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ES 1 Background i nformation on greenhouse gas (GHG)
inventories and climate change

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), the Czech
Republic isrequired to prepare and regularly update national greenhouse gas (GHG) inventories. In
addition, as a result of membership in the European Union, the Czech Republic must also fulfil its
reporting requirements concerning GHG emissions and removals folldwanmgthe Regulation (EWNo
525/2013 of the European Parliament and of the Council of 21 may 2013. This edition of National
Inventory Report (NIR) deals with national greenhouse gas inviestfor the period 1990 t@015with

specific accent on the lase year 2015 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 Guidelined®CC Good Practicali@ance for Land Use, Lattbse Change and
Forestry (IPCC 2003Application of this general methodology on country specific circumstances is
described in categorgpecific chapters. When a method used to estimate emissions is improved or when
some gaps ardédentified, a need to recalculate the whole time series may arise in order to maintain
consistency. This means that data presented this year can be changed in the next submission.

The National Inventory Report is elaborated in accordance with the UNF&o@ing guidelines
(UNFCCC, 2013However, Annex | Parties that are also Parties to the Kyoto Protocol are also required to
report supplementary information required under Article 7.1 of the Kyoto Protocol that is specified by
Decision 15/CPM.The inbrmation related to KP LULUGprovided inPart 2 of this report

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

The structure of thiseport ¥ 2 f t 26a ySg YSGK2RAOIf KI y RRedshiof LJdzo t A
GKS !'bC/// NBLRNIAY3 IdARSEAYSE 2y Fyyddt AyodSyis
(UNFCCC, 28).
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ES 2
trends
ES 2.1 GHG inventory

Summary of national emission and removal related

In 2015, the most important GHG in the Czech Republic G@scontributing 81.63%to total national
GHG emissions and removals expressed@eq., followed byCH 10.77% and N,O 4.81% PFCs, HEC
Sk and Ni contributed for2.7%%sto the overall GHG emissions in the country.

Tab. ES JDrovides 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. E9 GHG emission/removal overall trends

Base year

2015

Base year

trend

[kt CQeq.] %

CQ emissions without net COrom LULUCF 161649.59| 103769.75 82.55 81.63 -35.81
CQ emissions with net Crom LULUCF 155024.01 97034.34 81.88 80.54 -37.41
CH emissions without CHrom LULUCF 23450.87 13694.48 11.98 10.77 -41.60
CH emissions with CHrom LULUCF 23568.21 13776.39 12.45 11.43 -41.55
N,O emissions without O from LULUCF 10642.52 6112.73 5.43 4.81 -42.56
N,O emissions with jO from LULUCF 10663.05 6125.54 5.63 5.08 -42.55
Fgases 84.10 3549.88 0.04 2.79

Total (without LULUCF) 195827.08| 127126.83 -35.08
Total (with LULUCF) 189339.37| 120486.14 -36.36
Total (without LULUCF, with indirect) 197948.82| 127925.53 -35.37
Total (with LULUCF, with indirect) 191461.11| 121284.84 -36.65

Over the period 199602015 CQ emissions and removals decreased3iy41% CH, emissions decreased
by 41.55% during the same period mainly due to lower emissions fromn&rgy 3 Agriculture and
5Waste N,O emissions decreased by285% over the same period due to emission reduction in
3 Agriculture and despite increase from the .A.3 Transport category. Emissns of HFCs and PFCs
increased by orders of magnitude, whereaig emissionskept steady trend over the whole period

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

ES3
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ES 3.1 GHG inventory

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

Base year 2015 2015 Trend
1. Energy 158569.9 97973.6 81.32 100 -38.21
A. Fuel combustion (sectoral approach) 146708.4 93585.84 77.67 95.52 -36.21
1. Energy industries 56915.91 53628.86 44.51 54.74 -5.78
2. Manufacturing industries and construction 51234.04 9921.8 8.23 10.13 -80.63
3. Transport 7284.03 17747.55 14.73 18.11 143.65
4. Other sectors 31274.42 11906.82 9.88 12.15 -61.93
5. Other NO 380.81 0.32 0.39 100
B. Fugitive emissions from fuels 11861.51 4387.76 3.64 4.48 -63.01
1. Solid fuels 10779.39 3774.33 3.13 3.85 -64.99
2. Oil and natural gas and other emissions from ene 1082.12 613.43 0.51 0.63 -43.31
production
C. CQtransport and storage NO NO NO NO 0
2. Industrial Processes 17080.368 15413.84 12.79 100 -9.76
A. Mineral industry 4058.64 2533.91 2.10 16.44 -37.57
B. Chemical industry 2944.23 2071.06 1.72 13.44 -29.66
C. Metal industry 9661.62 6895.94 5.72 44.74 -28.63
D. Nonrenergy products from fuels and solvent use 125.56 139.55 0.12 0.91 11.14
E. Electronic industry NO,NE 18.97 0.02 0.12 100
F. Product uses as ODS substitutes NO 3456.60 2.87 22.43 100
G. Other product manufacture and use 290.32 297.81 0.25 1.93 2.58
H. Other NO NO NO NO 0
3. Agriculture 17049.98 8482.99 7.04 100 -50.25
A. Enteridermentation 5754.89 2895.96 2.40 34.14 -49.68
B. Manure management 4211.4 1779.28 1.48 20.97 -57.75
C. Rice cultivation NO NO NO NO 0
D. Agricultural soils 5797.33 3457.76 2.87 40.76 -40.36
E. Prescribed burning of savannas NO NO NO NO 0
F. Field burning of agricultural residues NO NO NO NO 0
G. Liming 1177.82 162.89 0.14 1.92 -86.17
H. Urea application 108.53 187.1 0.16 2.21 72.39
I. Other carborcontaining fertilizers NO NO NO NO 0
J. Other NO NO NO NO 0
4. Land use, landise changend forestry -6487.71 -6640.69 -5.51 100 2.36
A. Forest land -4858.64 -6052.84 -5.02 91.15 24.58
B. Cropland 120.62 4.67 0.00 -0.07 -96.13
C. Grassland -145.34 -550.34 -0.46 8.29 278.67
D. Wetlands 21.51 25.18 0.02 -0.38 17.09
E. Settlements 85.09 88.12 0.07 -1.33 3.56
F. Other land 0 7.55 NO NO
G. Harvested wood products -1712.95 -164.15 -0.14 2.47 -90.42
H. Other NO NO NO NO 0
5. Waste 3126.83 5256.41 4.36 100 68.11
A. Solid waste disposal 1979.27 3385.21 2.81 64.4 71.03
B. Biological treatment of solid waste NE,IE 678.57 0.56 12.91 100
C. Incineration and open burning of waste 23.57 134.83 0.11 2.57 472.08
D. Waste water treatment and discharge 1123.99 1057.79 0.88 20.12 -5.89
E. Other NO NO NO
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In 2015, 97 973.60kt CQ eq., that are81.32% of national total emissions (includidd.and Use, Land
Use Change and Forestry) arose fromankrgy 95.33% of these emissions arise from fuel combustion
activities. The most important sutategoryof 1 Energywith 54.74% of total sectoral emissions 2015 is

1. AlEnergy IndustrieslA.2 Manufacturing Industries and Constructiorsponses for .13% and

1. A3 Transportfor 18.11% of total sectoral emissions. From 19902015 emissions from Enegy
decreased by8.21%.

2 Industrial Processes the second largest category with2.79% of total GHG emissions (including
4 Land Use, Landse Change and Forestry)2015 (15 413.84kt CQ eq.); the largest sulsategory is
2.CMetal Production with44.74% of sectoral shareFrom 1990 to2015 emissions from 2ndustrial
Processesdlecreased by 96%.

3 Agricultureis the third largest categony the Czech Republic with0A% share of total GHG emissions
(including4 Land Use, Landse Change and Forestry) 2015 (8 482.99kt CQ eq.); 34.14% of these
emissions arose fror.D Agricultural SoilsFrom 1990 td®2015 emissions fron8 Agriculturedecreased
by 50.2%%

4Land Use, Landse Change and Foresig/the only ctegory where removals exceed emissions. Net
removals from this category increased from 19945 by 2.36% to-6 640.69kt CQ eq.

4.36% of the national total GHG emissions (includingaind Use, Landse Change and Forestry)2a15
arose from5 Waste.64.4%share of GHG emissions arose frérA Solid waste disposdamissions from
5 Wasteincreased from 1990 t8015 by 68.11% to5 256.41kt CQ eq.

Executive Summary 12
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ES 3.2 KP-LULUCF activities

Emission and removals estimates of GHGs for the KP LULUCF activities and HWP contribution for the
years 20132015 are presented in Tables E®5.

Tab. ES Overview of KALULUCF article 3.3 activities

A. Article 3.3 activities

A.1. Afforestation and Reforestation

CQ emissions/removals Gg -492.61 -549.75 -589.37
CH, Gg NO NO NO
N,O Gg NO NO NO
Net CQ equivalent emissions/removals Gg CQeq. -492.61 -549.75 -589.37
A.2.Deforestation

CQ emissions/removals Gg 233.89 230.86 179.43
CH, Gg NO NO NO
N,O Gg 0.00 0.00 0.00
Net CQ equivalent emissions/removals Gg CQeq. 234.27 231.19 179.73

*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 -6341.43 -6 264.90 -4998.51
CH Gg 2.59 2.89 3.22
N,O Gg 0.02 0.02 0.02
Net CQ equivalent emissions/removals Gg CQeq. -6 271.32 -6 186.73 -4911.41

Tab. ES Overview of KALULUCF estimates of HWP contribution

Harvested Wood Products

HWP contribution

CQ emissions/removals Gg -133.95 -94.13 -164.15
CH, Gg NO NO NO
N,O Gg NO NO NO
Net CQ equivalent emissions/removals Gg C@eg. -133.95 -94.13 -164.15
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ES 4 Other information

ES 4.1 Overview of emission estimates and trends of indirect GHGs and SO »

Emission estimates of indirect GHGs & for the period from 1990 t®015 are presented iMTab.ES
6.

Tab. ES Indirect GHGs and S@r 1990 to 205 [ki]

NO co NMVOC SQ(as SO |

1990 738.52 1068.64 300.70 1870.91
1991 723.47 1153.6 263.24 1767.49
1992 699.43 115834 248.04 1554.42
1993 684.06 118996 224.28 1466.04
1994 441.29 1070.% 247.01 1284.80
1995 418.85 927.% 207.24 1090.23
1996 437.65 96042 257.10 931.11
1997 461.65 97632 263.80 977.45
1998 408.2 802.19 258.61 438.27
1999 375.14 720.8 239.94 264.35
2000 33910 808.3 255.39 224.54
2001 339.67 834.38 254.72 223.85
2002 329.32 807.2 243.% 219.98
2003 329.89 84069 240.24 215.59
2004 327.61 814.84 230.6 211.54
2005 320.54 773.13 223.3 208.26
2006 313.44 761.% 218.30 203.29
2007 311.59 784.66 212.14 208.78
2008 294.00 711.% 200.04 168.71
2009 272.20 660.24 189.23 165.87
2010 262.03 692.% 185.43 160.39
2011 248.02 610.8 16932 160.53
2012 234.62 611.9 163.8 154.82
2013 222.35 617.46 161.60 138.03
2014 211.59 55810 152.21 127.08
2015 204.47 598.07 150.92 123.29
Trend [%)] -72.31% -44.03% -49.81% -93.41%
NEC 286 - 220 265

INEG National Emission Ceilings accordin@icective 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 19201%0 for NOy by
72.31%, for CO by4403%, for NMVOC b%9.81% and forSQ by 9.41%. 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 are increasing 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 gase® haveased as a
consequence of human activity. 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 atnospheric concentrations d&2Q have increased b0%, primarily

from fossil fuels emissions and secondarily from net land use change emisSidnsoncentrations
increased by 150% ang,O concentrations have risen by 26 compared with the prandustrial era.
Groundlevel ozone also contributes to the 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 thare entering the atmosphere cause further
intensification of the greenhouse effect. These include, in particular, a number of substances containing
fluorine (Fgases), among them HFCs (hydrofluorocarbons). HFCs are used instead cfageene
depleting &Cs (freons) in refrigerators and other applications, and #maissionsare on rapidincrease.
Compared with carbon dioxide, all the other greenhouse gases occur atdblwN,O) or very low
concentrations (fgases). On the other hand, these substanaes 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 ar@mtean surface temperaturkas risen by about85¢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 continglhts,

lead to changes in the hydrologic cycle and to significant changes in the atmospheric circulation, which
drives rainfall, wind and temperature on a regional scale. This will increase the risk of extreme weather
events, such as hurricanes, typhoor@nadoes, severe storms, droughts and floods.

In consequence of scientific indications that human activities influence the climate and an increasing
public awareness about local and global environmental issues during the middle of the 1980s, climate
changebecame part of the political agenda. Theergovernmental 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 wtk problem. ThdJnited 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 whee harmful anthropogenic climate changes are prevented. Since UNFCCC came into force,
the Framework Convention has evolved and a Conference of the Parties (COP) is held every year. The
most important addition to the Convention was negotiated in 1997 int&ydapan. Th&yoto Protocol
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established 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 during20082012 compared to the base year of 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 dyttited States.

Under the Kyoto Protocolthe 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 1995puing the second commitment period (CP2) of Kyoto Protocol, the
EU, its member states and Iceland should reduce average annual emissions during2@2Q3y 20%
compared to base year.

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gas 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 and NE 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 Inventories (IPCG,aidgpation of this
general methodology under omtry-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 cdrange in the next submission.

Part 1: Annual inventory submission 18
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requirements.This eport 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@&itere 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 vessiGRF Reporter is adding digits after decimal
LRAYG RdAZNAY3I AYLRNIAYy3I 2F (GlofSasx a ¢Sttt La A
The Party would like to note, that all subcategories are filled up datia, or appropriate notatiorkeys.

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. Asraygd by theMinistry 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 the supervision of thBlinistry of the
Environment is designated as the coordinating and managing organization responsible for the
compilation of the national GHG inventory and reporting its results. The main tasks of CHMI consist in
inventory management, general and craggting issues, QA/Q, communication with the relema
UNFCCCartii 02 RASAZ S GstherasNdnsible parsbn aYQHMI 2 Ot

Sectoral inventories are prepared by sectoral experts from sesttwing institutions, which are
coordinated and controlled by CHMI:
1 KONEKO arketingLtd. (KONEKO), Prague, is responsible for congpilati the inventory in
sector 1.Energy, for stationary sources including fugitive emissions
1 Transport Research Centre (CDV), Brno, is responsible for coowpitstithe inventory in
sector 1.Enegy, for mobile sources
9 Czech Hydrometeorological Institute (CHMI), Prague, is responsible for compilation of the
inventory in secto®. Industrial Processes and Product Use
9 Institute of Forest Ecosystem Research Ltd. (IFER), Jilove u Prahy, is resfmrreibigilation
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 theational GHG Inventory is prepared by CHMI and approved bithistry of
EnvironmentMoreover, the MoE secures contacts with other relevant governmental bodies, such as the
Czech Statistical Officéhe Ministry of Industry and Tradand the Ministry of Agriculture In addition,

the MoE provides financial resources for the NIS performance to the CHMI, which annually concludes
contracts with sectossolving institutions.
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More detailed information about NIS is given in thmitial Report(MoE, 2006) and inhe 6™ National
CommunicatiofMoE, 2013

Secretariat of
UNFCCC

European /

Commission //

Charles University
Environment Centre

Energy
Stationary Combustion
Koneko marketing Ltd.

coordination

T

Energy
Mobile Combustion
Transport research centre

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 submission contains emission estimates for the second byedas so the 203
submission contains estimates for the calendar year of420he organisation of the preparation and

reporting of the Czech greenhouse gas inventory and the duties of its institutions are detailed in the
previous section (1.2).

The peparation 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 allocated: as mentioned before, CHMI
coordinates the nationaGHG inventory, including the planning period. Within the inventory system,
ALISOATAO NBaALRYADANEAMNSARA (dASQYZANIE I NBE RSFAYSR
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well as for all activities related to the preparation of the inventangluding 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 the relevant information needed for final estimation of
emissions. They also have specific responsibilities regarding the choice of methods, data processing and
archiving. As part of the inventory plan, the NIS coordinator approves the methodological choice: Sector
solving institutions are also responsible for rfpeming 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 for future reconstruction of the inventory.

In addition tothe 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 to the UNFCCC.

For the inventory management, reliabtiata management to fulfil the data collecting and reporting
requirements is necessary. As mentioned above, data are collected by the experts from the sector
solving institutions and the reporting requirements increase rapidly and may change over timgatahe

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 documents and
data, for records and their archives, as walldcumentation ofQA/QC 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 greenhouse gas
inventories and reporting are of high qugliand meet the criteria of timeliness, completeness,
consistency, comparability, accuracy, transparency and improvement set for the annual inventories of
greenhouse gases.

The objective of the national inventory system (NIS) is to producedglity GH5 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 emissions and removals and the
inventory submissions (i.eutputs, 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 and of the Council no. 525/2013/&0EXA5. 4providesgeneral 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 meeting with Slovak National Inventory team in ordi® 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 from Agriculture and IPPU were discusSaailar

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 Czech Hydrometeorological Institute
(CHMI) control and fadldate the quality assurance and quality control (QA/QC) process and nominate
QA/QC guarantors from all secteolving institutions. NIS coordinator cooperates with the archive
administrator on implementation and documentation of all the QA/QC procedures.

The Czech NIS team, which consists of involved experts from CHMI and experts frorsdeirtgr
institutions, cooperates in 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 timesyear) between CHMI experts and
sectoral expert on bilateral meetings. At least once a year a joint meeting for all involved experts is
organised by CHMI (by NIS coordinator). The work of the Czech inventory team is regularly checked (at
least three tines per year) by the Ministry of Environment (MoOE) at supervisory days. There NIS
coordinator provides MoE with information about all QA/QC activities and consults the possibilities for
any further improvements. MoE also annually approves the QA/QC plapamd 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 to all participants of the national inventory systene \i@emet

(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 thewentory quality management system has followed the principles
and requirements of the 1ISO 9001:2015 standard.

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

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

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

Person Activity

Mr. Stanislav. Roman, Mrs. Denits| Coordinator of all QA/QC activities carried out within NIS and QA
{ 9202 R2 Ot Jdzk NF yi2N 2F aDSYSNIf FyR ONR&AAC

Ms. Eva KrtR @t NIS coordinator , inventory compiler and archive administrator

1.2.3.2 Inventory process

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

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

of GHG inventory in this sector.

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

have to rely either on specific statistical materials, edited by sectoral associations or, in some cases, the
inventory experts have to carry out relevant inquiries. Fornegi®, data from chemical industry
(including technology specific data) are obtained from contracted externapeoators of CHM{ the

Institute of Chemical Technology (prof. B. Bernauer and Dr. M. Markvart). Similarly, relevant data
concerning Fgases s 3S Ay SYUSNIINRA&ASA |NBE 02ttt SOGSR o6& aN.
OS2y OSNYAy3 GKS REGI 1 OljdAaritrzy AyOfdRAy3I GKS 02
ALISOATFAOIGAZ2YA 2F v!ikv/ LEIYyEOD

The deadline for all data acquisition 1§ 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
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output for EU, which is submitted by 15 January and must be considered as a prelimitgaryaiutthe
Czech national GHG inventory. However, practically all corrected data are incorporated into the final
submission for UNFCCC by 15 April (which is also resubmitted to EU).

1.2.3.4 QA/QC process

1.2.3.5 Inventory principles z the framework for quality

The starthg point for accomplishing a higjuality GHG inventory is consideration of the expectations

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

is includel.

1.2.3.6 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 wdrke setting of quality objectives is
based on the inventory principles. Quality objectives are concrete expressions about the standard that is
aimed at in the inventory preparation with regard to the inventory principles. The aim of objectives is to
be appopriate and realistic while taking account of the available resources and other conditions in the
operating environment. Where possible, quality objectives should be measurable.

The quality objectives regarding all calculation sectors for the 2015 iomgergubmissions are the
following:

1) Continuous improvement
1 Treatment of review feedback is systematic
1 Improvements promised in the National Inventory Report (NIR) are introduced
1 Improvement of the inventory should be systematic. An improvement plama flanger time
horizon focused on gradual implementation of higher tiers for almost all key categories is
being developed.

2) Transparency
1 Archiving of the inventory is systematic and complete
1 Internal documentation of calculations supports emission and nemhestimates
1 CRF Tables and the National Inventory Report (NIR) include transparent and appropriate
descriptions of emission and removal estimates and of their preparation.

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

4) Comparability
1 The methodologies and formats used in the inventory meet comparability requirements.

5) Completeness
1 The inventory covers all the emission sources, sinks and gases

6) Accuracy
1 The esimates are systematically neither greater nor less than the actual emissions or removals
1 The calculation is correct
1 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 are recorded as the QA/QC plan. The QA/QC plan specifies the actions, the schedules for the
actions and the responsibilities to attain the qualityjettives and to provide confidence in the Czech
national system's capability and implementation to perform and deliver -Qigdlity inventories. The
QA/QC plan is updated annually.

1.2.3.7 Quality control procedures

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

The QC procedures used in the Czech GHG inventory comply with the IPCC good practice guidance.
General inventory QC checks (IP@G62Guidelines, Table 6.1 and IPCC GPG LULUCF 2003, Table 5.5.1)
include routine checks of the integrity, correctness and completeness of data, identification of errors and
deficiencies and documentation and archiving of inventory data and quality cattians. In addition

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

Once the experts have implemented the QC procedures, they complete the QA/QC form for each
source/sink category, which provides a record of the procedures 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 /1lalL O0dzyRSNI NBaALRYAaAAOAT,
the sectorspecific chapters of the NIR.

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

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

G2 0GKS bL{ O22NRAYIF02NXYlFyYylI3ISN) 6/ 1 alL3z deifobthe 9 DI Y
compliance of all the QA/QC procedures in the given seagiibr the IPCC 2006 Guidelines and 2003 and

also with theQA/QC plan.

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

the topic. The reporting on the realized controls is docureernin a special form prepared by CHMI. The
completed form with all the records of the carried out checks is, in case of QC, Tier 1, submitted to the
NIS coordinating institutiof CHMI, together with data outputs: (i) XML file generated by the CRF
Reporter (i) detailed calculation spreadsheet NM& Excel format, containing, in addition to all
calculation steps also all activity data, emission factors and other parameters, as well as further
supplementary data necessary for emission determination in tkiergcategory. All these files are then
submitted to the central archive in CHMI. The records of the carried out QC checks, Tier 2, are submitted
later (see the schedule below).

Sectoral QA/QC guarantor, in cooperation with the NIS coordinator, will assesenditions 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 institutjccarries out mainly formal control of data outputs in the CRF
wS L2 NI SNE  Byntfidsit antlAsse8smeénKS2 i NBf OF NNASR 2dzi o0& (K¢
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means that CHMI controls the consistency of time series, and the possible IEF exceefidnee
expected intervals (outliers), as well as the completeness and suitability of the use of notation keys and
commentaries ilCRF Reporter (mainly in case of NE and IE), etc. The calculation files with detailed
results are controlled in CHMI only reordly.

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

1.2.3.1 Schedule for quality control procedures

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

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

Time period

Activity

Responsible person

15¢20 Final update of all detailed calculation sheets for the given cate¢ Compiler of the category

November using the new data. Autoontrol (1st step of QC procedure) carric from the  sectorsolving
out by theexpert responsible for the given category. institution

21¢25 2nd step of QC procedure carried out by the expert from the sec Expert from the sector

November solving institution familiar with the topic solving institution familiar
with the topic

26-30 Data from the calculation sheets are submitted to the sectc Compiler of the category

November module of the CRF Reporter and are controlled by the per and the expert from the

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

sectorsolving institution
familiar with the topic

1¢5 December

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

Sectoral QA/QC guarantor

6¢10 December

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

Main compiler of the secter
solving institution

1015 Inventory compiler from CHMIadministrator of CRF Reporte 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 formal control of data
the CRF Reporter. If necessary, the sectoral QA/QC expe
contacted to remedy possiblaawbacks.
16¢20 Inventory compiler from CHMI (administrator of CRF Reporter) ca NIS coordinator (managet
December  out the final control of data ithe CRF Reporter and informs ontt 6 9 @I Y NI |1 2 &t (
results the NIS coordinator who carries out ingaegent control and
informs MoE on the results.
up to 31 CRF Tables submission to MoE for the approval MoE and Sector coordinatin
December group
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Upto 15 CRF Tables submitted to the European Commissiithin the MoE
January reporting procedure pursuant to Article 7of the Decision I
525/2013/EC

The reporting pursuant to the Article 7 of the Decision No. 525/2013/EC includes also the text output
containing several NIR elements. The text is created in the ddiSlinating 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, Tidizédrea

by 31 December. The final submission for UNFCCC has the deadline by 15 April and thus the EU member
states can carry out further controls (e.g. QC, Tier 2), and, if necessary, to further specify the results of
their national inventories. The Europe@ommission is informed about the final output for UNFCCC.

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

the given sector meets the conditions for the application of the QC procedure, Tier 2.s$bssment

and discussion on the way of application will be carried out by 15 December. QC procedures, Tier 2, are
then applied and controlled according to the similar schedule as presented in Table 1, however with the
different deadline for the submissioof the control results and the record of the carried out control to

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

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

1.2.3.2 Quality assurance procedures

Quality assurance comprises a planned syst& 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 are carried out annually and for all sectors, QA
activities are expected to be performed by individual sectors astdsn 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 thiaare performed by external
experts or expert groups. The reviewers should preferably be external experts who are independent of
the inventory preparation. The objective of the peer review is to ensure that the inventory results,
assumptions and methods @reasonable, as judged by those knowledgeable in the specific field. More
detailed information about peer reviews will be given in the sector specific part of this QA/QC plan.

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

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

The annual UNFCCC inventory reviews have similar and even more important impact on improving the
quality of the national inventory. Therefore, the Czech team analyses very carefullyrtimeris 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 describedto date are related particularly tetandard 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 recalculatedhese recalculations should be performed when an attempt is made to
increase the accuracy by introducing a new methodology for the given category of sources or sinks, when
more exact input data has been obtained or when consistent application of comookgures has
revealed inadequacies in earlier emission determinations. In addition, recalculation should be performed
in response to recommendations of the international inspection teams organized by the bodies of either
the UN Framework Convention or tBeiropean 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 ahged during recalculation, the task becomes far more difficult than

in standard determination of the previous year, as the new method must be thoroughly studied and
tested. In addition, in order to maintain consistency of the time series, the recalaul&igenerally
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 aeltried 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, also independent QA control by an expert not
participating in the emission inventory in the given sector. While, for standardly performed QA/QC
procedures, longer time validity is assumed, planning control procedures for recalculationbmust
tailored for the specific recalculation by the sector manager in cooperation with the NIS coordinator and
QA/QC NIS guarantor.

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

1.2.3.4 Final approval of the inventor y before submission

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

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

1.2.3.5 Sectoral specifications of QA/QC plan

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

The plan of QA/QC procedures in the company KONEKO Ltd. is based on the internal system of quality
control ensuing from the general part of the QA/QC plan for GHG inventory in the Czech Republic and is
harmonized withthe QA/QC system in the Transport research centre (CDV). As the fundamental/primary
data sources for the processing of activity data are based on the energy balance of the Czech Republic
the main emphasis is given to a close cooperation with the Czedfstista 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

is reponsible 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.

=A =4 =4 =4

= =4

SOG2NIf FTRYAYAAOUINFr 02NE az2yAll 5@2njt 1 20tY
1 ensures data input in the CRF Reporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible for the storing of documents

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

and transmission of information. The first step of the control (actatrol) is carried out by the expert
NEBalLRyaAiroftS F2NJ 0KS aSOG2NIf FLIINRIFOK o0zt RAYNNI
QAN / SELISNI FlLYAEAFIN gAGK GKS G2LAO d6az2yAll 5@2nj
are controlled according to the table 6.1 (IPCC 2006).

Data transmission to the CRF Reporter is carried out by the data administrator. After data tsamismis

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 ahe Tier 2are included upon the suggestion of the QA/QC sectoral guarantor after the
consultation with the NIS coordinator. They are aimed mainly at the comparison with independent data
sources that are not based on data processing from the CzSO eneaggdaal he relevant independent
sources in the Czech Republic are represented by data published and verified within the EU Emission
Trading Scheme (ETS) from the national system REZZO, used for the registration of ambient air
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pollutants, and based mainly afata collection from individual plants. In addition to emission data the
REZZO database includes also activity data, independent of CzSO data. The way how to optimally use the
above data sources is determined on the basis of systematic research anceiecc@v the national
inventory improvement plan.

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

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

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

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

aNWp +fl RAYANI bSdzOAf Sectoral QA/QC guarantor responsible for the compliance of
QA/QC procedures with thiECC 2006 Guidelines and QA/QC pl:

aad® az2yAll 5@2njt ] 20t Emission calculation in stationary sources, actatrol (1st step of
QC procedure, Tier 1)

Mr. Pavel Fott Control caried out by a colleague familiar with the topic (2nd st
of QC procedure, Tier 1)

aad® az2yAll 5@2njt 123t 3| Control of the correct uploading of data from calculation sheets

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

External KONEK&nployees QC procedures, Tier 2

(based on contract)

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 tlee quality control procedure system, which is
harmonized with the QA/QC system of KONEKO company. Since the transport sector belongs to the
energy sector, there is a close -operation of CDV and KONEKO in the field of energy and fuel
consumption data as @ll as specific energy data 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 chks are performed to ensure data integrity, correctness, completeness and to
identify and address errors. Documentation and archivation of all QC activities is carried out within CDV.
QC activities include methods such as accuracy checks on data acquaisdiealculations, 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, emissionédctors, other estimation parameters, and methods. QA and verification is guaranteed in
CDV by comparing activity data with world and European databases.

