the estimation bN,O emissions, no emission factor was available.

Refining (1.B.2.a.iii.4)

Methane emissions from refining are calculated using IPCC Tier 1 methodology (Table 4P in
2006). Emissions are calculated by multiplying the amount of Crude Oil input to refinery by the emission
factor. The emission factor value used was 585 kg/PJ.

This emission factor is based on the data from 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, Table 4.2.4, Tier 1 Emission factors for fugitive emissions from Oil and Gas operation in
developed countries, page 4.52

EFCH: 2.6x10° to 41.0x1C° Gg per 18m? oil refined = 585 kg/PJ (average)
The IPCC method does not give any EE®0r N,O. Consequently, the notation key NA is used in CRF.
Distribution of Oil Products (1.B.2.a.iii.5)

The available IPCC methodology does not provide any EFZpCH, or N,O ¢ notation key¢ NA. The
products which originate during oil processing cannattam CQorCH® ¢ KSNB Aay Qi 1y24¢
which could arise fugitiv€Q or CH emissions during the distribution of oil products.

Other (1.B.2.a.iii.6)

Activity data: notation key: NQ;H, CQ and N,O emissiong; notation key NO.
3.3.2.2.2 Natural Gas (CRF 1B.2.b)

Leakages in the distribution network and household distribution pipes can be considered to constitute
the most serious source of emissions. In the 1990's, the distribution network was newly constructed
almost entirely from welded plastics and thedgbipeline was reconstructed to a major degree in the
same manner. Household distribution pipes are subject to strict standards and any poor seals can be
identified by the characteristic smell. In addition to safety aspects, all leakages also have amiecono
impact both for the distribution company and for the end user, so this aspect is carefully monitored and,
as soon as possible, immediately remedied. As a whole, the gas distribution in the CR is at a high
technical level and it can be stated that athkages are carefully sought out and eliminated.
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As a method was developed in the last few years for determining methane emissions in the gas industry
using specific emission factors, this sophisticated method of calculation continues to be used, although,
from the standpoint of ref(IPCC 2006}alculation using default values would probably suffice. Qualified
estimation of methane emissions is thus carried out using specific emission factors for the individual
parts of the gas industry system (Table 8.2Classification of Gas losses as low, medium or high at
selected types of Natural gas facilities, 2006 IPCC Guidelines for National Greenhouse Gas Inventories,
page 4.71)

The total emission value given corresponds to about 0.3% of the total consungftidatural Gas in the
Czech Republic. The detailed calculation given corresponds to Tier 2.

In general, it can be stated that the determined methane emissions in category 1.B.2 Gas are basically
formed in several ways:

1 through poor seals in the flanges ajaints, fittings, probes in mining and storage fields and other
parts of the pipeline system,

9 through pipeline perforation,
9 through technical discharge of gas into the air,
1 through accidents.

Exploration (1.B.2.b.iii.1)

Exploration is not performed in th€zech Republic and thus the notation key NO is used in the CRF
Report for the emissions and activity data.

Production (1.B.2.h.iii.2)
Transmission and Storage (1.B.2.h.iii.4)
Distribution (1.B.2.b.iii.5)

Fugitive methane emissions are calculated in thesbcategories using an internal calculation model
based on the methodology proposed in 1997 in IGU (Alfeld, 1998). Calculations of emissions are
supplemented by data from the national Integrated Pollution Register (IPR) and investigations at
individual disribution companies on registered units of Natural Gas.

Tab. 3-75Model calculation ofCH, emissionsin the Natural Gas sector (2016

value units value units miI.mslyear
production 0.2 %vol. 218  mil. m’ 0.49
high pressure pipelines 600 m3/km.year 12878 km 7.59
transmission pipeline*é 0.37
compressors’ 0.23
storage 1.21
regulation stations 1000 m?’station 4500 pcs 442
distribution network 300 m’km.year 48 465 km 14.28
final comsumption 2 m’consumer 2832032 pcs 5.58
Total 34.10
Emissions in Gg (0.67 kg/m3) 22.85

’ data fromIRZ (Integrated Pollution Register of Czech RepyuBtiech version ofERTR) 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
accoding to the IPCC methodology.

Part 1:Annual inventory submission 165



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

3.3.2.2.3 Venting and Flaring (CRF 1.B.2.c)

The estimations o€Q, CH and N,O emissions from venting and flaring in the course of oil production
were obtained by using the default EFs provided by the 2006 IPCC Guidelines for Natesrdiouse
Gas Inventories (see table 4.2.4, pages 4.4%4). In this case the following EFs were taken:

Venting (Default Weighted Total)

CH: 8.7E03 Gg per 1dm?®total oil production
CQ: 1.8E03 Gg per 1dm?3total oil production
N,O: NA

Flaring(Default Weighted Total)

CH: 2.1E05 Gg per 1dm?®total oil production
CQ: 3.4E02 Gg per 1dm?3total 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 conviertiegf/PJ by using the
typical value of density for crude oil of 880 kg/t and value NCV was taken from CzSO questionnaires IAE
as a simple average for domestic oil (42 MJ/kQ):

Venting
CH: 235390 kg/PJ

CQ: 48 701 kg/PJ

Flaring
CH: 568.2 kg/PJ

CQ: 919 913 kg/PJ
N;O: 14.61 kg/PJ
3.3.2.3 Uncertainties and time -series consistency

The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year of 1990 to 2009. Uncertainties in determining the adfizityare estimated

at 7%. This estimate is based on the precision of measurement of the volumes of Crude Oil, Crude Oil
products and Natural Gas.

The emission factors for determining emissions in extraction of Natural Gas and Crude Oil are based on
specift 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 the gas industry. The uncertainty in theses@migactors 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 with knowledge of the necessary
technical paramedrs, 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
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methodology as default values, considered to have an uncertain80%§ in this methodology. Overall,
the uncertainty in the emission factors in category 1.B.2 Oil and Natural Gas is estimated to equal 75%.

Summary of uncéainty values provide$ab. 3-76.

Tab. 3-76 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 wit
2006 Guidelines
CH, 1.B.2 Oil and Natural Gas 7 75 V. Neuzil, P. Fott, AD unc. in line with 2006

GuidelinesEF unc. expert judgement

3.3.2.4 Category-specific QA/QC and verification

General quality control and sourgpecific quality control (Tier 1 and Tier 2), in conformance with the
requirements of the QSE handbook and its associated applicable documents, have been performed to
the full extent.

QC activities at the level of Tieméere performed according to the QA/QC plan by the sector compiler.
Routine control was performed in the framework of the following activities:

9 activity data employed,

1 emission factors employed,

9 calculation procedures employed,

9 transfer of numerical datarém the working set to the CRF Reporter.

In control of the activity data, the CzSO data were compared with the data from the Mieiadpook
(Mining Yearbook, 2037and with data obtained by an investigation at the individual gas distribution
companies. God 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 the context with the default emission factors. ¢t famand that the emission
factors employed for calculation of emissions in the Czech Republic methodology correspond, in their
range, to the emission factors employed in the other countries. Comparison of the emission factors used
in the Czech Republic Wwithe emission factors of the surrounding countries corresponds to the level of
Tier 2.

Control of the transfer of numerical data from the working set to the CRF Reporter did not reveal any
differences.

The final working set in EXCEL format was lockguidwent intentional rewriting of values and archived
at the coordination workplace.

The protocols on the performed QA/QC procedures are stored in the archive of the sector compiler.
3.3.2.5 Category-specific recalculations

No recalculations were performed in trsgbmission.
3.3.2.6 Category-specific planned improvements

It is planned that activity data will be obtained for subcategory 1.B.2.a.iii.1., Exploration.
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3.4 COQ transport and storage (CRF 1.C)

Not performed in the Czech Republic.
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4 Industrial p rocessesand product u se (CRF Sector 2)

The 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 distinatioetween 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 mieral raw materials (specificallyQ emissions from the decomposition of
limestone) and not from fuel used to heat the rotary kiln (considered in category 1.A.2.f). However, the
situation in iron and steel production is more complicated. Evaluation 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 me&llurgical plants.

In 2016, the total aggregate GHG emissions from industrial processes wgg?1.74 kt of CQ
equivalents, which represerimcreaseof 1.520compared to the previous year. Emissions decreased by
11.08% compared to the reference yeard®

4.1 Overview of sector

4.1.1 General description and key categories identification

The major share o€Q emissions in this sector comes from ssdurce categories 2.C.1 Iron and Steel
Production, 2.F.1 Refrigeration and Air Conditioning and 2.A Mineral InddtDyemissions coming

from 2.B Chemical Industry are less significant. Iron and Steel, CemenicBood Fgases Use in
Refrigeration and Air Conditioning, Lime Production and Nitric Acid Production can be considered to be
key categories (KC) according to IPCC 2006 Guid@ie€ 2006Tab. 4-1 gives a summary of the main
sources of direct greenhouse gases in this sector, shows share of national emission§ an@0Qikts

type of key category analysis for key categories.

Tab. 4-1 Overview of key categories in sector Industrial Processes 6201

2.C.1 Iron and Steel Production CQ LA/ TA LA TA vyes yes yes yes 5.84 5.60
2.F.1 Refrigeration and Air HFC LA LA, TA vyes yes yes yes 2.47 2.37
Conditioning Equipment@Q eq.)

2.A.1 Cement Production CQ LA TA LA yes yes yes yes 1.36 1.30
2.B.1 Ammonia Production CQ LATA yes yes 0.55 0.53
2.A.2 Lime Production CQ LATA yes yes 0.51 0.49
2.B.8 Petrochemical and Carbon CQ TA yes 0.24 0.23

Black Production
KC: key category
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 way tharchapter

CO; eq. [K]
10000 15000

5000

0

1990 1993 1996 1999 2002 2005 2008 2011 2014

Fig.4-1 Trend of emissions from IPPU [kt €€x.]

Trends in Greenhouse Gas
emissions.

GHG emissions in this category
are driven mainly by economic
development, supply and
demand of products, where
abatement technology is used
only in specific cases (e.g. nitric
acid production) or the driving
force is different(e.g. o0zone
depleting substances). GHG
emission trends from Industrial
Processes and Product Use from
base year 1990 to2016 are
depicted in Fig. 4. CQ eq.

emissions have shown stable trend since 2010 with minor fluctuation.
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Fig.4-2 Emissions from principal subcategories of IPPU [kt @]

GHG emission trends for the
principal categories of IPPU are
depicted on Fig. 2 for years

1990, 1995, 2000, 2005, 2010
and 2056. Emissions in 2009 and
2010 were rather influenced by

the economic crisis. It can be
seen that the emissions of
fluorinated greenhouse gases
from category 2.F are constantly
increasing while emissions from
category 2B are decreasing

Slight increase of emissions was
observed for catgories 2.A and

2.C for year 2016. A brief description of the relevant category trends is profaded the categories in

the following chapters.

Category 2.A Mineral Products includes practically only emissio@€ads well as category 2.C Metal
Production. CQ emissions from the 2.B Chemical Industry comes from 2.B.1 Ammonia Production, while
N,O emissions originate from 2.B.2 Nitric Acid Production. Indusiiigkemissions are insignificant.
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4.2 Mineral Industry (CRF 2.A)

- This category describes GHG
S emissions from the non
combustion processes from
S | the following categories: 2.A.1
=z Cement Productio, 2.A.2
E’. g | Lime Production, 2.A.%lass
S ~ Production, 2.A.4 Other
© g Process Uses of Carbonates.
s
Emission trend for category
o 2.A  Mineral Industry is
depicted on Fig. 8. The
1990 1993 1996 1999 2002 2005 2008 2011 2014 major share 60.28% belongs to
O 2A1 B 2A2 B 2A3 O 2A4a 0O 2A4b O 2A4d 2.A.1 Cement Production,

0 :
Fig. 4-3 Trend of emissions from 2.A Mineral Industry and share of spe 22.72A)_belongs to 2.A.2 Lime
subcategories [kt C& Production, 4.90% belongs to

2.A.3 Glass Production and
12.09% to 2.A.4 Other Process Uses of Carbonates.

Tab. 42 lists theCQ emissions in the individual subcategories in 2.A Mineral Proda@e16.
Tab. 4-2 CQ emissions in individual subcategories in 2.A Mineral Products category in T9®016

Category 2.A CQ emissions [kt]

2.A.1 2.A.2 2.A.3 2.A4.a 2.A.4.b
Cement Lime Production Glass Ceramics Other use of
Production Production Soda Ash
1990 2489.18 1336.65 142.75 113.86 NO NE,NO
1991 2308.92 844.66 122.40 89.98 NO NE,NO
1992 2468.42 831.46 120.77 85.36 NO NE,NO
1993 2194.55 778.67 117.14 105.49 NO NE,NO
1994 2208.38 806.53 126.65 108.31 NO NE,NO
1995 2005.01 817.53 96.05 100.49 NO NE,NO
1996 2116.49 830.73 101.01 123.10 NO 76.00
1997 2083.36 852.73 111.98 146.87 NO 240.63
1998 2067.65 797.00 116.83 200.61 NO 417.31
1999 1962.91 787.47 120.29 145.88 NO 536.94
2000 1936.86 828.53 138.18 177.02 NO 552.77
2001 1628.84 827.06 138.88 156.33 0.10 571.20
2002 1403.48 815.33 155.73 113.01 0.21 576.40
2003 1484.85 808.00 163.47 119.83 0.33 589.07
2004 1626.76 808.73 191.86 118.51 0.44 584.10
2005 1624.53 762.82 190.94 141.15 0.47 625.84
2006 1748.45 758.02 202.02 109.05 0.35 627.62
2007 2043.08 794.07 194.87 135.06 0.50 659.02
2008 1996.15 742.01 175.38 112.43 0.56 648.19
2009 1566.08 625.43 153.46 90.78 0.41 639.40
2010 1469.00 655.77 127.78 100.43 0.86 694.57
2011 1664.53 676.44 113.84 100.31 1.06 800.61
2012 1517.15 597.44 128.09 108.31 1.09 740.32
2013 1331.79 612.99 126.25 116.73 1.03 215.91
2014 1482.73 630.90 135.23 89.94 1.11 229.89
2015 1558.16 611.54 151.96 68.64 1.01 184.48
2016 1697.60 639.82 138.06 70.26 1.01 269.32
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Tab. 43 gives an overview of the emission factors and methodology used for computations of emissions
in category 2.A Mineral Products2016

Tab. 4-3 CQ emission factors and methodology used for computaitis of 205 emissions in category 2.A

2.A.1 Cement Production 0.53 t CQ/t sinter EU ETS Tier 3

2.A.2 Lime Production 0.77 t CQyit CaO CSs Tier 3

2.A.3 Glass Production 0.11 t CQst Glass EU ETS Tier 3

2.A.4.a Ceramics 0.17 t CQftiles thousand i CS(EUETS) Tier3

0.04 t CQ/brick unit CS (EU ETS) Tier3

C t CQJ/roofing tiles CS (EU ETS) Tier3

2.A.4.b OtherUses of Soda Ash C t CQ/t soda ash IEF Tier 3

2.A.4.d Other C t CQ/t desulfurated flue CS (EU ETS)  Tier 3
(Fluegas desulfurisation) gas

(Mineral wool production) 0.25 t CQ/t mineral wool Default(IPCC  Tier 1

2006)

The column source or type of EF indicates the way how was the certain emission factor detdbwiadgetl information for
each emission factor is given in the relevant chapters.

4.2.1 Cement Production (CRF 2.A.1)

CQ emissions from cement production have decreased since 1981 180%. TotaCQ emissions equal

to 1698 kt in 2016¢ KS RSONBFaS Ay GKS SYA&aaArAz2ya RdAdNAyYy3I wmd
planned economy to market economy. This led to decline in industrial production and consequently to
decrease in emissions. Since 2003, the cement production began to recovepraddction has

increased. Decrease in emissions since 2008 was caused by the economic crisis and related construction
constraints/ SYSy i LINRPRdAzOGA2Y o6l 4 ARSYGAFASR a | 1S& Of

4.2.1.1 Source category description

Cement productions 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 transformation of raw materials &inly 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
process, calcium carborgtis converted into lime (Ca© calcium 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 Limestone (and dolomiteat€himry contains also

small amount of magnesium carbonate (MgC@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 calculated accordinipetoTier 3 methodology
described in IPCC 2006 GuidelifesCC 2006)his methodology describes an approach based on direct
data from individual operators of cement kilns.

Four cement plants operate in the Czech Republic. Information submitted dikgctiize cement kiln
operators is available for years 1990, 1996, 199802 and 2005 2016. For these years, the emission
factor value was derived from CCA (Czech Cement Association) data (activity data about production of
clinker) and individual installation data about emissions. For years-1993, 1999001 EFs were
interpolated. Since 2@, CQ emissions are based on data submitted by the cement kiln operators in the
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EU ETS system. EU ETS system covers all cement kiln operators in the Czech Republic. The content of
calcium/magnesium oxide (CaO/MgQO) and composition of the limestone anchdelare measured and
independently verified. These parameters are used for calculation o€tBeemissions and, therefore,
substantial attention is devoted to their determination.

The methodology used foEQ emissions must be in accordance with natioha 3 A &t | GA 2y 0 ¥t
HAMH 2 LER2RYNY(1tOK 200K2R2@tyN & LR@G2ftSy{1lIYA yI SO
Greenhouse Gas Emission Allowance Trading Act) and the EU legislation (Commission Decision of 18 July
2007 establishing guidelindsr 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 therrecycled to the kilnUse of dolomite or amount of magnesium carbonate in the raw material,
as well as fissile carbon (C) content is knoalh,above mentioned variables are used for emissions
estimates in the EU ETS system.

Data on cement clinker produon is published by the Czech Cement Association (CCA) (CCA, 2017),
which associates all Czech cement producers. Clinker production data together with interpolated EF was
used for years without direct data from cement kibperators (19911995, 19992001). 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. 44 introduces the activity data for clinker production, emission factor @@ emissions for the
wholetime series.

Tab. 4-4 Activity data,CQ emission factor andCG emissions in 2.A.1 Cement Production category in 192016

Clinker production [kt] 4726 4368 4653 4122 4134 3740 3934 3829 3758 3547
EFCQ [t CQltclinker] 0.527 0.529 0.531 0.532 0.534 0.536 0.538 0.544 0.550 0.553
CQemissions [kt] 2489 2309 2468 2195 2208 2005 2116 2083 2068 1963
Clinker production [kt] 3537 2954 2549 2725 3017 3045 3288 3837 3759 2923
EFCQ [t CQltclinker] 0.548 0.551 0.551 0.545 0.539 0.533 0.532 0.532 0.531 0.536
CQemissions [kt] 1937 1629 1403 1485 1627 1625 1748 2043 1996 1566
Clinker production [kt] 2748 3132 2838 2472 2792 2919 3188
EFCQ [t CQltclinker] 0.535 0.531 0.535 0.539 0.529 0.531 0.532
CQemissions [kt] 1469 1665 1517 1332 1477 1550 1698

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 2006 Guidelil®€C 20065ince Tier 3 method is used for determining
emissions irthis 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.

Time series consistency is ensuras the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2016.

4.2.1.4 Source-specific QA/QC and verification

The input information and calculations are archived by the sectoral expert ancbtrelinator of NIS.
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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 dgpaovided by CzSO, ISPOP and data obtained from EU ETS forms. The
percentage differences between cement production data for 2016 obtained from CCA and other sources
are as follows:

1 Difference betweerihe data from CCA and CzS@01%
9 Difference betweerihe data from CCA and ISPG®01%
9 Difference betweerihe data from CCA and EU ETB01%

In addition to verification ofhe input data, the interannual changes in the implied emission factors are
analysed.The EU ETS reports, which have been used ffisston estimates since 2010, have been
substantiated by independent verifiers.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.2.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

For 2010, 2012, 2014 and 2015, the emissions were recalculated for category 2.A.1 Cement Production
as a result of revision of the EU ETS data used for the calculations. The impact of the recalculation on
emissions is shown ifab. 4-5.