The sectoral expert from CDV is responsible for coordinating the institutional and procedural
arrangemats for inventory activities, including data collection from CzSO, deciding on emission factors
(default or CS) and estimation of emissions from mobile sources. The uncertainty assessment is carried
out also by the sectoral export. The last step is docuiaigzn and archivation of data.
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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 sourcegMr.w 2 Y I Yy [ AsGrasponsidlé férithe sectoral QA/QC plan and the compliance of
all QA/QC procedures, provides for the QC procedure and is responsible for its implementation.

The sectoral expert from mobile sources 43 [ S 2 (rerfor@d thelemigsin calculations for the
transport in emission model, provides for data import in the CRF table, provides for and is responsible for
the storing of documents, carries out awtontrol and control of data consistency, performs the
uncertainty calculation, iinoduces improvements.

External expert d NE ® = A f Y lconthdl$ yhRdet@ik timeliness, completeness, consistency,
comparability and transparency.

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

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

Person Activity

aNY w2YlLy [A60Nyaleé Sectoral QA/QC guarantor responsible for the complian€eall

(Head of the infrastructure and environmen] QA/QC procedures with thECC 2006 Guidelines and QA/QC plan

department)

aNp» [ S20 tStAlty Inventory compiler for transport sector. Calculations of emissi
from traffic based on emission model, autontrol (1st step of QC
procedure, Tier 1). Uploadinglata from the detailed emissior
OFf Odzf FiA2Y Y2RSt (2 G(KS /wcC
Syraaazy Tl OG2NARar O2yGNRE 27

aNBE® +Af Yl WFyR23t Control carried out by a colleague familiar with the of2nd step of

(Transport yearbook compiler) QC procedure, Tier 1)

1.2.3.5.3 Energy z fugitive emissions
KONEKO, Ltd is a seesmving 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 generalat of the QA/QC plan of the GHG inventory in the Czech Republic. As the
basic data sources for activity data are taken from Mhiming Yearbook and are supplemented and
controlled by the data from the source part of the energy balance of the Czech Reptlklimain
emphasis is given to a close cooperation with the CzSO. This cooperation is ensured by the contract
between CHMI as the NIS coordinator, and CzSO. CzSO is a state institution established for the
processing of statistical data in the Czech Répund as such it uses its own control mechanisms and
procedures to ensure data quality.

{ SOG2NIf 3JdzZF NI yG2NI F2NJ v! kv/ LINPOSRdzZNBAX +fl RAYNL!
9 develops and updates the sectoral QA/QC plan
9 organizes the QC procedure (Tier 1 and Tiear®) is responsible for the compliance of all
QA/QC procedures with the IPCC 2006 Guidelines and the QA/QC plan
1 suggests external experts for QA procedures
1

is responsible for the submission of all documents and calculation sheets for the storing in the
coordinating institution

{ SOG2NIf FTRYAYAAUNIG2NE az2yAll 5@2nt 120tY
9 ensures the uploading of data to CRF Reporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible for the storing of documents
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QC procedures at Tier are related to the processing, manipulation, documentation, storing and
transmission of information. The first step of the control (aatmtrol) is carried out by the expert
NEBalLRyairoftsS F2NJ 6KS aSO02NIt | LILINRcomOHofthaQAQICl | 5O
O2tt S 3dzS FILYAEAIFNI gAGK GKS G2LAO oxfl RAYNNI bSdz0
controlled according to the table 6.1 (IPCC 2006).

Data transfer to the CRF Reporter is carried out by the data administrstier data transmission to the

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

The QC procedures at Tierde included on the proposal of the sectoral QA/QC guarantor after the
consultation with the NIS coordinator. They are aimed mainly at the comparison with independent data
sources. The relevant independent sources in the CzechiRepre represented by data published in

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

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

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

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

Person Activities

aNWp +fl RAYANI bSdzOA f | Sectoral QA/QC guarantor responsible for the compliance of all Q/
procedures with thdPCC 2006 Guidelines and the QA/QC.plan
aa® az2yAll 5@2njt 1 2 Q| Calculationsof fugitive emissions in coal mining, oil and gas indus
auto-control (1st step of QC procedure, Tier 1).

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

aad® az2yAll 5@2njt 1 2 Q| Control of the correct data input from calculation sheets to tf
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 sestbring institution for thiscategory. The
3dzZk NI yaG2N 2F GKS v!Ikv/ LINPOSRdAdINBa& Ay GKAA aSOG2NJ

The plan of QA/QC procedures is in compliance with NIS general QA/QC plan and is based on the overall

CHMI ISO 9001:2015 quality standards, namely process No.2463 O 2 NI f [linBustday @Sy ( 2
LN OS&daSaé¢d ¢KAa LINRPOSaa O2yaradca 2F Gé2 LI NILa o
600 HNCHH Gl LIRFGS 2F GKS bliA2ylt LYy@Syi2NE NBLRI

The QA/QC system is based on the inner quality control proeedisstem with inteisectoral
cooperation mainly with KONEKO on the field of +emergy use of fossil fuels in the sectors Chemical
Industry and Iron and Steel and with Ministry of the Environment and Czech Accreditation Institute on
the field of EU ETS daprocessing and verification.

The QA/QC system is based on the inner quality control procedure system withséuteral
cooperation: As for nomnergy use of fossil fuels in 2.B and 2.C the relevant QA/QC procedures at the
CHMI are performed in coopetiah with KONEKO company. QA/QC procedures in the field of Chemical
Industry are performed in coperation with Dr. Markvart and Prof. Bernauer from the Institute of
Chemical Technology (VSCHT), Prague. Besides, close cooperation with the Ministry wfdnenEnt,
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as a competent authority for EU ETS, and with the Czech Accreditation Institute is developed for the
usage of the EU ETS data for implementation of the QC Tier 2 procedures.

Activity data are supplied mostly by state statistical bodies (CzStistidis 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 sawes of data are used (import/export statistics, direct questionnaire to all
importers/exporters, MoE questionnaire orgases use) and compared.

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

The QA/QC staff members for this categ@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

Emission Estimate and the firs QC, Tier 1 (the second ste QC, Tier 2, verification

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

2.A adad .hYIRNHzO2 Gt |aad® 9@ YNI| 2 Mr.Gemrichg 2.A.1
Mr. Prokopeq; 2.A.2
2.B,2.C ad o .St 4l hyHaad® 9@l YNI{ 2 Prof. Bernauer and Dr. Markvar2.B
YNU {1 2 gt Ing. Tomarg 2.C
2.D aaod .Stdl hyRladd 99k YNI1ZdaNW® +fl RAYNNI bSdx
2E2F,2GlaNX¥ +fl RAYNNJ y|laadad . St G hyH Prof. Bernauet 2.G
Ing. 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 isirdagral part of the general QA/QC plan. The
agricultural greenhouse gas inventory is compiled by the experienced expert from the IFER, including
performing autecontrol. The sector specific QC was performed by another expert on agriculture (IFER)
with help from the sectoral experts from the Czech University of Life Sciences (CULS). The Slovak
agricultural experts (SHMI) also participate in discussions concerning inventory improvements.

The procedure of inventory compiling is initiated by IFER where efissary data, obtained from the
Czech Statistical Office (CzS0O), are inserted into the excel spreadsheets. The excel files are then checked
by other IFER experts. All differences are discussed and if necessary also corrected.

The Czech University of Lifciences, Faculty of Agrobiology, Food and Natural Resources and the
company AGROBIO are other institutes contributing with information used in the sector of agriculture.
These data specifically concern cattle breeding. For calculation of CS EF fofTeaittl some specific
parameters, not available from CzSO, are needed. The appropriate values in calculation spreadsheets are
updated at IFER replacing the older ones. This work is archived by sector expert (IFER).

The final checked and verified data dransferred into the CRF Reporter. The CRF tables are sent to the
NIS coordinator for the final checking and approval. All information used for the preparation of the
inventory report is archived by the author and by the NIS coordinator.
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The QA/QC staff rmebers for this categoryAgriculture) are given in the following table:

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

Person Activity \
aNB® %dzl | yI 9EYSNRDt | Sector QA/QC guarantor

Emission estimation iAgriculture sector (1st step of QC procedu
auto-control)

Checking of CRF tables and tisegies consistency

Mr. Emil Cienciala (IFER) QC verification of other expert familiar with agricultural proble
(2nd step of QC procedure)

aNB® WFyl ERSNI y2 @t 0l Technical verification of emission factors and time series in
Agriculture sector

Mrs. Janka Szemesova (SHMI) Consultation of QA/QC procedures and GHG estimation

1.2.3.5.6 LULUCF
Institute of Forest Ecosystem Research (IFER) is a-settirg 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 compiled by an experienced fexpette IFER,
including autecontrol procedure The sector specific QC, Tier 1 was prepared by another LULUCF expert
team with help from other sectoral exps.

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

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

reports the recent data on forests (harvest, increment, felling, etc.) that are used inatiteuse
categories involving forest land. The preparatory calculation is mostly performed in excel spreadsheets
and in some instances in the specific software application prepared by IFER. All files are then checked by
other IFER experts. All differenca® 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 fiedti data are transferred into the CRF Reporter. The
sectoral CRF files are sent to the NIS coordinator for the final checking and approval. All information used
for the preparation of the inventory report is archived by the author and by the NIS cooodinat

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

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

Person Activity |
Mr. Emil Cienciala (IFER) Sectoral QA/QC guarantor and expewith overall technical
responsibility for the LULUCF inventory

Emission estimation in LULUCF sector, 1st step of QC proc
(auto-control)

Checking of CRF tables and tisegies consistency

aNX¥ hyRnS2 2SNJ)é oL C9 Emission estimationin LULUGFtor, 2nd step of QC procedure

aNE® Wyl . SNIy2gt g Technical verification of emission factors and time series in
LULUCEF sector

FMI Selected data on forests

COSMC Selected cadastral data

SHMI Consultation of QA/QC procedures and Gds@mation
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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 usalso academic procedures used for quality assurance.

The inner quality assurance and quality control procedure consists of the setting of responsible persons

for emission calculatioga NX» aANR &t | @ | F ON} yS{ FyR aNBR® sseSyArdal
AY Y2NB 3ISYySNIf (GSN¥Yaod aNW | F@NYyS]T AYLXSYSyida
the results and their consistency.

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

/ wC Aa NB3IdzZE F NI & FAEESR o0& aNX¥ | F@INIyS|1Z 7FdzNI KSN.
are controlled by the sectoral expert (Tier 1 awtontrol) 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. Baskdipnie regularly twice a week.

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 publicatipagers,
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 staff members for Waste

Person Activity

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

aNBE® 5SyAdGal { @20 2| 2ndstepof 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 annuallywhere theCzech Statistical Yearboiskthe 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 countrgudh cases,
inventory compilers have to rely either on specific statistical materials edited by sectoral associations or,
in some cases, inventory experts have to carry out the relevant inquiries. In a few cases, the Czech
register of individual sourcesd emissions, called REZZO, is utilized as source of activity data.

Emission estimates from SectorAlFuel Combustion Activitieare based on the official Czech Energy
Balance, compiled by thézech Statistical OfficBata from the Czech Energy balance grocessed both

in the Reference Approach (TPESBimary sources data are used) and in the Sectoral Approach (data for
fuel transformations and final consumptions). However, in the latter case, some additional data are
required (e.g. data on transportai statistics).

Recently data from EU ETS system are used as well. For the purposes of Energy sector are these data
used more for control purposes, more detailed information is given in relevant chapter for Energy sector.
Furthermore, for the emission dstates in IPPU sectors are EU ETS data used in much higher extend. For
some subcategories, e.g. Cement Production or Lime Production is these data used for the complete
inventory; in the subcategories is EU ETS data used for improving emission factatatandhese
improvements are listed 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 1A Fuel Combustion Activities 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 miedifenergy balance: these sheets represent an

input data system. This system was recently a bit modified to be more transparent.

Also, in the majority of other sectors, data are processed in a similarWwgysing a system of joined
spreadsheets takendm the Workbookand slightly modified 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, respeciitigtiad methodology.

Originally, 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 dewsged for central archiving, based on storage of documents from institutions
participating in the national system in electronic form in a central fekteuctured FTP data box located

Fd /1 aL® 5dzNRY -0 ézp (i MBIzo BS @ HzS ¢ £ waskeyaluated dSonlyigaklya & & a
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 functionirigeo&rchive. The archiving
system is administered in accordance with the provisions of the Kyoto Protocol and the IPPC methodical
recommendations.

Material archived by the sectesolving organizations

Input data in unmodified form

Files for transformatiomf original data to calculation sheets (if used)
Calculation sheets

Outputs from CRF

Outputs from QA/QC

Other relevant documents

= =4 =4 =4 -4 =9

Material archived by the coordinator

1 All administrative agenda with text outputs (contracts, orders, invoices)
1 Important correpondence related to the operation and functioning of NIS
1 Outputs from QA/QC

9 Other relevant documents

Structural arrangements of the NIS Archive

The archiving system contains and connects 4 individual units.

1) The archive of the secteolving organization
1 Functionality and administration are based on contracts with the sesbring organizations
1 Administration is provided by the sectoral organizations

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

3) Central closed archive of the NIS Coordinator

Internal central archive, administered by the NIS coordinator

Contains all the officially archived neaials

The content of the archive is stored in duplicate on special media designed for data archiving

The archive is located in the seat of the coordinator (CEHMINI 3 dzS Y 2 Y2 njl y & 0

Entries in the archive are always performed as of 30 June of the releganioy submission

and a detailed records of them is also archived.

1 Entries in the archive are also performed after the end e$wbmissions or during any other
unplanned intervention into the database or text part of already archived submissions.

1 Prior toarchiving, data for archiving must be checked and authorized by the QA/QC guarantor
of the relevant sectoral organization.

=A =4 =8 -8 =4

4) Central accessible archive

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

Does not contain sensitive documenbut does contain a complete list of archived files

Available at http://portal.chmi.cz

Administered by the NIS coordinator

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

=A =4 =4 =8 =9
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1.4 Brief general description of methodologies (including tiers used) and
data sources used

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

Depending on the complexity of thealculation and types of emission factors used (generally
recommended - default, countryspecific, sitespecific and technologgpecific), the approaches
described in the IPCC methodology consist of three tiers.1Tisrtypically characterized by simpler
calculations, based on the basic statistical data and on the use of generally recommended emission
factors @efaulf) of global or continental applicability, tabulated directly in above mentioned methodical
manuals.

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

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

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

better reflect reality. However, they are more demanding in all respects, and especially they are more
expensive. An overview of the methods and emission factors used by the Czech Republic for estimation
ofeYAaaAizya 2F INBSyK2dzaS I aSa Aa 3IAGSYy Ay (GKS /[ w

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

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

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

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

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

methods of higher tiers and/or countigpecific factors are employed far more frequently for other key

OF G S3I2NAS&ad / KFILIWISN mn RSaONAGSa UGUKS ALYLINROSY
introduction of more sophisticated methods of highéars.

All direct GHG emissions can also be expressed in terms of total (or aggregated) values, which are
calculated as a sum of the emissions of the individual gases multiplied by the Global Warming Potential
values (GWP). GWP correspond to the factor yckvthe given gas is more effective in absorption of
terrestrial radiation than CO(1 for CQ, 25for CH and 298for N,O). The total amount of-gases is
relatively small compared to GGCH and NO; nevertheless their GWP values are larger-dyo?des of
magnitude. Consequently, total aggregated emissions to be reduced according Kyabe Protocohare
expressed as thequivalent amount of CQwith the same radiation absorption effect as the sum of the
individual gases.

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

at CHMI. Thus emissions of precursors in the GHG inventory (CRF) have been fully taken over and
transferred from NFR to CRF. A detailed descriptibthe methodology used to estimate emissions of
precursorsis provided in the Czech Informative Inventory Report (lIR), Submission under the
UNECECLRTAP Conventitsubmitted annually by T5February)and shortly in chapter 9 of the NIR

In Septembeonf 204> G KS /1 SOK yl GA2ylf 3IANBSycgaizedSevitd @ Ay O
The Czech national inventory team received annual inventory report in April 2015. Since the delay
caused by nefully functioning reporting software occurred in thgsibmission, 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 detasectororiented Chapters 3 to 8 and in Chapter 10
GwS O f Odzf ¥ LINREIY SWiRA £Ld deéaks Withlihg Mactioms ofitHe &2ech team to the
comments and recommendations of the recent international review organised by UNFCCC.
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1.5 Brief descrip tion of key categories

ThelPCC 2006 Guidelines (IPCC, 2p@8yides twoapproaches of determining thikeey categoriegkey
sources). Key categories by definition contribute@opercent of the overall uncertainty in a level (in
emissions per year) or mtrend. Approact? follows from this definition, and requires thorough analysis

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

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

1.A StationaryCombustion- Solid Fuels CQ 38.97 24.03 LA, TA
1.A Stationary CombustionLiquid Fuels CcQ 40.85 78.45 LA, TA
1.A.3.b Transport Road Transportation CcQ 52.46 46.10 LA TA
1.A Stationary CombustionGaseous Fuels CcQ 62.33 58.46 LA TA
2.C.1 Irorand Steel Production CcQ 67.41 98.67 LA
4.A.1 Forest Land remaining Forest Land CQ 71.93 83.84 LA, TA
5.A Solid Waste Disposal on Land CH 75.27 89.16 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipment ¢@Q.) HFC 78.51 66.46 LA TA
1.B.1.aCoal Mining and Handling CH 81.19 83.96 LA, TA
3.D.1 Agricultural Soils, Direct,® emissions NO 83.77 89.05 LA, TA
3.A Enteric Fermentation CH 86.07 82.90 LA, TA
2.A.1 Cement Production CcQ 87.12 94.24 LA
3.D.2 Agricultural Soils, Indirect® emissions N,O 88.02 93.52 LA
3.B Manure Management NO 88.89 89.77 LA, TA
1.B.2 Fugitive Emission from Oil, Natural Gas CH 89.59 93.29 LA
3.B Manure Management CH 90.25 89.77 TA
2.B.8 Petrochemical and carbon black production CcQ 90.91 95.92 LA
4.GHarvested wood products CQ 98.23 81.41 TA
3.G Liming CQ 98.40 84.36 TA
1.A Stationary CombustionSolid Fuels CH 96.07 86.81 TA
5.B Biological treatment of solid waste CH 92.84 88.79 TA
2.B.2 Nitric Acid Production N,O 96.51 90.50 TA

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

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

1.A Stationary CombustionSolid Fuels CQ 41.44 23.59 LA, TA
1.A Stationary CombustionLiquid Fuels CQ 43.43 72.06 LA TA
1.A.3.b Transport Road Transportation CQ 55.77 43.14 LA TA
1.A Stationary CombustionGaseous Fuels CQ 66.27 53.94 LA TA
2.C.1 Iron and Steel Production CQ 71.67 99.02 LA
5.A Solid Waste Disposal on Land CH 75.23 81.77 LA TA
2.F.1 Refrigeration and Air Conditioning Equipment ¢@Q.) HFC 78.67 61.08 LA TA
1.B.1.a Coal Mining and Handling CH 81.52 77.19 LA TA
3.D.1 Agricultural Soils, Direct,N emissions N,O 84.26 88.96 LA TA
3.A Enteric Fermentation CH 86.71 83.23 LA, TA
2.A.1 Cement Production CQ 87.82 94.80 LA
3.D.2 Agricultural Soils, Indirect® emissions N,O 88.78 93.03 LA
3.BManure Management N.O 89.70 85.68 LA, TA
1.B.2 Fugitive Emission from Oil, Natural Gas CH 90.45 84.64 LA
3.G Liming CQ 98.73 84.57 TA
1.A Stationary CombustionSolid Fuels CH 96.90 86.85 TA
5.B Biological treatment of solid waste CH 93.90 88.61 TA
3.B Manure Management CH 91.15 89.65 TA
2.B.2 Nitric Acid Production N.O 97.12 90.32 TA
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Tab. 1-12Identification of key categories by level assessment (LAY amend assessment (TA) for 20Evaluated with LULUCF
(Approachl)

IPCC Source Categories Cumulative Cumulative KC type
Total (LA, %) Total (TA, %)
1.A Stationary CombustionSolid Fuels CQ 41.92 23.09 LA, TA
1.A Stationary CombustionLiquid Fuels CQ 43.93 67.53 LA, TA
1.A.3.b Transport Road Transportation CQ 56.57 44.33 LA, TA
1.A Stationary CombustionGaseous Fuels CQ 67.30 56.19 LA, TA
2.C.1 Iron and Steel Production CQ 72.41 97.57 LA
4.A.1 Forest Land remaining Forest Land CQ 76.61 91.26 LA, TA
1.B.1.aCoal Mining and Handling CH 79.28 72.40 LA, TA
2.F.1 Refrigeration and Air Conditioning Equipment ¢@Q.) HFC 81.83 77.96 LA, TA
5.A Solid Waste Disposal on Land CH 84.35 84.95 LA, TA
3.A Enteric Fermentation CH 86.50 86.20 LA, TA
3.D.1Agricultural Soils, Direct O emissions N,O 88.41 92.07 LA, TA
2.A.1 Cement Production CQ 89.57 94.96 LA, TA
3.B Manure Management N.O 90.32 87.11 LA, TA
3.D.2 Agricultural Soils, Indirect® emissions N,O 90.98 94.33 LA, TA
5.D Wastewater treatmentind discharge CH 91.62 96.20 LA
3.B Manure Management CH 92.19 90.10 LA, TA
2.B.1 Ammonia Production CQ 92.74 99.29 LA
2.B.8 Petrochemical and carbon black production CQ 93.28 95.72 LA
5.B Biological treatment of solid waste CH 93.75 100.00 LA
2.A.2 Lime Production CQ 94.20 93.09 LA, TA
1.B.2 Fugitive Emission from Oil, Natural Gas CH 94.65 95.38 LA
4.G Harvested wood products CQ 98.73 81.50 TA
3.G Liming CQ 98.85 88.06 TA
1.A Stationary CombustionSolid Fuels CH 97.50 88.91 TA
2.B.2Nitric Acid Production N.O 96.33 89.54 TA
1.A Stationary CombustionOther fuels- 1A2 CQ 95.86 91.89 TA
1.A Stationary CombustionBiomass CH 95.10 92.70 TA
2.A.2 Lime Production CQ 94.20 93.09 LA, TA
1.A.5.b Mobile sources in Agriculture arfebrestry CQ 96.94 93.53 TA
1.A.3.b Transport Road Transportation N.O 96.12 93.95 TA
1.A Stationary CombustionLiquid Fuels N,O 95.57 94.13 TA
1.A Stationary CombustionOther fuels- MSW CQ 98.18 94.66 TA
1.A.3.c Transport Railways CcQ 97.13 94.90 TA

Tab. 1-13 Identification of key categories by level assessment (LAJl drend assessment (TA) for 20¥valuated without
LULUCF (Approadh

IPCC Source Categories GHG Cumulative Cumuhtive KC type
Total (LA, %) Total (TA, %)
1.A Stationary CombustionSolid Fuels CcQ 44.31 26.04 LA TA
1.A Stationary CombustionLiquid Fuels CcQ 46.43 71.56 LA TA
1.A.3.b Transport Road Transportation CQ 59.79 47.69 LA, TA
1.A Stationary CombustionGaseoud-uels CQ 71.13 59.60 LA, TA
2.C.1 Iron and Steel Production CcQ 76.53 99.66 LA
5.A Solid Waste Disposal on Land CH 79.20 85.98 LA TA
1.B.1.a Coal Mining and Handling CH 82.01 76.77 LA TA
3.A Enteric Fermentation CH 84.29 87.38 LA TA
2.F.1Refrigeration and Air Conditioning Equipment (£€3).) HFC 86.98 82.48 LA TA
3.D.1 Agricultural Soils, Direct;® emissions N;O 89.00 91.82 LA TA
2.A.1 Cement Production CcQ 90.22 94.94 LA TA
3.B Manure Management N,O 91.01 88.36 LA, TA
2.B.8Petrochemical and carbon black production CcQ 91.58 96.99 LA
3.D.2 Agricultural Soils, Indirect® emissions N,O 92.28 94.65 LA TA
3.B Manure Management CH 92.88 90.87 LA, TA
5.D Wastewater treatment and discharge CH 93.56 96.47 LA
2.B.1 AmmonigProduction CQ 94.14 98.46 LA
1.A Stationary CombustionLiquid Fuels N,O 94.25 94.83 LA TA
2.A.2 Lime Production CcQ 94.73 93.53 LA TA
3.G Liming CcQ 98.94 89.37 TA
1.A Stationary CombustionSolid Fuels CH 98.81 90.26 TA
2.B.2 Nitric Acid’roduction N.O 97.60 91.54 TA
1.A Stationary CombustionOther fuels- 1A2 CQ 96.96 92.46 TA
1.A Stationary CombustionBiomass CH 96.46 93.10 TA
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1.A.5.b Mobile sources in Agriculture and Forestry CQ 97.38 93.98 TA
1.A.3.b Transport RoadTransportation N.O 95.98 94.41 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
similar proceduras 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 trends from thaal trend.

For the right identification of key categories, also assessment without consideration of the LULUCF
categories was employed. It is obvious from Tafl0]l Tab. 111 and 112 that no additionalkey
categorywas identified when the LULUCF catggs were not considered.

On the whole, 2 key categories were identified either by level assessment or by trend assessment. A
summary of the assessed numbers concerningdatggories is given in Tab:12. Complete tables for
key category analysis aregsented in Annex 1 of this report.

Tab. 1-14 Figures for key categories assessed

Approach 1 Approach 2
Key categories (KC) with LULUCF 33 22
KC identified by LA 21 17
KC identified by TA 26 17
KC identified by LA + TA concurrentl 16 11
KC identified by only LA 6 5
KC identified by only TA 11 6
Key Categories (KC) without LULUCF: 26 19
KC identified by LA 19 14
KC identified by TA 22 15
KC identified by LA + TA concurrent 15 10
KC identified by only LA 4 4
KC identified by only TA 7 5
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1.6 General uncertainty evaluation, including data on the overall uncertainty
for the inventory totals

Uncertainty analysis characterizéise 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 better understanding of the inventory poaelkich
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
and thus establish priorities for furer 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 metihagly (IPCQ006), has been used in the
Czech national wrentory 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 activity data and emission factors foinidligidual 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 inventory report,
scientific literature) ad 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 their field of work and proposed wews or defended the
original ones in discussions. Details are described in the study (CHMI, 2Ab2@ver, refinement of

the input parameters did not substantially affect the resultant uncertainty values. For example, the
resultant uncertainty in gredmuse gas emissions (including LULUCF) in the data for 2010 (reported in
2012) corresponded to a reduction of the value 34® 3.43%6 and the resultant uncertainty in the
trend decreased from 2.40% to 2.34%.

Uncertainty analysis of Tier 1, which is prasenin this volume of NIR, employs the same source
categorization as used in key categories assessment. Actual results of the uncertainty anaB&l2 for
after above mentioned revision of the input parameters are givefirinex 2

Further, uncertainty bses are yearly evaluated for LULUCF, Waste and 1.A.3 Transport, which are then
used for the overall uncertainty analysis. Further investigation of uncertainty bases for other sectors will
be carried out till the next submission.

Results of uncertainty asssment 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) reached26. The correspating uncertainty in trend is 2144 For the case
without LULUCHhe estimated overall uncertainty in level assessnisr®.39% and 2.29% 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 resas used laterApproach2 key source analysi$he
uncertainty analysis is provided in Annex 2 tables.

1.7 General assessment of completeness

CRF Table 9 (Completeness) has been used to give information on the aspect of completeness. This part
of the text includes additional information. All the categories of sources and sinks included in the IPCC
Guidelinesare covered. No additional sources and sinks specific to the Czech Republic have been
identified. Both direct GHGs as well as precursor gases are covered by the Czech inventory. The
geographic coverage is complete.
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' RRAGAZ2YFEf @ GKAA @RSk Iy SHEaEQ dRdYROIARY ©d2Wssé / wcC
RAZO02QOSNBRI GKIG GKAa FdzyOQaAazylrftAaide R2SayQid gl
was used for the completeness checks. Example of this form is given in ABngar 3Vaste ector).
{LISOATAOLft&Y GKSNB INB a2YS SyLiie dGFrofSa NBLRNI:
to import specific tables or display information filled in subcategories. This issue is occurring only for
categories, which are not occurringthe Czech Republic.

1.7.1 Notation keys

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

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

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

IE (included elsewhere):

GL9¢ Aa dzaSR F2N) SyAdaAizya oe& az2dz2NOSa yR NBY2¢
estimated but included elsewhere in the inventory instead of in the expected source/sink category.

2 KSNB daL9¢ A antodgatBeRCRRA gompletériess apled$able 9) indicates where (in the
inventory) these emissions or removals have been included. This deviation from the expected category is
explained.

NE (not estimated):

Gb9é Aa dz&ASR TFT2NJ SEA a dnoyaB bySiviks &f greedhbuse gases thahdalddb & |
0SSy SaldAYIFIGSR® 2KSNBE ab9¢ Ad dzZASR AY |y Ay@Syidzl
completeness table indicate why the emissions or removals have not been estimated. For emissions by

soNDSa FyYyR NBY2@lIfa o0& airyla 27 @:pseynkpodmss§to I &Sz
SaidlrotAakK AF (GKS& | Qidzrtte FINB dabhé¢ oy2iG 200dz2NN
inventory, it is planned that these source or sink categoriesonl SA G KSNJ SadGAYF 4GSR 2NJ

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

According to the Kyaot Protocol, Czech national GHG emissions have to decreas# by IBase 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 generaledse in industrial and
agricultural production and increase in overall eneeggission efficiency.

For 2013¢ 2020 is existing joint commitment of the EU, its MS and Iceland to reduce average annual
emissions by 20% compared to base y&mech Republicals already 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. burikeksindirect emissionor the period from
1990 t02015. ForCQ, CHandN,Othe base year is 1990; forgases the base year is 1995.

Tab. 2-1 GHG emissions from 1999015 excl. bunkers [KICQ eq.]

cqQ' CH® N,O* HFCs PFCs NR Sk Total emissions |
excl LULUCF incl. LULUCF
1990 161649.59 23568.21 10663.05 NE 84.10 197948.82 191461.11
1991 146035.42 21973.73 9161.23 83.94 179160.22 169551.36
1992 141549.39 20585.38 8298.15 85.23 172382.80 162286.52
1993 135570.11 19677.99 7395.39 86.40 164528.86 154836.15
1994 129159.53 18541.72 7242.92 87.48 156649.89 149080.89
1995 129736.95 18135.00 7465.74 0.32 0.01 NO 88.47 157052.78 149006.34
1996 132201.92 17977.30 7289.86 38.02 0.68 NO 98.06 159170.91 150777.26
1997 128839.99 17571.27 7268.04 119.96 1.73 NO 95.83 155435.55 147958.95
1998 123647.03 16900.65 7137.39 173.54 1.66 NO 94.56 149360.65 141739.34
1999 115416.47 16184.56 7001.90 196.78 1.10 NO 95.53 140163.10 132258.04
2000 125788.18 15328.91 6845.16 272.92 4.69 NO 107.99 149380.15 140575.08
2001 125486.45 15072.59 6927.14 411.01 9.75 NO 98.41 148992.74 139859.53
2002 122537.80 14657.49 6638.76 534.27 16.39 NO 120.80 145430.10 136664.43
2003 126092.53 14674.61 6269.15 671.81 8.55 NO 144.19 148737.65 141471.41
2004 126838.97 14239.85 6726.99 771.03 12.81 NO 120.00 149560.41 141772.32
2005 124558.95 14613.64 6512.18 867.74 14.89 NO 111.18 147612.88 139478.29
2006 125889.26 14892.02 6307.82 1166.49 31.09 NO 108.28 149308.88 143339.59
2007 127402.86 14472.58 6296.50 1624.43 29.00 NO 93.41 150731.49 146971.94
2008 122315.94 14563.20 6408.78 1902.14 39.76 NO 93.29 146162.00 139251.38
2009 114684.10 14183.66 5975.22 2010.82 45.44 NO 96.06 137795.64 129863.57
2010 116159.34 14392.54 5765.04 2348.97 48.01 NO 80.23 139593.28 132393.21
2011 114037.62 14295.87 5948.31 2620.17 8.13 NO 85.39 137863.57 129474.60
2012 110621.25 14298.29 5861.44 2765.99 6.36 1.80 89.63 134465.77 125913.06
2013 107102.93 13731.61 5903.14 2989.02 4.55 3.82 92.35 130561.18 122640.95
2014 102799.18 13701.64 6093.78 3229.53 3.02 2.35 94.73 126616.31 118815.22
2015 103769.75 13776.39 6125.54 3455.08 1.96 2.29 90.55 127925.53 121284.84
9%’ -35.81 -41.55 -42.55 7.67 -35.37 -36.65
Note: Global warming potentials (GWPs) used (100 years time horizony: TC@H= 25 N;O =298 Sk = 22800; NF; = 17200; HFCs and PFCs consist of differ
substances, therefore GWPs have to be calculated individually depending on substances
'GHG emissions excluding emissions/removals from LULUCF
Zrelative to base year
%incl. LULUCF
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GHG emissions and removals have significantly decreased in the period, 1998, mainly driven by

the economy transition and pursuing major dropdown in heavy industry activities in the country. The fast
decrease has stopped around 145 000 ki €9 and continues fluctuating ever since (see Fit). From

2010 to 2015 the total GHG emissions (incl. LULUCF) decreased by 8:39%08:37 C®eq. resulting

in total emissions of 12284.84 ktCQ eq. The decrease was caused by, (RFCs emissiorand Sk
emissions (decreased by 10.87%; 35.10%, 4.41%) despite increase in HFC emissions (raised by 6.98%)
compared to previous year. The total GHG emissions and removals in 20123%&%% below the base

year level including LULUCF aB8#,37%, when ectuding LULUCF-.
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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 warentrolled through central planning. For all practical
purposes, there was no real market and this situation resulted in an evepeténg economic and
technological lag which resulted in high energy and material inefficiency. Since 1989 to the present the
economy transformed successfully to a developed matkaten economy. The transformation led to a
decline in production, investment in environmental protection, energy efficiency, fuel switch and
increasing use of renewable energy.

Greenhouse gases emi@s trend between 2007 and 2009 and supposedly up to present days passed
through significant change driven mainly by economic reoesst is noteworthy that in 208 some of

the industrialand energysubsectors reached its lowest amounts of emitted GH&&smling 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 2015in index form (base year = 10 and Trend irHFCs, PFCs &8¢
2015 andSk (1990¢ 2015 actual emissions in index form (base year = 490

The major greenhouse gas in the Czech Republicjsadiah represents 80.54% of total GHG emissions
and removals in 2015, compared to 81.88% in the base year. It is followed JL 1ICA8% in 2015,
12.45% in the base yeal;0 (5.08% in 2015, 5.63% in the base year) agdges (2.95% in 2015, 0.04%
in the base year). The trend of individual GHG eissielative to emissions in the respective base
years is presented iAg. 22.

cQ

CQ emissions have been rapidly ;s
RSONBFaAy3a Ay SI N o
emissions have kept at average of 68 o6
of the amount produced in 1990. Inter| 94
annual decrease in G@missions (excl.| °**
LULUCF) from 2010 to 2015 by 10.67 **
results the total decrease of 35.819 **
from 1990 to 2015. Quotingy absolute | _
figures, C® emissions and removals _,,
decreased from  16649.59 to | 4
103769.75 ktCQin the period from 1990 1995 2000 2005 2010 2015
1990 to 2015, malnly due to |OW€ B 1Energy M2IPPU M3 Agricultre 5 Waste

emissions from the Energycategory rig 2-3 percentual share of GHGs-8Xis begins at 80%part of CQ
(mainly 1.A.2Manufacturing Industries share is hidden)

& Construction

1.A.4.aCommerdal/ Institutional and1.A.4.b Residentig)l.

86%

The main source of G@missions is fossil fuel combustion; within the Euel Combustiortategory,

1.A.1Energy Industryand 1.A.2Manufacturing Industries & Constructicsub-categories are the most
important. CQ emissions increased remarkably between 1990 and 2015 from the TrAr3port

category from 031.87 to 17343.68 kt Cgeq.

CH

CH emissions share decreased almost steadily during the period from 1990 to 20842004 methane
fluctuated around 60% of its base year emissions. In 201%@isdsions were 41.60% below the base
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year level, mainly due to lower contribution of JFBgitive Emissions from Fuelad emissions from
3 Agriculture anddespite increase im the 5Waste category. The main sources of {dthissions are
1.BFugitive Emissions from Fudspolid fuel), 3Agriculture (3.AEnteric Fermentatiorand 3.BManure
Managemen} and 5Waste (5.ASolid Waste Disposal on Lathd 5.BNastewater Treatment and
Dischargg

N.O

N,O emissions strongly decreased from 1990 to 1994 by 32.11% over this period and then shows slow
decreasing trend with inteannual fluctuation N,O emissions decreased between 1990 and 2015 from
10642.52 to 6112.73 kiCQ eq. In 2014N,0 emissions were 42.56% below the base year level, mainly
due to lower emissions from Agriculture and 2.Bhemical Industry andespite increase from the
1.A.3Transportcategory.

The main source of,O emission is category 3.ABgricultural Soils (others less important sources are
1.AFossil Fuel Combustion a@dndustrial Processes2.BChemical Industiy

HFCs

HFCs actual emissions increased remarkably between 1995 and 2015 from 0.33508& kt ©, eq.
Emissions of HFCs have been rapidly increasing since the base year 1995. In 2015, HFCs emissions were
more than 10000times higher than in the base year 1995.

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

PFCs

PFCs actual emissions show very similar trend as HFCs emissions but on much lower scale. They
increased between 1995 and 2015 from 0.01 to 1.96 ki&2OIn 2015, PFCs emissions are over 200
times higher than in the base yed995. 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 accounted for 88.47 ki &P Between 1995 ah2015 they interannually
fluctuated with maximum of 144.19 kt G&g. in 2003 and minimum of 80.23 kt ££9; in 2010. In 2015
Sk reached amount 090.55kt, the level was 1.02% higher the base year (1995).

The main sources of &missions is 2.G Othproduct manufacture and use.
NF

With the technological progress a new gas was included in the previous submissios.aNjas, used

mainly for manufacturing of LCD displays, solar panels and etching semiconductors. Base year for this gas
is 1995. In 205 the emissions of Nlequalled to 2.29 kt C(eq., which is 2.78% decrease, compared to

year 2014
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2.2.2 Description and interpretation of emission trends by category

Fig. 24 presents a summary of GHG emissions by categories for the period from 129bto

1 Category 1 Energy

9 Category 2 Industrial Processa®d Product Use
9 CategonB Agriculture

1 Categoryd LULUCF

1 Categonb Waste

The dominant category is theHBnergy sectqr
which caused for 80.97% of total GH
emissions in 2015 (77.07% in 1990) excludi
LULUCEF, followed by the categoriem@ustrial
Processes and Product Used 3Agriculture
which caused for 12.12% and 6%7of total
GHG emissions in 2015 (8.72% and 8.719
1990, resp.), YVaste category covered 4.13%
and 4LU.UCFcategory removed @87.71 kt
CQ eq. which represents share of 5.52% of ¢
GHG emissions.

180%
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=1 Energy 2IPPU =3 Agriculture 5 Waste

The trend of GHG emissions by categoriesrig. 2.4 Emission trends in 1992015 by categories in inde
presentedin Fig. 24 (indexed relative to theform (base year = 10)

base year), see also the percentual share
individual sectors (Fig-4).

Tab. 2-2 Summary of GHG emissions by category 12905 [kt CGQ eq.]

1 Energy 2 IPPU 3 Agrialture 4 LULUCF 5 Waste \
1990 158569.90 17080.37 17049.98 -6487.71 3126.83
1991 145280.83 13822.62 14776.05 -9608.86 3269.57
1992 139704.28 14587.97 12837.41 -10096.28 3279.01
1993 134456.29 13429.78 11358.39 -9692.70 3361.17
1994 126411.72 14667.86 10315.36 -7569.01 3509.75
1995 127386.59 14157.41 10245.64 -8046.44 3517.95
1996 129112.60 14834.19 9977.98 -8393.65 3528.62
1997 124793.12 15727.31 9593.14 -7476.59 3620.43
1998 119050.50 15833.77 9202.65 -7621.31 3723.39
1999 112492.12 13282.45 9271.62 -7905.05 3716.46
2000 120785.21 14720.47 8975.75 -8805.07 3743.17
2001 120948.03 13979.55 9082.41 -9133.21 3867.68
2002 117756.84 13767.46 8855.49 -8765.67 3989.00
2003 120347.94 14815.57 8388.58 -7266.25 4139.18
2004 120151.37 15745.25 8583.03 -7788.08 4074.26
2005 119563.18 14591.83 8257.49 -8134.59 4117.16
2006 120250.69 15663.66 8111.66 -5969.29 4185.89
2007 120821.36 16482.26 8265.07 -3759.54 4113.87
2008 116011.65 16438.62 8382.73 -6910.63 4302.21
2009 110539.82 13964.07 7929.92 -7932.08 4401.85
2010 111261.56 14965.30 7761.98 -7200.07 4637.01
2011 109071.35 15257.84 7904.13 -8388.97 4684.20
2012 105815.68 15012.07 7895.79 -8552.72 4837.84
2013 101510.15 14982.78 8128.87 -7920.23 5127.98
2014 96618.86 15787.85 8280.62 -7801.09 5151.31
2015 97973.60 15413.84 8482.99 -6640.69 5256.41
1% 1.40% -2.37% 2.44% -14.87% 2.04%
% -38.21% -9.76% -50.25% 2.36% 68.11%
! 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.)

R O A OUR AND 990 99 000 00 010 014 0

A . -
Total (net emissions) 189339.37 147261.15 139419.53 138395.08 131425.78 118@7.53 120486.14
1. Energy 158569.90 127386.59 120785.21 119563.18 111261.56 96618.86 97973.60
A. Fuel combustion (sectoral approach) 146708.40 118081.58 113659.15 113154.06 105470.05 92105.06 93585.84
1. Energy industries 56915.91 61850.19  62061.93 63165.64  61621.14 53533.77 53628.86
2. Manufacturing industries and construction 51234.04 26177.60  23425.60 18844.61  12082.92 9703.89 9921.80
3. Transport 7284.03 9354.55 11932.42 17106.65 17007.86 16966.80 17747.55
4. Other sectors 31274.42 20699.24  16059.26 13763.70  14428.99 11581.60 11906.82
5. Other NO NO 179.95 273.47 329.14 319.00 380.81
B. Fugitive emissions from fuels 11861.51 9305.01 7126.06 6409.12 5791.51 4513.80 4387.76
1. Solid fuels 10779.39 8468.06 6249.66 5513.41 4894.36 3881.99 3774.33
2. Oil and natural gas and other emissions frc 1082.12 836.95 876.40 895.71 897.15 631.81 613.43
energy production
2. Industrial Processes 17080.37 14157.41  14720.47 14591.83  14965.30 15787.85 15413.84
A. Mineral industry 4058.64 3002.08 3607.56 3314.59 3023.19 2538.66 2533.91
B. Chemical industry 2944.23 2808.20 2937.08 2837.88 2371.06 2372.84 2071.06
C. Metal industry 9661.62 7948.37 7435.43 7103.10 6752.62 7206.57 6895.94
D. Norenergy products from fuels and solver 125.56 103.75 148.60 136.23 117.72 116.64 139.55
use
E. Electronic industry NO,NE NO,NE 11.17 6.64 40.20 20.01 18.97
F. Product uses as ODS substitutes NO 0.33 275.02 877.12 2356.78 3232.09 3456.60
G. Other product manufacture and use 290.32 294.69 305.63 316.27 303.73 301.04 297.81
3. Agriculture 17049.98 10245.64 8975.75 8257.49 7761.98 8280.62 8482.99
A. Enteric fermentation 5754.89 3588.22 3048.33 2848.41 2720.02 2817.27 2895.96
B. Manure management 4211.40 2796.78 2509.64 2178.08 1832.57 1753.38 1779.28
D. Agricultural soils 5797.33 3641.03 3257.89 3092.85 3036.67 3502.64 3457.76
G. Liming 1177.82 110.34 112.28 63.98 61.46 150.29 162.89
H. Urea application 108.53 109.27 47.61 74.17 111.27 57.03 187.10
4. Land use, landise change and forestry  -6487.71 -8046.44 -8805.07 -8134.59 -7200.07 -7801.09 -6640.69
A. Forest land -4858.64 -7116.58 -7279.56 -6407.45 -5125.56 -7318.76 -6052.84
B. Cropland 120.62 127.91 89.27 49.02 30.67 17.14 4.67
C. Grassland -145.34 -325.56 -496.90 -526.97 -628.68 -569.10 -550.34
D. Wetlands 21.51 9.11 26.46 21.24 34.26 26.76 25.18
E. Settlements 85.09 90.72 132.24 164.42 128.58 127.60 88.12
F. Other land 0.00 0.00 0.00 10.27 7.21 8.55 7.55
G. Harvested wood products -1712.95 -833.50 -1277.79 -1446.21 -1647.68 -94.41 -164.15
5. Waste 3126.83 3517.95 3743.17 4117.16 4637.01 5151.31 5256.41
A. Solid waste disposal 1979.27 2404.98 2681.79 2867.18 3224.08 3330.79 3385.21
B. Biological treatment of solid waste NE,IE NE,IE NE,IE 60.90 202.65 649.23 678.57
C. Incineration and open burning of waste 23.57 71.99 64.18 137.64 141.15 134.13 134.83
D. Waste water treatment and discharge 1123.99 1040.98 997.20 1051.44 1069.12 1037.16 1057.79
Memo items:
International bunkers 528.22 562.83 593.83 978.94 965.41 882.76 895.14
Aviation 528.22 562.83 593.83 978.94 965.41 882.76 895.14
CQ emissions from biomass 6445.39 5787.22 6652.88 8667.39  12342.53 15726.25 16193.69
Longterm storage of C in waste disposal sites ~ 15558.16 19620.02  24248.75 29472.04  35278.38 39196.76 40084.60
Indirect NO 1307.45 629.48 499.88 475.63 391,22 318.85 308.79
Indirect CQ 2121.74 1745.19 1155.54 1083.21 967.43 777.69 798.70

Total CQ equivalent emissions without 195827.08  155307.59 148224.60  146529.67 138625.85  125838.63 127126.83
land use, laneuse change and forestry

Total CQ equivalent emissions with land 189339.37  147261.15 139419.53  138395.08 131425.78  118037.53 120486.14
use, landuse change and forestry

Total CQ equivalent emissions, including 197948.82  157052.78 149380.15  147612.88 139593.28  126616.31 127925.53
indirect CQ, without land use, laneuse

change and forestry

Total CQ equivalent emissions, including 191461.11  149006.34 140575.08  139478.29 132393.21  118815.22 121284.84
indirect CQ, with land use, laneluse

changeand forestry
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Energy (IPCC Category 1

70.00

The trend for GHG emissions fror
1 Energycategoryshows decreasing trend sooo
of emissions. They strongly decrease
from 1990 to 1994 and then fluctuated by ***
2002. After 2002 they stayed relativel] .00
stable by 2007. In the period 20@2007
emissions kept around 120 000 kt £40.
Total decrease between 1990 and 2015 | 2000
38.21%. Between 2014 to 2015 emissio
from category 1Energyslightly increased
by 1.40% 0.00

30.00 1

10.00

1.A1 1A2 1.A3 1.A4 1.A5 1B

From the total 9073.60kt C@eq. in Fig.2-5 Trends in Energy by categories 192015 (TqCG eq.)

2015 95.52% comes from 1FAel

Combustion, the rest are 1Bugitive Emissions from Fuelaginly Solid Fuels). 1Rigitive Emissions
from Fuelds the largest source for GHvhich represented 30.62% of all &Hhnissions in 2015. 37.22%
of all CHemissions in 2015 originated froEnergycategory.

CQ emissions from fossil fuels combustiontégory 1.AEnergy are the main source in Czech Republic's
inventory with a share of 88.52% in national.,@dissions (excl. LULUCF), @@m category 1Energy
contributes for 73.62% to total GHG emissions, f6H6.60% andN,O for 13.49% in 2015.

Industrial Processeand Product Us€IPCC Category 2)

12.00

GHG emissions from the I&dustrial

Processes and Product Useategory

fluctuated with decreasing trend during
the whole period 1990 to 2015. In earl
bnQa SYAdaArzya RSC
then reached decade minimum in 199
and subsequently decreased with tote
minimum in 2009 (global economi( ,q
recession). Betwae 1990 and 2015
emissions from this category decreas€ 20
by 9.76%. In 2015 emissions amounte

for 15413.84 kt CQeq, . ‘ ol

The main categories in the I&dustrial Fig.2-6 Trends inlPPU by categories 1998015

Processes and Product Usategory are

2.CMetal Industry (44.74%) 2.FProduct Uses as OD$ubsttutes (22.43%), 2.AMineral Industry
(16.44%) and 2.Bhemical Industr{13.44%) of the sectoral emissions in 2015 (Fig).2

10.00

8.00

6.00

The most important GHG of thel2dustrial Processes and Product Wdsgéegory was CQwith 72.89% of
sectoral emissions, follovaeby Fgases (23.04%).
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Agriculture (IPCC Catego8y

GHG emissions from the catego
3 Agriculture decreased relatively steadily
over the period from 1990 to 2003 and the| *®
fluctuated. In 2010 emissions reache .,

|

minimum level which is 54.48% below th
base year level 40 1

3.00
Agriculture amounted 882.99 ktCQ eq. in
2015 which corresponds to 6.67% ¢*”
nationd total emissions (excluding LULUCI ;
The most important sugategory 3.D i l

Agricultural Soils NO  emissions)
. 0 .

contributed by 40.76% to sectoral total I_'Fig. 2-7 Trends in Agriculture by categories 199Q01¢

2015, followed by the 3.A Enteri(rgcqeq)

Fermentation(CH emissions, 34.14%).

3 Agricultureis the largest souce for N,O and second largest source for ¢nissions (73.05% of total
emissions of BD and 26.78% of total emissions of,Cékcluding LULUCF). However it's emission trend
steadily decreases over the whole observed period

Land Use, Lantllse Change anBorestry (IPCC Categoty

GHG removals from the ldand Use, Landse " P e
Change and Forestigategory vary through the **

whole time series with minimum 610096.28kt |

CQeq. in 1992 and maximum3759.54 kt e h

CQeqg. in 2007. In 2015 removals were Lk *®
2.36% above the base year level

Emissions and removals amounted-8640.69 | «w
kt CQ eq. in 2015which corresponds to 5.229
of total national emissions. Emissions ar
removals are calculated from all categories al
in line with GPG for LULUCF; IPCC 2003 and
2006 Gl.

4.8 4.0 4.E 4.F

LULUCF category is the largest sink fos. Clet
CQ removals from this categoramounted to |°*
-6735.41 kt C®eq. in 2015. CHemissions
amounted to 81.91 kt C{eq., NO to 12.81 kt
CQ eg. Trends of the subategories in LULUC] o1s
sector are presented in Fig-&

0.10 -

0.05

0.00 m &b

Fig. 2-8 Trends in LULUCF by separate source and
categories 199@ 2015 (Tg C£eq.)
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Waste (IPCC Categoby

GHG emissions from category\faste | “®

substantially increased during the |zso
whole period. In 2015 emission
amounted for 5256.41 ktCQeq.,
which is 68.11% above the base ye
level. The increase of emissions
mainly due to higher emissions of CH
from 5.ASolid Waste Disposal and du .
higher emissions in 5.C Incineration ar
open burning of waste. As a result ¢
CH recovery systems installed iro.
5.BWastewater Treatment and o e

Discharge total emissions from thi{ 5. 5.8 5.C 5D
category decreased by approx. 32
compared to the base year. The shal
of category 5 Waste in total emissions
was 4.13% in 2015

Fig.2-9 Trends inWasteby categaies 19962015(TgCQ eq.)

The main source is solid 53blid Waste Disposal, which accounted for 69.37% of sectojarfiissions
in 2015, followed by 5.D Wastewater Treatment and Discharge (17.64%.Rriological treatment of
solid wastg(12.99%) Trends of the separate stidategories in Waste sector can be observed on Fay. 2

92.83% of all emissions from Wastaagory are Cllemissions; COcontributes by 2.52% and,® by
4.65%.

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

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

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

Of the qualifying KP LULUCF activities, emission removals from Forest Management dominate for all
years in the reported period from 2013 to 2015. There removals are enhanced byatstirfor
Afforestation/Reforestation activities and by the contribution from changes in carbon pools associated
with Harvested Wood Products (HWP). On the contrary, Deforestation represents emissions for all years
(Tab. 24).

Tab. 2-4 Summary of GHG emissions and removals for KP LULUCF activities, &GO

Year Article 3.3 activities Article 3.4 activities HWP
Afforestration and Deforestation Forest Other Art. 3.4 HWPcontribution
Reforestration Management activities

2013 -491.6 234.3 -6 405.3 NA -134.0
2014 -549.8 231.2 -6 280.9 NA -94.1
2015 -589.4 179.7 -5075.6 NA -164.2
Total* -1 631.7 645.2 -17 651.7 NA -392.2

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

3.1 Overview of sector

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

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

Processing of the activity data is basedtba total energy balance of the Czech Republic. The energy
balance is prepared by CzSO, and is divided into issues for Solid Fuels, Liquid Fuels, Natural Gas,
renewable energy sources and production of heat and electrical energy. Information on the energy
balance forms the basis for preparing a database of activity data in the Reference and Sectoral
Approaches. The Reference Approach is based on data from the source part of the energy balance; the
Sectoral Approach involves processing of data on fuel copgamin a structure corresponding to the
requirements of the IPCC categorizatidn. 2016 CzSO carried on extensive updates of activity data
which are resulting in increased amount of recalculations appeared in this submission compared to the
previous yars.

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

Inventories of Cg CH and N,O emissions from subsector 1.A.3 Transport are performed using the CDV
modelfor 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 espetific or

default emission factorsThe activity data are obtained first of all from the official CzSO energy balance.
The sector statistics and annual targeted surveys are used in special cases, when data missing or are
insufficient.

3.1.1 Key categories in sector 1 Energy

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

On the whole 14 key sources have been identified in sector 1, the most important of which are the first
4 given Tab 3. Thisgroup of sources contributes AB6 to total greenhouse gas emissions (without
LULUCEF).
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It is apparent from the table that the fir§our categories are of fundamental importance for the level of
greenhouse gas emissions in the Czech Republic and, of these, the combustion of Solid Fuels constitutes
a decisive source. This consists primarily in the combustion of Solid Fuels for the prodd&iectricity

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

The results of the inventory, including the activity data, are submitted in the standard CRF format. For
direct greenhouse gases, the ¢ a dzY LJG A2y 2F FdzSfa |yR aAYLX ASRE
However, for stationary sources, the fuel consumption is given in the CRF format in aggregated structure,
i.e. as Solid, Liquid and Gaseous Fuels according to IPCC definition. All tldIERIA Tector 1.A were
appropriately completed for the entire required time interval of 1990 to 201

In 1.BFugitive Emissions from Fuels category, especially 1.8dabMining and Handling was evaluated

as a key category (Tab-13) Category 1.B.2lsb was identified as a key category by the latest
assessment, but only in one from the four tests (LA). Moreover, identifiers placed this category just over
the borderline between key and nekey categories.

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

1.A Stationary Combustion cQ LA TA LA, TA yes yes yes yes 44.04 46.45
Solid Fuels

1.A Stationary Combustion cQ LA TA LA, TA yes yes yes yes 2.11 2.22
Liquid Fuels

1.A.3.b Transport Road CcQ LA, TA LA, TA yes yes yes yes 13.28 14.00
Transportation

1.A Stationary Combustion ca LA TA LA, TA yes yes yes yes 11.27 11.89
Gaseoud-uels

1.B.1.a Coal Mining and CH LA, TA LA, TA yes yes yes yes 2.80 2.95
Handling

1.B.2 Fugitive Emission from CH LA LA yes no yes yes 0.48 0.50
Oil, Natural Gas

1.A Stationary Combustion CH TA TA yes yes yes yes 0.19 0.21
Solid Fuels

1.A Stationary Combustion (ofe} TA yes yes 0.30 0.32
Other fuels- 1A2

1.A Stationary Combustion CH TA yes yes 0.47 0.49
Biomass

1.A.5.b Mobile sources in ca TA yes yes 0.21 0.22
Agriculture and Forestry

1.A.3.b Transport Road NO TA yes yes 0.27 0.29
Transportation

1.A Stationary Combustion N,O TA yes yes 0.11 0.12
Liquid Fuels

1.A Stationary Combustion cQ TA yes no 0.17 0.18
Other fuels- MSW

1.A.3.c Transport Railways CcQ TA yes no 0.21 0.22

KC: key category

3.1.2 Emissions Trends

CQ emissions from the 1.A semtdecreased by6.33%6 from 144 MICQ in 1990 t092 Tg C®in 2015
Furthermore C@emissions from the 1.B sector decreased by 55.@%h f458 ktin 1990 t0194 kt in
2015 as well as GHemissions from 1.B sectors decreased by28% from456 kt in 1990 to168 kt in
2015 Fig. 31 indicates overall trend in G@nd CH emissions in the whole time series for both sectors.
Furthermore Tab. -2 provides data fotrends in 1 Energy for each gas reported in sector.
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Fig.3-1 Trend total CQ(Sectoral Approach) in 1.A and trend of €&hd CHfrom 1.B sector in period 199Q 2015

Tab. 3-2 Emissions of greenhouse gasasd their trend from 1990; 2015from IPCC Category 1 Energy

_ CQ [kt] _ CH, [kt] NLO [ki]

1990 144 726 520.9 2.752
1991 132 820 468.2 2.538
1992 127 970 439.1 2.544
1993 122 950 430.6 2.490
1994 115 488 407.3 2.485
1995 116 679 397.9 2.549
1996 118 482 392.9 2.712
1997 114 389 383.8 2.713
1998 109 145 363.6 2.739
1999 103 357 331.7 2.826
2000 112 532 302.4 2.328
2001 113 051 287.6 2.370
2002 110 313 269.0 2.409
2003 112 924 266.7 2.541
2004 112 959 256.4 2.627
2005 111 920 273.4 2.712
2006 112 335 283.6 2.768
2007 113 330 265.3 2.881
2008 108 553 264.4 2.850
2009 103 417 251.6 2.793
2010 104 043 256.0 2.743
2011 101 901 254.0 2.752
2012 98 833 246.9 2.717
2013 95 388 212.9 2.685
2014 90 622 207.9 2.684
2015 92 052 203.9 2.768
Trend -36% -61% 1%
1990/2015

3.1.2.1 Emission trends by subcategories

The individual subsectors have different contributions to trends in emissions. Ridlltrates the
trends in emissions on thexample of C®emissions and the share of €@missionsin different
subsectors in 2015
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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 congegh to an increase from 7 Tg 40
1990 to 18.3 Tg in 2007. A slight decrease has been apparent sincea2i@8hetween 2014 and 2015
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) m 1A1 Energy Industries

= 1A1 Energy Industries i . .

m 1A2 Manufacturing Industries and Construction
1A3 Transport

1A4 Other Sectors

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

Fig.3-2 Share and developmenof CQ emissions from 1990 2015 in individual subsectors; share of CQemissions il
individual subsectors in 20 [kt]

is apparent slight increasby 07 Tg Emissions from subsector 1.A.1 Energy Industries are almost
constant with slight fluctuations over the entire period; the greatestiuction occurred in subsectors
1.A.2 and 1.A.4 from 50.9 and 29.7 Tg bQ990to 11 and 9.8Tg CQin 2015, respectively.

The fugitive emissions from Solid fuels also indicate substantial decrease in the wholketie® i.e.
58.7% for C@emissionand &.2% for Chemissions. Fugitive Gldmissions from Oil and Natural Gas
also indicate decrease for3&% in the time series. Fugitive £@missions from Oil and Natural Gas
indicates increase, however these emissions are of minor importance in thie whlbmission.