Tab. 4-5 Impact of the recalculatiorin category 2.A.1

Submission 2017 [kt]  1469.27 1517.03 1476.74 1549.54
Submission 2018 [kf]  1469.00 1517.15 1482.73 1558.16
Difference 94 0.02 -0.01 -0.40 -0.55

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 1%6. The decrease in
emissionsbetween 1990 and 1991 was caused by the transition from a planned economy to a market
economy and closing of lime kilns, together with a decrease in industrial production. Since then, lime
production has varied slightly around 1 100 kt/year. In 2012 thedpction of lime dropped to a

minimum for the whole period of 758 kin 2016, production of lime increased to 886compared to
previousyea® [ AYS LINRPRdzOGA2Yy ¢l & ARSYUGAFASR Fa | 1S& O

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 eleased into the atmosphere.
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4.2.2.2 Methodological issues

Five lime producers operate in the Czech Repul@i@ emissions from 2.A.2 Lime Production are
calculated according to the Tier 3 methodology described in IPCC 2006 GuidliG€&s 20063ince
2010.

CQ emissions are based on data submitted by the lime producers in the EU ETS system. The ETS data are
available for time period 20102016 for each processThis data are at the Tier 3 lev@lata in EU ETS

takes into account the actual carbonates presemipurities 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 haetmieen

0.788 and 0.766 CQ/t CaCQ@since 2010.

EU ETS data are also available for the period, but only in the form of total emissions for each
plant (including emissions which are reported in the Energy sector) and this is not sufficidmgifarse

for this submissionOnly CQ emissions generated in the 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.

For the 199€2009 period, in which EU ETS was not implemented in the Czech Republic, data were kept
from CLA (Czech Lime Association) and emissions were calculated by using the Tier 1 Tethod.
national EF, used for time period 199009, reflects theproduction of lime and quick lime (0.7884 t
Cokili tAYSU 0zt OKIX Hnnnod CANIKSNX¥2NBZ Al (I 1S4
the lime produced in the Czech Republic, thus applied emission factor is 0C38 ime.

In 2015, reseah was carried out related to the countgpecific emission 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 defmhthe 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 199€r009 time period, the activity data are based tre data from CLAtlle Czech Lime
Association). These data were considered to be more accuratetiteestata provided by CzSO, which do

not differentiate between lime and hydrated lim¢éh¢ data from CLA differentiate between lime and
hydrated lime). Fothe 2010- 2016time period, the activity data are based dine data from EU ETS (EU
ETS, 2016), 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 accuraahé¢hdata obtained

from CLA. Data aboulhe production of lime fronthe above sources are compared annually during the
preparation of emission estimaté&ab. 4-6 lists activity data for lime production, emission factors and

CQ emissions for the whole time series.

Tab. 4-6 Activity data,CQ emission factor andCQ emissions in 2.A.2 Lime Production category in 192016

Lime production [kt] 1823 1152 1134 1062 1100 1115 1133 1163 1087 1074
EFCQ [tCo/tCaCq 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733
CQemissions [kt] 1337 845 831 779 807 818 831 853 797 787
Lime production [kt] 1130 1128 1112 1102 1103 1040 1034 1083 1012 853
EFCQ [fCGtCaCq 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733
CQemissions [kt] 829 827 815 808 809 763 758 794 742 625
Lime production [kt] 832 858 758 778 816 800 836
EFCQ [fCGtCaCq 0.788 0.788 0.788 0.788 0.773 0.764 0.766
CQemissions [kt] 656 676 597 613 631 612 640
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4.2.2.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the 2006 Guidel{il®&SC 2006)Since activity data
are based on the EU ETS for time period 28006, which include all the lime producers in the Czech
Republic, the uncertainty in the activity data was estimated at the level of 2%.

For time period 19962009, the countnspecific emission factor is used and the uncertainty was
estimated to be at the same level as that for the activity data, i.e. 2%. The overall uncertainty data are
given in Chapter 1.6.

Time series consistency is ensured as the inventory approaches concerned pl@yeanidentically
across the whole reporting period from the base year 1990 to 2016.

4.2.2.4 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 comparisontbe activity data obtained from CLA, CzSO and EU ETS. The lime
production data obtained from EU ETS forms (input activity data for the submission) are compared with
the data provided by CLA and CzSO. The percertdifgeences betweerthe lime production data for

2016 obtained from EU ETS and other sources are as follows:

w Difference betweerihe data from EU ETS and CLAO3%
w Difference betweerthe data from EU ETS and CzS38%

In addition to verificatiorof the input data, the intelannual 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 witsutihheof the
emissions from technological processes reportedttsy individual kiln operators. The countgpecific
emission factor used for emission estimates for 12009 was compared with the emission factors used

for the calculation by individual operaits.

The quality control was held by fulfilling the @& form presented in Annex 5.

4.2.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Since 2014the activity data and emissions have lmeeecalculated for category 2.A.2 Lime Production
because of revision of EU ETS data used for calculations. The impact of the recalcul#ti®adivity
data and emissions is shownTab. 4-7

Tab. 4-7 Impact of the recalculatiorin category 2.A.2

Submission 2017 [kt] 814.47  789.67
Submission 2018 [kt] 816.17 800.22
Difference (99 -0.21 -1.32

Submission 2017 [kt] 629.04 609.75
Submission 2018 [kt] 630.90 611.54
Difference (99 -0.29 -0.29
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4.2.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the Tier 3 method is used for emission calculations in this category, no significant improvements
are planned.

4.2.3 Glass Production (CRF 2.A.3)

CQ emissions from glass production hadecreasedby 3.29% since 1990. The production ofsgla
reached amaximum value in 2006, equalling 1750 kEQ emissions from 2.A.3 Glass production
equalled138.06kt CQ in 2016.

4.2.3.1 Source category description

CQ emissions from Glass Production (2)fa8 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 GuidelindPCC 2006)ince 2010.

Since 2010CQ emissions have been based on data submitted by the glass producers in the EU ETS
system. The ETS data are availabletlier2010- 2016 time period for each procesBhese data are at
the Tier 3 level. The activity dafor total glass production were obtained from CzSO.

Emissions for 1992009 were calculated according to Tier 1 methodology with the country specific
emission factor. The country specific emission factor was calculated as the average emission factor from
data submitted directly by the manufacturers in EU ETS for -2018. The country specific emission
factor used for emission estimates in 192009 equals 0.12 €Q / t glass, which indicates that the
country specific emission factor is slightly highlkearn the default emission factor multiplied by cullet

ratio 50%, which equals 0.16CQ / t glass. The activity data for the emission estimates were obtained
from the Association of the Glass and Ceramic Industry for-2999,

Tab. 4-8 lists activity data for glass production, emission factors @lemissions for the whole time
series.

Tab. 4-8 Activity data,CQ emission &ctor andCG emissions in 2.A.3 Glass Production category in 1§ 2016

Glass production  [kf] 1237 1060 1046 1015 1097 832 875 970 1012 1042
EFCO [;Icgt 012 012 012 012 012 012 012 012 012 012
CQemissions [k1] 142.75 12240 12077 117.14 126.65 96.05 10101 111.98 116.83 120.29
Glass production  [k{] 1197 1203 1349 1416 1662 1654 1750 1688 1519 1329
EFCG “gf;?;t 012 012 012 012 012 012 012 012 012 012
CQemissions k1] 138.18 138.88 155.73 163.47 191.86 190.94 202.02 194.87 17538 153.46
Glass production [kt] 1023 1055 1088 1158 1119 1255 1295
EFCO [;ES;‘ 012 011 012 011 012 012 011
CQemissions [k1] 127.78 113.84 128.09 12625 13523 151.96 138.06
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4.2.3.3 Uncertainties and time -series consistency

Since activity data are based on the EU ETS for time periodZH) theuncertainty 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 2016.

4.2.3.4 Source-specific QA/QCand 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 btdy who confirmed their reliabilityin addition to verification

of the input data, the interannual changes of the implied emission factors are analyfbd.EU ETS
reports, which are used for emission estimates since 2010 are proved by independéetseri

The quality control was held by fulfilling the Q& form presented in Annex 5.

4.2.3.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Category 2.A3 Glass
production was recalculated
as a result of implementation

of Tier 3 methodology. Data
about glass production are
taken from CzSO; emission
estimates are basean data
submitted by the glass
producers to EU ETS for 26010
o 2016. Emissions were also

recalculated for 1992009 as
1990 1993 1996 1999 2002 2005 2008 2011 2014 a result of the use ofthe

B Submission 2018 @ Submission 2017 country SpECifiC emission
factor for Tier 1 Methodology.
The country specific emission
factor was derived ashe average emission factor from EU ETS for 22006. The impact of the
recalculation is shown ihab. 4-9 and inFig.4-4

CO; eq. [ki]
100 150 200

50

Fig.4-4 Impact of the recalculation in category 2.A.3

Tab. 4-9 Impact of the recalculatiorin category 2.A.3

Submission 2017 [kt] 123.66 106.02 104.61 101.47 109.71 83.20 87.50 97.00 101.20 104.20
Submission 2018 [kt] 142.75 122.40 120.77 117.14 126.65 96.05 101.01 111.98 116.83 120.29
Difference 94 15.44 1544 1544 1544 1544 1544 1544 1544 1544 1544

Submission 2017 [kt] 119.70 120.30 134.90 141.60 166.20 165.40 175.00 168.80 151.92 132.93
Submission 2018 [kt] 138.18 138.88 155.73 163.47 191.86 190.94 202.02 194.87 175.38 153.46
Difference [94 15.44 1544 1544 1544 1544 1544 1544 1544 1544 1544

Submission 2017 [kt] 102.25 138.08 108.84 115.76 111.93 125.47
Submission 2018 [kt] 127.78 113.84 128.09 126.25 135.23 151.96
Difference [94 2497 -17.56 17.69 9.06 20.82 21.12
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4.2.3.6 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.

4.2.4 Other Process Uses of Carbonates (CRF 2.A.4)

The 2.A.4 category Other Process Uses of Carbonates summarizes, in the Czech Ré€pehiissions
from 2.A.4.a Ceramics, 2.A.4.b Other uses of Soda Ash and from 2.A.4.dC@temissions from Other
ProcesdJses of Carbonates have increased since 194®Byl 24.

CQ emissions from 2.A.4.a Ceramics equalled to 70.26 kt in 2016. The decrease in erfriegid@Gl5

was caused by changes in methodology of laboratory analysis for emission estimates used by one of the
ceramics manufacturers in EU ET& emissions from 2.A.4.b Other uses of Soda Ash amounted to 1.01

kt CQin 2016.CQ emissions from 2.A.4.d Othamounted to 269.32 kEQ in 2016.

4.2.4.1 Source category description

CQ emissions from 2.A.4.a Ceramics are derived particularly from the decomposition of alkaline
carbonates, fossil and biogerdarbonbased substanceaacluded in the raw materials.

CQ emissions from 2.A.4.b Other Uses of Soda Ash category come from soda ash use for the Glass
production category, soda ash is used in only one other installai@hemissions from this category are
small and insignificant (varied between 0.1 and 1.08) compared to the other categories.

CQ emissions fronthe 2.A.4.d Other category include emissions from mineral wool production and flue
gas desulphurisation. The CRF reporter does not allow separation of these two categories by adding new
nodes undeOther category 2.A.4.d. Consequently, these two categories are reported collectively.

4.2.4.2 Methodological issues
2.A.4.a Ceramics

CQ emissions from 2.A.4.a Ceramics have been calculated according to the Tier 3 methodology
described irthe IPCC 2006 Guidelind®CC 2006jince 2010.

The activity data and emissions are taken directly from EU ETS forms feR@DA.OEmissions for 1990

2009 were calculated according tbe Tier 1 methodology witithe country specific emission factor,
which was derived athe average emission factor calculated from EU ETS data for-2018. The
activity data for production were obtained from CzSO. The calculation is based on the total production of
ceramic products (fine ceramics, tiles, roofing tiles, and bricks) and the emiastonvalue.

2.A.4.b. Other Uses of Soda Ash

In category 2.A.4.b Other Uses of Soda Ash is considered, that for each mole of soda ash use, one mole
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 ash used, were 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.
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2.A.4.d Other

CQ emissions fronthe 2.A.4.d Other category include emissions frormenal wool production and flue
gas desulphurisation.

Emissions from mineral wool production are estimated according to Tier 1 methodology, using default
EF. Activity data about mineral wool production are obtained by CzSO. Activity data are availtile for
period 2000- 2002 and 2007 2016 Reported amount ofCQ emissions for time period 20032006

were interpolated.Data before 2000 are not available but, according a representative of the mineral
wool industry, a small amount of production took pdalsefore 2000. The total amount @fQ emissions
before 2000would belower than the total amount of emissions in 2000. The total amount of emissions
in 2000 is under the threshold of significance and thus emissions before 2000 are reported as NE

Emissias from fluegas desulphurization are obtained from EU ETS forms, which correspond ® Tier
methodology with CS EEQ emissions from sulphur removal were calculated from coal consumption

for electricity production, the sulphur content and the effectiess of sulphur removal units between

1996, when the first sulphur removal units came into operation, and 2005. In 2005, these data were
verified by comparison with data from the individual operators, which were collected for EU ETS
preparation and cover # years 1999 2005. The EU ETS data form have been used since 2006. The
methodology used for estimation of th€Q emissions must be in accordance with the national

f SAAAELFGA2Y 0%l 12y 6® oOoOyoKHAMH {0d ¥t l12y 2 LRF
st SYyN12deOK L eyad k! Ol b2d oyokHnanmu /[ 2ffd ¢KS 10
allowances) and the EU legislation (Commission Decision of 18 July 2007 establishing guidelines for the
monitoring and reporting of greenhouse gas endasi pursuant to Directive 2003/87/EC of the
European Parliament and of the Council).

These two categories (mineral wool production and fygs desulphurization) are reported collectively
in CRF Reporter. Activity data for this category are reported &K(, because data from EU ETS are
used, and these are confidential.

Tab. 4-10 lists the CQ emissions inthe individual subcategories in 2.A.4 OthProcess Uses of
Carbonatedor time period 199G 2016.

Tab. 4-10 CQ emissions in individual subcategories in 2.AQther Process Uses of Carbonatasegory in 1990 2016

1990 113.86 NO NE NO
1991 89.98 NO NE NO
1992 85.36 NO NE NO
1993 105.49 NO NE NO
1994 108.31 NO NE NO
1995 100.49 NO NE NO
1996 123.10 NO NE 76.00
1997 146.87 NO NE 240.63
1998 200.61 NO NE 417.31
1999 145.88 NO NE 536.94
2000 177.02 NO 13.08 539.69
2001 156.33 0.10 19.82 551.38
2002 113.01 0.21 25.02 551.38
2003 119.83 0.33 29.03 560.04
2004 118.51 0.44 33.04 551.06
2005 141.15 0.47 37.06 588.79
2006 109.05 0.35 41.07 586.55
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2007 135.06 0.50 45.08 613.93
2008 112.43 0.56 41.19 607.00
2009 90.78 0.41 39.40 600.00
2010 100.43 0.86 43.57 651.00
2011 100.31 1.06 61.31 739.31
2012 108.31 1.09 41.63 698.70
2013 116.73 1.03 42.83 173.08
2014 89.94 111 46.89 183.00
2015 68.64 1.01 47.62 136.86
2016 70.26 1.01 46.38 222.94

4.2.4.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the IPCC 2006 GuiddRt&S 2006).e. at the level
of 5% for the activity data and 10% for tld emission factor. Overall uncertainty data are given in
Chapter 1.6.

For 2.A.4.a Ceramics the time series consistency is ensured as the inventory approaches concerned are
employed identically across the whole reporting period from the base year 1990 & 201

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 2016.

For 2.A.4.d Other the time seseconsistency is ensured as the inventory approaches concerned are

employed identically across the whole reporting period for mineral wool production from 2000 to 2016
and for fluegas desulphurization from 1996 to 2016.

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 provedidgendent verifiersin addition to verification ofhe
input data, the interannual changes of the implied emission factors are analysed.

The quality control was held by fulfilling the @ form presented in Annex 5.
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4.2.4.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Subcategory 2.A4.a
Ceramics was recalculated
as a result ofthe double

cownting observed between
this subcategory and 2.A.4.d
Other for the 2010 to 2015
period. Parts of the activity
data from 2.A.4.a Ceramics
I I were incorrectly accounted
for in 2.A.4.d Other. As a
o I,—..—.I—.I—.I—.I—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—. result of the recalculation,

the country specific
emission factor used fathe
emission estimates for 1990
Fig.4-5 Impact of the recalculation in 2.A.4 2009, which was calculated
as the average emission
factor for 20162013, was also changed and thtise emission estimates for 1998009 were
recalculated.

750

CO; eq. [ki]
500

250

1990 1993 1996 1999 2002 2005 2008 2011 2014
B Submission 2018 @ Submission 2017

The subcategory 2.A.4.d I@&r was recalculated as a result of double counting between 2.A.4.d Other
and 2.A.4.a Ceramics.

The impact of the recalculation on the total emissions from 2.A.4 is shoWab. 4-11 andin Fig.4-5.
Tab. 4-11 Impact of the recalculation in category 2.A.4

CQemissions  Unit 1990 1993 1994 1995 1996 1997 1998 1999
Submission 2017 [kf] 109.15 86.26 81.82 101.12 103.83 96.33 194.01 381.42 609.62 676.78
Submission 2018 [kf] 113.86 89.98 85.36 105.49 108.31 100.49 199.10 387.50 617.93 682.82
Difference 4 432 432 432 432 432 432 263 159 136  0.89
CQemissions Unit 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 |
Submission 2017 [kf] 722.47 721.17 684.94 70427 698.14 761.84 73521 788.55 758.58 730.66
Submission 2018 [kf] 729.79 727.64 689.62 709.23 703.05 767.46 737.01 794.57 761.18 730.60
Difference g 101 090 068 070 070 074 025 076 034 -0.01

CQemissions Unit 2010 2011 2012 2013 2014 2015
Submission 2017 [kf]  795.89 902.29 842.93 333.67 320.95 249.15
Submissior2018 [kf]  795.86 901.99 849.72 333.67 320.94 254.13

Difference [94 0.00 -0.03 0.81 0.00 0.00 2.00

4.2.4.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the Tier 3 metho@except mineral wool production)s used for emission calculations in this
category, no significant improvements are planned.
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4.3 Chemical Industry (CRF 2.B)

From the categories of

] == = me sources classified under the

S 10 B =iz B Chemical industry (2.B),

“ ] = .l.. B categories Ammonia

z 1 L ] Production (2.B.1), Nitric
g 8 | Acid Production (2.B.2),
S - l Caprolactam (2.B.4.a),
© ] Titanium Dioxide Production
o | (2.B.6), Petrochemical and

B Carbon Black Production

o (2.B.8) are relevant for the

Czech Republic, while Adipic
1990 1993 1996 1999 2002 2005 2008 2011 2014 Acid Production (2.B.3)
D 281 @ 282 M 2B4a @ 2B88b O 2B8c O 2B8f{ @ 2B8g @ 2B.10 S
Glyoxal (2.B.4.b), Glyoxylic
. o _ Acid (2.B.4.c), Carbide
Fig. 4-6 Trend of emissions from 2.B Chemical Industry and share of sp Production (2.B.5), Soda Ash
subcategories [kt C&eq.] Production '(2' B’7) and
Fluorochemical Production (2.B.9) are not occurring. The subcategory 2.B.10 Other (please specify)
includes two subcategories: Other nemergy use in chemical industry and Non selective catalytic
reduction.