The trends for different subcategories are also presented in T8b. 3
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Fig. 3-3 CQ and CH trend from the sector Fugitive Emissions from Solid Fueded from from the sector Fugitiv
Emissims from Oil and Natural Gas
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Tab. 3-3 Total GHG emissions in [RQ equivalent] from 1990¢ 2015 by sub categories of Energy

1990 158570 146708 56916 51234 7284 31274 NO 11862 10779 1082
1991 145281 134652 55540 43482 6390 29240 NO 10628 9698 931
1992 139704 129614 54705 46354 7973 20582 NO 10090 9227 863
1993 134456 124523 54321 38583 8076 23543 NO 9933 9088 845
1994 126412 116968 54969 30860 8812 22327 NO 9444 8612 832
1995 127387 118082 61850 26178 9355 20699 NO 9305 8468 837
1996 129113 119958 66578 24625 10366 18390 NO 9155 8250 905
1997 124793 115802 62867 24608 10602 17725 NO 8991 8 099 892
1998 119051 110414 60726 22509 10747 16259 173 8636 7696 940
1999 112492 104611 58225 18507 11986 15727 167 7881 6959 922
2000 120785 113659 62062 23426 11932 16059 180 7126 6250 876
2001 120948 114196 64245 20879 12662 16248 161 6752 5925 828
2002 117757 111452 62800 19999 13244 15168 242 6305 5431 873
2003 120348 114133 62449 19937 15018 16484 245 6215 5399 816
2004 120151 114204 62568 19569 15773 16020 273 5947 5186 762
2005 119563 113154 63166 18845 17107 13764 273 6409 5513 896
2006 120251 113615 62615 18543 17765 14433 259 6635 5735 900
2007 120821 114638 66264 16659 18691 12677 347 6183 5287 897
2008 116 012 109875 61533 16197 18564 13204 377 6136 5312 825
2009 110540 104811 57477 15948 18019 13003 364 5729 4861 868
2010 111262 105470 61621 12083 17008 14429 329 5792 4894 897
2011 109071 103315 61881 11191 16823 13032 387 5756 4917 839
2012 105816 100276 59304 10893 16552 13211 316 5540 4856 684
2013 101 510 96939 56306 10312 16430 13581 309 4571 3937 634
2014 96 619 92105 53534 9704 16967 11582 319 4514 3882 632
2015 97 974 93586 53629 9922 17748 11907 381 4388 3774 613
Total Trend -38% -36% 58% -81%  144% -62% 121% -63% -65%  -43%
1990- 2015

Mrend 19982015

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 commonlydftermination of greenhouse gas
emissions from sector 1.A, the IPCC methodology requires also to perform a Reference Approach (RA),
whose main objective is to control the estimation of the,@missions in the Sectoral approach. The
calculation does not guire a lot of input activity data, since the reference approach requires only the
basic values included in the source section of the national energy balance (primary sources) and some
additional information. It provides information only on total £$issons without any further division

into consumer sectors.

From 2015 submission onward, it is required to use the Reference Approach in linéP@if2006

Guidelines (IPCQ006). Main difference between the new reference approach in contrast with the old

oy ST dzaSR dzy At y2¢ 6Lt/ / wmdpT 6i{ESNWVa alikINBS RA yOi (iNDI2R
carbon), used for some neenergy fuels, now a new, broader concept is usei SE Of dzZRSR Ol N&
which includes not only the stored carbon, but also carbead and emitted as G@ 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

F LI NByid R2YSaidAO O2yadzyLliAazy 6! LI NByG O2yadzyLdi
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 (iii) as-@oergy products.
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h@SNIBASSE 2F YEFEGEGSNALIEas O2ydl »/Ay3 4aSEOf dzZRSR Ol Nb?
Tab. 3-4 Products used as feedstocks, reductants, and for rarergy products (IPGR006)

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

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

Non-energy products Bitumen
Lubricants
Paraffin waxes

White spirit

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

Ly GKS /1TSOK ylLiaA2ylt Ayo@Syiz2NE 106203S YSYyiAaA2ySR
the following substances:

1 Naphtha

M Bitumen

1 Paraffin waxes

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

1 White spirit

In Tab. 35 and 36 are reported values, set by the reference approach for the years 1990, 1995, 2000,
2005 2010, 2011, 2012, 20132014 and2015 and a comparison between the reference and sectoral
approach for the same years. In Tab/ & summarized comparison for all time period. In majority of
cases relative differences are less than 2%.
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Tab. 3-5 Activity data in energy units (TJ), used in reference and sectoral approach for basic groups of fossil fuels

1990 Liquid Fuels 358.6 71.8 286.8 300.0 -4.4
Solid Fuels 1315.1 86.7 1228.4 1150.0 6.8
Gaseous Fuels 219.9 219.9 205.4 7.0
Other Fuels 0.3
Total 1893.5 158.5 1735.1 1655.7 4.8

1995 Liquid Fuels 321.3 97.0 224.3 240.0 -6.5
Solid Fuels 937.6 71.0 866.6 878.7 -1.4
Gaseous Fuels 274.7 274.7 260.8 5.3
Other Fuels 0.7
Total 1533.7 168.0 1365.7 1380.2 1.1

2000 Liquid Fuels 311.4 87.6 223.8 238.6 -6.2
Solid Fuels 901.8 66.3 835.5 810.1 3.1
Gaseous Fuels 314.5 3145 305.1 3.1
Other Fuels 1.3
Total 1527.7 153.9 1373.8 1355.0 14

2005 Liquid Fuels 387.5 111.4 276.2 292.1 5.4
Solid Fuels 847.1 75.5 771.6 754.7 2.2
Gaseous Fuels 323.0 323.0 318.9 1.3
OtherFuels 5.7
Total 1557.6 186.8 1370.8 1371.3 0.0

2010  Liquid Fuels 369.9 99.6 270.3 277.3 -2.5
Solid Fuels 781.0 71.5 709.5 687.1 3.3
Gaseous Fuels 338.5 3.8 334.7 309.8 8.1
Other Fuels 5.9
Total 1489.4 174.9 1314.5 1280.1 2.7

2011 Liquid Fuels 358.0 92.6 265.4 272.1 -2.5
Solid Fuels 766.6 70.8 695.8 680.1 2.3
Gaseous Fuels 285.7 4.0 281.7 282.5 -0.3
Other Fuels 6.8
Total 1410.2 167.4 1242.8 1241.5 0.1

2012 Liquid Fuels 353.2 95.2 258.0 266.5 -3.2
Solid Fuels 721.3 71.0 650.3 656.6 -1.0
Gaseous Fuels 287.6 4.1 2835 278.3 1.9
Other Fuels 5.8
Total 1362.0 170.2 1191.8 1207.2 -1.3

2013 Liquid Fuels 340.9 90.1 250.8 257.2 -2.5
Solid Fuels 716.4 73.7 642.7 629.1 2.2
Gaseous-uels 291.4 3.9 287.6 282.8 1.7
Other Fuels 4.7
Total 1348.7 167.7 1181.0 1173.7 0.6

2014 Liquid Fuels 362.3 100.6 261.7 269.5 -2.9
Solid Fuels 665.5 75.8 589.7 585.9 0.7
Gaseous Fuels 259.4 4.0 255.4 250.4 2.0
Other Fuels 5.7
Total 1287.1 180.3 1106.8 1111.5 -0.4

2015 Liquid Fuels 354.8 81.9 272.9 281.3 -3.0
Solid Fuels 684.6 74.6 610.0 582.5 4.7
Gaseous Fuels 272.0 4.0 268.0 263.3 1.8
Other Fuels 7.0
Total 1311.3 160.5 1150.9 1134.1 15
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Tab. 3-6 Results for C@emissions (kt) according to reference approach and comparison with sectoral approach

1990 Liquid Fuels 26 352 5392 20 959 22 22( -5.7
Solid Fuels 127 096 9280 117 816 110 82! 6.3
Gaseous Fuels 11 990 0 11 990 11 20! 7.0
Other Fuels 24
Total 165 438 14 672 150 766 144 26¢ 4.5

1995  Liquid Fuels 23432 7 197 16 235 17 53( -7.4
Solid Fuels 90 470 7 600 82 870 84 38 -1.8
Gaseous Fuels 15110 0 15110 14 34: 53
Other Fuels 60
Total 129 012 14 797 114 215 116 31° -1.8

2000 Liquid Fuels 22 801 6 481 16 320 17 29¢ -5.6
Solid Fuels 87 187 7 093 80 094 78 02( 2.7
Gaseous Fuels 17 297 0 17 297 16 77 31
Other Fuels 117
Total 127 286 13574 113711 112 21( 1.3

2005  Liquid Fuels 28 359 8 282 20 077 21 10¢ -4.9
Solid Fuels 81 664 7 750 73914 72462 20
Gaseous Fuels 17 765 0 17 765 17 53¢ 13
Other Fuels 501
Total 127 788 16 032 111 756 111 60¢ 0.1

2010 Liquid Fuels 27 104 7 394 19 710 20 01¢ -1.5
Solid Fuels 75 294 7 296 67 999 66 12( 2.8
Gaseous Fuels 18 717 210 18 507 17 125 8.1
Other Fuels 512
Total 121 116 14 900 106 216 103 77" 2.4

2011 Liquid Fuels 26 201 6 883 19 317 19 66! -1.7
Solid Fuels 74 364 7 238 67 126 65 77¢ 2.0
Gaseous Fuels 15 786 220 15 565 15 61( -0.3
Other Fuels 58¢
Total 116 350 14 342 102 009 101 63¢ 0.4

2012  Liquid Fuels 25 876 7072 18 804 19 24: -2.3
Solid Fuels 69 823 7215 62 607 63 42: -1.3
Gaseous Fuels 15 876 225 15 651 15 36: 19
Other Fuels 53¢
Total 111 574 14512 97 062 98 56¢ -1.5

2013  Liquid Fuels 24 950 6 691 18 259 18 58¢ -1.8
Solid Fuels 68 895 7 487 61 408 60 55( 14
Gaseous Fuels 16 117 215 15 902 15 64( 1.7
Other Fuels 413
Total 109 962 14 393 95 569 95 187 0.4

2014  Liquid Fuels 26 531 7 460 19 071 19471 21
Solid Fuels 64 494 7 632 56 863 56 58t¢ 0.5
Gaseous Fuels 14 358 220 14 138 13 86( 2.0
Other Fuels 50C
Total 105 383 15311 90 072 90 41¢ -0.4

2015 Liquid Fuels 26 066 6134 19 932 20 33¢ -2.0
Solid Fuels 66 235 7471 58764 56 33: 4.3
Gaseous Fuels 15 059 223 14 836 14 58¢ 17
Other Fuels 60€
Total 107 360 13 828 93 532 91 85¢ 1.8
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Tab. 3-7 Apparent consumption in energy units (PJ) used in reference and sectoral approach for all fossil fuels and
corresponding results for Cmissions (kt)

1990 18935 1585 17351 1 6557 48 165438 14672 150 766 144 268 4.5
1991 17024 1140 15884 15220 44 148722 10766 137 956 132 421 4.2
1992 16397 1202 15195 1 4864 2.2 140845 11 327 129 518 127 574 15
1993 15788 1083 14705 14312 27 135199 10250 124 949 122 572 19
1994 15104 1306 13798 1 3539 19 128422 12125 116 297 115121 1.0
1995 15337 1680 13657 1 3802 -1.1 129012 14797 114 215 116 317 -1.8
1996 15758 1740 14018 14188 -1.2 130975 15311 115 664 118 132 2.1
1997 15897 1712 14185 13746 32 132952 15251 117 701 114 044 3.2
1998 15385 1672 13713 1 3267 34 127464 14935 112 529 108 805 34
1999 14215 1491 12725 12677 04 115764 12876 102 889 103 043 -0.1
2000 15277 1539 13738 1 3550 14 127286 13574 113 711 112 210 13
2001 15523 1512 14010 13738 20 128304 13262 115 042 112 719 2.1
2002 15352 1589 13763 13438 24 126666 14023 112 642 109 979 2.4
2003 15516 1675 13841 13770 05 128171 14871 113 300 112 601 0.6
2004 15201 1957 13244 13827 -42 124505 17 064 107 441 112 644 -4.6
2005 15576 1868 13708 13713 0.0 127788 16032 111 756 111 606 0.1
2006 15853 1968 13884 13735 11 130371 17090 113 281 111 999 11
2007 15856 1874 13983 13787 14 131482 16424 115 058 113 027 18
2008 15250 1924 13327 13287 0.3 125215 16524 108 691 108 255 0.4
2009 14015 1572 12443 12621 -14 114708 13332 101 376 103 157 -1.7
2010 14894 1749 13145 12801 27 121116 14900 106 216 103 777 2.4
2011 14102 1674 12428 12415 0.1 116350 14342 102 009 101 638 0.4
2012 13620 1702 11918 12072 -1.3 111574 14512 97 062 98 568 -1.5
2013 13487 1677 11810 11737 0.6 109962 14393 95 569 95 187 0.4
2014 12871 1803 11068 11115 -04 105383 15311 90 072 90 419 -0.4
2015 13113 1605 11509 11341 15 107360 13828 93 532 91 858 18

3.2.2 International bunker fuels

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

Basic activity data are available in tBgSO energy balance (CzSO, R0l#b. 38 gives the amount of
stored Kerosene Jet Fuel.

Tab. 3-8 Kerosene Jet Fuel in international bunkers

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

[Tdlyear] 10163 13062 13573 14070 14763 15644 14287 13387 13272 12367 11931 12241 12413

3.2.3 Feedstocks and non-energy use of fuels

New and since this year valid methodology (IPCC, 2006) clearly sets the borders between the sectors
Energy and Industrial Processes and Product Use (IPPU). Compared to the previous methodology version
(IPC, 1997), emissions from namergy use of fuels is reported mainly in sectagr lPPPU. To prevent

double counting or omission of resources it is hecessary to carefully carry out a completeness check of

CQ emissions in the sectors 1.A (Energgombustion) and 2¢ IPPU, for those kinds of fuels that are

used for both energy and neenergy purposes.
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Non-energy fuels are divided into three categories:

1) Raw materials for the chemical industry (Feedstock§hese fossil fuels are used in particular in
the production of organic compounds and to a lesser extent in the production of inorganic
chemicals (e.g. ammonia) and their derivatives. For organic substances normally part of the
carbon contained in the feedstock remains largely stored in these products. Tgparaples 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 adwctant in metallurgy 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 process. Typical example of reductant is metallurgical coke.

3) Nonrenergy products Nonenergy products are materials, derived from fuels in refineries or
coke plants, which unlike the previous two cases, are used directly for its conventional physical
properties, specifically it is about lubricants (lubricating oils and petrolatum), diluents and
solvents, bitumen (for covering roads and roofs) and paraffin. In category IPPU emissions of CO
and other GHG occur only to a limited extent (e.g. during tRkalagion of lubricants and
paraffin). Substantial emissions occur during their recovery and during disposal by incineration
(in the sector and in Waste).

Emissions from feedstocks in chemical industry are reported in subsector 2.B, from reductants yrimaril
in subsector 2.C and from namergy 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 Parliamerdnd of the Council on energy statistics distinguishes various types of fuels in their
use for energy and noeanergy purposes. Below are listed the different kinds of fuels with a high
proportion of nonenergy use in the Czech Republic.

Some types of liquiduels are designed mainly for namergy use. This is primarily naphtha, for which

CzSO indicates, since 2001, that virtually the entire amount is consumed f@neogy purposes by the
chemical industry, mainly as petrochemicals (2.B). Less significim® nonrenergy 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 in 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 Produdieh finds application in the
production of hydrogen by partial oxidation with steam for subsequent production of ammonia and
further part of it is also used as a Solvent Use. In 2015, the consumption of Other Petroleum Products for
non-energy purposegparticularly in suksectors 2.B, 2.D) was 18.4 PJ, @@duced 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 Solvent Use (2.D.3) there is
no CQ produced.

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

The liquid fuels, used specially for renergy purposesinclude also bitumen, whose consumption in
2015 was 21.9 TJ and lubricants with consumption in 2015 of 7.8 PJ. While in the case of using bitumen
there are no emissions of GCBtored carbon), in the case of lubricants use, annually a part is oxidized to
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Q0, (Reported in 2.D.1) Consequently, C€ported in Tablel.A(d) under Lubricants is the, @Dich is
arising in 2.D.1.

Solid fuels for nofenergy purposes are mainly used as reductants. These include coke (Coke Oven Coke),
from which in 2015 were used 2L PJ in the production of iron and steel (2.C.1). Consequently, CO
reported in Tablel.A(d) under Coke Oven Coke is thenv@ioh is arising in 2.C.1 from Metallurgical coke

use. In the Other bituminous coal in 2015 were used 7.5 PJ asmergy use. Otlr bituminous coal

was used as reductant in 2.C.1 as well.

Natural gas (NG) is in many countries also used as a feedstock. In the Czech Republic it was not until
recently, and since 2008 the CzSO indicates that approximately 1% of annual consumptiamadfgset

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

Fuels for norenergy use are not accounted for into the Sectoral approach in category 1.A. In the
Reference approach NEdJe deducted from the apparent consumption as excluded carbon (see. Sub
chapter "CQreference approach and comparison with sectoral approach™).

In Tab. 39 are listed calorific values of the energy balance calculation of CzSO and default emission
factors,which were used in the reference approach.

Tab. 3-9 Net calorific values and emission factors of feedstocks

[GJ/K{] [t COJ/TI]
LPG 45 945 65.86"
Naphtha 43 600 73.30
White Spirit 40 193 73.30
Lubricants 40 193 73.30
Bitumen 40193 80.70
Paraffin Wax 40193 73.30
Petroleum Coke 38 500 97.50
Other Petroleum Products 39463 73.30
Refinery Gas 46 023 55.08"
Coke Oven Coke 28775’ 107.0

0

country-specific value
2)

used inblast 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 thesespecific sources.

The data for the whole time series was constructed on the basis of data from the CzSO Questionnaire
(CzS02016, where the data on fuel consumption are provided in various ways. Data are available for
Solid and Liquid Fuels in masstsnikt p.a.), where the net caloric values of these fuels are also
tabulated. The consumption of gaseous fuels derived from fossil fuels is given in TJ p.a. Natural Gas is
given in thousand rhand the consumption in TJ is also tabulated; however, in @mse d is calculated

using the gross caloric value. The Energy balance in mass units (kt p.a.) for last report@®i®as (

given in Annex 4, Tables-A4 A4-7.

Since 2012 submission net calorific values for Liquid Fuels for the whole time seriasiable. These
are now assumed to be correct (agreed by CzSO) and therefore used for conversion of activity data from
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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 emission inventory are further specified in detail for the individual
phases of data preparation and processing and subsequent utilization of the results of calculations with
subsequent data storage.

3.2.4.1 Collection of activit y data

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

If the data are taken from the Internet, the relevant passages (téatdes) 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 seot compiler and, where possible, the relevant passages (texts, tables) are
scanned and stored in electronic form.

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

In case EU ETS data are used, the original forms aredsiorarchive of national inventory system
coordinator, as well as officially at Ministry of Environment.

3.2.4.2 Conversion of activity data to the CRF format

The activity data are converted from the energy balance to the CRF structure in the EXCEL format. Each
W2NJAy3 FAES KFa F a¢AdtS LI 3IS¢e a GKS FANRAG akKsS
computational model for emission estimates from the stationary sources in Energy sector.

The Title page shall contain particularly the following infation:

the name and description of the file

the author of the file

the date of creation of the file

the dates of the latest wplating, in order

the source of the data employed

description of transfer of specific data from the source files

the means ofiggregation of the data base employed in conversion
explanations and comments.

=4 =4 =8 =8 -8 -8 -8 -9

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 sudmaies and the computation of
emission estimates is carried out. The operational part of the files contains whole computational
approach for estimation of GOCH and NO emissions, which includes following steps:

1 complete division of data about consutmign of each kind of fuels from Energy balance

provided by CzSO into the structure compatible with CRF Reporter (for purposes of Sectoral
and Reference Approaches)
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1 complete set of NCV for specific kinds of fuels and emission and oxidation factors (if
appicable)

computation of emission estimates

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 GRREdReAll
computational sheets are managed in whole tiseries and units of input and output values are
recorded as well.

For current submission is added additional part of computational model, which enables comparison of
data from previous submissionmith the data from current submission. This step is important especially
0SOIdzaS (GKAa &SIFNRa adzomYAaaizy gl a O2YLAt SR dzaAy
(IPCC, 2006).

3.2.4.3 Calculations of emissions

Original activity data are provided in kiloton$ means that it is necessary to convert these values to
energy unit; terajoules. For this conversion 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
(&zS0,2016), however the data were calculated using the gross calorific values, so it is necessary to
recalculate these values to net calorific values.

Natural Gas is provided in the statistic reporting in the CzSO Questionnaire 20280 thousand m
and in TJ; however, the data in TJ is determined using the gross caloric value. Volume reported by CzSO
inthousandmMA & NBf I 4GSR (2 GKS oaldNIRS O2yRAGAZ2YAadI APPSO

CzSO uses for the conversion between gross and hetifcavalue coefficient NCV/GCV = 0.9. In 2014
was carried out research in order to develop methodology for determination of precise values of this
coefficient. Details concerning the research and methodology of determination of the coefficient
NCV/GC\siprovided in Annex 5.

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

bow T8t T p NJOP w o T

08 6 p p ™ @ 0 ¢ X
where NCV and GCV are expressed in MJfmthe reference temperatures® wmp 6/ OA DS
conditions). However, improved values of the ratio NCV/GCYV is not far from the IPCC default value 0.9.
For example, to the NCV = 34.424 M3given in the Tab.-30 it corresponds the ratio NVC/GCV=0.9019
calculated from the equationteve. This equation was used for calculation of NCV from GCYV for all time
period.

For calculation of CCemissions are used emission factors, which are either provided in the IPCC 2006
Guidelines (IPCC, 2006), or which were determined as cospégificemission factors. Since €O
emission factors depend on quality of specific of fuel, the values of emission factors are listed in the
specific chapters bellow. Default emission factors from the IPCC methodology have been for key
categories gradually subsiiied by country specific emission factors. Moreover, in case @fe@ssion
factors from lignite (brown coal) and bituminous coal, the previous cotsypBcific emission factors
were in this submission refined by using-tapdate national data. Descriptioof used countrspecific
emission factors including ways of their evaluations is provided in Annex 3.
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CH and NO emissions from fuel combustion from stationary sources are not among the key categories.
Thus contrary to Cemission factors, for GHnd N,O emission factors are used always default values
from IPCC 2006 Guidelines (IPCC, 2006). a8H NO emission factors are listed in the specific
subchapters for specific subcategories.

General C@emission factors and NCV are provided in Takh03

Tab. 3-10 Net calorific values (NCV), GE&mission factors and oxidation factors used in the Czech GHG invert@g15

Crude Oil 42.400 73.30 1 73.30
Gas/Diesel Oll 42.600 74.10 1 74.10
Residual Fuel Qil 39.500 77.40 1 77.40
LPG” 45.945 65.86 1 65.86
Naphtha 43.600 73.30 1 73.30
Bitumen 40.193 80.70 1 80.70
Lubricants 40.193 73.30 1 73.30
Petroleum Coke 38.500 97.50 1 97.50
Other Oil 39.463 73.30 1 73.30
Coking Cod 29.536 93.53 1 93.53
Other Bituminous Coal 21.990 95.23 0.9707 92.44
Lignite (Brown Coafy 11.979 100.79 0.9846 99.24
Brown Coal Briquettes 19.793 97.50 0.9846’ 96.00
Coke Oven Coke 28.750 107.00 1 107.00
Coke Oven Gas (TJ/mill.%n 16.064° 44.40 1 44.40
Natural Gas (TJ/G) 48.756 55.42 1 55.42
Natural Gas (TJ/mill. 34,575 55.42 1 55.42

a) Emission factor without oxidation factor

b) Resultingemission factor with oxidation factor

O TImil.is Gr mp ¢/ LI T mamdo 1t}
d) Country specific values of {&Fs and oxidation factors

3.2.5 Uncertainties and time -series consistency

The emission inventory is based on 2 types of data accompanied by diffeveid of uncertainty:

9 Activity data (consumption of individual kinds of fuels)
1 Emission factors

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

Activity data
Information on fuel consumption is taken from CzSO (CzS@®).201
Uncertainties:
1) on the part of CzSO in collecting and processing phienary data

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

to energy units must be performed using the fuel calorific value. The determination of these values is
accompanied by uncertainties following from the method employed (mostly laboratory expertise) (2nd
level of uncertainty). The averagfuel 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 location, it is necessary to determine the average calorific value on thedbasiseighted average

¢ 3rd level of uncertainty.

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

The sector compiler introduced uncertainty into the processing that can be based on an elementary error
in interpreting the data. Howevehecause 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. 0.5%).

Emission factors

For calcualtions were applied

1) Default emissiofiactors

The research carried out in 2012 focused also on the determining of uncertainties of emission factors
(CHMI, 2012b). Results are provided in the Tahl.3The uncertainty values for the default emission
factors are based on the 2006 Guideline@R 2006).

2) Country specific emission factors

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

Tab. 3-11 Uncertainty data from Energy sector (stationary combustion) for uncertainty analysis

(ofe) 1.A Stationary combustioQ 4 3 E. Krtkova, V. Neuzil, AD andugE. in line
Solid Fuels with 2006 Guidelines
(ofe) 1.A Stationary combustioQ 3 2.5 E. Krtkova, V. Neuzil, AD and EF unc. in |
Gaseous Fuels with 2006 Guidelines
CQ 1.A Stationary combustian 5 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
Liquid Fuels with 2006 Guidelines
(ofe) 1.A Stationary combustioQ 10 15 E. Krtkova, V. Neuzil, AD and EF unc. in |
Other Fuelg 1.A.2 with 2006 Guidelines
(ofe} 1.A.3.e Other Transportation 4 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
with 2006 Guidelines
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.AStationary 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
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CH, 1.A Stationargombustiong 8 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Biomass with 2006 Guidelines
CH, 1.A.5.b Mobile sources in 7 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture and forestry with 2006 Guidelines
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, Weuzil, AD and EF unc. in lin
Gaseous Fuels with 2006 Guidelines
N,O 1.A Stationary combustioQ 5 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
Liquid Fuels with 2006 Guidelines
N,O 1.A Stationary combustioQ 8 60 E. Krtkova, V. Neuzil, AD and EF uninén
Biomass with 2006 Guidelines
N,O 1.A Stationary combustioQ 10 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
Other Fuelg 1.A.2 with 2006 Guidelines
N,O 1.A.3.e Other Transportation 4 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
with 2006Guidelines
N,O 1.A.5.b Mobile sources in 7 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture and forestry with 2006 Guidelines

Time- series consistency

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

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

So far, no means have been found for consistent and systematic verification of the consistency of time
series at C20 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 thatistical data on fuel consumption to the
individual energy balance chapters is performed by the valid methodology accordingN&CE (the
former Czech equivalent was OKE&Branch Classification of Economic Activities). Th&I®ZE code is
assigned to eonomic entities on the basis of their Id.No. (Identification Numbers). This can result in
substantial interannual changes in the individual subcategories.

Example:

The decisive GYACE code for entity A is that for chemical production. He operatesealdailgr with a
substantial fraction of fuel in the entire 1.A.2.c subsector. The energy production is split off to
independent entity B, whose main activity is production and supply of heat. In the final analysis, the
reported fuel consumption is shiftéem 1.A.2.cto 1.A.1.a.

Ly GKS /1 SOK wSLlzotA0s (KS mModhnQa +FyR 06S3aAyyAy3
rational utilization of means of production was sought and changes in the ownership structure of-energy
production facilities were gte frequent. Consequently, consistency of the time series is interrupted in
some subcategories. Justification for the exact causes of each such change lies outside the current
capabilities of the sector compiler.

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

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

3.2.6 QA/QC and verification

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

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

Sectoral guarantor and administrator of QA/QC procedures, Viadimir Neuzil (KONEKO manager):

1 processes and updates the sectoral QA/QC plan

9 organizes QC prodere

1 ensures verification procedures and is responsible for its realization

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

ensures data input ithe CRF Reporter

carries out autecontrol ¢ control of input data and primary computations

ensures and is responsible for the storing of documents

= =4 =

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 expert familiar with the
topic (Pavel Fott, former NIS coordinator). At thimitcol level individual steps are controlled according
official QA/QC methodology (IPCC, 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 trassom 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.

Verification procedures are included upon the suggestion of the QA/QC sectoral guaramtothaft
consultation with the NIS coordinator. They are aimed mainly at the comparison with independent data
sources that are not based on data processing from the CzSO energy balance. The relevant independent
sources in the Czech Republic are representedidta published and verified within the EU Emission
Trading Scheme (ETS), from the national system REZZO, used for the registration of ambient air
pollutants, and based mainly on data collection from individual plants. In addition to emission data the
REZO database includes also activity data, independent of 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 employes of KONEKO (Pavel Fott) familiar with the assessed topic participate in the QC
procedures. The cooperation is based on ad hoc contracts ensured by the QA/QC sectoral guarantor. As
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already mentioned above, also experts from CzSO, closely cooperatinglithand 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. This year the QA was held by external expert of NIS team. Since this
submssion was processed using new updated methodology, the QA/QC procedures were applied on
very detail this year.

Other QC procedures were performed using data indicators which should have the same course as the
reported value. Where these data are availalletails of this QC are given in the following figures.

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

This category is divided into 3 sub categories:
9 Electricity Generation (CRF 1.A.1.a.i)
1 Combined Heat and Power Generation (1.A.1.a.ii)
1 Heat Plantg1.A.1.a.iii)

Even though this division is used in the new methodology (IPCC, 2006), since so far no reliable data is
available for this detailed classification, in this submission, the reported data is 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 in the following outline.