The major shard4.90% bdongs to 2.BL Ammonia Production, 21.2% belongs to 2.B.Betrochemical
and Carbon BladRroduction,15.296 to 2.B10 Other, 14.17% to 2.B.2 Nitric Acid Productiand 4.36%
belongs to 2.B.4.a Caprolactam Production.

The emission trend for the category 2.B Chemical Industry is depictéd.fh6.

Tab. 4-12lists the exact amount d£Q eq. emissions fronthe individual subcategories in 2.B Chemical
Industry for time period 199602016.

Tab. 4-12CQeqg. emissions in individual subcategories2rB Chemical industry category in 19D16

Category 2.B CQ eq. emissions [kt]

2B.1 2.B.2 2B.4.a 2.B.8 2.B.10
Ammonia Nitric Acid Caprolactam Petrochemical and Carbon Other
Production Production Production Black Production
1990 990.80 1050.29 74.50 828.63 IE
1991 933.44 673.06 74.50 628.41 IE
1992 989.89 853.90 74.50 706.50 IE
1993 933.98 644.93 74.50 724.17 IE
1994 1055.82 842.51 74.50 903.61 IE
1995 903.19 972.95 74.50 857.57 IE
1996 989.20 932.10 74.50 902.20 IE
1997 931.15 963.55 74.50 919.89 IE
1998 886.50 1036.69 74.50 1015.73 IE
1999 788.90 846.51 74.50 1056.47 IE
2000 936.02 967.79 74.50 958.76 IE
2001 761.75 956.30 74.50 1009.21 IE
2002 638.58 823.26 74.50 939.43 IE
2003 850.60 820.74 74.50 921.55 IE
2004 843.43 942.22 74.50 1149.93 IE
2005 721.70 886.89 74.50 1154.80 IE
2006 683.27 790.51 74.50 1072.27 IE
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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

Tab. 4-13 gives an overview of the emission factors used for computations of emissions in category 2.B

Chemical Indstry for year 206.

Tab. 4-13 Emission factors used for computations of 20@missions in category 2.B

2.B.1 Ammonia Production 3.27 kt CQ/kt NHg CS Tier 1
2.B.2 NitricAcid Production 1.29 kgN,O/ t HNG, IEF Tier 1
2.B.4 Caprolactam, Glyoxal and kgNO/ t .
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 kgCH/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
t CQ/t carbon Default(IPCC .
2.62 black 2006) Tier 1
kg CH/t carbon Default(IPCC .
0.06 black 2006) Tier 1
C t CQJ/t styrene CS Tier 3
Default(IPCC .
0.004 t CH/t styrene 2006) Tier 1
2.B.10 Other 2.70 t CQJ/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 emissiofactor is given in the relevant chapters.

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 2016 equalled to 685.72 K@f
corresponding to approx. 0.58% of total greenhouse gas emissions without LULUCF. These emissions
decreased by 30.79% compared to 1990; however, emissions in period 20Q2 are alrost constant,

with slight fluctuations. For years 2014 and 2015, slight increase of emissions from ammonia production
compare to previous years was noticed. Increase was mainly caused by the end of urea production,
which has not been produced since 20B$monia production CQ emissions) was identified as a key
OFrGS3a2NE Ay GKAA @SINRA &4dzoYAAAA2Y D
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4.3.1.1 Source category description
Industrial ammonia production is based on the catalytic reaction between nitrogen and hydrogen:
0 0c0©°¢gdO

Nitrogen is obtainedy cryogenic rectification of air and hydrogen is prepared using starting materials
containing bonded carbon (such as, e.g., Natural Gas, Residual Oil, Heating Oil, etc.). Carbon dioxide is
generated in the preparation of these starting materials. the Czech Republic, hydrogen for ammonia
production is derived from residual oil from petroleum refining, which undergoes partial oxidation in the
presence of water vapour. In order to increase the hydrogen production, the second step involves
conversion of cdbon monoxide, which is formed by partial oxidation, in addition to carbon dioxide and
hydrogen. The final products of this tvabep process are hydrogen and carbon dioxide. The production
technology has practically not changed since 1990

4.3.1.2 Methodological i ssues

Emissions are calculated from the corresponding amount of ammonia produced, using the default
emission factor provided in IPCC 2006 Gl. 3.278@tkt NH; (IPCC 2006)This emission factor was
obtained from IPCC 2006 GI. Volume 3, Chapter 3 padget&hle 3.1, corresponding to the total fuel
requirement, which is 44.65 GJ (NG¥jhe NH (IPCC 2006)otal CQ emissions from ammonia
production where lowered bz Q used in urea productioand thusthe emissions were calculated using

the following equéion

6006 i QOHEANT £ QO OOV B O DE LT OAMQAD ¢ Q6 0o QE &
zi 0EE A QOE QWQAQOQQE 6

Urea production decreased to 1.1 kt in 2013. Since 2014, urea has not been prddutted Czech
Republic and emissions are calculated without subtractionC& consumed in urea productioA.
potential uncertainty in the emission factor for ammonia would not influence the total surG@f
emissions, because a corresponding amount of oil is not considered in the energy sector. The relevant
activity data and corresponding emissions are givenah. 4-14. RelatedCQ emissions from ammonia
production are reported in Tablel.A(d) under Other Qil, which is the feedstock used, as well (please see
chapter 3.2.3. for details).

Tab. 4-14 Activity data andCQ emissions from ammonia production in 19902016

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 [kt] 108.48 131.94 108.48 93.09 90.89 109.22 100.42 67.44 142.94 87.96
production

Residual fuel oil used [TJ] 13690 11522 10052 13084 12987 11326 10802 10119 11453 11793
for NH; product

Ammonia produced, [kt] 306.59 258.04 225.12 293.03 290.84 253.65 241.91 226.62 256.49 264.10
[kt]

CQfrom 2.B.1 [kt] 936.02 761.75 638.58 850.60 843.43 721.70 683.27 617.11 700.21 744.18
CQ consumed in urea [kt] 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
for NH; product

Ammonia produced [kt] 257.19 230.18 238.72 183.91 210.53 226.60 209.51
CQfrom 2.B.1 [kt] 705.45 628.05 653.79 601.13 689.05 741.66 685.72
CQ consumed in urea [kf] 136.34 125.34 127.54 0.81 NO NO NO
production
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4.3.1.3 Uncertainties and time consistency

In 2014, estimates of the uncertainty parameters were verified in the study (Bernauer and Markvart,
2015) which, in addition to an expert opinion, also takes into account data given in the 2006 Guidelines
(IPCC 2006)The uncertainty in the activity dat@mains unchanged at 5% and the uncertainty 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 yes®90 to 205.

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 boundaries (Energy, Industry) that they are neither omitted nor counted twice.
ThereforeCQ emissions from residual oil used for ammonia production are not taken into account in
Energy sector. This part of QA/QC procedure isezwut in cooperation with KONEKO marketing, Ltd.
(see Chapter 3.6).

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.3.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

In this year, no recalculations were performed in this sector.

4.3.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

For future submissions, it is planned that the country specific conditionsenitiviestigated to revisthe
emission factor used for emission estimates in category 2.B.1.

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 ZD&qualled to 0.7&t N,O, corresponding to
approx. 018% oftotal greenhouse gas emissions without LULUCF. These emissions have decreased by
79.3®6 compared to 1990; the substantial decrease in recent ykassbeen a consequence of the
gradual introduction of mitigation technology and improving its effectivents2016, the production of

nitric acid (O emissions) was identified as a key category by trend assessment. In this submission this
category wasdentified as a key source

4.3.2.1 Source category description

The production of nitric acid is one of the traditional chemical processes in the Czech Republic. It is
carried out in three factories, where one of them manufactures more than 60% of the total amount.
Nitric acid is produced using thdassical methodhightemperature catalytic oxidation of ammonia
(Ostwald process) and subsequent absorption of nitrogen oxides in water. Nitrous (dinitrogen) oxide is
formed at ammonia oxidation reactor as an unwantadesproduct Nitric acid production can be
described usinghe following stoichiometric equations

Part 1:Annual inventory submission 186



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

a) Ammonia oxidation in the gas phase

100 vo © 100 @O0

b) NO oxidation in the gas phase

cO0 U P OO

c) NO, absorption in water

o0 0 ™O0P ¢OO0 0O

The nitric acid is manufactured at three pressure levels (at atmospheric pressure, slightly elevated
pressure (approx. 0.4 MPa) and at elevated pressure-@.8 MPa). While production processes prior to
2003 mostly progressed at atmospheric pressura amly to a lesser degree at medium elevated
pressure, the process at elevated pressure had predominated since 2004.

All the nitric acid production processes in the Czech Republic are equipped with technologies for removal
of nitrogen oxides, NQ based o selective or nosselective catalytic reduction. Neselective catalytic
reduction also makes a substantial contribution to removalgd. Since 2004, the technology to reduce

N,O emissions, based on catalytic decomposition of this oxide, has been ¢jsathteoduced at units
working at elevated pressure. It has been possible to substantially improve the effectiveness of this
process in recent years.

4.3.2.2 Methodological issues

Nitrous oxide emissions from 2.B\&tric Acid Production are generated as afsgduct in the catalytic
process of oxidation of ammonia. It follows from domestic studies (Markvart and Bernauer, 1999, 2000,
2003), describing conditions prior to 2004, that the resulting emission factor depends on the technology
employed: higher emissioraétor values are usually given for processes carried out at normal 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 MPanthataof nitrous

oxide in the exit gases is also affected by the type of process employed to remove nitrogen Ngides,

(i.e. NO and N£. In this country, the process of Selective Catalytic Reduction (SCR) is mostly used, which
slightly increases the amat of N,O, and also to a certain degree N@wlective Catalytic Reduction
(NSCR), which also remow© to a considerable degree.

Studies (Markvart and Bernauer, 2000, 2003) recommgred following emission factors for various
types of production technolgy and removal processes that are giveiab. 4-15. The emission factors

for the basic process (without DENtechnology) are in accord with the principles giviarthe above

cited IPCC methodology. The effect of tH€ removal technology oithe emission factor folN,O was
evaluated on the basis of the balance calculations presented in studies (Markvart and Bernauer, 2000,
2003).

Tab. 4-15 Emission factors foN,O recommended by (Markvart and Bernauer, 2000) for 1992003

Emission factorN,O [kg

N,O/t HNQ] 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 legislation, which
complicates the releasing of statistical data on manufactured products where the number of producers is
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smaller than (or equal to) three. Therefore, it was necessary to obtain them byiguies)/interviewing
all three producers in the Czech Republic, see (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. Ae tsame time, some older units operating under
atmospheric pressure 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 isvgn below.

Tab. 4-16 Emission factors foN,O recommended by Markvart and Bernauer, for 2004 and thereafter

Emission factord\,O [kg
N,O/t HNQJ
A EF withoutN,O mitigation.

9.05 4.9 1.09 7.8%

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 toNy@&8 HYIO;
(100%). Therefore, the mean value in 2005tfer 0.7 MPa technology was equal to 7.02Ng@/t HNG;
(100%), (Markvart and Bernauer, 2006).

In 2006- 2016, the mitigation unit described above was utilized in a more effective Wag decrease in
the emission factor for 0.7 MPa technology as a resfilinstallation of theN,O mitigation unit and
gradual improvement of the effectiveness is giveidai. 4-17.

Two high temperatureN,O decomposition catalytic systes were used in the abowaentioned 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
Heraeuswas used in the Januatune 2009 period and the measured P was 3.10 kd\L,O/ t HNG;
(100%); in the JuliMovember 2009 period, B,Owas 3.30 kd\,O/ t HNG; (100%). The second system
consisting of high temperaturi,O decomposition catalyst developed by YARA company, decreased EF
N,O in the NovembetDecember 2009 period to the value 0.95KgY t HNG; (100%) in a higpressure

nitric plant. The catalytic activity dfe high temperature decomposition system has dea®d 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 assesaed value of 2.85 kiy,O/ t HNG; (100%)Tab. 4-17).

The most efficient decomposition catalyst provided by YARA was used in this high pressure nitric acid
technobgy during whole year of 2010. It is expected that, if high temperalliy@ decomposition
catalyst (i.e. YARA catalyst) is employed, thdlfERvould be approximately close to 1.3 kigO/ t HNG,

(100%).

,lwlQa OFdlteads 6 KA OKsexcellant stabildly3vithdesgadR th,® gonvarsiamH = S E
and the catalyst efficiency was practically constant during the last three years in thereggure (0.7
MPa) nitric acid unit.
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Tab. 4-17 Decrease in the emission factor for 0.7 MPa technology due to installation offth® mitigation unit

2004)1 2005 | 2006 2007 | 2008 2009 2010 2011 2012 2013 2014 2015 2016
a,

EF, kd\,O/t HNO3 78 7.02 594 437 482 285 129 130 145 165 251 272 178
(100%)

Effectiveness of

mitigation,%

Y EF withoutN,O mitigation.

- 10 239 439 382 634 834 833 814 788 678 6519 77.18

The emission factors used in the Czech Republic are compared with the EFs presented in the IPCC
methodology(IPCC 2006 the Tab. 4-18.

Tab. 4-18 Comparison of emission factors fdd,O from HNQ production

Production process N,O Emission factor (kéN,O/t  Reference

100% HNG)
Plants with NSCR (all processes) Hdnn 5 M (IPCC 2006)
Plants with processed integrated or tailgdgO destruction H®pnNn B MIJE:
Atmospheric presssure plants (low pressure) ponn B M
Medium pressure combustion plants Tdnn B HN
High pressure plants hbodnn b Nn
Czech Republic (Markvart and
Atmospheric pressure plants 9.05 Bernauer, 2009,
Medium pressure plants with SCR 4.90 2010)
Medium pressure plants with NSCR 1.09
High pressure plants SCR (#® decomposition) 7.80
High pressure plants SCR (WO decomposition) 4.82¢1.29

Tab. 4-19 gives theN,O emissions from production of nitric acid, including the production valGasxce
2013, activity data and emissions have been taken directly tfterEU ETS form and thus Tieis3he
methodology for emission estimates.

Tab. 4-19 Emission trends for HNgproduction andN,O emissions in 1992016

Production of HNQ, Emissions ofN,O from Implied Emission
[kt HNG; (100%0)] HNG; production Factor
[kt N,O] IEF [MaN,O/ kt HNQ)]
1990 530.00 3.52 6.65
1991 349.56 2.26 6.46
1992 439.39 2.87 6.52
1993 335.95 2.16 6.44
1994 439.79 2.83 6.43
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
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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

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 giVa.id-15 and

Tab. 4-16, 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. 4-17) to 2010. A
further reduction in IEF in 2011 was then caused by an increasing contribution sofeinant
technology (0.7 MPa) to 56% of the annual production of FINO

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 decompos$ibgd rom HNQ
production by using a structured catalyst with focus on the possible use of the technology on an
industrial scalelt follows that the development of technologies used in nitric acid production is still
ongoing and possible improvements é¢obe introduced in the future.

4.3.2.3 Uncertainties and time -series consistency

In 2014, the estimates of the uncertainty parameters were refined on the basistioé study (Markvart

and Bernauer, 2013), which takes into account the data in the 2006 Guid€liR€C 2006)The
uncertainty in the activity data following adjustment equalled to 4% and the uncertainty in the average
emission factor(N,O EF) vas redued 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 whole reporting period from the base year of 1990 to @01

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 reptsy 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 andimpact on emissions trend

Since 2013, activity data and emissions have been taken directly from EU ETS forms. As a result of
harmonization othe reported data with EU ETS forms, changehéactivity data were introduced this
year. The changes the adivity data and are showim Tab. 4-20.
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Tab. 4-20 Impact of the recalculation on activity data in 2.B.2

Submission 2017 [kt] 514.94 541.02 562.77
Submission 2018 [ki] 514.95 546.77 532.15
Difference 94 0.00 -1.05 5.75

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 is only one facility for production of caprolactam in the Czech Republic. Glyoxal axgdic&HAcid
are not produced in the Czech Republic. Information provided in this chapter is related to caprolactam
production.

Caprolactam is prepared by traditional technology from cyclohexanone and hydroxylamine sulphate,
which is prepared by the Rasnbiprocess. Cyclohexanone reacts with hydroxylamine sulphate yielding
cyclohexanonoxime, from which caprolactam is produced by the Beckmann rearrangement. Then
caprolactam is isolated from the reaction mixture by 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¢Zi3) and
(Bernauer and Markvart, 20142016). The facility for caprolactam production provided data on the
consumption of ammonia (1177 kg Mkbur) and the production capacity (5.4 t caprolactam/hour).
Assuming thatthe conversion of NEHto N,O is routinely 2%the emission factor 5.7 kg JO/t
caprolactam was established from the mass balance. The production unit in the facility works at
atmospheric pressure and thubke emission factor should be compared withe emission factor for
atmospheric burning of ammonia and not with highessureburning of ammonia. Emissions ofQNin

the amount 246 t BD/year were estimated by usirige 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. Since 201He activity data have been obtained directly frotine
producer.

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 flom the sources included in this category have no great impact on the overall uncertainty in the
determination of GHG emissions in the Czech Republic. Thus, it does not matter greatly that the
uncertainty in emissions from these sources was determined lBxpart estimate.
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4.3.4.4 Category-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

In relation to the relatively unimportant greenhouse gas emissions from category 2.B.4Q0nlyier 1
procedures were used, in accordance with the QA/QC plan.

Data from the EU ETS forms cannot be used for emission estimates because the facility reports all
sources of emissions together and thus it is not possible to separate the data for capmolddowever,
according the EU ETS forms of this facility, it can be stated that the emissions from caprolactam
production are not greater than the estimated amouwft0.25 ktN,O used for 1992013

4.3.4.5 Category-specific recalculations, including changes mad e in response to the review
process and impact on emission trend

The activity data were obtained directly from the manufacturer for this submission. Data have been
available since 2014. The impact of the recalculation on the activity data and emissions fro
caprolactam production are givenirab. 4-21.

Tab. 4-21 Impact of the recalculationn category 2.B.4

Submission 2017 [ki] 43.20 43.20
Submission 2018 [ki] 40.60 43.40
Difference [94 6.40 -0.46
Submission 2017 [kt] 0.25 0.25
Submission 2018 [kt] 0.23 0.25
Difference [94 6.40 -0.46

4.3.4.6 Category-specific planned improvements, including tracking of those identified in the
review process

No improvement is planned for the next submission. Emissions are estimated according a series of
studies(Markvart and Bernauer, 2004 2013) and (Bernauer and Markvart, 2012016)and activity

data are obtained directly from manufacturer. Datam EU ETS forms include prithe aggregated
amount of emissions, which cannot be linked with specific chemicals.

4.3.5 Carbide Production (CRF 2.B.5)

Carbides are not produced in the Czech Republic.

4.3.6 Titanium Dioxide Production (CRF 2.B.6)
In the Czech Republic titanium dioxide is produced using sulphate route process and as it is stated in the

IPCC 2006 Guidelindd?CC 2006)hat this process does not give rise to process greenhouse gas
emissions that are of significance.

4.3.7 Soda Ash Production (CRF 2.B.7)

A factory for soda ash production in the Czech Republic was founded in 19@&edirdt production of
soda ash started in 1907. The factory constituted a monopolist manufacturer of soda in the Czech
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Republic and Czechoslovakia. Soda waduymred bythe traditional 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)

Emssions from category 2.B.8 decreased by 427.02Gteq. compared to the previous year. Decrease

of emissions since 2015 was caused by an accident in the refinery plant with ethylene unit in August of
2015. The accident resulted in an unplanned shutdowrthe petrochemical part of the production
plant. The ethylene unit is still under reconstruction. It is assumed that, after the completion of
reconstruction, the production capacity will be greater than that before the accident in the refinery
plant. Category 2.B.8 was identified as a key source.

4.3.8.1 Source category description

This category includes carbon dioxide and methane emissions from the production of ethylene, ethylene
dichloride, carbon black and styrene. These are all less important sources {jggatuimission ofCQ
from ethylene production).

Ethylene in the Czech Republic is produced by pyrolysis of petroleum fractions, composed of a very wide
range from fractions of G@4 (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 distillate, naphtha, and in very limited quantities of diesel fuel). Basically, a
thermal, noncatalytic fission in the presence of steam @&fprmed and its major products are ethylene,
propylene, benzene and C4 fraction.

1,2-dichloroethane known, also as ethylene dichloride, is produced in the Czech Republic at the same
integrated facility as vinyl chloride monomer (VCM), which is subsequestd for PVC production
(Bernauer and Markvart, 2016),2-dichloroethane is prepared by oxychlorination of ethylene and is
then used as source material for vinyl chloride monomer (VCM) production.

In the Czech Republic, carbon black is produced in aciéty bythe furnace black process. The input
materials forthe production are heavy aromatic hydrocarbons.

Styrene is produced in one facility by catalytic alkylation of benzene over ethylbenzene followed by
ethylbenzene dehydrogenation. The internahy@benzene dehydrogenation operates in a system of 2
reactors in the presence of catalysers B£Cr0:-K0).

4.3.8.2 Methodological issues

Default emissiorfactorsfrom the IPCC 2006 Guidelin@BCC 2006re employed to determine carbon
dioxide and methanemissions from the production of carbon black, ethylene, ethylene dichloride and
styrene. RelatedCQ emissions from Petrochemical and Carbon Black Production are reported in
Tablel.A(d) under Naphtha, which is the major feedstock used, as well (pleasheger 3.2.3. for
details).

CQ and CH, emissions from the production of ethylene

Reliable data for the production of ethylene are available from CzSO. The IPCC methodology provides a
value of 1.73 tonne€Q/tonne ethylene produced (with correction factor 110% for countries of Eastern
Europe) and 3 k@H/tonne ethylene produced as default emission factors. In the period 192016,
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CQ emissions varied betweeb84to 959 ktCQ and methane emissions vadébetween 03 and 1.5 kt
CH, detailed values for each year are availableab. 4-22.

Tab. 4-22 Emission trendsrbm CQ and CH, emissions from production of ethylene in 1992016

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

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 Guidelines methodology providEaeof emissions of carbon dioxide 0.294
tonne CQ/tonne VCM produced and for methane 0.0226 &gi/tonne VMC produced as default
emission factors. Carbon dioxide emissions varied in the period 12906 between 16.7 k€Q and

40.3 ktCQ. Due to the low emission factors' value, the values of methane emissions varied in the period
1990 ¢ 2016 between 0.001 and 0.003 KtH, which is considered as insignificant valle.2016,
emissions of carbon dioxide equalled to 20.01 kt and methanssaris equalled to 0.0015 €tH.

CQ and CH, emissions from the production of carbon black

The production of carbon black is approximately 26 kt of p.a. Exact information on activity data is
available since 2013; thus, the data for other years werernakom the study (Bernauer and Markvart,
2016). Since 2013, the activity data a@@ 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
emissionsare reported as confidential C (NK) in the CRF reporter. Data are available for review experts in
calculation sheets upon a request. The emission factor taken from the IPCC 2006 Gl. methodology equals
to 0.06 kgCH/tonne carbon black produced and 2.623D,/t carbon black produced. The highest value

of methane emissions over the past few years is practically insignificant (0.00153 kt).

Part 1:Annual inventory submission 194



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

CQ and CH, emissions from the production of styrene

Because of the growing consumption of polystyrene, the productiostyoEne has gradually increased
since 1990. CzSO also does not publish any information on the production of styrene. Thus, the
necessary activity data were estimated on the basis of production capacities:

1990- 1998 70 kt styrene p.a.

1999 80 kt styrenep.a.

2000- 2003 110 kt styrene p.a.

2004 140 kt styrene p.a.

2005- 2010 150 kt styrene p.a.

from 2011 exact production from EU ETS forms

These estimates on the amount of styrene produeested  a SR 2y (GKS RIF Gl 3IAGSYy |
FYR b2@t 12 HamMnO® ¢KS SYAaairzy TFLFLOG2N Gedy TN
styrene. The emission factor f@Q emissions is 0.27 KEQ/kt styrene (Bernauer and Markvart, 2015).

Since 2Q1, activity data are based on data from EU ETS. In the Czech Republic, only one facility is
involved in production of styrene, thus the activity data and emissions are reported as confidential C (NK)

in CRF reporter. Data are available for review expartalculation sheets upon a request.

In the period 1990 2016, methane emissions varied between 0.3 and 0.TTK and carbon dioxide
emissions varied between 18.9 and 45.€CK}.

4.3.8.3 Uncertainties and time -series consistency

The uncertainties for this cag@ry are in line with the IPCC 2006 GuideliiB€C 2006).e. at the level
of 5% for the activity data andi0% for theCQ and CH, emissionfactors. 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 subcategories.

4.3.8.4 Source-specific QA/QC and verification
The input information and calculations are archived bydbetoral 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 to the review
process and impact on emission trend

No recalculabn performed in this submission.

4.3.8.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned.

4.3.9 Fluorochemical Production (2.B.9)

Fluorinates are not produced in the Czech Republic.
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4.3.10 Other (2.B.10)

CQ emissions from category 2.B.10, which includes other-@oergy use in chemical industry and rRon
selective catalytic reduction equalled 233.58 ktCQ in 2016.

4.3.10.1 Source category description

Subcategory 2.B.10 Other is divided into two subcatisg. The first sulbategory includesCQ
emissions from nofselective catalytic reduction (NSCR) of output gases from nitric acid production; the
second one includes emissions for hydrogen production by steam reforming in the petrochemical and
chemical mdustry (excluding hydrogen used for Nttoduction, which is based on other feedstock than
NG, see section 4.3.1). Emissions from NSCR are not very significant (about T8kt dEmissions

from steam reforming of NG are somewhat more significant (al200 kt ofCQ)).

4.3.10.2 Methodological issues

Thanks to intensive consultation with experts at CzSO and the University of Chemistry and Technology in
Prague (VSCHT), it is now possible to reliably specify emissions freemeigy use and thus reallocate
activity data, which are reported under 1.A.2.c in accordance with IPCC 200B@T 2006)

The production of nitric acid in installations with NSCR is obtained from EU ETS forms. Currently, two
installation units with NSCR are operating in the Czech Republic. EmissiG® are calculated by
simple Tier 1 methodology, where the production daee multiplied by the emission factor. The
emission factor is based on a series of studies (Markvart and Bernauerg20048) and (Bernauer and
Markvart, 2014- 2016). Reduction of oxygen, which is the main sourc€@femissions in the NSCR
process, an be described by the following reaction

60 ¢ ©80 ¢OU

The emission factor 103 k8Q /1 t HNQ was derived for the reaction and was used for emission
estimates.

Emissions for hydrogen production by steam reforming in the petrochemical anuichleindustry
(excluding hydrogen used for Blproduction) are calculated using the following equation

06 Qi | QOO G ¢ VHROR'COWET 'O Q4 Qi i £Q8 &YH 'Y

The net calorific value of naturghs consumed for neanergy use in the chemical industry is obtained
from the Energy QuestionnaireNatural Gas provided by AlEEurostat¢ UNECE. EF for natural gas is
calculated on the basis of the NET4GAS Ltd. correl@gemAnnex A5.1).

Tab. 4-23 gives an overview of th€Q emissions from category 2.B.10 Other. Rela®@ emissions
from 2.B.10 are reported in Table1l.A(d) under Natural Gas as well (please see chapter 3.2.3. for details).

Tab. 4-23 Emission trends for category 2.B.10 Other in 260@&16

ca
emissions  208.34 123.08 19574 206.72 210.01 201.33 204.76 208.02 220.49
kt]

ca
emissions  14.42 13.39 14.42 13.49 1452 1343 1477 1504 13.09
[kt]

Part 1:Annual inventory submission 196



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

4.3.10.3 Uncertainties and time consistency

The uncertainty of the activity data and emission factors used for computations of emissions from
category 2.B10 correspond to the uncertainty estimates from the Energy sector, category 1.A.2
Manufacturing industies and construction. The uncertainties are for this category are in line with IPCC
2006 Guideline§iPCC 2006).e. at the level of 3% for the activity data and 2.5% for the emission factor.

Time series consistency is ensured as the inventory approaotmserned are employed identically
across the whole reporting period from 2008 to 301

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 wa held by fulfilling the QA/QC form presented in Annex 5.

4.3.10.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Category 2.B.10 Other neemergy use inthe chemical industry was recalculatdny using updated
natural gas consumption data and because of harmonization with calculatidms Energy sector.

Category 2.B.10 NSCR was recalculated for 2013 to 2015. The data obtained directly from EU ETS forms
was used for emission estimates.

The imm@ct of these recalculations dahe overall emissions from category 2.B.10 is showhah. 4-24.

Tab. 4-24 Impact of the recalculation in category 2.B.10

Submission 2017 [kt] 214.76 219.52 222.81
Submission 2018 [kt] 214.76 219.52 223.06
Difference (94 0.00 0.00 -0.11

4.3.10.6 Source-specific planned improvements, including tracking of those identified in the
review process

In further submissions it is planned to investigate the possibility of disaggregating data fenecgy
and energy use of NG for the 199007 period.CQ emissions from 8 in the chemical industry were
reported for this period under 1.A.2.c.

4.4 Metal Industry (CRF 2.C)

This category includes mainigQ emissions from 2.Clton and Steel Production, 99.8% GQ
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 also emitted.

Ferroalloys were manufactured in limited amounts in a small production unit in the Czech Republic; this
processcould constitute an unsubstantial source @8 emissions. gecific data were obtained straight
from the operatorg there is only one producer of ferrovanadium.
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For the production of Lead and Zinc data are also obtained straight from the operators, haiveneis
only one producer of secondary lead and one producer of zinc.

Investigation revealed one smaller production plant, which reported that aluminium was used as a
reducing agent; this did not lead ©Q emissions. In 2009 this production was stedp

4.4.1 Iron and Steel Production (CRF 2.C.1)

4.4.1.1 Category description

Iron is produced in the Czecl
Republic in two large metallurgica

facilities located in the cities of |

haiNr gF  yR ¢ g m -._'- ——
MoravianSilesian Region, in the - - lll.
north-eastern part of the Czech ¥ & ] ..--
Republic. Both these metallurgica g :

works employ blast furnaceand | g &

also lines for the production of o

steel, coking furnaces and othe g

supplementary technical units, -

Another large steel plant is locateq
immediately next to the 1990 1993 1996 1999 2002 2005 2008 2011 2014
metallurgical works in Ostrava O Metallurgical Coke B Limestone and Dolomite Use
taking raw iron (in the liquid state)

from the nearby blast finaces Fig.4-7 Trend of CO2 emissions in 2.C.1, 198016 [kt CO2]

(located in the area of the Ostrave

metallurgical works).

2.C.1. was identified as key category in this submission by level and trend assessment, both by Approach
1 KC analysis and also approach 2 KC analysis.

4.4.1.2 Methodological issues

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 G{RIE{Ih2606)
include recommendations to also include emissions agidiom 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 Furnace and Oxygen Steel Furnace
Gases are combustl 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 thecamt 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 2012015and was also used as reducing agent in the blast furnace, as
well as Coal Tdn years 2007 till 2013. Thus, the approach used is considered to be as close to Tier 2
based on IPCC 2006 GRPCC 2006s possibleDetails of the amount of reducing agents are given in
Tab. 4-25. In the carbon balance the amount of carbon in coke, bituminous coal (in@2046) and

coal tar (in 2002013) used in blast furnaceBurther amount of carbon in sinter, pig iron and steel is

part of the emission &imation. The total amount of total carbon produced in the process is following
equation

) ) 0 o} 0 0 )
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Coke Oven Gas is not in the official Cz&@mported in transformation processes, so it is used only for
warming up so the emissions are reported under 1.A.2.a. Blast Furnace Gas is used for warming the air
for the blast furnace.

99% of produced pig iron is used immediately in the facilitysfeel 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, lump ores and also secondary materials. Blast
furnace coke is supplied from the neighboring Coke Oven Plant, part of blast furnace coke and liquid fuel
is purchased from external sources. Produced hot metal and sinter is used for internal consumption only.
Steel is here homogenised, additionally alloyedthe exact chemical composition, heated to the
appropriate casting temperature and desulphurized, and modification of inclusions is performed using
filled profiles. After this oubf-furnace processing molten steel is sequentially cast on three continuous
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 @.CC 200&)lso includeCQ emissions from thestone 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 computational approach as well as the parametesed were consulted in general with a
representative ofThe Steel Federation, Inc. Relateé@ emissions from 2.C.1 are reported in Tablel.A(d)
under Coke Oven Coke (192016), Other bituminous coal (2032016) and Coal Tar as well (202013)
aswell(please see chapter 3.2.3. for details).

Tab. 4-25 The amounts of metallurgical coke consumed a@@) emissions in 199@ 2016

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 7286.67

The amounts of blast furnace coke consumed and corresponding emissions are Jiabn45.
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Estimation ofCH, from metal production is based on the IPCC 2006 Guidelines Tier 1 methodology.
Default emission factors 0.1 @H per tonne of coke produced and 0.07 K& per tonre of sinter

produced were used. In this case, the relevant activity data correspond to the amount of coke produced
from the Energy Balances of the CR are given in CRF Tables and official statics data of sinter produced.

Emission estimates of precursors the relevant subcategories have been transferred from NFR to CRF,
as described in previous chapters and in Chapter 9.

4.4.1.3 Uncertainties and time consistency

The uncertainty estimates have so far been based on expert judgment. Their improvement is ongoing
andsome uncertainty estimates for Iron and steel production have been revised in previous submissions
(CHMI, 2012b). The new estimate of EF}J is now 10%, which is in accordance with the 2006
Guidelines(IPCC 2006and is slightly higher than the formemaie (5%). The estimate for AD (7%)
remained unchanged, because this value is in good agreement with the recommendation in the
Regulation of Commission (EU) No. 601/2012 (EU, 2012). Further improvement of uncertainty estimates
is planned for the next subssion.

Consistency of the time series is ensured as the inventory approaches concerned are employed
identically across the whole reporting period from the base year of 192016.

4.4.1.4 Source-specific QA/QC and verification

The sectorspecific QA/QC plan folvs from the overall plan described in Chapter 1. The greatest
attention was focused on identifying gaps and imperfections using the new reporting software (CRF
Reporter), specifically by observing trends in figures and by checking IEFs. Attentionowasuessd on
checking sources from intexector boundaries (Energy, Industry) that they are neither omitted nor
counted twice.CQ emissions from coke used in blast furnaces are not considered in Energy sector (see
Chapter 3.2).

Activity data available ithe official CzSO materials in relation to QA/QC were independently determined

by experts from CHMI and KONEKO and were mutually compared. Experts at CHMI additionally checked
most of the calculations carried out by experts at KONEKO and vice versaoffar A, especially QA

of computational approach, is also used former coordinator of National Inventory System.

The gquality control was held by fulfilling the QA/QC form presented in Annex 5.

4.4.1.5 Source-specific recalculations, including changes made in resp onse to the review
process and impact on emission trend

A small change in data for bituminous coal was provided for 2014 and 2015. The change yelds in increase
of emissions by 1% in both affected years.

4.4.1.6 Source-specific planned improvements, including trac king 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 steps were already taken in 20d&017 however the issue
need futher detailed activity data, which will be discussed with relevant representatives.

Part 1:Annual inventory submission 200



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

4.4.2 Ferroalloys Production (CRF 2.C.2)

4.4.2.1 Source category description

Ferroalloys Production is production of concentrated alloys of iron and or more metals such as silicon,
manganese, chromium, molybdenum, vanadium and tungsten. In the Czech Republic is only one
producer of ferrovanadium. Therefore, activity data are reported as confidential.

4.4.2.2 Methodological issues

The activity data were obtained straight from the operator, whérrovanadium is produced. IPCC 2006
GuidelineqIPCC 2006Joes not provide emission factors of this type of ferroalloy. However, IPCC 2006
Guidelines provides emission factors based on specific share of Si in the ferroalloy. Chemical composition
of the ferrovanadium produced in the Czech republic is known. Using the simple proportion rule,
emission factors were calculated f@Q, as well as folCH. This can be considered as conservative
approach.

The emissions are under the threshold of significaamoe can be considered negligible.

Tab. 4-26 Evaluation of emission factors used for 2.C.2 emission estimates

Vanadium 75-85% FeSi 45% Si 25 0.083333%)

Aluminum 1.5% max | FeSli 65% Si 3.6 0.083077  0.023077%)
Silicon 1.5% max FeSi 75%Si 4 0.08 0.02
Carbon 0.25% max. | FeSi90%Si 4.8 0.08 0.018333
Phosphorus 0.08% max.

Sulfur 0.08% max.

*)emission factors used for computation

4.4.2.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the uncertainty of emission factors
were considered default, i.e. provided in table 4.9 in IPCC 2006 GuidéiR@€ 2006as 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 thigstor. The activity data and composition of ferroalloys were discussed
with representative of The Steel Federation, Inc.

4.4.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculatiorwas performed in this category in current submission.
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4.4.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the emissions are negligible, no improvement is planned.

4.4.3 Aluminium Production (2.C.3)

Investigation revealed one smaller production plant, which reported that aluminium was used as a
reducing agent; this did not lead ©Q emissions. In 2009 this production was stoppRécently, lhere

is only secondary production of aluminium in the CzRelpublic. From this reason no greenhouse gases

are reported in this category. There is recycling of aluminium. In order to avoid usingase§ is used

cover salts methodThe recommendation from FCCC/ARR/2016/CZE, 1.13 is not in line with IPCC 2006
Guidelines and further not comparable to the reporting of other Annex | Parties. The recommendation is
requesting toreport CQ and PFC emissions from secondary aluminium production inctreect
category (2.C.7 Other). There is no guidance for this kipdaziesses for reporting under 2.C.7. Further,

no Annex | Party is reporting such emissions. The inventory team believes, that no greenhouse gases are
arising from the processes mentioned.

4.4.4 Lead Production (2.C.5)

4.4.4.1 Source category description

In the Czech épublic there is no primary production of lead, however secondary production and
recycling is happening. There is one installation specialised for this production.

4.4.4.2 Methodological issues

Research was performed on potential Lead producers in the Czech IRefui® data were obtained
straight from the operator; the data has to be displayed as confidential. C@eemissions were
estimated at the level of Tier 1 methodology based on the IPCC 2006 Guidq#ha&€s 2006)sing the

default CQ emission factor @ t CQ/t of lead. CQ emissions in 208 equalled9.2kt.

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 uncertainties were based in
IPCC 206 Gl. 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 applied in this sector.€Tactivity data and composition of ferroalloys were discussed
with representative of The Steel Federation, Inc.

4.4.45 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculation waperformed in this category in current submission.
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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.

4.45 Zinc Production (2.C.6)

4.45.1 Source category description

There is no primary production of Zinc in the Czech Republic, however secondary production is occurring.
The reported emission are all from secondary production, there is one producer of zinc, which is
operating since 1998Jpdated activity datdrom other producer, which was operating during 1990

1999 were obtained in this submissioflo GHG emissions are arising from the secondary zinc
production.

4.4.5.2 Methodological issues

The research of potential Zinc producers in the Czech Repubbgperformed. 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 2006 Guid#iges2006)sing default

CQ emission factor 1.72 €Q/t of zinc.CQ emissions irR016equalled 0.&t, 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 2006IGecommendation, 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 sector.

4.4.5.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Recalculation due to new obtained activity data was performed for01:98999 The transparency of
reporting was increased due to this edculation. 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 improvemeplanned.
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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 combustion for energy production or use as a
reducing agent in industrial processes.