1.A.l.a.i, 2015

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [-] [kt] [kg CHITJ] [kt] (kg N.O/TJ] [kt]
Heating and Other Gasoill 85.2 74.1 1 6.3 3 0.00026 0.6 0.00005
Fuel Oil- Low Sulphur 829.5 77.4 1 64.2 3 0.00249 0.6 0.00050
Other Bituminous Coal 76 307.6 95.4%) 0.9707%) 7 065.7 1 0.07631 1.5 0.11446
Brown Coal + Lignite 370913.7 100.8%) 0.9846*) 36 824.5 1 0.37091 1.5 0.55637
Coal Tars 25.0 80.7 1 2.0 1 0.00003 1.5 0.00004
Coke Oven Gas 4937.2 44.4 1 219.2 1 0.00494 0.1 0.00049
Natural Gas 39879.46  55.42%) 1 22101 1 0.03988 0.1 0.00399
Waste- fossil fraction 2 382.0 91.7 1 218.4 30 0.0715 4.0 0.00953
Waste- biomass fraction 3573.0 100.0 1 357.3 30 0.1072 4.0 0.01429
Wood/Wood Waste 18 183.0 112.0 1 2 036.5 30 0.5455 4.0 0.07273
Gaseous Biomass 1107.0 54.6 1 60.4 1 0.0011 0.1 0.00011
Total year 2015 518 222.6 49 064.8 1.2201 0.77256
Total year 2014 515 377.4 48 840.4 1.1525 0.76627
Index 2015/2014 1.01 1.00 1.06 1.01
Total year 1990 569 994.5 54 685.8 0.6212 0.81216
Index 2015/1990 0.91 0.90 1.96 0.95

" Country specific data
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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 follovangine.

2015
Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N,O CQ CH N,O

Heating and Other Gasoill CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO Cs D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO Cs D D Tier 2 Tier 1 Tier 1
Waste- fossil fraction ISOH, MTI D D D Tier 1 Tier 1 Tier 1
Waste- biomass fraction ISOH, MTI D D D Tier 1 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

The fraction of CQemissions from sector 1.A.1 equalle8.B% in 20% in the 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 category encompasses all facilities that predetectric 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% LyO® O2YLIyesz 5! [YL! LyO
and a number of others in the individual regions and larger cities in the Czech Republic.

In 2015, the fraction of GQemissions in subsector 1.A.1.a equalled 87.4% of total €@@ssions in
sector 1.A.1.

From the total installed capacity of eledity generation 199 GWe in 205, 11.28 GWe are accounted
for thermal power plants:

Nuclear 4290 MWe
Hydro 208 MWe
Solar photovoltaic 2075 MWe
Wind 2 818 MWe
Combustible fuels 11275 MWe
Total capacity 19 990 MWe

In the final energy balance of Cz8xSO, 2@®), the consumption of the individual kinds of fuels in this
sector is reported in section Transformation Sector under the items:

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

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

35.30Steam and air conditioning supply (production, collection and distribution of steam and hot water
for heating, power and dter purposes)
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The volume of production of electricity and heat and the structure of the sources are shown in the
following overview.

Electricity production (GWh) 51 063
Main activity producer electricity plants 8 649
Main activity producer CHP plants 33778
Autoproducer electricity plants 70
Autoproducer CHP plants 8 566
Heat production (TJ) 118 467
Main activity producer CHP plants 84 937
Main activity producer heat plants 17 195
Autoproducer CHP plants 9 595
Autoproducer heat plants 6 740

Fig.3-4 presents an overview of development of f&fnissions in source category 1.A.1.a.

CQ emissions indicate stable trend with only a
few oscillationsn the whole time series.

The trend in emissions is mainly shaped by the
development and structures of the electricity
generation installations involved, since these
installations account for the majority of the
pertinent emissions. As is clear from the
figure, Solid Fuels are the main driving force
for emissions in this source category. Brown
Coal and Lignite are the most important, with

CO, emissions [Mt]

1990 1 2000 200 2010 5| average consumption of 446 PJ, corresponding
e menos coa to 43981 kt CQyear on an average for the
g?;:‘:g;ﬁam) Biomass whole 1990¢ 2015 period. Theecond largest
consumption corresponds to Other
Fig.3-4 Development of C@emissions in 1.A.1.a category Bituminous  Coal, with an average

consumption of 78 PJ, corresponding to 7 285

kt CQlyear on an average for the whole 1990
¢ 2015 period. The remaining Solid Fuels do not correspond to any significant qaisurin this
category.

Since 2007, the countyrgpecific emission factor for Brown Coal + Lignite has been equal to 27.50t C/TJ; a
country-specific emission factor equal to 26.02 t C/TJ for Other Bituminous Coal and Coking Coal has
been used to calculat€Q emissions. In 2015 was conducted research in order to update these emission
factors. The detailed description of the research is provided in Annex 3. As mentioned above, this means
that approximately 95% of the emissions from fuels in this categorye wietermined using country
specific emission factors, i.e. at the level of Tier 2.

Since last submission country specific oxidation factors for Other Bituminous Coal, Brown Coal and
Lignite and Brown Coal Briquettes were applied. The detailed descripfidhe 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
deaeased 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, it shows increasing trend, but later only minor changes were
observed which can be considered insignificant.
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The item Other Fuels in Figd3epresents waste consumption for waste incineration

3.2.7.2 Methodological issues (CRF 1.A.1.a.i)

The basic methodological approaches were presented in section 3.2.4. In the foltewtingnly specific
problems, which are characteristic for the described subsector, will be addressed. This is essentially a
waste combustion in the municipal waste incinerators, which simultaneously produce electricity and

supply heat see chapter 3.2.2.1.

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

1990 1995 2000 2005 2010 2015

mCO2 mCH4 N20

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

This category consists of emissions caused by
incineration  of municipal solid waste for
energy purposes. Originally this chapter was
part of 5C Waste Incineration but, based on
the suggestion of ICR {@ountry review), this
chapter was shifted under the energy sector.
This chapter is still prepared by CUECa(leb
University Environment Center)¢ the
organization responsible for the Waste sector.

This category consists of emissions of, CO
from incinerated fossil carbon in MSW and
emissions of methane andN,O from
incineration of MSW.

There are three municipaolid waste (MSW)

incineration plants in the Czech Republic. One is located in Prague (ZEVO Malesice), one in Brno (SAKO)

and the newest one in Liberec (Termizo).

Tab. 3-12 Capacity of municipal waste incimation plants in the Czech Republic, 201

TERMIZO (Liberec)
t N} Oa1S af dzOo @
SAKO a.s. (Brno)

Fdad o6t NI KIo

96
310
224

There are also 76 other facilities incinerating ofirenerating industrial and hazardous waste, with a total capacity IGO6f

waste. This waste is reported under 5C.

All the parameters and calculations are shown in the following TdB. 3

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

See chapter 3.2.5.
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700 350
. - 3.2.7.4  Category-specific QA/QC and
= ~ verification (CRF 1.A.1.a.i)
£ 500 250 {g
§ w0 200 5 Fig. 36 shows the correlation of fuel
. o B consumption in category 1.A.1.a and total
s & gross electricity and heat production. Total
£ 200 100 2 . ..
& energy production should have a similar
100 50 trend to total fuels consumption in category
o 0 1.Ala.
1990 1995 2000 2005 2010 2015
Fuels consumption Gross ele. production . . . .
Grossheatproduction  ——Totl grss enrgy production Throughout the whole time period it is

possible to see a good correlation between
the total fuel consumption and gross energy
production. There are minor fluctuations
caused by variation of the ratio between the electricity and the amount of heat produced.

Fig.3-6 The ratio between the total consumption of fuels from tl
heat sources in the category.Al.aand overall energy production

For additional information please see 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 erggr but in NIS it is still managed under waste sector and for this
particular chapter all relevant QA/QC procedures are described in waste chapter.

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

Quite extensive recalculations were carried out in this sigsion due to different reasons. Following
tables are describing the change caused by these recalculations.

Recalculations based on changes in the official Energy balance of the Czech Republic provided by CzSO
Liquid fue

Tab. 3-13 Recalculationgaused by change in activity dafar Liquid fuels in submission 2017

Submission 2016 TJ 2 465.7 17771 1698.9 798.4
Submission 2017 TJ 2 350.4 3003.6 17385 995.5
Difference TJ -115.4 1226.5 39.6 197.1

% -4.7 69.0 2.3 24.7
Submission 2016 kt 190.4 137.5 131.4 61.4
Submission 2017 kt 181.5 2325 134.4 76.6
Difference kt -8.9 94.9 3.1 15.3

% -4.7 69.0 2.3 24.9
Submission 2016 kt 0.00740 0.00533 0.00510 0.00240
Submission 2017 kt 0.00705 0.00901 0.00522 0.00299
Difference kt -0.00035 0.00368 0.00012 0.00059

% -4.7 69.0 2.3 24.7
Submission 2016 kt 0.00148 0.00107 0.00102 0.00048
Submission 2017 kt 0.00141 0.00180 0.00104 0.00060
Difference kt -0.00007 0.00074 0.00002 0.00012

% -4.7 69.0 2.3 24.7
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Solid fuels

Tab. 3-14 Recalculationgaused by change in activity dafar Solid fuels in submission 2017

Fuel consumption 2009 2010 2011 2012 2013 2014 |
Submission 2016 TJ 499 481 530 029 525 934 505 295 479 193 453 163
Submission 2017 TJ 499 704 530 591 529 902 506 884 482 059 455 034
Difference TJ 223.0 562.3 3967.3 1588.8 2 866.5 1870.8

% 0.04 0.1 0.8 0.3 0.6 0.4
CQ emission 2009 2010 2011 2012 2013 2014 \
Submission 2016 kt 48 568 51439 51 215 49 196 46 546 44 180
Submission 2017 kt 48 586 51 488 51 594 49 340 46 810 44 335
Difference kt 18.0 48.8 378.7 143.3 264.7 155.3

% 0.04 0.1 0.7 0.3 0.6 0.4

CH emission

Submission 2016 kt 0.4995 0.5300 0.5259 0.5053 0.4792 0.4532
Submission 2017 kt 0.4997 0.5306 0.5299 0.5069 0.4821 0.4550
Difference kt 0.0002 0.0006 0.0040 0.0016 0.0029 0.0019

% 0.04 0.1 0.8 0.3 0.6 0.4
N,O emission*) 2009 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.6947 0.7363 0.7286 0.7002 0.6635 0.6270
Submissior2017 kt 0.7446 0.7895 0.7861 0.7522 0.7148 0.6744
Difference kt 0.0499 0.0532 0.0576 0.0521 0.0513 0.0473

% 7.19 7.2 7.9 7.4 7.7 7.5

")

combination of recalcualtions based on changes in activity data and change of emissions factor (UNFCCC review, September 2016

Natural Gas

Tab. 3-15Recalculations caused by change in activity data for Natural Gas in submission 2017

Fuel consumption 2010 2011 2012 2013 2014 \
Submission 2016 TJ 35715.7 34 579.8 35381.9 34 604.5 34 089.5
Submission 2017 TJ 39 331.2 38 510.8 39 551.5 44 016.4 36756.5
Difference TJ 3615.5 3931.0 4 169.6 9411.9 2667.0

% 10.1 114 11.8 27.2 7.8
CQ emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 1974.6 1910.9 1953.1 1913.7 1887.0
Submission 2017 kt 21745 2128.1 2183.3 24342 2034.6
Difference kt 199.9 217.2 230.2 520.5 147.6

% 10.1 11.4 11.8 27.2 7.8
CH emission 2010 2011 2012 2013 2014 \
Submission 2016 0.0357 0.0346 0.0354 0.0346 0.0341
Submission 2017 kt 0.0393 0.0385 0.0396 0.0440 0.0368
Difference kt 0.0036 0.0039 0.0042 0.0094 0.0027

% 10.1 11.4 11.8 27.2 7.8
N,O emission 2010 2011 2012 2013 2014
Submission 2016 kt 0.0036 0.0035 0.0035 0.0035 0.0034
Submission 2017 kt 0.0039 0.0039 0.0040 0.0044 0.0037
Difference kt 0.0004 0.0004 0.0004 0.0009 0.0003

% 10.1 114 11.8 27.2 7.8

Recalculations based on ERT recommendation after UNFCCC review, September &tdrege in NO

emission factor, original EF 1.4 to updated estimated 1.5 kQN'J

This recalculation caused increase goONemission by 7.14%.
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N

Solid fuels

Tab. 3-16 Recalculations caused by change igNemission factor for solid fuels in submission 2017

N,O emission

Submission 2016 kt 0.745 0.782 0.761 0.764 0.695 0.736 0.729 0.700 0.664 0.627

Submission 2017 kt 0.798 0.838 0.816 0.818 0.745 0.790 0.786 0.752 0.715 0.674

Difference kt 0.053 0.056 0.054 0.055 0.050 0.053 0.058 0.052 0.051 0.047
% 7.1 7.1 7.1 7.1 7.2 7.2 7.9 7.4 7.7 7.5

Recalculations based on QA/QC procedureBiomass

The recalculation of Biomass in 1.A.1.a.i was caused by two reasons: change of emission factor for the
biogenic part of municipal waste combustion to 100 kg/TD(original valué39.33 kg C@T1J). Further,

activity data starting 1994 was updated. Tabld73shows the comparison of original and updated
values.

Tab. 3-17 Recalculations caused by change in emission factors and activity data for Biomass in submission 2017

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

Fuel

consumption
Submission 2016 TJ 402 349 559 1146 1444 1527 1433 2192 4634 4296 3436 3868 3969
Submission 2017 TJ 402 349 559 1147 1447 1854 2627 4538 6003 5627 4677 5106 5189
Difference TJ 0 0 0 1 3 327 1194 2346 1369 1331 1241 1238 1220
% 0.0 0.0 0.0 0.1 0.2 21.4 83.3 107.0 295 31.0 36.1 32.0 307
Fuel 2003 2004 2005 2006 2007 2008 2009 2010
consumption
Submission 2016 TJ 9285 9723 3319 3429 3810 4813 6999 8195 8896 14183 18703 19480
Submission 2017 TJ 9794 12516 5715 6724 8315 10937 13379 15842 17336 19270 19459 20425
Difference TJ 509 2793 2396 3295 4505 6124 6380 7647 8440 5087 756 945
% 55 28.7 72.2 96.1 1182  127.2 91.2 93.3 94.9 35.9 4.0 438
CQ emission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 | 2000 2001 2002 |
Submission 2016 kt  55.8 48.6 76.1 1419 1866  197.7 188.5 2465  549.1 521.6  438.7 4922 509.4
Submission 2017 kt  40.3 35.0 56.7 1180 1500 1959 2819 4682 6379 5939 4902 5336 542.0
Difference kt  -155 -13.6 -19.4 -23.9 -36.6 -1.9 93.4 2217 888 72.3 51.5 41.3 32.6
%  -27.7 -28.0 -25.5 -16.8 -19.6 -0.9 49.5 89.9 16.2 13.9 11.7 8.4 6.4
CQ emission 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 | 2013 2014
Submission 2016 kt  1126.3 1139.8 4185 4352 4437 5453 7974 9442 1074 1659 21569 2249.0
Submission 2017 kt 1067.3 13643 599.7 7033 8703 1160 14353 17043 1864 2070 20811 21917
Difference kt  -59.0 2245 1812 2681 4266 6143 6379  760.1 790 4103  -75.8 57.3
%  -5.2 19.7 43.3 61.6 96.1 112.7 80.0 80.5 73.6 24.7 3.5 2.5
CH, emission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Submission 2016 kt  0.0003  0.0001  0.0020  0.0145 0.0148 0.0165 0.0122 0.0205 0.0881 0.0720 0.0403 0.0436  0.0421
Submission 2017 kt  0.0121  0.0105 0.0168 0.0328 0.0430 0.0556 0.0788 0.1222 0.1712 0.1602 0.1349 0.1473  0.1504
Difference kt  0.0118 0.0104 00148 0.0183 0.0282 0.0392 0.0666 0.1017 0.0830 0.0882 0.0946 0.1037  0.1083
% 42435 107102  743.1 1265  190.8  237.9 5444 4951 942 1226 2347 2379 257.4
CH, emission 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Submission 2016 kt  0.2098  0.2121  0.0224  0.0235 0.0238  0.0533  0.1244 0.1402 0.1477 0.2969 0.4269  0.4495
Submission 2017 kt  0.2925  0.3720  0.1654  0.1903 0.2338  0.3099 0.3831 0.4577 05011 0.5545 0.5555  0.5862
Difference kt  0.0827 01599 0.1431 0.1668 0.2099 0.2566 0.2588 0.3176 0.3535 0.2577 0.1286  0.1367
%  39.4 75.4 639.7  709.6  880.7  481.8 2081 2266 2394  86.8 30.1 30.4
N,O emission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Submission 2016 kt  0.0020  0.0017  0.0027  0.0050  0.0067 0.0071  0.0068 0.0079 0.0191 0.0181 0.0154 0.0173  0.0179
Submission 2017 kt  0.0016  0.0014 0.0022  0.0044  0.0057 0.0074 0.0105 0.0163 0.0228 0.0214 0.0180 0.0196  0.0200
Difference kt  -0.0004 -0.0003 -0.0005 -0.0006 -0.0009 0.0003 0.0038 0.0083 0.0037 0.0032 0.0026 0.0024  0.0021
%  -19.6 -19.9 -18.1 -12.2 -13.9 4.6 55.5 105.0 19.6 17.8 17.0 13.8 11.9

N,O emission

2012

| 2013

Submission 2016  kt 0.0402 0.0405 0.0146 0.0149 0.0149 0.0184 0.0274  0.0327 0.0372 0.0578 0.0753  0.0787

Submission 2017  kt 0.0390 0.0496  0.0221 0.0254 0.0312  0.0413 0.0511 0.0610 0.0668 0.0739 0.0740  0.0781

Difference kt -0.0012 0.0090 0.0074  0.0105 0.0162  0.0229 0.0237 0.0283 0.0296 0.0161 -0.0013 -0.0006
% -3.0 22.3 50.8 70.5 109.0 124.8 86.6 86.7 79.4 27.8 -1.7 -0.7
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3.2.7.5.1 Other Fuels (CRF 1.A.1l.a.i): Waste Incineration for energy purposes

There are few reasons for this recalculation. After the recommendation from UNFCCC review in 2016 the
emission factors were changed to 91.7 kg/CO (original value 145.1 kg £0)), 30 kg G J (original
value 0.0208 kg GHJ), 4 kg BO/TJ (original value 5.208 kgONTJ).

Tab. 3-18 Change in activity data for municipal waste combustion

Submission 2016 TJ 2410
Submission 2017 TJ 2 409
Difference TJ -2

% -01

Tab. 3-19 Change in Cg£emission after recalculation

Submission 2016 kt 36.5 90.9 158.6 185.9 212.9 228.8 227.3 228.1 216.4
Submission 2017 kt 24.0 59.8 98.5 117.0 135.8 146.2 137.5 155.2 145.2
Difference kt -12.5 -31.1 -60.1 -68.9 -77.2 -82.6 -89.8 -72.9 -71.3
% -34.2 -34.2 -37.9 -37.1 -36.2 -36.1 -39.5 -32.0 -32.9
Submission 2016 kt 218.4 218.3 209.8 200.9 260.3 326.5 339.9 342.5 349.8
Submission 2017kt 138.6 152.5 148.6 137.3 179.7 204.5 214.2 215.9 220.9
Difference kt -79.8 -65.8 -61.1 -63.5 -80.5 -122.0 -125.7 -126.6 -128.9
% -36.5 -30.1 -29.1 -31.6 -30.9 -37.4 -37.0 -37.0 -36.9

Tab. 3-20 Change in Cftmission after recalculation

Submission 2016 kt 52E06 1.3E05 23E05 2.7E05 3.1E05 3.3E05 3.3E05 3.3E05 3.1E05
Submission 2017 kt 0.0079 0.0196 0.0322 0.0383 0.0444 0.0478 0.0450 0.0508 0.0475
Difference kt 0.0079 0.0196 0.0322 0.0383 0.0444 0.0478 0.0450 0.0507 0.0475

% 149900 149900 141446 143337 145217 145571 137807 154965 152767

Submission 2016 kt 3.1E05 3.1E05 3.0E05 2.9E05 3.7E05 4.7E05 4.9E05 4.9E05 5.0E05
Submission 2017 kt 0.0454 0.0499 0.0486 0.0449 0.0588 0.0669 0.0701 0.0706 0.0723
Difference kt 0.0453 0.0499 0.0486 0.0449 0.0588 0.0668 0.0700 0.0706 0.0722

% 144542 159131 161380 155744 157288 142646 143527 143595 143810

Tab. 3-21 Change in BD emission after recalculation

Submission 2016 kt 0.0013 0.0033 0.0057 0.0067 0.0076 0.0082 0.0082 0.0082 0.0078

Submission 2017 kt 0.0010 0.0026 0.0043 0.0051 0.0059 0.0064 0.0060 0.0068 0.0063

Difference kt -0.0003 -0.0007 -0.0014 -0.0016 -0.0017 -0.0018 -0.0022 -0.0014 -0.0014
% -20.0 -20.0 -24.5 -23.5 -22.5 -22.3 -26.4 -17.3 -185

Submission 2016 kt 0.0078 0.0078 0.0075 0.0072 0.0093 0.0117 0.0122 0.0123 0.0126

Submission 2017 kt 0.0060 0.0067 0.0065 0.0060 0.0078 0.0089 0.0093 0.0094 0.0096

Difference kt -0.0018 -0.0012 -0.0010 -0.0012 -0.0015 -0.0028 -0.0029 -0.0029 -0.0029
% -22.9 -15.1 -13.9 -16.9 -16.1 -23.9 -234 -234 -23.2

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

The new methodology includes further subdivision of categoryllaAnto:
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1 1.A.l.a.rElectricity Generation
1 1.A.l.a.ir Combined Heat and Power Generation
1 1.A.l1.a.iir Heat Plants

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

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

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

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

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

1.A.1.b, 205

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CHITI] [ki] [kgN,O/TJ] [ki]
Refinery Gas 6 489.2 55.1%) 1 357.4 1 0.00649 0.1 0.00065
Other Oil 3549.4 73.3 1 260.2 3 0.01065 0.6 0.00213
Natural Gas 3843.5 55.4%) 1 213.0 1 0.00384 0.1 0.00038
Total year 2015 13 882.2 830.6 0.02098 0.00316
Total year 2014 13 421.7 805.7 0.02061 0.00314
Index 2015/2014 1.03 1.03 1.02 1.01
Total year 1990 8 705.4 492.6 0.01017 0.00124
Index 2015/1990 1.59 1.69 2.06 2.56

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

2015
Structure of Fuels Source of Emission factors Method used
Activity data (ofe) CH N,O CQ CH N,O
Refinery Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Other Qil 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 approximately 1.7% ofata¢ amount in 2015.

lff FdzSta dzaSR Ay GKS AYOSNYylrt NBFTAYSNE LINROSaa
dzaS¢€0 F2NJ LINPRdzOGA2Yy 2F St SOGNAROAGE FyR KSFG |
emission calculations in this 8OF § SA2NEd® ¢KAA O2NNBaLR2yRA LINAYL
company in the Czech Republic. Fugitive, €rtissions are included in category 1.B.2.a Fugitive
Emissions from Fuel©Oil.

S
y
N

The fraction of C&emissions in subsector 1.A.1.b ing&@issiams in sector 1.A.1 equalled 1.6% in 2015.
It contributed 0.9% to C{missions in the whole Energy sector.
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In the CzSO Questionnaire (CzSO, 2016), the consumption of the individual kinds of fuels in this sector is
reported under the item:

1 Refinery Fuel

1 Rdevant NACE Rev. 2 code: 19:-Manufacture of refined petroleum products
Starting with this submission, the greenhouse gas emissions from combustion of refinery gas are
estimated using countrgpecific emission factor. Detailed description of the reskaarried out in 2013
is provided in Annex 3 of this NIR. The default emission factors were used for the rest of the liquid fuels.

A countryspecific emission factor is used also for Natural Gsee the outlines at the beginning of each
subchapter.

Fig. 37 shows an overview of emissions trends in source category 1.A.1.b:

No consumption of Solid Fuels occurred in this category.

Liquid Fuels aref the greatest importance and
exhibit an increasing trend in the whole period.
----------------------------------------------------------------------- The fluctuations that have occurred over the
years can be explained as resulting from
differences in production quantities (see also
________________________ Fig. 37). The maximum production equal 716

kt CQ occurred in 2008, followed by a value of
697 kt CQ@ in 2006. Thereafter, production
decreased to the resulting level of 595 kt 1©

12 [

=

e
to

€O, emission [Mt]
o o
=~ o

o 2014 resp. 618 kt COn 2015.
0
1990 1995 2000 2005 2010 2015 The second greatest role is played by Natural
Liquid Fuels = Gaseous Fuels Gas, with emissions in thenge between 205
kt CQ in 2003 and 360 kt GAn 1997 and
Fig.3-7 Development of C@emissions in 1.A.1.b category resulting with 2B kt CQin 2015.

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

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

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

. 9000 See chapter 3.2.5

1B ] - 8000
Baabh N Y N - 7000 T 3.2.8.4 Category-specific QA/QC
Sl N e M s g and verification (CRF 1.A.1.b)
S10 + SN~ S - 5000 g
'g g~ v - ] | 4000 E Fig. 38 contains a comparison of fuel
- - 2000 E consumption in the sector 1.A.1.b with
I - 2000 & the total amount of crude oil processed
T - 1000 in the Czech Republic in the separate

0 ‘ - - ‘ o years.

1990 1995 2000 2005 2010 2015

Fuels consumption Refinery intake From the figure iS apparent thatm;]e

Fig.3-8 Comparison of fuel consumption in the sector 1.A.1.b and amc¢ 2000 the relation between the amount
of crude oil procssed of crude oil processed and the amount
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of fuel used are in line. In the period from 1990 to 2000, it is clear that the specific energy consumption
for processing crude oil was lower than at present, and went throcegtain fluctuations. They were

driven by the fact that, in this period the production capacity of both refineries were expanded (Litvinov
and Kralupy nad Vltavou) towards deeper crude oil processing (especially using of cracking units since

the end of the90s).
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 the recommendation of UNFCCC review th® mission factofor refinery gasvas updatedo

0.1kt N,O/TJ (original value.6 kg NO/TJ). Details of the change please see in the table.

Tab. 3-22 Change in BD emissions in 1.A.1.b in submission 2017

Submission 2016 kt  0.0017 0.0016 0.0019 0.0020 0.0035 0.0016 0.0024  0.0022

Submission 2017 kt ~ 0.0007 0.0005 0.0008 0.0005 0.0025 0.0004 0.0011 0.0006

Difference kt -0.0011 -0.0011 -0.0011 -0.0015 -0.0010 -0.0012 -0.0012 -0.0015
% -62.3 -69.3 -59.7 -77.2 -27.5 -74.1 -52.7 -70.2

Submission 2016 kt  0.0032 0.0033 0.0051 0.0052 0.0054 0.0051 0.0058 0.0066

Submission 2017 kt  0.0020 0.0021 0.0033 0.0030 0.0029 0.0025 0.0030 0.0034

Difference kt  -0.0012 -0.0012 -0.0018 -0.0022 -0.0025 -0.0026 -0.0028 -0.0032
% -38.5 -36.9 -35.3 -42.3 -46.9 -50.2 -48.4 -48.1

Submissior2016 kt  0.0068 0.0060 0.0063 0.0058 0.0059 0.0048 0.0058

Submission 2017 kt  0.0034 0.0030 0.0031 0.0029 0.0028 0.0021 0.0028

Difference kt  -0.0035 -0.0031 -0.0032 -0.0029 -0.0031 -0.0027 -0.0030
%  -50.4 -50.8 -51.3 -50.6 -53.0 -56.3 -52.2

After QA/QC activity data for Natural Gas in 2013 were updated.

Tab. 3-23Impact on emission estimates in 2013 after QA/QC for Natural Gas, 1.A.1.b

Submission 2016 kt 211.3
Submissior2017 kt 234.8
Difference kt 235

% 111
Submission 2016 kt 0.00382
Submission 2017 kt 0.00425
Difference kt 0.00042

% 11.1
Submission 2016 kt 0.00038
Submission 2017 kt 0.00042
Difference kt 0.00004

% 111

0.0023
0.0013
-0.0010
-43.2

0.0065
0.0035
-0.0029
-45.4
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3.2.8.6 Category-specific planned improvements (CRF 1.A.1.b)

Since the consumption of liquid fuels in 1994 shows a large difference (outlier) compared to 1993 and
1995 in further submissions, this data will be subjected to inspection. Spdgifitas about the
consumption of Other Oil as refinery fuel.

No further improvement in 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 ofSolid Fuels (1.A.1.c.i)
1 Other Energy Industries (1.A.1.c.ii)

Given that this division is used in the new methodology (IPCC, 2006) and the fact that there are no
precise data for more detailed classification, in this submission, the data is reporteduasnaasy in
category CRF 1.A.1.c.ii. Production of briquettes, which would fall under 1.A.1.c.i in the Czech Republic
has been terminated and in terms of the share of the emissions, this production had, it was negligible
and further accurate data on fuel seumption 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.1.c, 205

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TY] [kt] [kg CH/TJ] [ki] [kg N,O/TJ]  [Kki]
Heating and Other Gasoi 681.6 74.1 1 50.5 3 0.0020 0.6 0.00041
Brown Coal + Lignite 38 993.3 100.8%) 0.985*) 3871.3 1 0.0390 15 0.05849
Gas Works Gas 16 892.3 100.2%) 1 1692.1 1 0.0169 0.1 0.00169
Coke Oven Gas 6 400.9 44.4 1 284.2 1 0.0064 0.1 0.00064
Natural Gas 137.6 55.4%) 1 7.6 1 0.0001 0.1 0.00001
Total year 2015 63 105.6 5905.7 0.0645 0.06124
Total year 2014 62 127.6 5801.7 0.0635 0.05849
Index 2015/2014 1.02 3.89 1.02 1.05
Total year 1990 28 984.6 1516.4 0.0335 0.00824
Index 2015/1990 2.18 3.89 1.93 7.43

g Country specific data

The table shows¢hat while the index for 208/1990 of fuel consumption is 28, the same index for GO
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. Lgtart of coke oven gas was reallocated to other
subsectors (1.A.1.a and 1.A.2.a). Even more markedly the high proportion of coke oven gas, combined
with relatively low emission factor, compared to other fuels, occurredd &missions.