BM Products reported in this subcategory inckutubricants,
Paraffins, Asphalts and Solvents. Emissions from other
(secondary) use or disposal of these products are included

in the relevant sectors (e.g. Energy, Waste).
14%

Fig. 48 shows the share of individual subcategories in
2.D. % of 2.DCQ emissons are produced from
B 2D Lubricant use Lubricant Use, followed by Urea used as catalyst8ojl

B 2D3

4%

Paraffin wax use Production

Other and the use of Paraffin Wax (4%).

4.5.1 Lubricant Use (2.D.1)

Fig.4-8 The share of individual subcategories for C L
emissions in 2.D in 201kt CO2] 4511 Source category description

Lubricants are produced from refining of crude oil in
petrochemical installations. There caa Histinguished 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 lubricantd fageother than energy production is
included in this category as activity data.

Tier 1 methodology from the IPCC 2006 Guidelines was usdd@amission estimations. The default
emission factor 20 kg C/GJ was used; the Oxidised During Use (ODUlEclased as a default value
equal to 0.2.CQ emissions from this category in 20ivere equal to 11%t CQ. RelatedCQ emissions
from 2.D.1 are reported in Table1.A(d) under Lubricants as well (please see chapter 3.2.3. for details).

4.5.1.3 Uncertainties and time consistency

Since the activity data used are from official statics, the suggested 5% unceifi&¢ 2006yas
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 mixturessofid paraffinated hydrocarbons obtained from crude
oils. Different types are characterised by point of solidification and amount of oil contained.

4.5.2.2 Methodological issues

Activity data reported in official Energy balance of CzSO asemergy use are usefbr emission
estimation in this category. Tier 1 methodology from IPCC 2006 Guid@di@€ 2006yas used foCQ

emission estimation. Default emission factor 20 kg C/GJ was used, Oxidised During Use (ODU) factor was
used default equal to 0.Z2Q emissons in 208 from this category were equal to 5.9 €Q.

4.5.2.3 Uncertainties and time consistency

Since the activity data used are from official statics, the suggested 5% uncert@@¢ 2006yvas
applied for this category. Since default ODU factor was usgmjested 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 (iergy x IPPU), so no emissions are omitted, nor counted twice.

4.5.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculation performed in this submission.

4.5.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned in this subcategory.

45.3 Other (2.D.3)

4.5.3.1 Source category description
Solvent Use

This category includes particularly emissions of NMVOC (ozone precursor)Heoosé of solvents,
which based in IPCC 2006 GuideliiE¥CC 2006are not considered to be a source of dire€Q
emissions.
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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 GIIPCC 2006pnly NMVOC emission should be reported. Data in reporting for the

UNECE/CLRTAP inventory in NFR are used. EmissioriRdadnPaving with Asphalt are not considered

to be a source o£Q emissiongIPCC 2006)

Urea used as catalyst

IPCC 2006 GIPCC 2006ncorporate this category as source@f) emissions. However, based on
methodology temissions from this process slibbe included in Energy sector, 1.A.3. Since the
emissions does not arise from fuel combustion, the emissions are covered under IPPU sector.

4.5.3.2 Methodological issues

Solvent Use

The IPCC methodologhPCC 2008)ses the CORINAIR methodology (EMEP/CORINAIR Guidelines, 1999)
for processing NMVOC emissions in this category. This manual also gives the following conversions for
the relevant activities, which can be used in conversion of data from the CORINAIRAR3.s&ucture

to the IPCC classification.

I a

Inventory of NMVOC emissions @016 T2 NJ G KA &4 &ASOG2NJ A4 :
¢ KA a a

0]
t NI 3dz2S 6DSAYLX 20t 3 HAaMpL D addzRe A
is also adoptd for the National GHG 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 deicers and Association 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 treattsgespecially in 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
branches of industry,

1 monitoring of implementation of BAT in the individual technical branches,

trehddl

9 technical analysis of consumption of solvents in households; NMVOC emissions from
households are entirely fugitive and, according to qualified estimatesntribute

approximately 16.5% to total NMVOC emissions.

The activity data for Solvent Use were extracted from the official Energy balance. Form the whole
amount of norenergy use of Other oil products were extracted the Oil needed fargibtiuction. Sum
of the rest of Other Oil and neanergy 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 udenhissions are used frodNECE/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 ®egetblic conservative
estimate of 2% was used. 2% of the amount of diesel used in road transport was used as activity data.
This approach was used for the emission estimates for 98816 time series, which was consulted as
appropriate time series, whethis process can occur. The computational approach presented in Eq. 3.2.2

in IPCC 2006 GIPCC 2006yas applied to estimat€Q emissionsThis approach is clearly conservative
approach, since it is taking into account total consumption of diesel. However, exact amount of vehicles
using this technology is not known. The data are under investigation. Even using this conservative
approach the enissions are under the threshold of significance.

CQ emissions in 20&.from this category were equal to 188 CQ.

4.5.3.3 Uncertainties and time consistency
Solvent Use

Uncertainty of NMVOC emissions is considered to be quite large, based on IPCC BO&@I006i 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 tiase year 1990 t2016.

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.&gcay, i.e. 5% for activity data and 5%

for emission factor uncertainty. However even though the emission are reported under 2.D.3, the range
was applied based on IPCC 2006 Gl. Vol. 2 Ef#P@C 2006)where methodology for emission
estimation from ureaused as catalyst is provided.

4.5.3.4 Source-specific QA/QC and verification
Solvent Use

The emission data in this section were taken from the UNECE/CLRTAP inventories in NFR. Annual reports
are available on the method of calculation for the individual yessmse 1998. Following transfer of the
emission data to the new CRF Reporter, it was apparent that trends in the emissions did not exhibit any
significant deviations.

7 A

I O2yGNRE gl a LISNF2NX¥YSR 2F @K O2YL)l yé& NBoDSaaAYy
of processing of UNECE/CLRTAP inventories in NFR.

Road Paving With Asphalt

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 eusseiswith
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 recalculabns performed in this submission.
Urea used as catalyst

No recalculations performed in this submission.

4.5.3.6 Source-specific planned improvements, including tracking of those identified in the
review process

Solvent Use

No improvements are planned in thistegory.
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 Czéc
Republic.This category includes

the gases HFR3, Ck, GF;, Sk
andNFR;.

25 35

CO, eq. [Ki]

15

The emission trend for the
category 2.E Electronics
Industry, which also represent
the emission trend of
1998 2000 2002 2004 2008 2008 2010 2012 2014 2018 subcategory 2.E.1 is depicted in
Fig. 4-9 from year 1997, when
the use of CfFbegan to 206.

Fig.4-9 Trend of emissions from 2.E Electronics Industry [kt,€Q]
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Emissions offases equalled t6.39kt CQ eq. in 2016 Total emissions of-§ases from 2.kcreased in
2016 by1.07 ktCQ eq. compared to previous year

Tab. 4-27 lists the exact amount 6€Q eq. emissions from category 2.E.

Tab. 4-27 Emissions from category 2.E. Electronics Industry in time period 12016

Emissions [kCQ eq.] 1.14 1.14 851 11.17 21.03 20.30 4.87 4.36 6.64 22.03

Emissions [kKCQ eq.] 19.68 28.94 3550 41.93 6.58 4.29 4.40 4.19 5.32 6.39

Tab. 4-28 gives an overview of the emission factors and heelology used for computationsf
emissions in category 2.E. Electronics Industry ir6201

Tab. 4-28 Type ofCQ emissions factors used for computations of 20&missions in category 2.E Electronics Industry

2.E.1 Integrated Circuit or Semiconductor HFG23, Ck, GF;, Sk, NR Default(IPCC 2006) Tier 2a

4.6.1 Integrated Circuit or Semiconductor (CRF 2.E.1)

4.6.1.1 Source category description

This category includeshe gases &, Chk, Sk CHE (HFE23) and NF 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#émwityced plasma.

GasesSk and Nk are currently used for semiconductor manufacturing in the Czech Republic.
Consumption of NF has increased since 2010, when the first use of F semiconductor
manufacturing was recorded. According to the main manufactuber fluctuatingtrend 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 processe

4.6.2 Methodological issues

Because of the lack of detailed information, the data about gasks Ck, Sk, CHE (HFG23) andNR
are reported for category 2.E.1 Integrated Circuit or Semiconductor. Activity data about consumption of
Fgases are availablénse 1997.

Emissions from this category are calculated using Tier 2a methodology described in IPCC @BGEGI.
2006) equation 6.2 without using fractions and d, which are considered by expert judgement to be
negligible and further using equatio.3 for estimation of byroduct emissions of GFByproduct
emissions of GRre reported together with regular GEmissions.

The manufacturers of electrical equipment maintain very -&@ndly policies ifivolving treatment,
training of staff, certifiate etc.) Operational leakages are not measured (legislation does not force
operators to do so) but can be estimated based on stock change. After a consultation with the main
operator in the country the leakages are virtually rexistent and depend sdleon 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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The emission factors employed are summarizedab. 4-29. The default emission factors ftite gases

HFG23, CEk GFR, Sk and Nk were chosen from IPCC, 200&lume 3, part 2 Electronic Industry

emissionsTable 6.3IPCC 2006)

Tab. 4-29 Emissions factors used for computations of ZDdmissions from 2.E.Integrated Circuit or Semiguductor

HFG23 (CHB) 0.4
CR 0.9
GFs 0.6
Sk 0.2
NF; 0.2

0.07
NA
0.2
NA

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 expert judgment (see Guidelines IPCC, 2006 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 reportingeriod from1997when the use oCh began to 2016

4.6.4 Source -specific QA/QC and verification

The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

Validation was performed by comparing the data obtained directly from manufacturer with data

obtained from Custom Office of the Czech Republic, ISPOP and Ministry of the Environment.

The quality control was held by fulfilling the QA/QC form presentedhiteR 5.

4.6.5 Source -specific recalculations, including changes made in response to the review
process and impact on emission trend

20 30 40

CO, eq. [Ki]

10

rr 1 T Tt 1T T T T T T T

T 1T T

1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
B Submission 2018 @ Submission 2017

Fig.4-10Impact of the recalculation for category 2.E

For this submission,

were obtained from

manufacturer

about

dict data

the
the

consumption of SfFand Nk for

20072016; these data were used
for the emission estimates. The

consumption of gases for 2006 was

linearly interpolated. The impact of
the recalculation on emissions from

category 2.E.1 is shown Fig.4-10

andin Tab. 4-30
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Tab. 4-30 Impact of the recalculation for category 2.E

Submission 2017 [ki] 25.97 20.10 34.41 43.45 40.20 3.74 3.40 17.13 20.01 18.97
Submission 2018  [kt] 22.03 19.68 2894 3550 41.93 6.58 4.29 4.40 4.19 5.32
Difference RZ| -15.18 -2.07 -15.89 -18.29 429 76.14 26.29 -7431 -79.05 -71.95

4.6.6 Source -specific planned improvements, including tracking of those identified in the
review process

Although the current survey considered factorsaad d in Tier 2a methodology as negligible, it is
planned to explore this technology further in more details in future submissions, no later than the
introduction of Fgases in th&U ETS tradinmprovement of uncertainty estimation is in progress

4.7 Product Uses as Substitutes for Ozone Depleting Substances (ODS) (CRF

2.F)
— This category describes
1 = emissions of fgases from the
g 8 | "B following categories: 2.F.1
§ o = Refrigeration and Air
= 1 | Conditioning, 2.F.2 Foam
£ g | ] | Blowing Agents, 2.F.3 Fire
2 - [ | Protection, 2.F.4 Aerosols
5 - = and 2.F.5 Solvents.
s g =B
2 8 ] —= The emission trend for
o =N category 2.F is degted in
B B Fig.4-11. Themajor share of
1995 1998 2001 2004 2007 2010 2013 2016 98.8™%6 in the rangef actual
0O 2F1 @ 2F2 B 2F3 @ 2F4 O 2F5 emissions for year 2@l

corresponds to category
2.F.1. Actual emissions from
other categories under 2.F
are insignificant compared to category 2.F.1. Actual emissiongas€&ancreased fron85.99kt CQ eq.

in 1995 t03087.09kt CQ eq. in 205. This significant leap forwardy orders of magnitude has been
driven mainly by substantial increase in the use of HFCs in refrigeration.

Fig. 4-11 Trend of emissions from 2.F Product Uses as Substitutes for Oz
Depleting Substances and share of specific subcategories [kte@QQ

Detailed information about actual emissions is giveiiat. 4-31 and in the CRF Tables. The higher level

of emissions during the last years could be explained by growth of large users, such as automotive
industry and manufacturing of stationary awonditioning. The vast majority of-gases remain from
production of refrigerators and air conditioners.

Tab. 4-31 Actual emissions of HFCs and PFCs in 22986 [kt CQ eq.]

1995 35.99 35.99 NO
1996 57.90 57.23 0.66
1997 121.58 121.00 0.58
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1998 182.13 181.62 0.51
1999 232.18 231.32 0.86
2000 318.30 316.22 2.08
2001 396.07 392.72 3.34
2002 491.17 487.68 3.48
2003 604.36 597.67 6.70
2004 678.91 670.25 8.66
2005 752.87 743.51 9.36
2006 1000.90 991.07 9.83
2007 1364.27 1353.84 10.43
2008 1600.22 1588.52 11.71
2009 1694.34 1683.74 10.60
2010 1967.58 1959.80 7.79
2011 2199.05 2193.28 5.77
2012 2346.20 2341.46 4.73
2013 2471.18 2467.40 3.78
2014 2663.94 2661.40 2.53
2015 2894.43 2892.94 1.49
2016 3087.09 3086.10 0.99

Emissions of -Gases (HFCs, PFSE, NF) in the Czech Republic are at relatively low level due to the
absence of large industrial sources. Furthermore all of Hgages in the Czech Republic are imported;
therefore there are no fugitive emissions from manufacturing. Additionally, there isroduption of
other fluorinated gases (CFCs, HCFCs, etc.) that could leaebtodict Fgases emissions and there is
no primary aluminium and magnesium industry in the Czech Repubilic.

Tab. 4-32 gives an overview of the emissions factors and methodology used for computations of
emissions in category 2.F Product Uses as Substitutes for Ozone Depleting Substandes in 201

Tab. 4-32 Type of emissions factors used for computations of B&missions in categorf.F

2.F.1 Refrigeration and Air Conditioning HFCs, PFCs CS and Defau{tPCC 2006) Tier 2a
2.F.2 Foam Blowing Agents HFCs Default(IPCC 2006) Tier 1a
2.F.3 Fire protection HFCs, PFCs Default(IPCC 2006) Tier 1a
2.F.4 Aerosols HFCs Default(IPCC 2006) Tier 1a
2.F.5 Solvents HFCs Default(IPCC 2006) Tier 1a

Currently, the nationalfas inventory is based on the method of actual emissions, according to the IPCC
2006 GuidelinegIPCC 2006)n 2056, a small amount of destroyeddases was reported. They were
usually mixtures of old CHF2 and HCFZ2. Fivecompanies in the country are reported to provide
disposal services for usedgBses. One of these is reported to experiment with regeneration using the
distilling process but is still not officially operating on the market. The main pargas€s was ingrted

to CR for destruction and did not come from equipment operating in CR. The actual emissions
methodology is specified for each category.

Data about direct import/export, use and destruction for subcategories under 2.F.are obtained from
following soures:

ISPOP ("Integrated system of reporting obligations"),

The Fgas register (Questionnaire on production, import, export, feedstock use and destruction
of the substances listed in Annexes | or Il of thyga& regulation),

I The Customs Administration dig¢ Czech Republic.

T
)l
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Collecting of data and preparation of input data for emission estimates are 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 preparatiorare the same for each subcategory under 2.F.

4.7.1 Refrigeration and Air Conditioning (CRF 2.F.1)

4.7.1.1 Source category description

This category describes emissions efaBes from the following subcategories: 2.F.1.a Commercial
Refrigeration, 2.F.1.b Domestic Reérgtion, 2.F.1.c Industrial Refrigeration, 2.F.1.d Transport
Refrigeration, 2.F.1l.e Mobile

Air Conditioningand 2.F.1.f
= = Stationary Air Conditioning.
@ The major share42.4%% in
= S the range of actual emissions
5 2 l.. for year 205 belongs to the
£ .... subcategory 2.F.l.a, share
> ..l 20.926 belongs to the
§ = o subcatgory 2.F.1, share
cEEEN 18.3%% belongs to the

subcategory 2.F.&, share
13.31% belongs to the
2.F.1.c., sharel.8®% belongs

0
Fig.4-12 Trend of emissions from 2.F.1 Refrigeration and Air conditiot to the 2.F.1.d and sha@07%
and share of specific subcategories [kt £69.] belongs to the 2.F.1.b. Trend
of emissions from 2.F.1 is

depicted onFig.4-12. 2.F.1 was identified as a key category in this submission.

1995 1998 2001 2004 2007 2010 2013 2016
O 2F1a @ 2F1b B 2F1c O 2F1d O 2F1e O 2FAf

A large number of blends are being used in refrigeration and air conditioning systems. Many blends
contain HFCs and/or a limiteareunt of PFCs in various proportions. The main type of blend used in the
Czech Republic for stationary air conditioning/refrigeration-&lBA, a mixture of HF82 and HFQ25

in a ratio of 50:50. Blends-404A and RI07C are used in smaller amounts4®A contains HFT25,
HFG143a and HFC34a gases in a ratio of 44:52:4. This mixture is mainly used in commercial
refrigeration. R407C is a mixture of HRB2, HFEL25 and HFA34a in a ratio of 23:25:52-407C is used
mainly in stationary air conditionin

An overview of reported gases under specific subcategory is presenfieabiri-33. PFCs have not been
used in the Czech Republic for many years, but emissions from previous use of PFCs still occur.

Tab. 4-33 An overview of he Fgases reported under subcategory 2.F.1

2.F.1.a Commercial Refrigeration HFG125, HF43a, HF23, HFE134a, HF@227ea, HFG2, HFE1523a,
GFa GR, GFs

2.F.1.b Domestic Refrigeration HFC134a

2.F.1.c IndustriaRefrigeration HFG32, HFE125, HFA34a, HFA43a

2.F.1.d Transport Refrigeration HFG32, HFE125, HFE134a, HFa43a

2.F.1.e Mobile Air Conditioning HFC134a

2.F.1.f Stationary Air Conditioning HFC32, HFE125, HFEL.34a, HFa43a
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In 2016 no significant 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. They used privately constructed distilling machinerprocess app. onnes of HFCl34a
contaminated with mineral oil fractions. The HFC was collected and stored during previous years.
Emissions from this process are not included in the inventbtgst of the discarded refrigeration
appliances containedld refrigerant's media CFEl2 andHCF&2 and old insulating materialCFEL1.
Appliances containing HFCs are still being disposed in negligible amounts, consideringthgea life

cycle (IPCC 2006 Gl., Volume 3, Chapter 7, table 7.9.) whichd$epe the type of deviceAccording to

ISPOP database in the Czech Republic were eliminatedddggical burning oregeneraed 5.01 t of
HFC134a, 14.90 of HFE125, 2.61 t of HRTA43a, 2.40 t of HFG2 and 0.23 t 06k. However in the next

5 years we can expect an increase in appliances disposal with a lifetime of about 20 years such as
industrial refrigeration, residential and commercial-eamditioning etc.A mixture of retrieved cooling

media is being incinerated impscialized facilities. In one case, the retrieved mixture of ODS is exported
as a raw material for a different industrial processes tharcairditioning or refrigeration.

4.7.1.2 Methodological issues

Emissions from all subcategories under 2.F.1, except subagt@ge.1.e, are calculated Ilye Phoenix
calculationmodel Tier 2a methodology was used for emission estimates ithalsubcategories under
2.F.1;the emission factors used fdhe estimation are irthe default ranges proposed by IPCC 20@6CC
2006)

2.F.1.a,2.F.1b,2.F1l.c,2.F.1d, 2.F.1.f

Emissions from categories 2.F.1.a, 2.F.1.b, 2.F.1.c, 2.F.1.d, 2.F.1.f are calculated by calculation model
Phoenix, which was introduced for the first time for submission 22015.