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

2015
Structure of Fuels Source of Emission factors Method used
Activity data (ole) CH N,O CcQ 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 Tierl
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This category includes all facilities that process Solid Fuels from mining through coking processes to the
production of secondary fuels, suds
BrownCoal Briguettes, Coke Oven Gas| "™
Generator Gas. It also includes fuels f{ soo0
the production of electrical energy anc
heat for internal consumption (reported .
o0& O2YLI yASa | a a2l

€O, emission [kt]
w &~ w
(=] (=] (=]
5 & &
o (=] o

There are a number of companies in th 2000
Czech Republic that hleig to this | o0
category. These are mainly companig o D]

performing underground and surface 1990 1995 2000 2005 2010 2015
mining of coal and its Subsequen H Coals = Gas Works Gas + Coke Oven Gas Liquid Fuels Gaseous
processing, located in the vicinity of co
deposits. The category also includes CaFig-3-9 Development of C@emissions in 1.A.1.c.ii category

plants and the production of Generator

Gas. Other eergy industries, such as facilities for extraction of Natural Gas and Petroleum are of minor
importance in the Czech Repubilic.

The fraction of COemissions in subsector 1.A.1.c in,@dissions in sector 1.A.1 equalled 11% in5201
It contributed only 6%0 CQ emissions in the whole Energy sector 1.A.

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

Coal Mines

Oil and Gas Extraction

Coke Ovens (Engy)

Gas Works (Energy)

Patent Fuel Plants (Energy)

BKB Plants (Energy)

Non-specified (Energy)

=A =4 =4 =4 -8 -8 -9

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

05.10 Mining of Hard Coal

05.20 Mining of Lignite

06.10 Extraction of Crude OiIl

06.20 Extraction of Natural Gas

19.10 Manufacture of Coke oven products (operation of Coke ovens, production of Coke and

SemiCoke, production of Coke Oven Gas)

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

=A =4 =4 =8 =9

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 predominatedha whole period followed

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

{212ft20al1t | KStyt LyOod® YI1Sa GKS 3INBFGISad O2ydNR
for processing Brown Coal was established in 1950 and also produced Gas Works Gas and other chemical
products. Formally, the existence of this combine ended in 1974 when this facility was moved under the

| ySR2dzKStyS R2fe& | 0NRAKSHKNIEE a@BYLIsy &P Sz S R ANS,
The new combinedaycle power station started to operate in 1996 (http://www.suas.cz).
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Between 1990 and 1995, production of Town Gas, which was distributed in the Czech Republic by Gas
2 2 NJ + njS a2 @laduallkphased oub. 5 Fig9an be seen a decline in production of Town

Gas and the starting up of production of Gas VédBlas for the production of electricity and the supply

heat. Pipelines used to distribute Town Gas at that time were conveaebtlétural 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 Plardse operating.

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

¢KS Fdz§t O2y adzy Ll Acdrybind playsiaki@minanhjrSlé if fiél co@sdatpfion in this
category. This fuel is used for its own gasification process, as well as for production of technological
steam, which enters into the process as a raw material. The produceephégbure synthesigas is then
purified by acidic components (gé@nd 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 associdiiG emissions) for the production of electricity 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 gasificatiorsstingergas, it

was necessary to replace the consumption of Gas Work Gas in the model with coal, which enters into the
process. The emission factor for lignite was used for the calculation pai@Dthe value of total coal
consumption in the technologicabpt of the process was used as the activity data.

The amount of coal that was used for the production of technological steam is not directly accessible
from the CzSO energy balance. Data from CHMI REZZO national emission database was used to
determine theamount of coal. The quantity of coal for production of technological steam is given in
Tab. 324.

Tab.3-24/ 2y adzYLJiAz2y 2F [AAYAGS FT2NI LINPRAZOGA2Y 2F206S50Ky 2t 23A0! ¢

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

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 deductefrom the other calculations in the model for fuels used in autoproducers.

No other specific approaches were used in this category.

2500 omme oo
3.2.9.3 Uncertainties and time -

L series consistency (CRF 1.A.1.c.ii)

N
g

[y
[%a)
(=]
o

See chapter 3.2.5.

:

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

g

Lignite - steam prod. [PJ/year]

Fig. 310 contains a comparison between
consumption of lignite in sector 1.A.l.c
(data from the REZZO nati@l emission
database) and the total amount of lignite,
Fig.3-10 Comparison of lignite consumption for steam production 8 entering the transformation process
gasification (gasified coal) in the Czech Republic (data

1990 1995 2000 2005 2010 2015
Lignite consumption for steam production

Intake Lignit in gasification process
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CzSO0) in the period 192915.

Apart from the early years, when combined cycle was starting to reach his full powér 12998), the

trends of the two curves are very similar. The minor fluctuations are caused by annual climatic
influences, the technological steam is also used as a heating medium in the entire company and its
consumption also depends on the average aritemperatures.

As a QA/QC procedure for this part of the calculations was utilized internal expertise of experts from the
Department of emissions and sources at CHMI. Other procedures were performed as described in
chapter 3.2.6.

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

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

Tab. 3-25 Changes after recalculation in 1.A.1.c.ii for Liquid Fuels

Submission 2016 TJ 724.2 Submission 2016  kt 53.7
Submission 2017 TJ 639.0 Submission 2017  kt 47.3
Difference TJ -85.2 Difference kt -6.3

% -11.8 % -11.8
Submission 2016 kt 0.00217 Submission 2016  kt 0.00043
Submission 2017 kt 0.00192 Submission 2017  kt 0.00038
Difference kt -0.00026 Difference kt -0.00005

% -11.8 % -11.8

Tab. 3-26 Changes after recalculation in 1.A.1.c.ii for Solid Fuels

Submission 2016 TJ 74 617 73 860 70 422 66 513 57 261
Submission 2017 TJ 68 853 68 964 66 173 60 927 61 275
Difference TJ -5764.1 -4 896.3 -4 248.2 -5 586.7 4014.0
% -7.72 -6.6 -6.0 -8.4 7.0
Submission 2016 kt 6916 6 922 6 570 6 107 5552
Submission 2017 kt 6 373 6 514 6 246 5693 5742
Difference kt -543.4 -408.7 -324.0 -414.0 189.8
% -7.86 -5.9 -4.9 -6.8 3.4
Submission 2016 kt 0.4995 0.5300 0.5259 0.5053 0.4792
Submission 2017 kt 0.4997 0.5306 0.5299 0.5069 0.4821
Difference kt 0.0002 0.0006 0.0040 0.0016 0.0029
% 0.04 0.1 0.8 0.3 0.6
Submission 2016 kt 0.6947 0.7363 0.7286 0.7002 0.6635
Submission 2017 kt 0.7446 0.7895 0.7861 0.7522 0.7148
Difference kt 0.0499 0.0532 0.0576 0.0521 0.0513
% 7.19 7.2 7.9 7.4 7.7

*)combination ofchange in activity data and change inONemission factor (ERT recommendation 2016)
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Tab. 3-27 Changes after recalculation in 1.A.1.c.ii for Natural Gas

Fuel consumption 2010 2011 2012 2013 2014 |
Submissior2016 TJ 151.3 150.7 191.3 153.9 173.2
Submission 2017 TJ 156.6 153.3 185.2 150.9 170.9
Difference TJ 5.2 2.7 -6.1 -3.0 -2.3

% 3.46 1.8 -3.2 -2.0 -1.3
CQ emission 2010 2011 2012 2013 2014
Submission 2016 kt 8.366 8.326 10.558 8.510 9.587
Submission 2017 kt 8.654 8.470 10.224 8.344 9.459
Difference kt 0.287 0.144 -0.334 -0.166 -0.128

% 3.44 1.7 -3.2 -2.0 -1.3
CH emission
Submission 2016 kt 0.000151 0.000151 0.000191 0.000154 0.000173
Submissior2017 kt 0.000157 0.000153 0.000185 0.000151 0.000171
Difference kt 0.000005 0.000003 -0.000006 -0.000003 -0.000002

% 3.44 1.7 -3.2 -2.0 -1.3

N,O emission

Submission 2016 kt 0.000015 0.000015 0.000019 0.000015 0.000017

Submission 2017 kt 0.000016 0.000015 0.000019 0.000015 0.000017

Difference kt 0.0000005 0.0000003 -0.0000006 -0.0000003 -0.0000002
% 3.44 1.7 -3.2 -2.0 -1.3

Further, following the recommendation of ERJONemission factor was updated to 1k§ NO/TJ for

solid fuels, which caused increase igONemissions by 7.14%. The whole impact is smaller, since in

1.A.1.c.ii is big share of Gas Works Gas, whi€haxhission factor is 0.1 kg®¥TJ.

Tab. 3-28 Changes after update of JD emission factoin 1.A.1.c.ii

N,O emission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 ‘

Submission 2016  kt 0.0066 0.0048 0.0036 0.0042 0.0027 0.0409 0.0410 0.0427 0.0455 0.0430

Submission 2017  kt 0.0069 0.0050 0.0037 0.0044 0.0028 0.0437 0.0437 0.0456 0.0486 0.0459

Difference kt 0.0003 0.0002 0.0001 0.0002 0.0001 0.0028 0.0028 0.0029 0.0031 0.0029
% 4.6 4.0 3.2 5.0 4.0 7.0 6.7 6.7 6.8 6.7

N,O emission

Submission 2016  kt 0.0422 0.0465 0.0500 0.0465 0.0511 0.0509 0.0504 0.0446 0.0534 0.0498
Submission 2017 kt 0.0450 0.0496 0.0533 0.0497 0.0546 0.0544 0.0538 0.0476 0.0570 0.0532
Difference kt 0.0028 0.0031 0.0034 0.0031 0.0034 0.0034 0.0034 0.0030 0.0036 0.0034
% 6.7 6.8 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.8
N,O emission 2010 2011 2012 2013 2014
Submission 2016  kt 0.0691 0.0681 0.0643 0.0609 0.0537
Submission 2017  kt 0.0647 0.0664 00639 0.0586 0.0581
Difference kt -0.0043 -0.0017 -0.0004 -0.0023 0.0044
% 6.3 2.4 -0.6 -3.8 8.2
3.2.9.6 Category-specific planned improvements (CRF 1.A.1.c.ii)
Currently there are no planned improvements in this category.
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3.2.10 Manufacturing industries and construction  z Iron and Steel (1.A.2.a)

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

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

1.A.2.a, 205

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[1J] [t [kt] [kg [kt] kg N.O [ki]

CQ/T]] CH/TJ] /TJ]

Anthracite 911.2 98.3 1 89.6 10 0.0091 15 0.00137
Other Bituminous Coal 880.5 94.4%) 0.9707%) 80.6 10 0.0088 1.5 0.00132
Brown Coal + Lignite 217.3 100.2%) 0.9846%) 21.4 10 0.0022 1.5 0.00033
Coke 9 336.0 107.0 1 999.0 10 0.0934 15 0.01400
Coke Oven Gas 5385.4 44.4 1 239.1 1 0.0054 0.1 0.00054
Natural Gas 8988.34  55.4%) 1 498.1 1 0.0090 0.1 0.00090
Wood/Wood Waste 4.2 112.0 1 0.5 30 0.0001 4.0 0.00002
Total year 2015 25722.9 1928.3 0.1279 0.01847
Total year 2014 26 499.5 1976.7 0.1313 0.01893
Index 2015/2014 0.97 0.98 0.97 0.98
Total year 1990 155 319.2 14 860.7 1.3950 0.20941
Index 2015/1990 0.17 0.13 0.09 0.09

) Country specific data

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

2015
Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N,O CQ CH N,O

Anthracite CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
CoalTars 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. In the CzSQi@uesre (CzSO, 20}6the
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 24.1

24.3 and 24.5124.52.
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The fraction of C©O emissions in
subsector 1.A.2.a in GGmissions in
1990 1995 ‘20‘00 2005 ‘ ‘20‘10‘ - |20|15 sector 1.A.2 equalled9.6)/o in 205. It
contributed only 2% to C{&missions in
the whole Energy sector.

2000 -

Biomass Solid fuels Natural Gas  ® Liquid fuels

Fig.3-11 Development ofCGQ emissions in source category 1.A.2.a » .
Important facility belongs to this
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category is ArcelorMittal Ostravh, P4 ® | YR ¢nAySO1S OSt STt Nyé I dao
ore sinter production, blast furnaces, coke production, iron processing in oxygen converters for steel and
casting of steel in electric furnaces and in tandem furnaces. Productiotealf ssing Siemenblartin
process was stopped before 1990.

The following figure provides an overview of ;G&nissions in the various stgmurce categories in
1.A2.a.

The graph in Fig.-B1 shows apparent sharp decline in emissions in the early 90s, whicmainly due

to the loss of markets, following the sharp political changes in the country. At the same time, an impact
on the emissions was caused by the new legislation on air pollution and other environmental
components. Gradual implementation and iodluction of new, more stringent requirements for the
protection of the environment is reflected in the decrease of emissions since about 1998. On the course
of emissions after 2000 the competition of metallurgical plants in countries outside of Europedcans
impact. Minor fluctuations are caused by market demand and to a lesser extent, the necessary
restructuring undertaken in individual companies.

Further, from Fig. 41 is clear that the main proportion of the €€émissions is due to the use of fossil
fuels, which are in this sector completely dominant.

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

All CQ emissions from metallurgical coke used in blast furnaces are reported under the Industrial
processes sector (2.C.1) and estimated from the amount of carbtire inoke (see Chapter 4.4). Most of

the blast furnace and converter gas is combusted in the two metallurgical plants (compexiehly

partly is used elsewhere. At present we are not able to identify exactly amount of these gases combusted
outside metalurgical complexes. In order to prevent doudeunting, we report all COemissions

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 sector of production of pig iron and steel,
it is necessary to consider the indicators of the overall production of agglomevétiesn ore and pig
iron. This is due to their high energy

e 16 intensity. Fig. &2 shows the
e -1 relationship between fuel
© 140 o 12 f",i. consumption and total production of
% 120 A\ N NN 0 & sinter and iron in mill. tons.
N E o
R e N T8 5 From the graph in Fig.-B is clear
ol NN 6 E that the fuel consumption decreases
2 - faster than the actual production.
- 8 This is due to the gradual reduction

20 2 of overall energy intensity

0 ' ‘ : : 0 throughout the metallurgical
0 liiils consu;g?'\?)n 20I?t53n+s'mtefgi2ducﬂon 20 indUStry' This trend is partiCUIarly
evident in the early 90s, when there

Fig.3-12 The trend in the manufacture of agglomerates of iron ore and ir Was & major ' reStrUCturing' of
in comparison wih the development of fuel consumption in the sect production. This restreturing
1.A2a
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enabled, after the decline in 1990 and 1993, to return the volume of production almost to the level of
1990, but the decrease in total fuel consumption went further. Additional reductions in energy intensity
are evident then until the end of the pied.

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. 3-29 Charmges after recalculation in 1.A.2for Liquid Fuels

Fuel consumption 2010 2011 2012 2013
Submission 2016 TJ 1474 815 405 251
Submission 2017 TJ NO NO NO NO

Tab. 3-30 Changes after recalculation in 1.A.2.a for Solid Fuels

Fuel consumption 2009 2010 2011 2012 2013
Submission 2016 TJ 37 685 23911 29 397 23 147 24716 21 289
Submission 2017 TJ 37 660 19 232 19 921 20 757 20 818 17 235
Difference TJ -24.8 -4679.3 94754  -2389.4  -3898.1  -4053.9

% -0.07 -19.6 -32.2 -10.3 -15.8 -19.0
CQ emission 2009 2010 2011 2012 2013 2014 |
Submission 2016 kt 3394.0 2143.2 2759.1 2096.0 2 254.4 1642.5
Submission 2017 kt 3391.3 1692.2 1740.8 1800.4 1801.6 1462.5
Difference kt -2.7 -450.9 -1018.3 -295.6 -452.8 -179.9

% -0.08 -21.0 -36.9 -14.1 -20.1 -11.0
Submission 2016 kt 0.3297 0.1930 0.2512 0.1907 0.2080 0.1253
Submission 2017 kt 0.3295 0.1474 0.1494 0.1556 0.1588 0.1213
Difference kt -0.0002 -0.0456 -0.1018 -0.0352 -0.0491 -0.0040

% -0.08 -23.6 -40.5 -18.4 -23.6 -3.2
N,O emission 2009 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.0460 0.0268 0.0350 0.0265 0.0289 0.0172
Submission 2017 kt 0.0492 0.0219 0.0221 0.0230 0.0236 0.0179
Difference kt 0.0032 -0.0050 -0.0128 -0.0035 -0.0054 0.0008

% 6.98 -18.5 -36.7 -13.1 -18.6 4.4

*)combination of change in activity data and change g@Nmission factor (ER&commendation 2016)

Tab. 3-31 Changes after recalculation in 1.A.2.a for Natural Gas

[Fuelconsumption 2010 2011 2012 2013 2014 |
Submission 2016 TJ 12 853 12 010 9931 10 297 8 830
Submission 2017 TJ 13294 12 217 9617 10 096 9241
Difference TJ 441.5 207.5 -314.2 -201.0 410.8

% 344 1.7 -3.2 -2.0 4.7
CQ emission 2010 2011 2012 2013 2014
Submission 2016 kt 710.6 663.7 548.2 569.5 488.8
Submission 2017 kt 735.2 675.4 530.8 558.3 511.5
Difference kt 24.6 11.7 -17.3 -11.1 22.7

% 3.46 18 -3.2 -2.0 47
CH emission 2010 2011 2012 2013 2014
Submission 2016 kt 0.0129 0.0120 0.0099 0.0103 0.0088
Submission 2017 kt 0.0133 0.0122 0.0096 0.0101 0.0092
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Difference kt 0.0004 0.0002 -0.0003 -0.0002 0.0004
% 3.46 18 -3.2 -2.0 4.7

Submission 2016 kt 0.00129 0.00120 0.00099 0.00103 0.00088

Submission 2017 kt 0.00133 0.00122 0.00096 0.00101 0.00092

Difference kt 0.00004 0.00002 -0.00003 -0.00002 0.00004
% 3.46 18 -3.2 -2.0 4.7

Further, following the recommendation of ERTONemission factor was updated to 1.5 kgONI'J for
solid fuels, which caused increasgijpemissions by 7.14%. The whole impact is smaller, since in 1.A.2.a
is apparent share of coal gases, whickbNmission factor is 0.1 kg®¥TJ.

Tab. 3-32 Changes after update of JD emission factor in 1.A.2.a

Submission 2016 kt 0.1911 0.1472 0.1495 0.0839 0.0683 0.0646 0.0594 0.0679 0.0707 0.0475
Submission 2017 kt 0.2048 0.1577 0.1602 0.0898 0.0730 0.0691 0.0635 0.0727 0.0757 0.0508
Difference kt 0.0137 0.0105 0.0107 0.0059 0.0048 0.0045 0.0041 0.0047 0.0050 0.0033
% 7.1 7.1 7.1 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Submission 2016 kt 0.0544 0.0640 0.0555 0.0459 0.0441 0.0502 0.0513 0.0563 0.0483 0.0460
Submission 2017 kt 0.0582 0.0685 0.0594 0.0491 0.0472 0.0538 0.0550 0.0603 0.0517 0.0492
Difference kt 0.0038 0.0045 0.0039 0.0032 0.0031 0.0035 0.0036 0.0040 0.0034 0.0032
% 7.0 7.0 7.1 7.0 7.0 7.1 7.1 7.1 7.0 7.0
Submission 2016 kt 0.0268 0.0350 0.0265 0.0289 0.0172
Submission 2017 kt 0.0219 0.0221 0.0230 0.0236 0.0179
Difference kt -0.0050 -0.0128 -0.0035 -0.0054 0.0008
% -18.5 -36.7 -13.1 -18.6 4.4

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

gases, which are combusted outside metallurgical complexes3(8¢H).2.).

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

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

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

1.A.2.b, 2015

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/TJ] [Kki] [kgN,O/TJ]  [ki]
Fuel Oil- Low Sulphur 14.4 77.4 1 1.1 3 0.00004 0.6 0.00001
Coke 114.6 107.0 1 12.3 10 0.00115 15 0.00017
Natural Gas 1669.6 55.4%) 1 92.5 1 0.00167 0.1 0.00017
Wood/Wood Waste 2.8 112.0 1 0.3 30 0.00008 4.0 0.00001
Total year 2015 1801.3 106.2 0.00294 0.00036
Total year 2014 1617.3 95.7 0.00273 0.00033
Index2015/2014 1.11 1.11 1.08 1.07
Total year 1990 1476.3 102.0 0.00572 0.00081
Index 2015/1990 1.22 1.04 0.51 0.44

? Country specific data
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The origin of the data, the emission factors used and the method of calculating the lerelssions for
the individual gases are shown in details in the following outline.

2015
Structure of Fuels Source of Emission factors Method used
Activity data  CQ CH N,O (ofe} CH N,O
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
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, thisrresponds mainly to foundry processes; primary production of nonferrous

metals is not performed on an industrial scale in this country. In the CzSO Questionnaire (C850, 201

the consumption of the individual kinds of fuels in this sector is reportatiénsection 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 FLFEOAtAGe o0St2y3a (The fiadidndof CDenisSiahg MEB
subsector 1.A.2.b in G@missions irsector 1.A.2 equalled 1% in 2015 contributed only 0.1% to GO

emissions in the whole Energy sector.

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

The following figure (Fig.-B3) provides an overview of G@missions in the various st#ource
categories in 1.A.2.b.

250

The trend of C® emissions corresponds to the
trend of consumption of individual types of fuels.
After a decline in the early 90s, it is apparent a
sharp increase in emissions, which was caused by
the recovery in the industry. The recovery of the
industry has happened ithis sector, especially due
to the increase in demand for parts, made of
ferrous metals in the emerging automotive industry.
© o e oo s o e Decrease in emissions at the end of the period was
caused by the crisis between 2008 and 2012, as well
as the reduction of the engy intensity of
Fig.3-13 Development of C@emissions in source categc production. With this is also related a shift from
1.A2b 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.

CO, emissions [kt]

| Gaseous fuels  m Liquid fuels Solid fuels Biomass

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

In this subcategory, specific methodologies are not usadlescription of the general proceduresee
Section 3.2.4.
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3.2.11.3 Uncertainties and time -series consistency (CRF 1.A.2.h)
See chapter 3.2.5.
3.2.11.4 Category-specific QA/QC and verfication (CRF 1.A.2.b)

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

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

Quite extensive updates were provided in activity data by CzS@hwésulted in recalculation of this
category.

Tab. 3-33 Changes after recalculation in 1.A.2.b for Liquid Fuels

Fuel consumption 2010 2011 2012 2013 2014 \
Submission 2016 TJ 470.5 260.9 94.2 8.1 1.6
Submission 2017 TJ 280.5 74.1 12.3 2.6 4.2
Difference TJ -190.0 -186.8 -81.9 -5.5 2.5

% -40.39 -71.6 -86.9 -67.6 152.6
CQ emission 2010 2011 2012 2013 2014
Submission 2016 kt 36.417 20.195 7.294 0.628 0.127
Submission 2017 kt 21.708 5.736 0.954 0.204 0.322
Difference kt -14.709 -14.459 -6.340 -0.425 0.194

% -40.39 -71.6 -86.9 -67.6 152.6
CH emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.001412 0.000783 0.000283 0.000024 0.000005
Submission 2017 kt 0.000841 0.000222 0.000037 0.000008 0.000012
Difference kt -0.000570 -0.000560 -0.000246 -0.000016 0.000008

% -40.39 -71.6 -86.9 -67.6 152.6
N,O emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.000282 0.000157 0.000057 0.000005 0.000001
Submission 2017 kt 0.000168 0.000044 0.000007 0.000002 0.000002
Difference kt -0.000114 -0.000112 -0.000049 -0.000003 0.000002

% -40.39 -71.6 -86.9 -67.6 152.6

Tab. 3-34 Changes after recalculation in 1.A.2.b for Solid Fuels

Fuel consumption 2009 2010 2011 2012 2013 |
Submission 2016 TJ 143.3 167.9 168.2 142.4 142.7
Submission 2017 TJ 143.0 140.0 140.3 142.4 114.2
Difference TJ -0.3 -28.0 -27.9 0.0 -28.5

% -0.23 -16.7 -16.6 0.02 -20.0
CQ emission 2009 2010 2011 2012 2013
Submission 2016 kt 15.333 17.970 17.998 15.232 15.265
Submission 2017 kt 15.298 14.975 15.012 15.235 12.218
Difference kt -0.035 -2.995 -2.986 0.003 -3.047

% -0.23 -16.7 -16.6 0.02 -20.0
CH, emission 2009 2010 2011 2012 2013
Submission 2016 kt 0.0014 0.0017 0.0017 0.0014 0.0014
Submission 2017 kt 0.0014 0.0014 0.0014 0.0014 0.0011
Difference kt -0.000003 -0.000280 -0.000279 0.000000 -0.000285

% -0.23 -16.7 -16.6 0.02 -20.0
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N,O emission 2009 2010 2011 2012 2013 \
Submission 2016 kt 0.0002 0.0002 0.0002 0.0002 0.0002
Submission 2017 kt 0.0002 0.0002 0.0002 0.0002 0.0002
Difference kt 0.00001 -0.00003 -0.00003 0.00001 -0.00003
% 6.90 -10.7 -10.6 7.2 -14.2
*)combination of change in activity data and change pONmission factor (ERT recommendation 2016)
Tab. 3-35 Changes after recalculation in 1.A.2.b for Natural Gas
Fuel consumption 2010 2011 2012 2013 2014
Submission 2016 TJ 18237 16729 12990 18831 15167
Submission 2017 TJ 18863 17018 12579 1 8463 1 4965
Difference TJ 62.6 289 -41.1 -36.8 -20.2
% 3.44 1.7 -3.2 -2.0 -1.3
Submission 2016 kt 1008 924 717 1041 84.0
Submission 2017 kt 1043 94.0 69.4 1021 82.8
Difference kt 35 1.6 -2.3 -2.0 -1.1
% 3.44 17 -3.2 -2.0 -1.3
CH emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.001824 0.001673 0.001299 0.001883 0.001517
Submission 2017 kt 0.001886 0.001702 0.001258 0.001846 0.001496
Difference kt 0.000063 0.000029 -0.000041 -0.000037 -0.000020
% 3.44 17 -3.2 -2.0 -1.3
Submission 2016 kt 0.000182 0.000167 0.000130 0.000188 0.000152
Submission 2017 kt 0.000189 0.000170 0.000126 0.000185 0.000150
Difference kt 0.000006 0.000003 -0.000004 -0.000004 -0.000002
% 3.44 17 -3.2 -2.0 -1.3

Further, following the recommendation of ERJONemission factowas updated to 1.5 kg /TJ for
solid fuels, which caused increase igONemissions by 7.14%. The whole impact is smaller, since in
1.A.2.a is apparent share of coal gases, whigh &mission factor is 0.1 kg®¥TJ.

Tab. 3-36 Changes after update of JO emission factor in 1.A.2.b

N,O emission 1990 1991 1992 1993 1994 1995 1996 1997 1998
Submission 2016 kt 0.00065 0.00064 0.00068 0.00135 0.000774 0.000704 0.001071 0.000431 0.000176
Submission 2017 kt 0.00069 0.00069 0.00073 0.00144 0.000826 0.00075 0.001147 0.000461 0.000188
Difference kt 0.00005 0.00005 0.00005 0.00009 0.00005 0.00005 0.00008 0.00003 0.00001
% 7.1 7.1 7.1 6.9 6.7 6.6 7.1 7.1 7.1
N,O emission 1999 2000 2001 2002 2003 2004 2005 2006 2007
Submission 2016 kt 6.46E05 0.00053 0.00041 0.00052 0.00048 3.97E05 NO 0.00022  0.000136
Submission 2017 kt 6.92E05 0.00056 0.00044 0.00055 0.00052 4.26E05 NO 0.00024  0.00015
Difference kt 4.61E06 0.00004 0.00003 0.00004 0.00003 2.84E06 0.00002  0.00001
% 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1
N,O emission 2008 2009 2010 2011 2012 2013 2014
Submission 2016 kt 0.000253 0.000201 0.00024 0.00024 0.00020 0.00020  0.00016
Submission 2017 kt 0.00027 0.00021 0.00021 0.00021 0.000214 0.000171 0.000171
Difference kt 0.00002 0.00001 -0.00003 -0.00003 0.00001 -0.00003 0.00001
% 7.1 6.9 -10.7 -10.6 7.2 -14.2 7.1
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3.2.11.6 Category-specific planned improvements (CRF 1.A.2.b)

Currently there are no planned improvementslis 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 the followingtline.

1.A.2.c, 2015

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TY] [kt] [kg CH/TJ] [kt] [kg N,O/TJ]  [ki]
Fuel Oil- Low Sulphur 79.0 77.4 1 6.1 3 0.00024 0.6 0.00005
Other Qil 1538.1 73.3 1 112.7 3 0.00461 0.6 0.00092
Other Bituminous Coal 1289.3 94.4%) 0.971%) 118.1 10 0.01289 1.5 0.00193
Brown Coal + Lignite 6750.1 100.2*) 0.985%) 665.7 10 0.06750 1.5 0.01013
Natural Gas 12563.1 55.4%) 1 696.2 1 0.01256 0.1 0.00126
Wood/Wood Waste 26.6 112.0 1 3.0 30 0.00080 4.0 0.00011
Total year 2015 22 246.1 1601.9 0.09860 0.01439
Total year 2014 23 184.0 1691.0 0.10703 0.01578
Index 2015/2014 0.96 0.95 0.92 0.91
Total year 1990 33576.7 2996.4 0.26480 0.03975
Index 2015/1990 0.66 0.53 0.37 0.36

) 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

2015
Structure of Fuels Source for Emission factors Method used
Activity data CQ CH N,O CQ CH N,O

Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Oll 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 Kralupy (Synthos Kralupy as). Due to the historical linkage between
the two units, it is very difficult to detemine the fuel combusted in the refinery and petrochemical parts

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

FNB Ay 2LISNIGA2Y Ay (KS /cip®cassingwos dakizéal, 5YMESHASa9sY5 ! I a
Pardubice- basic organic chemistry) and a number of factories for manufacturing of inorganic products
o{th[!Db! I dad bSNIiG20A0Ss {th[/19aL9 FIdad ~“adN \

largest plants are also equipped with enemggources, 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 tadeisak
energy. In total, the national emission database recorded 1,000 production units that fall within sector
1.A2.c.

In the CzSO Questionnaire (CzSOGRahe consumption of the individual kinds of fuels in this sector is
reported in the sectionndustry Sector under the item:

Part 1: Annual inventory submission 94



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902015

000 Chemical (including Petrochemical)

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

Chemicals: NACE Division 20

CO, emissions [kt]

The fraction of COemissions in subsector
1.A.2.c in CO emissions in sdor 1.A.2
0 equalled 5.3% in 205. It contributed 17% to
1990 1995 2000 2005 2010 2005 | CQ emissions in the whole Energy sector.

Solid fuels  m Liquid fuels Biomass Gaseous fuels

The following figure Kig. 314) provides an
Fig.3-14 Development of C@emissions in source category 1.A.2.c overview d CQ emissions in the subategory
in1.A.2.c.

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

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

Given that in the IPCC 20@. (IPCC, 2006)used a updatedapproach to the allocation of feedstocks

and nonenergy use of fuels into IPPU. The newrihstion of liquid fuels is to be considered as category
specific methodological issue. This methodological approach is in the same time based on the new
reallocation of fuel consumption for energy and remergy use in the questionnaire from CzSO @01

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

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

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

3.2.12.4 Category-specific QA/QC and verification (CRF 1.A.2.c)
In this category, no specific QA/QC procedures were used. Given that the fuel consumption in this sector,
reported directly, is not related tdhe production volume of chemicals, there cannot be used the
relevant comparison with specific commodities.
Description of the QA/QC procedures is given in chapter 3.2.6.

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

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

Tab. 3-37 Changes after recalculation in 1.A.2.c for Liquid Fuels

Submission 2016 TJ 1269.9 513.7 157.9 39.4 39.5

Submission 2017 TJ 4933.8 3930.5 3384.4 2410.0 2314.4

Difference TJ 3 663.9 3416.8 3226.5 2 370.6 2274.9
% 289 665 2044 6011 5759
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CQ emission 2010 2011 2012 2013 2014
Submission 2016 kt 98.29 39.76 12.22 3.05 3.06
Submission 2017 kt 366.36 290.05 249.05 176.81 169.81
Difference kt 268.08 250.29 236.82 173.76 166.75

% 273 630 1938 5692 5454
CH emission 2010 2011 2012 2013 2014
Submission 2016 kt 0.00381 0.00154 0.00047 0.00012 0.00012
Submission 2017 kt 0.01480 0.01179 0.01015 0.00723 0.00694
Difference kt 0.01099 0.01025 0.00968 0.00711 0.00682
% 289 665 2044 6011 5759
N,O emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.00076 0.00031 0.00009 0.00002 0.00002
Submission 2017 kt 0.00296 0.00236 0.00203 0.00145 0.00139
Difference kt 0.00220 0.00205 0.00194 0.00142 0.00136
% 289 665 2044 6011 5759
Tab. 3-38 Changes after recalculation in 1.A.2.c for Solid Fuels
Fuel consumption 2010 2011 2012 2013 2014
Submission 2016 TJ 12 992 12 301 11 229 10 923 8 645
Submission 2017 TJ 13 526 11 707 10 283 10 477 8 683
Difference TJ 534.4 -594.1 -945.9 -445.2 38.2
% 4.11 -4.8 -8.4 -4.08 0.4
CQ emission 2010 2011 2012 2013 2014
Submission 2016 kt 1255.0 1191.0 1085.8 1 050.8 840.7
Submission 2017 kt 1316.2 1146.5 1003.7 1018.5 844.5
Difference kt 61.2 -44.6 -82.0 -32.3 3.8
% 4.88 -3.7 -7.6 -3.08 0.4
CH, emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.1299 0.1230 0.1123 0.1092 0.0864
Submission 2017 kt 0.1353 0.1171 0.1028 0.1048 0.0868
Difference kt 0.0053 -0.0059 -0.0095 -0.0045 0.0004
% 4.11 -4.8 -8.4 -4.08 0.4
N,O emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.0182 0.0172 0.0157 0.0153 0.0121
Submission 2017 kt 0.0203 0.0176 0.0154 0.0157 0.0130
Difference kt 0.0021 0.0003 -0.0003 0.0004 0.0009
% 11.55 2.0 -1.9 2.8 7.6
*)combination of change in activity data and change ¥MNmissiotiactor (ERT recommendation 2016)
Tab. 3-39 Changes after recalculation in 1.A.2.c for Natural Gas
Fuel consumption 2010 2011 2012 2013 2014
Submission 2016 TJ 11 539 11421 13 965 13 164 13 415
Submission 2017 TJ 12 221 12 055 13916 14 071 12 150
Difference TJ 682.3 634.4 -48.6 906.5 -1 265.3
% 5.91 5.6 -0.3 6.9 -9.4
CQ emission 2010 2011 2012 2013 2014
Submission 2016 kt 637.9 631.1 770.9 728.0 742.5
Submission 2017 kt 675.7 666.2 768.2 778.1 672.5
Difference kt 37.7 35.1 -2.7 50.1 -70.0
% 5.91 5.6 -0.3 6.9 -9.4
CH emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.0115 0.0114 0.0140 0.0132 0.0134
Submission 2017 kt 0.0122 0.0121 0.0139 0.0141 0.0121
Difference kt 0.0007 0.0006 0.0000 0.0009 -0.0013
% 5.91 5.6 -0.3 6.9 -9.4
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Submission 2016 kt 0.0012 0.0011 0.0014 0.0013 0.0013

Submission 2017 kt 0.0012 0.0012 0.0014 0.0014 0.0012

Difference kt 0.0001 0.0001 0.0000 0.0001 -0.0001
% 5.91 5.6 -0.3 6.9 -9.4

Further, following the recommendation of ERJONemission factor was updated to 1.5 kgONI'J for
solid fuels, which caused increase ygONemissions by 7.14%.

Tab. 3-40 Changes after update of D emission factor in 1.A.2.c

Submission 2016  kt 0.0353 0.0255 0.0631 0.0670 0.0182 0.0172 0.0157 0.0153 0.0121

Submission 2017  kt 0.0378 0.0273 0.0676 0.0718 0.0203 0.0176 0.0154 0.0157 0.0130

Difference kt 0.0025 0.0018 0.0045 0.0048 0.0021 0.0003 -0.0003 0.0004 0.0009
% 7.1 7.1 7.1 7.1 11.6 2.0 -1.9 2.8 7.6

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

Currently there are nplanned 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, 2015

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CHITI] [ki] [kg N,O/TJ] [Kki]
LPG 45.9 65.9%) 1 3.0 1  0.00005 0.1 0.000005
Heatingand Other Gasoil 100.7 74.1 1 7.5 3 0.00030 0.6 0.00006
Fuel Oil- Low Sulphur 46.7 77.4 1 3.6 3 0.00014 0.6 0.00003
Brown Coal + Lignite 1398.9 100.2*) 0.985%) 138.0 10  0.01399 1.5 0.00210
Natural Gas 5045.4 55.4%) 1 279.6 1  0.00505 0.1 0.00050
Wood/Wood Waste 17039.2 112.00 1 1908.4 30 0.51118 40 0.06816
Gaseous Biomass 9373.4 54.6 1 511.8 1 0.00937 0.1 0.00094
Total year 2015 33 050.3 2851.9 0.54007 0.07179
Total year 2014 31917.0 2817.1 0.55273 0.07352
Index 2015/2014 1.04 1.01 0.98 0.98
Total year 1990 25 900.8 2 285.3 0.18784 0.02890
Index 2015/1990 1.28 1.25 2.88 2.48

“ Country specific data

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

2015
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
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
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Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

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

t F LINNY @& ©S0ny2NRAF & GI80IN | dady gAGK || KAIK O2yad:
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 (CzSOGRahe consumptiorof 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

Pulp, paper and print: NACE Divisions 17 and 18

. The fraction of CO emissions in subsector
1.A.2.d in CQemissions irsector 1.A.2 equalled
e 4% in 205. It contributed 0.5% to G@missions
% 2000 L A in the whole Energy sector.
E el W W From the graph orFig. 315 is clear that at the
g 1000 -- - end of the 90s there was significant substitution,
<00 therefore used fossil fuels (primarily lignite) with

_ b wood and later biogas. Both biofuels represent
0

199 1095 2000 2005 2010 Jots waste products fom the productionn of paper
and pulp from the two largest plants in the Czech
Republic. Following the decline in 2003 and
Fig. 3-15 Development of C@ emissions in source categc 2004_" the consumpthn of fuels after 20(_)5 was
1.A2d relatively stable, while the share of biofuels
further increased.

m Liquid fuels Solid fuels Biomass Gaseous fuels

Biofuel consumption haa beneficial effect on the production of g@hich is included in the balance of
greenhouse gases. Kig. 315is shown the development of G@missions from fossil fuels only in sector
1.A.2.d.
3.2.13.2 Methodological issues (CRF 1.A.2.d)
No specific methodoldgal approaches were applied in this subcategory, otherwise see chapter 3.2.6.
3.2.13.3 Uncertainties and time -series consistency (CRF 1.A.2.d)
See chapter 3.2.5.
3.2.13.4 Category-specific QA/QC and verification (CRF 1.A.2.d)
No specific methods for QA/QC in this categegre used otherwise see chapter 3.2.7.4.

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.
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Tab. 3-41 Changes after recalculation in 1.A.2.d for Liquid Fuels

Fuel consumption 2010 2011 2012 2013 2014 |
Submission 2016 TJ 749.2 349.4 263.9 248.1 41.1
Submission 2017 TJ 700.1 217.0 202.1 205.1 43.7
Difference TJ -49.1 -132.4 -61.7 -43.0 25

% -6.56 -37.9 -23.4 -17.3 6.1
CQ emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 57.989 27.042 20.422 19.200 3.185
Submission 2017 kt 53.959 16.792 15.643 15.873 3.379
Difference kt -4.029 -10.250 -4.779 -3.326 0.194

% -6.95 -37.9 -23.4 -17.3 6.1
CH emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.002248 0.001048 0.000792 0.000744 0.000123
Submission 2017 kt 0.002061 0.000651 0.000606 0.000615 0.000131
Difference kt -0.000187 -0.000397 -0.000185 -0.000129 0.000008

% -8.31 -37.9 -23.4 -17.3 6.1
N,O emission 2010 2011 2012 2013 2014
Submission 2016 kt 0.000450 0.000210 0.000158 0.000149 0.000025
Submission 2017 kt 0.000410 0.000130 0.000121 0.000123 0.000026
Difference kt -0.000039 -0.000079 -0.000037 -0.000026 0.000002

% -8.75 -37.9 -23.4 -17.3 6.1
Tab. 3-42 Changes after recalculation in 1.A.2.d for Solid Fuels
Fuel consumption 2010 2011 2012 2013 2014 \
Submission 2016 TJ 2972.2 2477.1 2 427.3 1806.5 1472.0
Submission 2017 TJ 3109.4 2 385.9 2414.3 1881.2 1480.4
Difference TJ 137.2 -91.1 -13.0 74.7 8.4

% 4.62 -3.7 -0.5 4.13 0.6
CQ emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 288.76 242.61 234.01 175.40 145.56
Submission 2017 kt 302.30 234.06 233.55 183.31 146.40
Difference kt 13.541 -8.549 -0.461 7.912 0.831

% 4.69 -3.5 -0.2 4.51 0.6
CH, emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.0297 0.0248 0.0243 0.0181 0.0147
Submissior2017 kt 0.0311 0.0239 0.0241 0.0188 0.0148
Difference kt 0.0014 -0.0009 -0.0001 0.0007 0.0001

% 4.62 -3.7 -0.5 4.13 0.6
N,O emission 2010 2011 2012 2013 2014
Submission 2016 kt 0.0042 0.0035 0.0034 0.0025 0.0021
Submission 2017 kt 0.0047 0.0036 0.0036 0.0028 0.0022
Difference kt 0.0005 0.0001 0.0002 0.0003 0.0002

% 12.09 3.2 6.6 11.6 7.8
*)combination of change in activity data and change p@Nmission factor (ERT recommendation 2016)
Tab. 3-43 Changes after recalculation in 1.A.2.d for Natural Gas
Fuel consumption 2010 2011 2012 2013 2014
Submission 2016 TJ 4 .407.8 4802.9 4987.3 4 861.6 4774.3
Submission 2017 TJ 4 559.2 4 885.9 4 829.5 4766.8 4710.7
Difference TJ 151.4 83.0 -157.8 -94.9 -63.6

% 3.44 1.7 -3.2 -2.0 -1.3
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Submission 2016 kt 243.7 265.4
Submission 2017 kt 252.1 270.0
Difference kt 8.4 4.6

% 3.44 1.7
Submission 2016 kt 0.00441 0.00480
Submission 2017 kt 0.00456 0.00489
Difference kt 0.00015 0.00008

% 3.44 1.7
Submission 2016 kt 0.000441 0.000480
Submission 2017 kt 0.000456 0.000489
Difference kt 0.000015 0.000008

% 3.44 1.7

275.3
266.6
-8.7
-3.2

0.00499
0.00483
-0.00016
-3.2

0.000499
0.000483
-0.000016
-3.2

268.9
263.6
-5.2
-2.0

0.00486
0.00477
-0.00009
-2.0

0.000486
0.000477
-0.000009
-2.0

264.3
260.7
-3.5
-1.3

0.00477
0.00471
-0.00006
-1.3

0.000477
0.000471
-0.000006
-1.3

Further, following the recommendation of ERTONemission factor was updated to 1.5 kgONI'J for
solid fuels, which caused increase yONemissions by 7.14%.

Tab. 3-44 Changes after update of JO emission factor in 1.A.2.d

Submission 2016  kt 0.0233 0.0134 0.0061 0.0054

Submission 2017  kt 0.0250 0.0144 0.0065 0.0058

Difference kt 0.0017 0.0010 0.0004 0.0004
% 7.1 7.1 7.1 7.1

3.2.13.6 Category-specific planned improvements (CRF

0.0042 0.0035 0.0034
0.0047 0.0036 0.0036
0.0005 0.0001 0.0002
12.1 3.2 6.6
1.A.2.d)

Currently there are nplanned improvements in this category.

3.2.14 Manufacturing industries and construction
(1.A.2.e)

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

0.0025 0.0021
0.0028 0.0022
0.0003 0.0002
11.6 7.8

Z Food Processing, Beverages and Tobacco

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

gases are shown in the following outline.

1.A.2.e, 2015
Structure of Fuels Activity CcQ CH N,O
data EF OxF Emission EF Emission EF Emission
[TJ] [t COJITI] [kt] [kg CH/TJ] [ki] [kg N,O/TJ]  [Kki]
LPG 91.9 65.9 1 6.05 1 0.00009 0.1 0.00001
Heating and Other Gasoi 50.3 74.1 1 3.73 3 0.00015 0.6 0.00003
Fuel Oil- Low Sulphur 79.0 77.4 1 6.11 3 0.00024 0.6 0.00005
Other QOil 78.9 73.3 1 5.78 3 0.00024 0.6 0.00005
Other Bituminous Coal 754.7 94.4*) 0.971%) 69.13 10 0.00755 1.5 0.00113
Brown Coal + Lignite 1235.9 100.2*¥) 0.985%) 121.90 10 0.01236 1.5 0.00185
Coke 257.7 107.0 1 27.58 10 0.00258 1.5 0.00039
Natural Gas 13 962.5 55.4%) 1 773.81 1 0.01396 0.1 0.00140
Wood/Wood Waste 633.0 112.0 1 70.90 30 0.01899 4.0 0.00253
Gaseous Biomass 9110.6 54.6 1 497.44 1 0.00911 0.1 0.00091
Total year 2015 26 254.6 1582.42 0.06526 0.00835
Total year 2014 26 787.6 1570.30 0.04964 0.00615
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Index 2015/2014 0.98 1.01
Total year 1990 37 616.5 2988.18
Index 2015/1990 0.70 0.53

“ Country specific data

131 1.36
0.21342 0.03226
0.31 0.26

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

2015
Structure of Fuels Source of Emission factors Method used
Activity data (ofe) CH N,O (ofe) CH N,O

LPG CzSO CSs D D Tier 2 Tier 1 Tier 1
Heating and Other Gasaoill CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other 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
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tierl
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

This subcategory includes all manufacturing processes related to the production of foodstuffs, beverages
and foodstuff preparations. The subcategory dlsdudes fuel consumption in the tobacco industry. The
nature of the production processes permits the use of a relatively high fraction of biofuels, especially

towards the end of the period.

In the CzSO Questionnaire (Cz3@,6), the consumption of thendividual kinds of fuels in this sector is

reported in the section Industry Sector under the item:

Food, Beverages and Tobacco

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

Food processing, beverages and tobacco: NACE Divisiohk 49d 12

4000

E N

CO, emissions [kt]
(=)
8
o

1000
500
0 &.;_
1990 1995 2000 2005 2010 2015
m Liquid fuels Solid fuels Biomass Gaseous fuels

Fig.3-16 Development of CQ emissions from fossifuels canbustion in
source category 1.A.2.e

The fraction of C&emissions in subsector
1.A.2.e in COemissions in sector 1.A.2
equalled 10% in 2@l It contributed 1.1%

to CQ emissions in the whole Energy
sector.

The following figure provides an overview
of fuels consumption in the sutategory
in1.A2.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 of the period

reduced continuously and with replacement of fossil fuels by solid and gaseous biofuels towaeds the

of this period. The overall amount of fuel consumed decreased until 2008. Since 2008 there has been an
increase in fuel consumption, which is covered by increasing consumption of biofuels, in response to the
development of the financial crisis in thenod at the end of the first decade of the 21st century.
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Biofuel consumption has a beneficial effect on the production of @®ich is included in the balance of
greenhouse gases. Fig:18 shows the development of G@&missions from fossil fuels only &ector
1.A2e.

3.2.14.2 Methodological issues (CRF 1.A.2.e)
No specific methodological approaches were applied in this subcategory, otherwise see chapter 3.2.6.
3.2.14.3 Uncertainties and time -series consistency (CRF 1.A.2.e)
See chapter 3.2.5.
3.2.14.4 Category-specific QA/QC andverification (CRF 1.A.2.e)
No specific methods for QA/QC in this category were usgderwise see chapter 3.2.7.4.
3.2.14.5 Category-specific recalculations (CRF 1.A.2.e)

Quite extensive updates were provided in activity data by CzSO, which resulted in reicadoofidhis
category.

Tab. 3-45 Changes after recalculation in 1.A.2.e for Liquid Fuels

Fuel consumption 2010 2011 2012 2013
Submission 2016 TJ 723.8 643.4 250.4 168.2
Submission 2017 TJ 783.0 287.7 250.4 128.7
Difference TJ 59.2 -355.7 -39.4
% 8.18 -55.3 -23.5
Submission 2016 kt 55.188 48.958 18.4 12.180
Submission 2017 kt 59.542 21.427 18.4 9.128
Difference kt 4.353 -27.531 -3.053
% 7.89 -56.2 -25.1
Submission 2016 kt 0.00208 0.00184 0.00066 0.00041
Submission 2017 kt 0.00222 0.00077 0.00066 0.00029
Difference kt 0.00014 -0.00107 -0.00012
% 6.64 -58.1 -28.7
N,O emission 2010 2011 2012 2013 \
Submission 2016 kt 0.00041 0.00036 0.00013 0.00008
Submission 2017 kt 0.00044 0.00015 0.00013 0.00005
Difference kt 0.00003 -0.00021 -0.00002
% 6.24 -58.8 -30.4

Tab. 3-46 Changes after recalculation in 1.A.2.e for Solid Fuels

Submission 2016 TJ 1859.8 1843.7 1961.6 2147.1 2 062.2 1971.7
Submission 2017 TJ 1859.4 1808.3 1705.1 2100.9 1909.7 1977.9
Difference TJ -0.4 -35.4 -256.6 -46.2 -152.4 6.2

CQ emission
Submission 2016 kt 181.312 179.515 190.805 209.059 201.034 192.100
Submission 2017 kt 181.271 176.127 166.253 206.016 186.715 192.718
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Difference kt -0.041 -3.388 -24.552 -3.043 -14.319 0.618
% -0.02 -1.9 -12.9 -1.46 7.1 0.3

CH emission

Submission 2016 kt 0.0186 0.0184 0.0196 0.0215 0.0206 0.0197

Submission 2017 kt 0.0186 0.0181 0.0171 0.0210 0.0191 0.0198

Difference kt 0.0000 -0.0004 -0.0026 -0.0005 -0.0015 0.0001
% -0.02 -1.9 -13.1 -2.15 -7.4 0.3

N,O emission

Submission 2016 kt 0.0026 0.0026 0.0027 0.0030 0.0029 0.0028

Submissior2017 kt 0.0028 0.0027 0.0026 0.0032 0.0029 0.0030

Difference kt 0.00019 0.00013 -0.00019 0.00015 -0.00002 0.00021
% 7.1 5.1 -6.9 4.8 -0.8 7.5

*)combination of change in activity data and change pONmission factor (ERT recommendation 2016)

Tab. 3-47 Changes after recalculation in 1.A.2.e for Natural Gas

FueI consumptlon 2010 2011 2012 2013 2014
Submission 2016 13 541.6 13 628.2 13 522.9 14 016.9 14 277.8
Submission 2017 TJ 14 006.8 13 863.7 13410.0 13 743.4 14 087.6
Difference TJ 465.2 235.5 -112.9 -273.6 -190.2

% 3.4 1.7 -0.8 -2.0 -1.3
CQ emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 748.7 753.1 746.5 775.2 790.3
Submission 2017 kt 774.4 766.1 740.2 760.0 779.8
Difference kt 25.7 13.0 -6.2 -15.1 -10.5

% 3.4 1.7 -0.8 -2.0 -1.3
CI—L emission 2010 2011 2012 2013 2014
Submission 2016 0.0135 0.0136 0.0135 0.0140 0.0143
Submission 2017 kt 0.0140 0.0139 0.0134 0.0137 0.0141
Difference kt 0.0005 0.0002 -0.0001 -0.0003 -0.0002

% 3.4 1.7 -0.8 -2.0 -1.3
N,O emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.00135 0.00136 0.00135 0.00140 0.00143
Submission 2017 kt 0.00140 0.00139 0.00134 0.00137 0.00141
Difference kt 0.00005 0.00002 -0.00001 -0.00003 -0.00002

% 3.4 1.7 -0.8 -2.0 -1.3

Further, following the recommendation of ERJONemission factor was updated to 1.5 kgORNTrJ for
solid fuels, which caused increase yONemissions by 7.14%.

Tab. 3-48 Changes after update of JO emission factor in 1.A.2.e

N,O emission 1995 2000 2005 2010 2011 2012

Submission 2016 kt 0.02545 0.015643 0.008783 0.004174 0.002581 0.002746 0.003006 0.002887 0.00276

Submission 2017 kt 0.02727 0.016755 0.00941 0.004472 0.002713 0.002558 0.003151 0.002865 0.002967

Difference kt 0.00182 0.00111 0.00063 0.00030 0.00013 -0.00019 0.00015 -0.00002 0.00021

% 7.1 7.1 7.1 7.1 5.1 -6.9 4.8 -0.8 7.5

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

Currently there are no planned improvements in this category.
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3.2.15 Manufacturing industries and construction  z Non-metallic Minerals (1.A.2.1)

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

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

1.A.2.f, 2015

Structure of Fuels Activity CcQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CH/TJ] [kt] [kg N,O/TJ] [kt]
LPG 91.9 65.86 1 6.05 1 0.00009 0.1 0.00001
Heating and Other Gasaoill 92.9 74.10 1 6.89 3 0.00028 0.6 0.00006
Fuel Qil- Low Sulphur 46.7 77.40 1 3.61 3 0.00014 0.6 0.00003
Fuel Oil- High Sulphur 158.0 77.40 1 12.23 3 0.00047 0.6 0.00009
Other Oll 197.2 73.30 1 14.45 3 0.00059 0.6 0.00012
Other Bituminous Coal 4874.1 94.36*) 0.971%) 446.44 10 0.04874 1.5 0.00731
Brown Coal + Lignite 190.1 100.17*) 0.985%) 18.75 10 0.00190 1.5 0.00029
Coke 830.5 107.00 1 88.86 10 0.00831 1.5 0.00125
CoalTars 828.0 80.70 1 66.82 10 0.00828 1.5 0.00124
Cove Oven Gas 64.9 44.40 1 2.88 1 0.00006 0.1 0.00001
Natural Gas 23 396.2 55.42%) 1 1296.62 1 0.02340 0.1 0.00234
Other fuels- liquid 1016.7 79.33%) 1 80.65 30 0.03050 4.0 0.00407
Other fuels- solid 3576.0 85.72%) 1 306.54 30 0.10728 4.0 0.01430
Wood/Wood Waste 83.8 112.00 1 9.39 30 0.00252 4.0 0.00034
Total year 2015 35 447.1 2360.20 0.23256 0.03144
Total year 2014 33 313.6 2227.45 0.19726 0.02687
Index 2015/2014 1.06 1.06 1.18 1.17
Total year 1990 59 962.4 4 527.12 0.29373 0.04487
Index 2015/1990 0.59 0.52 0.79 0.70

g 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.

2015
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O CQ CH N,O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and Other Gasoill CzSO D D D Tier 1 Tierl 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 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
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 Tierl
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 building materials and refractory materials, ceramics, glass etc.
Category 1.A.2.f was established by dividthg original category into 2 groups, i.e. in 1.A.2.g are
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included remained sources of greenhouse gases from the category "Manufacturing industries and
construction."”

The category is characterizeby high energy intensity, anfdr it is also typical consuntipn "Other

fuels", that are burned at the cement works furnaces. The cement kilns in the Czech Republic are the
only one facilities (except the industrial waste incinerators reported in sector 5 Waste), in which it is
allowed incinerating waste, respeatily an alternative fuels made from waste.

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

Non-Metallic Minerals

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

NACE Divisions 23 S
14
23  Manufacture of other normetallic 12 -
mineral products
23.1Manufacture of glass and
glass products
23.2Manufacture of refractory

10

production [Mt]
00

products
23.4Manufacture  of  other 21
porcelain and ceramic products 0 ' ' ‘ ‘ ‘
23 5Manufacture Of cement 1990 1995 2000 2005 2010 2015
Iime and plaster = clinker = cement lime glass
briks porcelain Total production

The fraction of C©O emissions in
subsector 1.A.2.f in GOemissions in
sector 1.A.2 equalled 22.6%2015 It contributed 2.5% to G{@missions in the whole Energy sector.

Fig.3-17 Production of the most important mineral products

Between the most important businesses are included mainly cement (a total of 5 facilities), which are
operated in the northern, central and eastern Bohiamand Central Moravia and lime (a total of 3
facilities) in southern and eastern Bohemia and North Moravia.

B000 Total production of the most ingrtant
500 g T mineral productss shown in the graph on
4000 P s .
Fig. 317.
T 3500 1
gosooo . . :
7 .00 R e, Fig. 3-18 provides an overview of fuels
§ 2000 consumption and CQOemissions in the
S 1500 | sub-category in 1.A.2.1.
1000
500~ The graph shows the evolution of £0
0 emissions, that has the same pattern as
1990 1995 2000 2005 2010 2015

the fuel consumption. The high
consumption of fossil fuel at the
beginning of the period decreased
gradually, and it is evident that the most
important fuel in this sector is natural gas. The high consumption of fossil fuels gradually was declining
and liquid fuels, from 2002rgdually were replaced by alternative fuels (Other fuels). The increase in fuel
consumption between 2005 and 2008, was interrupted by the crisis development of the economy and
after some recovery in 2012011, followed by another decline

W Liquid fuels Solid fuels Natural Gas Other fossil fuels Biomass

Fig.3-18 Developmentof CQ emissions in source category 1.A.2.f
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3.2.15.2 Methodological is sues (CRF 1.A.2.f)

The category of NoiMetallic Minerals reports consumption of alternative fuels (Other fuels). The
compilation consumption balance and the determination of the emission factors are different from the
procedures used for other fuels, assteibed 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 the REZZO national emission database are used, where data dablevan 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 data on the server of the Union of
cement and lime manufacturers (wwsvcement.cz). Alternative fuel consumption is shown in Tat8.3

Tab. 3-49 Consumption of alternative fuels in sector 1.A.2.f

Solidfuels 2424 3200 3517 3398 3726 5037 5537 3224 3885 3055 1137 3234 3576
Liquid fuels 1266 1156 589 1014 240 557 682 708 661 394 1181 18 1017
Total 3690 4356 4105 4412 3966 5594 6219 3932 4546 3449 2318 3252 4593

Emissiorfactors for calculating G@missions 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 ofuativid
types of fuels. In Tal®-50is shown an overview of emission factors used for solid and liquid alternative
fuels in diferent years.

Tab. 3-50 CQ emission factors used in the consumption of alternative fuels in sector 1.A.2.f

Solid fuels 875 875 885 845 783 757 757 852 858 96.2 928 86.0 857
Liquid fuels 754 758 751 762 73.0 719 646 812 774 774 778 726 793

For the calculation of GHand NO emissions were used default emission factors in line with the IPCC
methodology 2006for the entiretime series 2002014 (Tab. %1).