The calculation model careldivided to four main partanput, divider, emission estimates and output

For input, it is important to update the data on the consumption ejases, emission factors and
legislative changes. The divider separates the input activity data inteysplications, where division

into the subapplications is based on expert judgent. The emission estimates are fully automatic and
calculate the emissions of refrigerant due to the charging process of new equipment, emissions during
lifetime and emissions at the end of 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 updatetivity data, emission factors
and legislative measures. Data about direct import/export, use andrug®n 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 1l of thgak reglation),

1 The Customs Administration of the Czech Republic.

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 impepertrs and

users is 0.1 metric tonne ofdases. The-§as register provides data about the imported, exported and
disposed amounts of -gases and also contains information about the average specific charge of
equipment, amount of imported, exported a@isposed equipment and information about specific use of
the equipment. Information in the-gas register is related to the trade between EU countries and non
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EU countries and the threshold for submitting data to thgals register is more than 1 metriocrine of F

gases. The threshold refers to the sum afdses, 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/exporte@groducts and containers of fluorinated greenhouse gases;
information is classified according to the combined nomenclature, which is regularly updated.

The worldwide market is covered in the inventory becatls data sources cover trade between the
Czech Republic and EU countries and also 4l countries. In the case of ISPORe
importers/exporters/users of fgases also voluntarily report amounts of usedyaSes belowthe
threshold, which is 0.1 metric tonne for submitting data into ISPOP. Tdas FFegster contains data
about imported/exported equipment with a charge ofgises smaller than 3 kg. For example, 36
importers out of 47 reported information related to products with a charge -ghBes less than 3 kg in
2016. The remaining importers submittedata 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/from the Czech Republic; in some cases, that &nou
less than 3 kg of a specific gas. Verificatiothefdata by each importer/exporter/user of-ases in all
the data sources is a very important steptie process of inventory preparation, because it is necessary
to avoid double counting.

Additionto the stock of specific-gas is calculated from the data mentioned above. Net consumption in
the current year is calculated as import minus export and destruction. The calculation of an addition to
the stock of Fgas takes into account the total amouaf chemical banked ithe previous year, hew
additions to the stock and subtraction of emissions

Selection of emission factors should be basedtmnational information provided by manufacturers,
service providers, disposal companies and other orgaioizs. Collecting of such detailed information is
very difficult under the current state of administration in the Czech Republic andtheismission
factors are based on the expert judgement ahé emission factors are ithe default ranges proposed
by IPCC 2006 Glfable 7.4IPCC 2006Emission factors used for emissions estimates are showialin
4-34.

Tab. 4-34 Parameters used for emission calculations for category 2.F.1 in calculation model

(d) (k) ) 6 &0 (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. 4-35. The percentage share of each gas in the relevantagyication is
currently based on sectoral expert judgemewntich is supported by the data obtained from Assaociation
of refrigeration and 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
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No 517/2014, he Fgas HF@34a cannot be longer used in domestic refrigeration since 2@thch
means that the relative share of HE@4a has been considered to be 0% since 2015.

Tab. 4-35 Distribution of HFCs and PFCs use by application area used for emission calculations$in 201

HFG125 40% X 15% 5% 40%
HFCG143a 60% X 15% 5% 20%
HFG23 100% X X X X
HFG134a 60% 0% 15% 5% 20%
HFG227ea 100% X X X X
HFG32 40% X 15% 5% 40%
HFG152a 100% X X X X
GFia 100% X X X X
Ghs, 100% X X X X
GFs 100% X X X X

EMISSION ESTIMATES

Total emissions for individuatgas are calculated ase sum of emissions from filling of new equipment
Echarge €Missions durinthe equipment lifetimeBieime and emissions ahe system end of liféng of iitein
accordance with equation 7.10 described in IPCC 200Bn@&sions from subcategories under 2.F.1 are
calculated using Tier 2a Method (emissifator approach) described in 2006 IPCC Gl., Val. The
parameters used for emission estimates were efithied by an expert judgement and Table 7.9, 2006 in
the input of the calculation modelEquations for emission calculation are in accordance \tht
equations described inthe IPCC 2006 G. (Eg. 7.12, Eq. 7.13, and Eg. 7Emigsions from
decommissionig are calculated using Gaussian distribution model with mean at lifetime expectancy. The
model takes into account different approach for serviced equipment and newly filled equipment,
assuming only half lifexpectancy for the serviced equipment, resp. #reount 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.1Tab. 4-36 depicts enissions & Fgases foithe individual sukapplications in 2016

and comparison with levels of emissions in 2015 arttlérbase year.

Tab. 4-36 Emissions of HFCs and PFCs feubcategoiies under2.F.1lin 2016¢ comparison to levels of emissions in 28and
1995

2.F.1la Commercial Refrigeration 1311.68 8.32 6568 1.06
2.F.1.b Domestic Refrigeration 2.18 -14.11 2490 0.00
2.F.1.c Industrial Refrigeration 410.86 5.56 8092 0.33
2.F.1.d Transport Refrigeration 150.46 4.39 6487 0.12
2.F.1.f Stationary Air 645.85 5.65 20691 0.52
Conditioning

In some years notation key NE is used under 2.F.1 for the amount remaining in products at
decommissioning and the emissions from the disposal and recov&iy-efHFC134a and HF32 gases.
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Notation key NE is used in accordancehwilecision 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 emissions lower than :DE A number lower than 1.0E is rounded

off to 0.00 by the CRF reporter. Specific subcategories with notation key NE and the related year are
shown inTab. 4-37.

Tab. 4-37 Subcategories in which is used notation key NE for gasest84@ and HFRG2 with related year

2.F.1.a Commercial Refrigeration GFis 2016
HFC134a 1996
HFG32 1998, 1999
2.F.1.b Domestic Refrigeration HFC134a 1996
2.F.1.c Industrial Refrigeration HFE32 1998, 19992000
HFC134a 1996
HFCG143a 1997
2.F.1.d Transport Refrigeration HFG32 1998
HFCG134a 1996
2.F.1.f Stationary Air Conditioning HFG32 1998, 1999
HFCG134a 1996

2.F.le

Beginning with this submission, emissions from subcategory 2.F.1.e are calculated separately from other
subcategories under category 2.F.1. The main reason for this separatiba dfferent approach to
collecting activity data forthe emission estimates. Bissions from filling new equipmentharge
emissions duringhe equipment lifetime,Eireime, and emissions ahe end of life of the systemzng of it

are calculated separately with different datallecting approaches for cars, buses trucks.

Emissions from filling new equipment

Data for emission estimates are obtained from the Automotive Industry Association. These data contain
the production figures for the Czech automobile industry since 1995. Three car producers, two bus
producers and one truck producer are currently operating in the Czech Republic. Approximately 60% of
all new cars are produced by a single manufacturer.

Emission factors used for emission estimates for 2.F.1.e are simobat. 4-38.

Tab. 4-38 Parameters used for emission calculations for subcategory 2.F.1.e

(d) (k) ) ) ()
Initial Operation Recovery Initial Charge
Emissions Emissions Efficiency Remaining
2.F.1.e Mobile air conditioning 15.00 0.50 20.00 10.00 30.00

Emissiongrom filling of new cars are calculated by following steps:

9 Data about total production for each producer are obtained from the Automotive Industry
Association.

9 The initial charge of HFL34a filled into new 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 given year is based on knowledgelaf types of cars produced in the Czech Republic in the
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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.

The percentage share of cars equipped with air conditiotfingugh the time series is based on

data from the main Czech car bazaar and expert judgement. The percentage share of car
equipped with air conditioning is calculated for each producer separately.

In 2016, producers started to use HFO R1234yf as a substitute fet348Gn accordance with

the preparation of Phase 3 of Directive 2006/40/EC. #iB&a is filled into cars which are
intended for the noREU market. The share of cars that were intendedtfe nonEU market

gt a OFfOdgZ  GSR 2y (GKS olFaia 2F RIFEGFE FNBY GKS
used for emission estimates since 2016.

The amount of HFRC34a filled into new cars by the producer in a given year is calculated as:
Amount ofHFC134a, = 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 HAEB4a filled into the new @a produced in the

Czech Republic is calculated as the sum of the amounts used by each producer.

The emissions are calculated according Eg. 7.12 described in IPCC 2006 GIl. The emission factors
are in the default ranges proposed in Table 7.9 IPCC 2006 GC 2006)

Emissions from filling of new buses and trucks are calculated by the following steps:

T

T
1

Data about the total production for each producer are obtained from the Automotive Industry
Association.

The initial charge of HFL34a filled into new equipent is considered to be 10 kg per bus and

1.2 kg per truck.

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
manufacturedwith 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 Czech Republi

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 into new buseand trucks produced in the Czech
Republic is calculated as the sum of the amounts used for filling new buses and trucks.

Emissions are calculated according Eq. 7.12 described in IPCC 2006 GI. The emission factors are in
the default ranges proposed in Tabl.9 IPCC 2006 @PCC 2006)

Emissions durinthe equipment lifetime

Emissions are calculated separately for cars, buses and trucks. Operational emissions for cars are
calculated as follows:

1

Data about the Czech car fleet were obtained for 12989 fom the Automotive Industry
Associatiorand, since 2010, from the Ministry ®fansport. The data contain information about

the numbers of registered cars classified according to age into 4 groups: less than 2 years, 2
years, 510 years and more than 1@grs. These data are then used for emission estimates.

The number of cars equipped with air conditioning is calculated for each age group separately.
For example, in 1995 approximately 2 million of cars were more than 10 years old. The
percentage share afars with air conditioning is estimated as 0% in this age group because it is
assumed that, before 1985, air conditioning was rarely used in passenger cars ah84dFg§as

gl a) PiNRRIdZOSR Ay GKS /1 SOK wSLJzo f A&0,a0ydars f (G K S
were between 510 years old. The number of cars with air conditioning in this group is estimated
asthe total number of cars in the group multiplied fiye average percentage share of cars with

air conditioning between 1996 and 2000. Tgercentage time series of cars with air conditioning

is based on data from the main Czech car bazaar and expert judgement.
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1 The specific charge for the year is estimated as 0.7 kg per unit for208®85 0.65 kg per unit for
20062008 and, since 2008, 0.@ ker unit. The lower charges are a result of transformation of
the car fleet.

1 The refrigerant stocks are calculated for each age grougHB&€134 stock= Number of cars
equipped with air conditioning charge. Total stocks are calculated as the suhstocks for all
age groups.

9 Emissions are calculated according Eq. 7.13 described in IPCC 2006 GIl. The emission factors are in
the default ranges proposed in Table 7.9 IPCC 20(q&P&IC 2006)

Operation emissions for buses and trucks are calculatetidyailowing steps:

1 The numbers of buses and trucks have been obtained from the Automotive Industry Association
since 1995.

1 The percentage share of bus equipment with air conditioning is linearly interpolated from 10% in
1995 to 60% in 2016; the percentagkare of trucks equipped with air conditioning is linearly
interpolated from 50% in 1995 to 90% in 2016. There is a lack of detailed information for
emissions from filling new buses and trucks and thus the percentage share is based on expert
judgement, wilich is based on the emission estimates of neighbouring countries and the
conditions in the Czech Republic. The specific charge oflBd&Cfilled into the equipment is
estimated as 10 kg per bus and 1.2 kg per truck.

1 The refrigerant stocks are calculatedparately for buses and trucks adFG134 stock; =
Number of buses/trucks with air conditionipg specific chargeThe total stock of HFC34a in
buses and trucks in the Czech Republic is calculated as the sum of stocks for buses and trucks.

1 The emissins are calculated according Eq. 7.13 described in IPCC 2006 GI. The emission factors
are in the default ranges proposed in Table 7.9 IPCC 200 GC 2006)

Emissions athe system end of life

Emissions at the system end of life are calculated bydheviing steps:

1 The numbers of disposed vehicles are obtained from the Car Importers Association.

1 The average vehicle lifetime is estimated as 15 years. The estimation is based on information
from the Car Importers Association, the Automotive Indusigsociation and the Ministry of
Transport.

1 The percentage time series of cars with air conditioning is based on data from the main Czech car
bazaar and expert judgement and is the same as for the estimation of operational emissions.

1 The specific charge oéfrigerant is the same as fdine estimation of operational emission8.¢
kg per unit for 199582005, 0.65 kg per unit for 20e808 and 0.6 kg per unit since 2008)

9 The amount of disposed refrigerant is calculatedBE134a disposed= Number of diposed
vehicles * percentage share of cars with air conditioningyerage iitetime’ CNarge caverage litetime

1 The emissions are calculated according Eq. 7.14 described in IPCC 2006 GI. The emission factors
are in the default ranges proposedTiable 7.9 IPCC 2006 (BPCC 2006)

Tab. 4-39 gives the enissions of fgases from mobile air conditioning units in 2016 and comparison with
emissia levels in 2015 and e base year.

Tab. 4-39 Emissions of HFCs and PFCs from 2.F.e in @@dfparison toemission levelsn 2015 and 1995

2.F.1e Mobile air conditioning 566.05 5.56 16 0.38
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4.7.2 Foam Blowing Agents (CRF 2.F.2)

This category includes only emissidnem subcategory 2.F.2.a Closed cells. Emissions from following
gases are occurring from this category in the Czech Republiet3Gfrom stocks, from disposal), HFC
227ea (from stocks), HRZ35fa (from stocks). Use of HFC for foam blowing was not tegpan 205.

Increased amount of emissions from category 2if.2016is driven by emissions from disposal of HFC
134a. Deafult product lifetime is 20 years which means that emissions from disposal started to be
accounted in inventory since 2015. In 1995, small amount of¥34& was used in category 2.F.2 and
thus emissions from disposal in 2015 were not so significant. The a@nmditFCl34a used in 1996 was
approximately 77 times higher than in 1995 and thus emissions from disposal in 2016 are higher
comparing to 2015.

Fgases were used in the Czech Republic only for producing hard fealely HFC143a was used
regularly for fam blowing. HF@27ea and HFZ45fa were used occasionally in previous years for
testing purposes. Due to high costs, HFCs are being replaced by other hydrocarbons. The contribution of
foam blowing to total emissions of 2.F category eqt@l8.20% in 2016

4.7.2.1 Methodological issues

Emissions from this category are calculated by default methodology and EF described in IPCC, 2006
equation 7.7 for foam blowing.

4.7.3 Fire Protection (CRF 2.F.3)

Emissions from following gases are occurring in category 2.F.3 Fire tipotddFC227ea, HFQ36fa,
G (only from stocks and disposal). The share of this category in the total actual emissions from 2.F was
0.76% in 2016

4.7.3.1 Methodological issues

Emissions from this category are calculated on the basis of IPCC 2006 Gl., e@uatioRCC 2006)
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 neaxistent 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 HE8b6fa. 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 2016. The
contribution of this category to the total actual 2.F emissions equals12% in 2016.
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4.7.4.1 Methodological issues

Emissions from this category are based on IPCC, 2006, equation 7.6; EF equals to 50% (default). The
consumption of HFEL34a used as a propellant for aerosols decreased during previous yegase$ as
propellants for aerosols are currently being replaced by cheaper propellants, specifically dietatyl

and other hydrocarbons (butane, isobutane and propane).

4.7.5 Solvents (Non -Aerosol) (CRF 2.F.5)

Emissions from use of HR2@5fa are only occurring in year 201HFE45fa was relocated to the
category 2F.5 in previous submissiodccording to the fgas expert HF245fa is used only as a solvent
in this country.The contribution of thiscategory to the total actual 2.F emissions equal€.05% in
2016.

4.7.5.1 Methodological issues

Emissions from this category are based on IPCC, 2006, equation 7.5; EF equals to 50% (default).

4.7.6 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guidelines IPCC, 2006, volume 1, Chapter
3, Uncertainties).The uncertainties for the activity datare at level 37%and 23% for the emission
factors. Improvement of uncertainty estimation is 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.

4.7.7 Source-specific QA/QC and verification
The input information and calculations aamechived by the sectoral experts and the coordinator of NIS.

QA/QC and verification are provided for the activity data, emission factors and emission estimates:

1 The activity data for alhe subcategories under 2.F, except subcategory 2.F.1.e, are obtained
from ISPOP, the -fas register and the Customs Administration of the Czech Republic.
Verification ofthe activity data isconducted by comparison dhe data received from the
mentioned souces to ensure that no double counting occurs. Verificatiothefctivity data for
subcategory 2.F.l.e is ensured by comparisonthef data obtained fromthe Automotive
Industry Association anthe Car Importers Association. Estimated inputs of HB&a sed in
mobile air conditioning are compared witthe data obtained fromthe 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 the emissiodiactors for emission estimates is currently based on expert judgement.
All the emission factors are default or ithe default range proposed by IPPC 2006 GI. For
category 2.F.lthe emission factors are verified by comparison wille emission factors fo
neighbouring countries and for countries with a similar 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/QC staff members.
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4.7.8 Source-specific recalculations, including changes made in response to the

review process and impact on emission trend
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Fig.4-13 Impact of the recalculation in category 2.F

factors.

Subcategory 2.F.le

Mobile Air Conditioning was recalculataed aresult of methodology changes ihe collection of activity
data. The activity data are obtained frothe statistics ofthe Ministry of the Interior of the Czech
Repulic, the Ministry of Transport of the Czech Repubtite Automotive Industry Associatiotthhe Car
Importers Association and data frothe Czech car bazaar. Emissions from filling, from stocks and from
disposal are calculated separately using calculasgd fomthe sources mentioned above. The lifetimes
of the cars were revised to 15 years usthg data obtained fromthe Car Importers Associatiothe
Automotive Industry Association arttie Ministry of Transport. The operational emission factor was

revised to 20%.

During the QC procedures, an error was discoverethénPhoenix computation model for category
2.F.1.f. The error was corrected atid emissions were recalculated.

The impact of the recalculation ahe total emissions for category 2.F is shoin Tab. 4-40 and Fig.

4-13.

Tab. 4-40 Impact of the recalculation in category 2.F

:l'%?‘sssions Unit 1995 1996 1997 1998

gg;);nissior [ek(;j:q 033 3870 120.55 174.06 197.38 27502 414.37 537.77 67852 779.70 877.12
?g;’gﬂssmr Lk(;_fq 36.01 8488 169.26 21526 247.08 332.75 426.96 52653 637.20 71571 802.49
Difference [%] 10960 119.34 4040 2367 2518 2099 304 -209 609 821 -851
:g?sssions il

gg;’;nissmr [ek(;j:q 1176.33 1634.19 1913.86 2021.43 2356.78 2624.56 2770.75 2992.82 3232.09 3456.60
gglfgﬂssmr Lk(;j:q 1062.85 1439.55 1690.49 1763.62 2016.65 2246.16 2384.93 2509.19 2698.25 2927.20
Difference [%] 965 -1191 -11.67 -12.75 -1443 -1442 -1392 -16.16 -1652 -15.32
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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 srctoral expert judgementhe opinions of a sectoral expert from another
European country and Table 7.9, 2006 IBLCVol. 2. It is planned to investigate the countigpecific
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 2.G.4 Other. Under the
2.G. category are reporte8iis and N,O emissions.

The emission trend for
3 category 2.G is depicted in
Fig.4-14. The major share
= - of 74926 of GHG
= S emissions for year 2016
i belongs to category 2.G.3
8 o and the share 23.60%
2 belongs to category 2.G.1.
Total GHG emissions from
2.G were lower by).73 kt
1990 1993 1996 1999 2002 2005 2008 2011 2014 to the previous year.
O 2G1 @ 2G2 B 263 @ 2G4
Tab. 4-41 lists the exact
Fig. 4-14 Trend of emissions from 2.G Other Product Manufacture and Use amount of CQ emissions
share of specific subcategories [kt €€2).] from the individual

subcategories in 2.G. Other Product Manufacture and Use for the 1990 6p20ibd.

Tab. 4-41 CQ eq. emissions in individual subcategories in 2.G Other Product Manufactureldse category in 1992016

Category 2.G emissions [kiCG eq.]
2.G.1 Electrical 2.G.2Skand PFCs  2.G.3N,Ofrom 2.G.4 Other
Equipment from Other Product Product Uses
Use
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2004 90.36 28.13 206.22 1.89
2005 84.46 16.38 206.22 9.87
2006 84.58 11.77 206.22 7.98
2007 83.96 9.37 206.22 NO
2008 80.91 6.86 223.50 NO
2009 82.99 5.39 223.50 NO
2010 76.84 4.35 223.50 NO
2011 82.03 4.36 223.50 NO
2012 86.31 4.33 223.50 NO
2013 76.50 4.29 223.50 NO
2014 74.28 4.26 223.50 NO
2015 71.08 4.46 223.50 NO
2016 70.41 4.40 223.50 NO

Tab. 4-42 gives an overview of the emission factors and heelology used for computationsf
emissions in category 2.G for yedr16

Tab. 4-42 Type of emissions factors used for computations of B&missions in categorg.GOther Product Manufacture and
Use

2.G.1 Electrical Equipment Sk Default(IPCC 2006) Tl
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 (> E¥) containingSk. 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 elédcal equipment in this country is attributed to HV Electrical Equipment and
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 éhCzech RepubliBF for use in electrical equipment is mainly
imported as part of the equipment, which is filled below operatioaalount. First servicing could be
then considered as "first fill*. Bulk imports are mostly being transferred for the purpbsgerational
stockin-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, 2006 IPCC Gi2 #éol\VB/ Switchgear,

Table 8.3, 2006 IPCC Gl., Ve f8r HV Switchgear). The CRF reporter dudsallow separation of the
subcategory 2.G.1 Electrical equipment into two groups. Emissiof 6bbm MV Electrical equipment

and HV Electrical Equipment are reported collectively.
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Operational leakage is not measured (legislation does not force opsradalo 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 accidents; #kage usually remains below 100 kg p.a. in total. Such a low amo8#& 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 operdional 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 GuegelPCC, 2006 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 y2880 to 208.

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 comparisadheoflata oliained
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

No recalculatiowasperformed in this submission.

4.8.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

In further submissions it is planned to contact other ftie# 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 includesmission estimate$rom doubleglazed soungbroof window (2.G.2c) and from
accelerators use2(G.2b). Sk was used for manufacturing sowmtoof windows in the Czech Republic
during 19962009. The use of SFor soundproof windovs manufacturing reached a maximum during
2002-2004, with the highest consumption in 2003. Higher consumption gti@ing these years led to

an increase in emissions from manufacturing. Theystifted to be replaced by nitrogen and argon. The
lifetime of windows filled with Sfis assumed to be 25 years, which means that emissions are now
occurring only from stocks.

The survey of other uses of (Sfas undertaken for this submission. Category 2.G.2.b Accelerators has
been newly added to the submissiom the Czech Republic, accelerators are used in radiotherapy
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centres and one accelerator containingg@Fa dza SR Ay | NBaASIFNOK Ayadaidadz
about the total number of accelerators used for radiotherapy treatment is obtained fhaninstitute of

Health Information and Statistics of the Czech Republic. According to the data, hospitals and
radiotherapy centres were equipped with 53 accelerators in 2016.

For this submission, the main shoe producers were contacted to obtain informaimut the amount of

Sk used in the production of shoe soles. According the datajsSkot 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) arealculated in line with IPCC 2006 Gl., specifically
Equation 8.20, 8.21 and 8.22.

Sk emissions from accelerators

Data about the total number of accelerators used in radiotherapy treatment have been obtained from
the Institute of Health Information and &tstics of the Czech Republic since 1990. Unfortunately, the
data do not differentiate accelerators usingeSFo avoid underestimation of emissions, we used a
conservative estimate and assume that every medical accelerator uge&r@lsions are calctéal
according to Tier 1 methodology, Eq. 8.18 with default charge factor 0.5 kg and emission factor 2 kg/kg
Sk charge.

Tandetron is a research particle accelerator. Detailed information abouw&obtained directly from
the research institute. Accordirto the research institute, leakages ofgS¥ere negligible during the 12
years of operation. During the year,s$&n leak into the atmosphere only during regular checks of the
installation and this leak is estimated at 6 4 BEper year.

Total Skemissions reported in 2.G.2.b Accelerators are calculatatieasum of emissions from medical
accelerators anthe Tandetron research accelerator

4.8.2.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (3eiglelines IPCC, 2006 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 bagear 1990 to 206

4.8.2.4 Source-specific QA/QC and verification

The input information and calculations are archived by the sectoral expert and the coordinator of NIS.
The quality control was held by fulfilling the QA/QC form presented in Annex 5
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4.8.2.5 Source-specific recalculations, including changes made in response to the review
process

A survey of other uses of
Sk was undertaken for
this submission. New
soure category 2.G.2.b
Accelerators was added
to the CRF with

description in NIR. During

the survey, it was

confirmed that SEis not
I I I I i I l I TITIT used in shoe production

D in the Czech Republic.
Impact of the
recalculation on
emissions from category
2.G.2 is shown orfFig.

= -
[Te]

CO, eq. [K(]
25

1990 1993 1996 1999 2002 2005 2008 2011 2014
B Submission 2017 B Submission 2018

Fia.4-15Impact of the recalculation in cateaorv 2.G.2

4-15and inTab. 4-43.

Tab. 4-43 Impact of the recalculation in category 2.G.2

Submissior2017 [kt] 290.32 290.15 291.44 292.62 293.70 294.69 304.27 302.05 300.78 293.73
Submission 2018 [kt] 290.46 290.29 291.62 292.78 293.88 294.90 304.52 302.32 301.19 294.14
Difference [94 0.05 0.05 0.06 0.05 0.06 0.07 0.08 0.09 0.14 0.14

Submission 2017 [kt] 305.63 289.98 319.58 347.38 325.99 316.27 309.77 298.76 310.42 310.94
Submission 2018 [kt] 306.04 290.39 320.06 347.88 326.61 316.93 310.54 299.55 311.27 311.88
Difference 94 0.13 0.14 0.15 0.14 0.19 0.21 0.25 0.27 0.27 0.30

Submission 2017 [kt] 303.73 308.89 313.13 303.28 301.04 297.81
Submission 2018 [kt] 304.69 309.89 314.14 304.29 302.04 299.04
Difference 94 0.32 0.32 0.32 0.33 0.33 0.41

4.8.2.6 Source-specific planned improvements, including those in response to the review
process

The survey of other uses of Sfll continue. For future submissions, it is planned to investigate the use
of Skin accelerators in more detail. Unfortunately, duethe current state of data confidentiality ithe
military sector, it is assumed that data abdbe consumption of SHn 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 caf@naesthesia).
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4.8.3.2 Methodological issues

The calculation of emissions from this category, are based on IPCC, 2006, Volume 3 Chapter 8 equation
8.24. These not very significant emissions corresponding to 0.Ngkivere derived from production in

the Czech Reyblic (0.6 kiN,O) and from import ofN,O (0.15 ktN,O), see (Markvart and Bernauer, 2010

2013 and Bernauer and Markvart 202916).

So far, in the Czech Republic, no relevant data have been available to distinguish bib@agsed in

anaesthesia and faaerosol cans. Therefore, the existing split (50% for anaesthesia) was based only on a
rough estimate.

4.8.3.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guidelines IPCC, 2006 Volume 1 Chapter
3 Uncertaintes). 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 enfasior is
equal 1 t/tN,O). Overall uncertainty data are given in Chapter 1.7.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 t66201

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, in cluding changes made in response to the review
process

In this year, no recalculations were performed in this sector.

4.8.3.6 Source-specific planned improvements, including those in response to the review
process

In further submissions it is planned to collexttivity data about the amount dfl,O imported into the
Czech Republic and investigate the division of activity data according their use.

4.8.4  Other (CRF 2.G.4)

4.8.4.1 Source category description

This category includes estimated emissions frome experimental use ofSk under laboratory
conditions. The experiment started in 2004 and lasted two years, which means that emissions occurred
only in 20042006.
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4.8.4.2 Methodological issues
The amount of Sfused in the experiments is investigated every year in data obtained from |8JP,
gas register and from the Customs Administration of the Czech Republic. In the data set, research

institutes are selected and, if the data contains information aboutiraported amount of Sf 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 Guidelines IPCC, 2006 Volume 1 Chapter
3 Uncertainties). Immvement 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 gquality control was held by fulfilling the QA/QC farrasented in Annex 5.

4.8.4.5 Source-specific recalculations, including changes made in response to the review
process

No recalculation performed in this submission.

4.8.4.6 Source-specific planned improvements, including those in response to the review
process

No improvements are currently planned in this category in next submission
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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 farmengere almost eliminated by the
collectivization process after World War Il. Unfortunately the period with cooperative ownership and
without any small family farms stretched for too long and only very few original farmers started
managing their the farms agn in the 90s. At this point, 90 % of agricultural land is rented and farms
smaller than 50 ha occupy 8 % of agricultural land only.

Czech Republic is located in the cool climate zone (annual average temperafi@. Tt8 considered to
be among thaleveloped Western European countries.

Agricultural greenhouse ga&missions under Czech national conditions 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 savamsafield burning of agricultural residues

I YR & 2dbKd dt#ur in the Czech Republic.

Methane emissionare derived from animal breeding. These emissions originated primarily from enteric
fermentation (digestive processes), which is manifested most for ungulate anjmasdly cattlein the
Czech RepublicOtherpart of methaneemissionds derived frommanure management, where methane

is formed under anaerobic conditions with simultaneous formation of ammonia which, however, is not
monitored in the framework of greenhouse gas inventoties

Nitrous oxide emissions are formed mainly by nitrificatéord denitrification processes iithe soils. The
anthropogenic contribution that is determined in the national inventory of greenhouse gases is caused
by nitrogenous substances derived from inorganic nitrogentaining fertilizers, manure from animal
breeding sevage sludge application into the soifgtrogen contained in parts of agricultural crofteat

are returned to the soil and N mineralized into the soiis addition, emissions are also included from
storage facilities ad manure fertilizer management andhdirect emissions derived from atmospheric
deposition and from nitrogenous substandeachedinto 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 national éstation of ammonia from animal husbandry the Tier 2 approach is used according the 3B manure
management EMEP/EPA emission inventory guidebook 2013 update July 2014. Ammonia emissions from synthetic fertilizer
application are estimated according to the metiology and emission factors used for the GAINS model. Emission factors for
urea and other N fertilizers are based on average values provided by agricultural research.
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Carbon oxide emissions are derived from utilizing of-ongyanic fertilization orthe agricultural soils
based orthe industiial produced urea anthe limestoneand dolomiteapplicationto the soils.

5.1.1 Key categories

There aresixcategories of sourcemvaluated by analysis deribed in IPCGuidelinegIPCC 2006as key
categoriesin Agricultural sectorAn overview of sourcedncluding their contribution to aggregate
emissionsis given inrab. 5-1.

Tab. 5-1 Overview of significantategories in this sector (submission 2016), assessed without considering CBL

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 2.37 2.27
3.D.1 Agricultural Soils, Dired¥,0 N,O LA LA, TA yes yes yes yes 221 212
emissions
3.B Manure Management N,O LA TA LA yes yes yes yes 0.67 0.64
3.D.2 Agricultural Soils, Indireét,0 N,O LA LA, TA yes yes yes 0.67 0.65
emissions
3.B ManureManagement CH, LA yes yes 0.59 0.57
3.G Liming CQ TA yes 0.13 0.13

KC: key category
Y including LULUCF
2 excluding LULUCF

5.1.2 Quantitative overview

Agriculture is the third largest sector in the Czech Republic prodécBffototal GHG emissions incl.
LULUCR5(54 % excl. LULUCF) in BO&ith 8519.68kt CQ eq.; 42 % of emissions came froManaged
Agricultural Soils,8% from Enteric Fermentation ari® % from Manure Management. Carbon dioxide
emissions from liming and uregplication on managed soils contribute% of the total agricultural
emissionsn 2016 The share of emissions categories on the total emissions is almost the same in 2015
and 2016. Duringhe period1990- 2016, the total emissions from Agriculture decreadby about 47%.

The quantitative overview and emission trends in the reported period are provid&dbn5-2 and Fig.

5-1.

Tab. 5-2 Emissions of Agriculture in period 19916 (sorted by categories)

Enteric Manure Managed soils Liming Urea
Fermentation Management (3.D) 3.6) Application
(3.A) (3.B) (3.H)
Unit [kt CQ eq.]

1990 15898 5 755 3315 5532 1188 109
1991 13703 5430 3170 4 665 316 132
1992 11 &9 4 862 2957 3823 109 109
1993 10 466 4211 2694 3 %4 104 93
1994 9 31 3688 2362 328 104 91
1995 958 3588 2 305 3474 111 109
1996 9 297 3551 2264 3268 113 100
1997 8 839 3319 2170 3239 93 67
1998 8 24 3106 2 085 3099 91 143
1999 8 5% 3175 2117 3128 88 88
2000 8371 3048 2 042 3121 113 48
2001 8 438 3071 2003 323% 105 77
2002 823 3 005 2011 3113 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 7 866 2972 1997 275 79 61
2004 8 M0 2 906 1903 3134 77 70
2005 7803 2848 1836 2 B0 65 74
2006 7 670 2807 1810 2 893 78 83
2007 7843 2837 1813 2 92 80 122
2008 7 P2 2 868 1762 316 96 100
2009 7 384 2 800 1635 299 65 85
2010 7 42 2720 1581 2937 62 111
2011 7 386 2726 1531 3137 81 111
2012 7 381 2 759 1499 3072 117 136
2013 776 2 759 1523 3221 137 126
2014 7 9% 2817 1532 3401 152 57
2015 8 13 2 896 1554 3 35/ 164 187
2016 8 220 2 957 1580 3603 168 211

2 18000 i mi My Al s i M Rl s i Ht il ey My My el i M M Rl iy B A il e M Bt |

2 T T T T T S T O T R O T T S T N B R R

3 15000 [ -d-ntmbotodmmtm b oo d oo

= 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

[@)] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

< 12000 (Rl at--F-tod-dh-botod-dbobodedo b d oo d e -4

E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

£ 9000 [t i b gt b h

c 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

g eooo ik ERHLEEHLHEERHEERLRET R RT

£ R R R R R R R R R R

2 sooo R EEHLHERREEET N EET R ER TR TR

fE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

[ 0

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
m Enteric Fermentation m Manure Management m Managed soils

Fig.5-1 The emission trend of agricultural sector in period 199016 (in GgCQ eq.)

The sum of emissions from agriculture in the Czech Republic culminated in 1990 (100 %), the lowest
emissions were estimated in 2010 (47 % of theata@mission in 1990). The reason of the relatively
significant decrease after 1990as the decreasing of population of livestock. The total emissions are
relatively stable from 1997 till 2016 when they are fluctuatj@0% with thelowest values beingn

2010. While the Enteric fermentation and Manure management sources are relatively stable for more
than 10 years, Management of agricultural soils and Application of limestone and dolomite have been
increasing from 2006. In 2015 and 2016 the consumptiodrefr was the highest in the history of NIR.
¢tKS GNBYR 2F &aKINBa 6AGKAY aSOi2NB.O&a OFGS3I2NARSA

Tab. 5-3 Emissions categories expressed in relative shares with respecB&01(year 1990 is stated as 100 %).

Enteric Manure Managed soils Liming Urea
Fermentation Management (3.D) 3.6) Application
(3.A) (3.B) (3.H)
Relative share [ %)]

1990 100 100 100 100 100 100
1995 60 62 69 63 9 101
2000 53 53 61 56 10 44
2005 49 49 55 54 5 68
2010 47 47 47 53 5 103
2015 51 50 47 61 14 172
2016 54 51 47 65 14 194
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An overview of the last recalculations is given in Chapter 10nmEtieodology used i accordance with
the IPCC 2006 Guideliné®CC 2006)According torecommendatios and requests of TERT and ERT
reviews several improvements were implemented in theurrent NIR (8bmission 2018). The
recalculations were performed for the entire period 192016. These improvements and
methodological changes have resulteda decrease of total emissioms agriculturalsector for 4 % if it
compared to the previous NIR submission (Submission 2@ldgtailed description of GHG emission
estimation in the Czech Republic is presented in the following chapters.

5.1.3 General overvi ew 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 Q2C plan of the National Inventory System, chapter
1.2. The plandescribes the key procedures of inventory 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 controhefAgriculture inventory. The Institute

of Forest Ecosystem Research (IFER) is the s&lioing institution for this category.

The agricultural greenhouse gas inventory is compiled by an experienced expert from IFER, including
performance of seftontrol. Czech University of Life Sciences, Institute of Animal Science P@agpe,
Research InstituteéResearch Institute for Cattle BreedjiResearch Institute of Agricultural Engineering
Institute of Agricultural Economics and Information are additionatitiations contributing information

used in the sector of Agriculture. SlovilkR experts responsible fagriculturalsector (Slovak Hydro
meteorological InstituteSHMI)closely cooperatén the inventorymethods and potentialmprovements.

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 inveptof the Agriculture and LULUCF sectors. To
comply with QA/QC, is necessary to ch@ek. comparison of country specific and default value)

1 The inclusion of all activity data for animal categories, annual crop production, amount of
synthetic fertilizers sewage sludge, liming and urea applied to managed soils (Czech official
statistics, urea production data)

1 The consistency of timseries activity data and emission factors
9 The update of national zetechnical data
1 All the emission factors and used pareters/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 necessary dataptained from the Czech Statistical Office (CzSO), are inserted into the
excel spreadsheetand verified by other IFER experts. Some more specific parametdish arenot
available from CzSO, are required to estimate the couspgcific emission facterfor cattle (Tier 2). The
zootechnical national data (esp. cattle breediriglsupplied by experts fronthe agricultural institute

(see above). The appropriate values in the calculation spreadsheets are updated at IFER, replacing the
older values. The vidied data is transferred to the CRF Reporter, where the dasaonce again
technically verified. The completeness check of CRF tables was performed for finsétiegeapproval.

A responsible person (IFER expert) fills in QA/QC forms, including itifmrnfeom checking and
verifying activity data, CRF data and NIR contseparately 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 archivedybthe author and by the NIS coordinator. Hence, all the background data
and calculations are verifiable.
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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 emissons fromenteric fermentation and manure management

of livestock require definitions of livestock sehtegoriesand theirannual populations (see Tab-4%

and, for higher Tier 2 methodssed forcattle, also feed intake and otheootechnical charactastics A
coordinated livestock characterization was used to ensure consistency across the following source
categories fo 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 199016 (heads)

Cattle 3 506 222 2029 827 1573530 1397 308 1 349 286 1407 132 1415 660

Swine 4789 898 3 866 568 3 687967 2 876 834 1909 232 1559 648 1609 945
Sheep 429 714 165 345 84 108 140 197 196 913 231 694 218 493
Poultry 31981 100 26 688 376 30 784 432 25372 333 24 838 435 22508192 21313 960
Horses 27 480 18 280 24 440 21180 30 500 33716 32 133
Goats 41 208 45 151 32 521 13115 22 422 26 765 26 548

Trends of the livestock populations in the key categories (cattle, swine, and poultry) are determining for
emissions trends in Agricultural sector. Cattle population in 2016 set up only a 40 % share of the
population in 1990 and swine population in 2016 set up even-leay 34 % of the starting population.

5.2.1 Enteric Fermentation (CRF 3.A)

5.2.1.1 Source category description

This chapter describes estimation @H emissions fromenteric fermentation. In 2016, 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, ,naslessand buffaloesare

kept in several private farmand ZOOs ah populations of these nooriginal livestock are very low
(hundreds of heads). Their breeding is not very extensive therefore methane emissions are not
estimated for them.Enteric fermentation emissions from poultry have not been estimated, 26@6
IPC. (IPCC 2008&Joes notprovide a default emission factor for this animal category.

5.2.1.2 Methodological issues

Emissions fromenteric fermentation of domestic livestockvere calculatedby using Tier 1(other
livestock)and Tier 2 (cattle category) methodolegipresented in the 2006 IPCC (@CC 2006hat are

linked to the previous methodologies IPCC (1997 and 2000). Methane emissions for cattle, which are a
dominant source in this categonyere calculated using Tier 2 method, whilee Tier 1 method wassed

for other livestock The contribution of emissions from livestock other than cattle to the total emissions
from enteric fermentationwasnot significant 4.1 % of the totaCH emissions from enteric fermentation
category.
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Enteric Fermentation of cattle

As the most important output of the national study (Kolar, Havlikova and Fott, 2004), a system of
calculation spreadsheets have begrawn upand used for all the relevant calculations@#} emissions
by Tier 2

The emission factor for methane frofarmentation (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 "O@——aw
L@u

g K S NB grasKeSergy intakke  oMIMead/day) is taken as thmainfeed ration for the given type of
cattle (there arelO subcategories of cattle) and Yngethaneconversion factor, which is considered to
be 0.065 for cattle (Table 10.12, Volume 4, IBLQR006). Coefficient 55.6%s the energy content of
methane andhas dimensions of MJ/KgH,. This equaion should be solved for each cattle subcategory,
denoted by index i.

EF is counted foeach cattle category anceported for dairy and nowairy cattle. Value reported for
nondaiNE 020G KSNDL OFGditS Aa ¢SAIKESR | @énpdcale§ory2 ¥ NB
separately. Total emissions ar@ sum of two products (BEncaue'population of dairy cattle +
ERorpaincatie* population ofnon-dairy cattle).

There are 10 cattle subcategories in use which data are available in StagishicalYearbooks (CzSO,
1990;2016):

1 Calves younger tha®imonths of age (male and female)

9 Young bulls and heifer8-12 months of age)

9 Bulls and bullocks (@2 years, over 2 years)

1 Heifers (I 2 years, over 2 years)

1 Mature cows (dairy and suckleowg

In the calculation, it is also very important to distinguish between dairy and suckles, where the
fraction of sucklecows (ation suckle/all cows) gradually increased in the 192016 time period.The
share of suckler cows in the population of mature camgeased from 2 % to 36 % during the reporting
period as a result of changes in agriculture policy after 1990.

According to the IPCC methodology (Tie2@)6 IPCCI® > (G KS aRIFAft & F22R Ayidl | &
of cattle is not measured directly, bis calculated from national zechnical 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 vyear), feeding digestibility

(% ofenergy in feed non extracted) and the feeding situation (stall, pasture).

The national zodechnical inputs (noted above) were updated by expert from the Czech University of
Agriculture in Prague in 2006 and 2011 and were discussed with experttfi@nimstitute of Animal
{OASYyOS AY HamMT® LyLdzi RFOGF Ay dza$S ol 2ya | yR adzR
and 2011, Stanek, P., 20t 7pers.com.)is given below, Tab.-5 and Tab . The numbers of grazing

days for individual cattle categes are presented in Tab:-5
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Tab.5-5 Weights of individualcattle categories, 19962016, in kg

Categories of cattle 1990¢ 94 1995¢ 98 1999¢ 04 2005¢ 09 2010- 15 2016
Mature cows (dairy and suckler) 520 540 580 585 590 620
Heifers > 2 years 485 490 505 510 515 541
Bulls and bullocks > 2 years 750 780 820 840 850 850
Heifers 12 years 380 385 395 395 390 410
Bulls 12 years 490 510 530 540 560 560
Heifers8-12 months 275 280 285 285 290 299
Bulls8-12 months 325 330 335 340 350 368
Calvesfemaleto 8 months 128 132 133 135 135 139
Calvegnaleto 8 months 128 132 133 135 135 149

Tab.5-6 Feeding situation, 199¢R016 in % of pastureptherwise stall is considered

Dairy cows 10 20 20 22 15 15
Suckler cows 10 20 20 50 95 95
Heifers > 2 years 30 30 30 35 50 50
Bulls > 2 years. 30 40 40 40 25 25
Heifers 12 years 30 40 40 40 50 50
Bulls 12 years 30 40 40 40 25 25
Heifers 8-12 months 30 40 40 40 50 50
Bulls8-12 months 30 40 40 40 50 50
Calvesfemaleto 8 months 0 0 0 0 0 0
Calvegnaleto 8 months 0 0 0 0 0 0

Tab.5-7 Grazing days for individual cattle categoriés the entire period

Categories of cattle 1990¢ 94 1995¢ 98 1999¢ 04 2005¢ 09 2010¢ 15 2016 \
Dairy cows 18 36 36 40 27 27
Suckler cows 18 36 36 90 171 171
Heifers > Years 54 54 54 63 90 90
Bulls > 2 years. 54 72 72 72 45 45
Heifers 12 years 54 72 72 72 90 90
Bulls 12 years 54 72 72 72 45 45
Heifers 612 months 54 72 72 72 90 90
Bulls 612 months 54 72 72 72 90 90
Calvedemaleto 8 months 0 0 0 0 0 0
Calvegmaleto 8 months 0 0 0 0 0 0

Percentages of pasture are related only to the summer part of the year (180 days), while only the stall
type is usedor the rest of year. The daily milk production statistics (TaB),5n which only milk from

dairy cows is considered, increased®02|/day/head in 206, with an average fat content of &L %. A
relevant daily milk production of nedairy cows is 3.5 I/day/head. The activity data of milk production
comes from the oftial statistics (CzSO) and these are verifidérY earbook of cattle in Czech Republic
(annual report).

As the official statistics, specifically from CzSO, provide population values for cows and other cattle, the
resulting EFs inthe CRF Tablesaefle/ SR F2NJ G KS OF (S 32 NWSaNE2 O disiH ASNS

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 tittne pasture of

suckler cows (95 %), as well as in the case of pregnancy (90 % of suckler cows is pregnant, 0 % for the
other cattle species).
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The countryspecific parameter digestibilityDE 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

cattle was estimated. The estimated average digestjbilirresponds to approximately:70 oY 2 dz] 2t 2 @
FYR 12Y2t1F wWwnny YR HamMnI ¢2YHy120t FyR |1 2Y2f 11
t SGNR]120A6 YR {2YYSNI HnnuI {2YYENR2SHFs I BEYH Y oS
t 21 R[exp&t from the Research Institute for Cattle Breeding, Ltd., pers. com.) determined the
conservative average digestibility values for 3 basic cattlecaitgories. These digestibility values were
employed for the emission estimation:

1 Dairy cattle DE=67%
M Suckler cows DE =626
i Other cattle DE =6%6

The coefficients (§ for calculating Net energy for maintenanceg(Nof cattle are the default values
from Table 10.42006IPCG3).

Details of the calculation are given in the abawentionedstudy (Kolar, Havlikova and Fott, 2004) and
the results are illustrated in Tab-% It is obvious that EFs have increased slightly since 1990 because of
the increasing weight and milk production for cows and because of the increasing weight and weight
gain for other cattle. On the other handZH emission from enteric fermentation of cattle dropped
during the 199€2016 period to about one half of the former values due to the rapid decreaddbe
numbers of animals kept.

Tab. 5-8 Milk production of dairy cows and fat content (19¢2016)

Dairy cows population Daily production Fat content
[thousandshead3 [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

Tab. 5-9 Activity data and nethane emissios from enteric fermentation, cattle (Tier 2, 19%2016)

Year Dairy cattle  Other cattle EF EF Emissions, Emissions Total emissions
population population  Dairy cattle  Other cattle Dairy cattle Other cattle in category
[thous.] [thous.] [kg CH/hd] [kg CH/hd] [kt CH] [kt CH] [kt CH]
1990 1206 2300 96.68 44.47 116.61 102.27 218.88
1991 1165 2195 93.06 44.57 108.45 97.81 206.26
1992 1006 1943 94.85 45.69 95.44 88.78 184.23
1993 902 1609 95.17 45.40 85.88 73.06 158.95
1994 796 1366 97.17 45.38 77.32 61.97 139.29
1995 732 1298 101.21 47.59 74.11 61.75 135.86
1996 713 1275 102.83 47.92 73.37 61.11 134.48
1997 656 1210 100.99 48.65 66.28 58.84 125.13
1998 598 1103 105.53 48.80 63.09 53.82 116.91
1999 583 1074 110.16 51.65 64.23 55.49 119.72
2000 548 1026 112.61 52.11 61.69 53.45 115.14
2001 529 1053 114.51 52.92 60.62 55.72 116.34
2002 496 1024 118.21 53.88 58.67 55.17 113.84
2003 490 984 120.81 54.23 59.23 53.34 112.57
2004 476 952 123.20 54.15 58.63 51.58 110.21
2005 438 960 125.72 55.25 55.04 53.01 108.06
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Dairy cattle  Other cattle EF EF Emissions, Emissions Total emissions
population  population  Dairy cattle  Other cattle Dairy cattle Other cattle in category
[thous.] [thous.] [kg CH/hd] [kg CH/hd] [kt CH] [kt CH] [kt CH]

2006 424 950 126.91 55.30 53.81 52.52 106.33
2007 410 981 128.55 55.66 52.75 54.60 107.35
2008 406 996 130.48 56.36 52.91 56.13 109.05
2009 400 964 131.53 56.48 52.55 54.43 106.98
2010 384 966 132.02 54.96 50.63 53.08 103.71
2011 374 970 134.49 55.46 50.28 53.79 104.07
2012 373 981 137.08 55.42 51.15 54.34 105.49
2013 367 985 137.67 55.70 50.57 54.89 105.46
2014 373 1001 140.54 55.33 52.37 55.38 107.75
2015 376 1031 142.90 55.44 53.75 57.15 110.90
2016 373 1043 146.38 56.46 54.53 58.90 113.42

Enteric Fermentation of other livestock (sheep, goats, swine, horses)

Compared to cattle, the contribution of other farm animals to the wh@lg emissions from enteric
fermentation is much smallefd.1 % in 2016)Therefore,CH, 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 Czech Republic that are similar to the neighbouring countries of Germany and
Austria, eéfault EFs for Tier 1 approaches recommendedCfeveloped countriesvere employed. The

obsolete national approach used in the past, which was found not to be comparable with other
9dzNRB LISIY O2dzyiNAS&a 0652t S203 wmpogmbandghBd. TS ésiinateéd] S d
values are presented for the whole period since 1990.

The Czech Statistical Office (CzSO) publishes data on the number of goats, sheep, swine, horses and
poultry annually in the Statistical Yearbooks (12906). Considering theather small numbers in these

animal categories, defaulemission factors (Table 10.1fdom 2006 IPCC &) have been used for
estimating methane emissions: 8 kg of methane annually per head for sheep, 5 kg of methane for goats,
1.5 kg of methane for swinand 18 kg of methane for horse2?CG3. (IPCC 2006jJoes not define or

require estimates of quantities of methane from enteric fermentatarpoultry population.

Overview of methane emission estimated for other livestock in period -P8EA® is presenteéh Tab.5
10.

Tab.5-10 Methane emissions from enteric fermentatiorgther livestock(Tier1, 1990;2016)

Year Sheep Swine Goats Horses ' Total
CH, Emissiondrom Enteric fermentation [kt]

1990 3.44 7.18 0.21 0.49 11.31
1995 1.32 5.80 0.23 0.32 7.67
2000 0.67 5.53 0.16 0.43 6.80
2005 1.12 4.32 0.07 0.38 5.88
2010 1.58 2.86 0.11 0.54 5.09
2015 1.85 2.34 0.13 0.61 4.93
2016 1.75 2.42 0.13 0.58 4.88

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 equals to%0 The combined uncertainty, calculated
according to IPCC Tier 1 methodology, equals 29.6
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There were several methodological updates during the reporting period described in the relevant NIR
text. Time series consistency is preserved at all times. Recalculations due to the methodological updates
were done for the whole reported period.

The curent revision of cattle weight data (Submission 2018), described in chapter 5.2.1.2 and 5.2.1.4.,
resulted to increase of the country specific emission factors for enteric fermentation and increase of
total emission by about 2 % in category enteric ferméinta Changes in emission factors are shown in
Tab. 511. There are results of theoretical analysis what would happewiéu emissions factorsvhen
weight data are changed in previous submission (2017).

Tab.5-11 Demonstration of changes in input data caused by increase of cattle weight

Dairy cattle Other cattle Dairy cattle Other cattle
EF for Enteric Fermentation 142.9 55.34 145.26 56.91
EF for manure Management 21.76 9.03 22.12 9.27
VS 6.18 2.80 6.29 2.88
Nitrogen excretion 132.55 66.21 135.44 68.48

Historical overview

In the beginning OF f OdzZf F iA2ya 6SNB o0FaSR 2y KéaldPENOF f &
principle, emissions from animal excrements could be calculated according tb; Tiewever, because

of tradition and for consistency of the time series, the final values were also calculated according to
Tier2 using the emission factors from abenweent2 Yy SR a4 G dzZRASa 0652f S20X mMdpdpnT
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 substantially underestimated. Details of the historical
approach are given in former NIRs (submitted before 2006).

Then he Czech team accepted critical remarks put forth by the International Expert Review Teams (ERT)
and prepared a new concept for calculation @, emissions. This concept, in accordance with the plan
for implementing Good Practicejasbased on the following decisions:

2) Emissions of methane from enteric fermentation of livestockd sourcg comepredominantly
from cattle. Therefore Tie2, as described in Good Practicgopd Practice Guidanc000) is
applied only to cattle.

3) CH emissions from enteric fermentations of other farm animals are estimated byl1Tier
approach. Because of some featumdkeeping livestock in the Czech Republic that are similar to
the neighbairing countries of Germany and Austria, default EFs for ITi@pproaches
recommended fodeveloped countriesvere employed.

Increased attention was firstly paid to enteric fermentat. It was stated that cooperation with
specialized agricultural experts is crucial to obtain new consistent and comparable data of suitable
quality. The relevant nationally specific dafiar milk production, weight, weight gain for growing
animals, typeof stabling, etcwascollected by our external experts (Hons and Mudrik, 2003). Moreover,
statistical data for sufficiently detailed classification of cattle, whicavailable in the Czech Republic,
wasalso collected at the same time. Calculation ofegit fermentation of cattle using Ti& approach

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
cooperationwith experts from IFERhe nationally 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 expésidrik and Havranek, 2006) for the next period.

Part 1:Annual inventory submission 239



()
.vgﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902016

The national zodgechnical inputs (mainly weight, weight gain, daily milk production including the
percentage of fat and the feeding situation) were updasederal timesn conjunction with expegfrom

the Institute of AnimalSciencesThese changes in the activity data and input paramebesgously did

not result in changes in emissions for the entire reporting period.

5.2.1.4 Source-specific QA/QC and verification

GenerallyQA/QC includes checking of activityta, emission factors and methods employed. All the
differences are discussed and, if necessary, also corrected. The procedure of inventory compiling is
initiated by IFER, where all the necessary data, obtained from the Czech Statistical Office (CzSO), are
inserted into the excel spreadsheeaisad verified by other IFER experts. Some more specific parameters,
which arenot available from CzSO, are required to estimate the cousplcific emission factors for

cattle (Tier 2). The zechnical national datgesp. 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 digdransferred to the CRF Reporter, where the datagadn
technically verified. The completeness check of CRF tables was performed for fingétieseapproval.

According the actual improvement plan the zmezhnical livestock data was discussed and verified under
coordination of Ministry of Agriculture (m&éag on September 18, 2017, electronic communication with

experts from Institute of Animal Sciences). As a result of the common activity values of body weight,
mature weight and typical animal mass of dairy and -dairy cattle categories were rectified to
correspond better with data used in the national legislation No 377/2013. These changes were endorsed

08 GKS SELISNI y2YAYIGSR 6@ aAyAadNB 2F ! ANAOdz i d:
Analysis of relevant data is shown in Tali2s

Tab. 5-12 Analysis of the rectification of activity data (animaleight) per ndividual cattle categories

Categories of cattle Ad weight Ad weight Increase[%g Expert National
2015[kg] 2016[kd] recommendation legislation
Mature cows (dairy and suckler) 590 620 5 580-680 650
Heifers > 2 years 515 541 5 550+ 650
Bulls and bullocks > 2 years 850 850 0 850+ 600
Heifers 12 years 390 410 5 470+ 800
Bulls 12 years 560 560 0 670+ 470
Heifers8-12 months 290 299 3 300+ 560
Bulls8-12 months 350 368 5 400+ NA
Calvedemaleto 8 months 135 139 10 180+ NA
Calvegmaleto 8 months 135 149 3 145+ NA

Estimated enteric fermentation emission factor for dairy and other cattle were compared with default
enteric fermentation factors available for Western Europe region in 2006 IRG@akE 10.11). While

the EF for other cattle is fully comparable with country specific one (default value= 57, country specific
value= 56.46), the EF for dairy cattle is ethlifferent: default value = 117, country specific value is
146.38.

5.2.1.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

No recalculations were done in this submission.
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5.2.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncertaintiesd update of specific zechnical data (feeding situationg currently in
progress.

The technical update of specific calculation spreadster Cattle Enteric Fermentation is planned for
2019 submission.

5.2.2 Manure Management (CRF 3.B)

This chapter describes the estimatiohCH, (47 %) and direct37 %) and indirect @ %)N,O emissions
from animal manure management. Total emissions froanure management CH and N,O) equalled1
580GgCQ eq. in 208. For detailed information see Tab25

Good agricultural practicesere developed based agricultural policiesnd structures that support the
trends in theanimal waste management systemaoalation after Velvet Revolution (1989) and mainly
after the Czech Republic entrance to European Union (200¥)se pocedures include inexpensive and
austerity measures, such as tircorporation of relevant proteins in livestock feed, regular cleaning of
the stables or proper timing of manure applications to agricultural land in the period when plants absorb
the maximum amount of nutrientsThesemeasures may also involve complicated procedures, such as
using lowemission technigues for application anestgeand suitable livestockousing

5.2.2.1 Source category description

Duringthe 1990-2016 period,the emissions frommanure management decreased B3 %. Decreasing
emissions from cattle and swingredominated in this trend. The reduction in the cattle population is
partly counterbalanced by an increase in cow efficiency (increasing gross energy intake and milk
production).

This emission source covers manure management of domestic livestock. Both nitrousNy<far{d
methane CH,) emissions from manure management of livestock (cattle, swine, sheep, horses, goats and
poultry) are reported.The animal waste management systems (AWMS) are distinguishéd,@oand

CH emission estimationso the same manure managemmt systems (MMS)iquid system, daily spread,

solid storagepasture, paddock and range system (P&iel) other manure management systems.

Nitrous oxide igproduced by the combined nitrificatioand denitrification processes occurring in the
manure. Mettane is produced in manure duritige decomposition of organic material by anaerobic and
facultative bacteria under anaerobic conditions. The amount of emissions is dependent on the amount of
organic material in the manure and climatic conditiof®verview of total emissions from manure
management is presented in Tab18.

Tab.5-13 Overviewof emissions frommanure management(1990-2016)

Totalemissions in category CH, emissions N,O emissions

[kt CGQeq.] [kt CQeq.] [kt CQeq.]
1990 3315.39 1695.43 1619.96
1995 2 304.97 1180.18 1124.79
2000 2 041.56 1 030.80 1010.76
2005 1 83606 942.65 893.42
2010 1581.17 756.43 824.74
2015 1554.11 727.47 826.64
2016 1580.18 741.23 838.95
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