Tab. 3-51 Emission factors for CHnd NO emissions used in the consumption of alternative fuels sector 1.A.2.f

Solid fuels 30 4
Liquidfuels 30 4
70 l rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 18
R ESE}ESh,,S,——S—_ . A e 3.2.15.3 Uncertainties and time -

series consistency (CRF 1.A.2.1)

0

L e B e e BT S R L 10

See chapteB.2.5.
L T e s W -8

3.2.15.4 Category-specific QA/QC
and verification (CRF 1.A.2.1)

B

Fuels consumption [PJfyear]
Mineral production [mil. ton/year]

L I

. ‘ ‘ ‘ As a basic indicator for verification of fuel
1990 1995 2000 2005 2010 2015 consumption in the sector of production
Fuels consumption Minerals production Of plg iron and Steel, ShOUId be regarded
Fig.3-19 Trends in production of mineral products compared with t indicators of the overall production of
development of fuel consumption in the sectdr.A2.f basic goods such as cemerime, clay

Part 1: Annual inventory submission 106



.-&.CHMI NATIONAIGHANVENTORREPORT OF TAEECHREPUBLIA990-2015

tiles and roof tiling or glass and fine ceramics. This is a relatively large mass flows, which also exhibit high
energy demandsHig. 319). Comparison of total production and total fuel consumption in the sub sector
1.A.2.f is shown ifig. 319.

The basic trend flow of production of mineral products in total corresponds well with 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 thedividual kinds of mineral products.

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

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

Tab. 3-52 Changes after recalculation in 1.A.2.f for Liquid Fuels

Fuel consumption 2010 2011 2012 2013 2014
Submission 2016 TJ 1269.4 891.3 630.4 539.5 444.6
Submission 2017 TJ 1271.6 972.5 729.4 565.3 447.2
Difference TJ 2.2 81.2 99.1 25.8 25
% 0.18 9.1 15.7 4.8 0.6
CQ emission
Submission 2016 kt 94.967 66.496 46.961 40.400 33.067
Submission 2017 kt 94.911 72.781 54.629 42.399 33.261
Difference kt -0.055 6.285 7.667 1.999 0.194
-0.06 9.5 16.3 4.9 0.6
Submission 2016 0.003716 0.002582 0.001799 0.001526 0.001242
Submission 2017 kt 0.003684 0.002826 0.002096 0.001604 0.001250
Difference kt -0.000033 0 000244 0.000297 0 000077 0 000008
-0.88 16.5
N,O emission 2010 2011 2012 2013 2014 \
Submission 2016 0.000739 0.000512 0.000355 0.000301 0.000244
Submission 2017 kt 0.000730 0.000561 0.000415 0.000316 0.000245
Difference kt -0.000009 0.000049 0.000059 0.000015 0.000002
% -1.15 9.5 16.7 5.2 0.6

Tab. 3-53 Changes after recalculation in 1.A.2.f for Solid Fuels

Fuel consumption 2009 2010 2011 2012 2013
Submission 2016 TJ 7734 8771 11 094 10 230 8 817 7 380
Submission 2017 TJ 7731 8535 9228 9 000 7 488 7 437
Difference TJ -2.3 -235.4 -1 865.7 -1 230.1 -1 328.6 56.6
% -0.03 -2.7 -16.8 -12.02 -15.1 0.8
CQ emission 2009 2010 2011 2012 2013 2014 \
Submission 2016 kt 724.8 826.8 1027.5 947.1 807.1 677.7
Submission 2017 kt 724.6 803.7 853.4 829.3 683.9 682.3
Difference kt -0.2 -23.0 -174.0 -117.8 -123.2 4.6
% -0.03 -2.8 -16.9 -12.4 -15.3 0.7
CH emission 2010 2011 2012 2013
Submission 2016 kt 0.0768 0.0873 0.1105 0.1019 0.0878 0.0732
Submission 2017 kt 0.0768 0.0849 0.0918 0.0894 0.0743 0.0738
Difference kt -0.00002 -0.0024 -0.0187 -0.0124 -0.0135 0.0006
% -0.03 -2.7 -16.9 -12.2 -15.3 0.8

N,O emission 2010 2011 2012 2013

Submission 2016 kt 0.0108 0.0122 0.0155 0.0143 0.0123 0.0103
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Submission 2017 0.0115 0.0127 0.0138 0.0134 0.0111 0.0111
Difference 0.0008 0.0005 -0.0017 -0.0008 -0.0011 0.0008
7.11 4.2 -11.0 -5.9 -9.3 8.0
*)combination of change in activity data and change y@Nmission factor (ERT recommendation 2016)
Tab. 3-54 Changes after recalculation in 1.A.2.f for Natural Gas
Submission 2016 TJ 24 058 21612 22 364 22 160 22 391
Submission 2017 TJ 24 884 21 985 21 788 21 727 22 092
Difference TJ 826.4 373.4 -575.8 -432.5 -298.3
% 3.44 1.7 -2.6 -2.0 -1.3
Submissior2016 kt 1330.1 1194.3 12345 12255 1239.4
Submission 2017 kt 1375.8 1214.9 1202.7 1201.6 12229
Difference kt 45.7 20.6 -31.8 -23.9 -16.5
% 3.44 1.7 -2.6 -2.0 -1.3
Submission 2016 kt 0.0241 0.0216 0.0224 0.0222 0.0224
Submission 2017 kt 0.0249 0.0220 0.0218 0.0217 0.0221
Difference kt 0.0008 0.0004 -0.0006 -0.0004 -0.0003
% 3.44 1.7 -2.6 -2.0 -1.3
Submission 2016 kt 0.00241 0.00216 0.00224 0.00222 0.00224
Submission 2017 kt 0.00249 0.00220 0.00218 0.00217 0.00221
Difference kt 0.00008 0.00004 -0.00006 -0.00004 -0.00003
% 3.44 1.7 -2.6 -2.0 -1.3

Further, following the recommendation of ERJONemission factor was updated to 1k§ NO/TJ for
solid fuels, which caused increase yONemissions by 7.14%.

Tab. 3-55 Changes after update of JD emission factor in 1.A.2.f

Submission 2016  kt 0.0322 0.0192 0.0151 0.0087 0.0122 0.0155 0.0143 0.0123 0.0103

Submission 2017  kt 0.0345 0.0205 0.0162 0.0094 0.0127 0.0138 0.0134 0.0111 0.0111

Difference kt 0.0023 0.0014 0.0011 0.0006 0.0005 -0.0017 -0.0008 -0.0011 0.0008
% 7.1 7.1 7.1 7.1 4.2 -11.0 -5.9 -9.3 8.0

Additional QA/QC procedures were also carried out and as a result emission factors for liquid and solid
part of other fossil fuels were updated. Updated EF for liquid other fossil fuels is 72.5/T9Cior solid
fossil fuels 86.03 t GOJ for 2014.

Tab. 3-56 Change of CO2 fro®ther fossil fuels for 2014

Submission 2016 kt 301.6
Submission 2017 kt 279.5
Difference kt -22.1

% -7.32

After arecommendation of ERT ¢hihd NO emission factors for Other fossil fuels were also changed.
For Cl{ updated emission factors is 30 kg £JOR for both liquid and solid other fossil fuels. FGON
updated emission factors is 4 kgQMTJ for both liquid andolid other fossil fuels.
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Tab. 3-57 Changeof CH from Other fossil fuels

Submission 2016 kt 0.028 0.035 0.037 0.037 0.038 0.052 0.057 0.034 0.041 0.032 0.015 0.032

Submission 2017 kt 0.111 0.131 0.123 0.132 0.119 0.168 0.187 0.118 0.136 0.103 0.070 0.098

Difference kt 0.083 0.095 0.086 0.095 0.081 0.116 0.129 0.084 0.096 0.072 0.055 0.065
% 295 268 233 258 213 222 225 243 234 226 366 201

Tab. 3-58 Change of MO from Other fossil fuels
Submission 2016 kt 0.004 0.005 0.005 0.005 0.005 0.007 0.008 0.005 0.006 0.005 0.002 0.005
Submission 2017 kt 0.015 0.017 0.016 0.018 0.016 0.022 0.025 0.016 0.018 0.014 0.009 0.013

Difference kt 0.011 0.012 0.011 0.012 0.011 0.015 0.017 0.011 0.012 0.009 0.007 0.008
% 255 237 211 229 196 203 205 218 212 206 303 187

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

Currently there are no planned improvements in this category.

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

3.2.16.1 Category description (CRF 1.A.2.9)

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

1.A.2.g, 2015

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/ITI] [ki] [kg N;OITI]  [ki]
LPG 735.1 65.86 1 48.41 1 0.00074 0.1 0.00007
Heating and Other Gasoi 309.8 74.10 1 22.96 3 0.00093 0.6 0.00019
Fuel Oil- Low Sulphur 247.8 77.40 1 19.18 3 0.00074 0.6 0.00015
Fuel Oil- High Sulphur 79.0 77.40 1 6.11 3 0.00024 0.6 0.00005
Other QOil 6 862.2 73.30 1 503.00 3 0.02059 0.6 0.00412
Anthracite 345.1 98.30 1 33.92 10 0.00345 1.5 0.00052
Brown Coal + Lignite 747.0 100.17*) 0.985%) 73.67 10 0.00747 1.5 0.00112
Coke 229.1 107.00 1 24.51 10 0.00229 1.5 0.00034
Cove Oven Gas 32.0 44.40 1 1.42 1 0.00003 0.1 0.00000
Natural Gas 30 055.8 55.42%) 1 1665.70 1 0.03006 0.1 0.00301
Wood/Wood Waste 99234 112.00 1 1111.42 30 0.29770 4.0 0.03969
Gaseous Biomass 438.0 54.60 1 23.92 1 0.00044 0.1 0.00004
Total year 2015 50 004.3 3534.22 0.36467 0.04930
Total year 2014 46 300.7 3 253.57 0.32708 0.04412
Index 2015/2014 1.08 1.09 1.11 1.12
Total year 1990 301 656.3 24 730.77 1.97324 0.29944
Index 2015/1990 0.17 0.14 0.18 0.16

) Countryspecific 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.
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2015
Structure of Fuels Source of Emissiorfactors Method used
Activity data CcQ CH N,O CcQ 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 Qil CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CSs D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CSs 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

This subcategory includes the remaining enterprises in the processing industry not included in
subcategories 1.A.2.a to 1.A.2.f. This is an endmgganding branch with fuel consumption, such as the
textile and leather industry, wood processing and subseqroduction processes, the entire machine
industry, incl. production of means of transport and the construction industry.

In the CzSQuestionnaire (CzSO, 2016

the consumption of the individual kinds #0
of fuels in this sector is reported in the 20000 | -
section Industry Sector under the item: | g
1 Transport Equipment g 15000
1 Machinery g 10000 TR
1 Mining (excluding fuels) and ¢,
Quarrying 8
1 Wood and Wood Products
f Construction 1990 1995 2000 2005 2010 2015
9 Textiles and Leather . , .
1_[ Non_speciﬁed (Industry) u Liquid fuels Solid fuels Biomass Gaseous fuels

) Fig.3-20 Development of C@emissions in source category 1.A.2.9
There are embodied the fuels ot

economic part according to NACE Rev. 2 Other: NACE Divisig9 053¢ 16, 21¢ 22, 25¢ 33 and 41¢
43.

The fraction of CQemissions in subsector 1.A.2.f in £gnissionsn sector 1.A.2 equalled 24.4% in
2015. It contributed 2.6% to G@missions 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
constantly dereased until 2015. Liquid 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
intensive type of industrial processes in this category. Social changes occurring in the Czech Republic in
the early 90s resulted in energaving measures being introduced by newly privatized enterprises.
Together, these influences led to an end to inefficient productand 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 decreasedAll this was reflected very significantly by a decline in the éd@ssionsand other
greenhouse gases). This is the category with the largest relative decreasgem{S§lons from 1990 to

2015 (90% decrease).
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3.2.16.2 Methodological issues (CRF 1.A.2.9)

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

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

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

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

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

Tab. 3-59 Changes after recalculation in 1.A.2.g for Liquid Fuels

Fuel consumption 2010 2011 2012 2013 2014 \
Submission 2016 10 045 10 237 10 307 7202 9 757
Submission 2017 TJ 8212 7 002 6 531 3724 7510
Difference TJ -1 833 -3234 -3 775 -3478 -2 246
-18.2 -31.6 -36.6 -48.3 -23.0

CQ emission 2010 2011 2012 2013 2014 \
Submission 2016 741.4 756.9 753.7 522.1 713.4
Submission 2017 kt 613.5 520.6 481.8 275.4 545.3
Difference kt -127.9 -236.3 -271.9 -246.6 -168.1

% -17.2 -31.2 -36.1 -47.2 -23.6
CH emission 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.0297 0.0303 0.0288 0.0187 0.0277
Submission 2017 kt 0.0240 0.0205 0.0188 0.0104 0.0202
Difference kt -0.0057 -0.0097 -0.0100 -0.0082 -0.0075

-19.1 -32.1 -34.9 -44.1 -27.0

N,O emission 2010 2011 2012 2013 2014 \
Submission 2016 0.0059 0.0060 0.0057 0.0036 0.0055
Submission 2017 kt 0.0048 0.0041 0.0037 0.0021 0.0039
Difference kt -0.0011 -0.0019 -0.0019 -0.0015 -0.0015

% -19.3 -32.2 -34.4 -42.8 -28.0

Tab. 3-60 Changes after recalculation in 1.A.2.g for Solid Fuels

Fuel consumption 2010 2011 2012 2013
Submission 2016 TJ 27739 2071.9 1664.5 1565.9 1685.8 1418.3
Submission 2017 TJ 2773.4 2165.2 1546.8 1483.3 1461.9 1435.9
Difference TJ -0.5 93.3 -117.7 -82.6 -223.8 17.6

% -0.02 4.5 -7.1 -5.28 -13.3 1.2
CQ emission 2009 2010 2011 2012 2013 2014 \
Submission 2016 kt 249.97 188.23 157.91 146.92 162.67 140.19
Submission 2017 kt 249.93 191.66 146.16 144.45 143.77 141.93
Difference kt -0.05 3.43 -11.75 -2.47 -18.91 1.74

% -0.02 1.8 -7.4 -1.68 -11.6 1.2
CH emission 2012 2013 2014
Submission 2016 kt 0.0239 0.0182 0.0155 0.0144 0.0160 0.0139
Submission 2017 kt 0.0239 0.0181 0.0143 0.0143 0.0143 0.0140
Difference kt 0.0000 0.0000 -0.0012 -0.0001 -0.0017 0.0002
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-0 02 -0.2 -7.9 -0.40 -10.8 1.3
SumeSS|0n 2016 0.0033 0.0025 0.0022 0.0020 0.0022 0.0019
Submission 2017 kt 0.0036 0.0027 0.0021 0.0021 0.0021 0.0021
Difference kt 0.00023 0.00017 -0.00003 0.00014 -0.00010 0.00016

% 7.03 6.7 -1.3 6.9 -4.4 8.5

*)combination of change in activity data and change gKmission factor (ERT recommendation 2016)

Tab. 3-61 Changes after recalculation in 1.A.2.g for Natural Gas

Submission 2016 35611.7 32 054.4 31303.8 33 824.9 29 384.5
Submission 2017 TJ 36 835.1 32 608.3 33520.6 327995 28 146.5
Difference TJ 12233 553.9 2216.8 -1025.5 -1 238.0
% 3.4 1.7 7.1 -3.0 -4.2
CQ emission
Submission 2016 kt 1968.9 1771.3 1728.0 1870.6 1626.5
Submission 2017 kt 2036.5 1801.9 1850.3 1813.9 1558.0
Difference kt 67.6 30.6 122.4 -56.7 -68.5
% 3.4 1.7 7.1 -3.0 -4.2
CH emission
Submission 2016 kt 0.0356 0.0321 0.0313 0.0338 0.0294
Submissior2017 kt 0.0368 0.0326 0.0335 0.0328 0.0281
Difference kt O 0012 0.0006 0 0022 -0.0010 -0.0012
% 1.7 -3.0 -4.2
Submission 2016 0.0036 0.0032 0.0031 0.0034 0.0029
Submission 2017 kt 0.0037 0.0033 0.0034 0.0033 0.0028
Difference kt 0.0001 0.0001 0.0002 -0.0001 -0.0001
% 3.4 1.7 7.1 -3.0 -4.2

Further, following the recommendation of ERJONemission factor was updated to 1.5 kgONI'J for
solid fuels, which caused increase igONemissions by 7.14%. Overall change is however smaller than
7.14%, since there is share of coal gases in this category, which have emission factor,Q/T&g N

Tab. 3-62 Changes after update of JO emissiorfactor in 1.A.2.g

N,O emission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 ‘
Submission 2016 kt 0.171 0.133 0.123 0.117 0.087 0.051 0.052 0.043 0.025 0.015
Submission 2017 kt 0.183 0.143 0.132 0.126 0.093 0.055 0.056 0.046 0.027 0.016
Difference kt 0.012 0.009 0.009 0.008 0.006 0.004 0.004 0.003 0.002 0.001
% 7.0 7.0 7.0 7.1 7.1 7.1 7.1 7.1 7.1 7.1
Submission 2016 kt 0.0464 0.0192 0.0193 0.0216 0.0084 0.0072 0.0068 0.0051 0.0054 0.0033
Submission 2017 kt 0.0497 0.0206 0.0206 0.0231 0.0090 0.0077 0.0073 0.0055 0.0058 0.0036
Difference kt 0.0033 0.0014 0.0014 0.0015 0.0006 0.0005 0.0005 0.0004 0.0004 0.0002
% 7.1 7.1 7.1 7.1 7.1 7.1 7.0 7.0 7.0 7.0
N,O emission 2010 2011 2012 2013 2014
Submission 2016 kt 0.0025 0.0022 0.0020 0.0022 0.0019
Submission 2017 kt 0.0027 0.0021 0.0021 0.0021 0.0021
Difference kt 0.0002 0.0000 0.0001 -0.0001 0.0002
% 6.7 -1.3 6.9 -4.4 8.5
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3.2.16.6 Category-specific planned improvements (CRF 1.A.2.9)

Currently there are no planned improvements in this category.

3.2.17 Transport (1.A.3)

The categories of means of transport for calculations of greenhouse gas emibaimsot changel
since2008. The criteria for inclusion of a certain means of transport in a particular category éomisést

kind of transport, the fuel employed and the type of emission standard that the particular vehicle must
meet (inaroad transport). The categories of vehicles are not as detailedtion-road transport.

The categories of mobile sources asfollows:

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

9 airplanes fuelled by aviation gasoline

9 airplanes fuelled by jet kerosene
Road Transportation (CRF 1.A.3.b)

1 motorcycles,

1 passenger and light duty gasoline vehicles conventional,

1 passenger and light duty gasoline vehicles with EURBOMits,

1 passenger and light duty diesel vehicles conventional,

1 passenger and light duty diesel vehiclegwiURO 6 limits,

1 passenger cars and light duty vehicles using d®@pressed Natural G&ENG and biofuels
(separately),

1 heavy duty diesel vehicles and buses, conventional,

1 heavy duty diesel vehicles and buses with EURQimits,

1 heavy duty vehicke and buses using CNG and biofuels (separately).
Railways(CRF 1.A.3.c)

9 diesel locomotives
Domestic Navigation (CRF 1.A.3.d)

9 ships with diesel engines

Other Transportation(CRF 1.A.3.e)

The consumption of Natural Gdas power compressors fotransit gas pipknes is included in this
subcategory under mobile combustion sources but iadtuallya stationary combustiorsource This
consumption is reported in the IEACzSO (CzSO, 2015) Questionnaire in the Transport Sector section
under the item

9 PipelineTransport

There are embodied the fuels of economic part according to NACE Rev. 2 Pipeline Transport: NACE
Divisions 35.22, 49.50.
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3.2.17.1 Methodological issues

The methodology ithe Czech Republic operates with emission factorgikg'] of fuel not in [g.TJ] of
energy, because the countgpecific measured dat@r every greenhouse gas or pollutant in timernal
database are idisted this unit. The emission factors atisted in [g.kg'] of fuel mainly becausehe
consumption ofeachfuel is monitored in units of weight. The emission data calculated for the CRF
Reporter are not affected b calorific value Which isvariable indifferent years) ofa particularfuel but

the fuel consumption for the CRF Reporter must be converted from weight to en@itp/(using the
calorific value)Thus,the trendin IEF depends partially on the trema calorific valug and, in this case
mostly onthe emission factas of different vehicle technoldgs (based on theEURO emission standard).
The emission factors of individual transport categories are always giveth&current submission year.
All the calorific values used for calculati®im a giventransport sector are presented iGhapter 3

(Energy.

Activity data

The ativity data for mobilesources are based dhe official energy balance of the Czech Repubtid
are providedby the Czech Statistical Office (CzSO). The most impoiigure$ forthe next data
processingare the annual amoung of fuels sold, calculatedn units of weight since emission factor
values are expressed fg.kg'] of fuelin the CDV database. The parameters necessarg fbistribution
of sold fuels arethe transport mode,the fuel type,the weight ofthe vehicle andthe effectivity of its
catalytic system. The appropriate distribution is necessary for assigmitig relevant emission factor.
Sector 1.A.3.b Road Transportation is based on the IPCC 20@®d3plit into the five following
subsectors

T 1.A3.b. Cars
T 1.A3.bii Light DutyTrucks
1 1.A3.biii Heavy Duty Trucks and Buses

T 1.A3.b.v Motorcycles
1 1.A3bv Other

The ativity data and greenhouse gas emission estimates of subsector 1.A.RbtiDuty Trucks in this
submission are included in subsector 1.A.3.IChArs, because fikrentiation between these two
subsectors was not available when the emission elaglas created. In some years gaeat many
passenger cars are registeredtire Central Vehicle Register as light duty vehicles, becausw®edixed
partition betweena pas®nger cabin and trunk space accordingotan earlier definition in theCzech
legislation. The distribution ofthese mixeddata into two subsectors is included in the current
Improvement plan.

The data required foithe fuel distribution are provided by théinistry of Transportof the Czech
Republic (transport yearbooks),The CzechHydrometeorological Institute (researchfhe CzechAir
Navigation Services (yearbooks) areffic surveys (Traffic census) and CD¥search activities. Some
activity datafor categories of road transport are monitored separately. Primarily data about CNG
vehicles, which have been experiencing a boom in recent years, are collected from two public website
sources. The firgdf these isa Czech source administrated by the Czeab &ssociation and the second is

the Natural &Bio Gas Vehicle Association Europe. The most important safraeformation on the
distribution ofthe dynamic structure (emission standards)tbé vehicle fleet orthe roads inthe Czech
Republic is partidarly the researchof CDV, a large number of traffic surveys, the traffic census every
five years and also the aggregate outcomes of studies prepared in 2001 (Pisa et al., 2001), 2005 (Pisa et
al., 2006) and 2010 (Pisa et al., 2010) for the Road and MajoBirectorate of the Czech Republic.

The total consumption okerosene in the Czech Republic is divided into five categories (Domestic
Aviation, International Bunkers, Army, Industry and Commercial and Public ServiceRerd$ene
consumption as well alevant emissions from the categories of Army, Indystnyd Commercial and
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Public Services are not reported in the CRF Reporter in Transport sector 1.A.3 (or International Bunkers
1.D.1), but in sectors 1.A.5.b.i, 1.A.2.f and 1.A.4.a, respectivelyoffiee two categories (Domestic
Aviation 1.A.3.a and Aviation Bunkers 1.D.1.a) were dividethetbasis of expert judgment over the
whole time periodwhere the main criteria were passenger transpdit the present time, this includes
the only regular domstic line betweerthe airports in Prague and Ostrava) and transport of goods (MoT,
2000; MoT, 2006; MoT, 2011; MoT, 201%9gular domestic flights (14 TJ) uskegyosenerepresent a
very small percentagén the Czech Republic compared to internationaghfis (12 413 TJ). In the
Domestic Aviation categosyhe IEA data (1472 TJ) also inclkdeosene consumption in the categories

of Army (13kilotons ofjet kerosene frontloading is included in 2014), Industipd Commercial and
Public Services whi@re not used for aviation or transport. The following table (on the recommendation
of ERT) shows the distribution &krosene consumption in the CRF Reporter in comparison with IEA
data. As can be seefrom this table, the total suns of kerosene(CRF vs. IEAye identical or nearly
identicalin most cases

Tab. 3-63 Distribution of the Jet Kerosene consumption in CRF Reporter and IEA data in2@8® [TJ]

Domestic  Internat. Army Industry Commercial Total Internat. Domestic  Total IEA

Aviation Aviation  (1.A.5.b.)) (1.A.2.f) and Public CRF  Aviation Aviation

(1.A3.a) (1.D.1.3) Services

(1.A.4.a)

1990 19 7 325 0 0 0 7344 7344 0 7 344
1991 20 6 020 0 0 0 6 040 6040 0 6 040
1992 29 6967 0 0 0 6996 6996 0 6 996
1993 31 5792 0 0 0 5823 5823 0 5823
1994 49 7 208 0 0 0 7257 7257 0 7 257
1995 15 7 805 0 0 0 7820 7820 0 7 820
1996 41 5 866 0 0 0 5907 5603 304 5907
1997 54 6 759 0 0 0 6812 5217 1595 6 812
1998 50 7991 0 0 0 8041 4902 3139 8 041
1999 48 7 520 0 0 0 7568 5633 1935 7 568
2000 22 8234 0 0 0 8256 6665 1591 8 256
2001 24 8 750 0 0 0 8774 6762 2012 8774
2002 19 7 556 770 0 0 8346 6976 1370 8 346
2003 24 10 163 556 0 0 10743 8432 2311 10 743
2004 35 13 062 685 0 0 13782 12070 1712 13782
2005 37 13573 728 0 0 14 338 13182 1156 14 338
2006 46 14 070 563 0 0 14679 14073 606 14 679
2007 46 14 763 823 87 217 15936 14 462 1472 15934
2008 31 15 644 823 87 173 16 758 14 895 1862 16 757
2009 45 14 287 909 87 173 15501 14 246 1256 15 501
2010 36 13 387 650 87 130 14290 13120 1169 14 289
2011 22 13272 1256 87 173 14 810 12990 1819 14 809
2012 17 12 367 520 87 130 13121 12297 823 13120
2013 19 11931 563 43 43 12599 11 864 736 12 600
2014 12 12 241 606 0 0 12 859 12 254 693 12 974
2015 14 12 413 563 43 173 13206 12 341 1472 13 813

Emission factors

Based on the ERT recommendation, tables of emission factors for all greenhouse gases were added. The
first table shows the situatiorin road transportationin detail andis dividedaccording tothe vehicle

categowy, the fuel type andthe EURO standard. The second table contains information about the
emission factors of noermoad transportation,n particular ofrailways,a waterborne navigation anctivil
aviation.Aviation is divided into two modes (LTO and CRUISE). The emission daetbesved fromthe

internal database of the Transport Research Ce(@BV)which contains the default emission factors

taken fromthe IPCC and EIG databases,(@@ NO), and also thoswith country-specific character
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(CH). The calculated emission factofrthe biomass was taken as the weighted average for gasoline and
diesel oil, taking into account the real vehicle fleettha roads (recommended by ERThe @alculation

of the biomassemission factorsof other greenhouse gases also takes into account the amount of
renewable components in fugl The CDW &nethodology employs emission factawsly in[g.kg'] of fuel
because theountry-specific measured data afistedin this unit

Tab. 3-64 Emission factors of CON,O and Ckifrom road transport in 2015 in [g.kﬁ of fuel

Motorcycles Gasoline PREEURO and higher 3083 0.06 4.10
Motorcycles Bioethanol PREEURO and higher 1912 0.02 0.08
PC+LDT Gasoline PREEURO 3083 0.2 0.90
PC+LDT Gasoline EURO | and EURO I 3083 0.2 0.40
PC+LDT Gasoline EURO Il and higher 3083 0.2 0.10
PC+LDT Diesel Oil PREEURO 3182 0.10 0.08
PC+LDT Diesel Oil EURO I and EURO I 3182 0.20 0.08
PC+LDT Diesel Oil EURO Il and higher 3182 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 4.54
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 3182 0.10 0.60
HDT Diesel Oil EURO | and EURO I 3182 0.20 0.20
HDT DieselOll EURO Il and higher 3182 0.25 0.15
HDT CNG PREEURO and higher 2 697 0.15 4.54
HDT FAME PREEURO and higher 2 620 0.02 0.06
Bus Diesel Oil EURO Il and older 3182 0.18 0.60
Bus Diesel Oil EURO Il and higher 3182 0.10 0.15
Bus CNG PREEURO antigher 2 697 0.15 4.54
Bus FAME PREEURO and higher 2620 0.02 0.06

Tab. 3-65 Emission factors of CONO and Chifrom non-road transport in 2015 in [g.K§ of fuel

Railways Diesel Oil 3182 1.23 0.18
Water-borne navigation Diesel Oil 3182 0.09 0.30
Civil Aviation-LTO Aviation Gasoline 3065 0.09 0.02
Civil Aviation- Cruise Aviation Gasoline 3065 0.09 0.02
CivilAviation-LTO Kerosene 3096 0.09 0.02
Civil Aviation- Cruise Kerosene 3096 0.09 0.02

CQ emissions

Carbon dioxide emissions were calculated on the basis of the total consumption of the individual
automotive fuels used in transport (i.e. gasolidésel oil, LPG, CNG, biofuels and aviation fuelspand
the basisof the emission factorsfor the weight of C@ corresponding to 1 kg of burneélel.
Consumption oftlifferent typesof fuel by road, railway and water transport was determined on the basis
of cooperation with CzSO'he ©nsumption of fuelsin road transport was further divided intthe
following categories of means of transport on the basis of statistics on transport output

9 gasolinefuelled passenger vehicles;

9 diesel vehicles for passengand light freight transport;

9 diesel vehicles for heavy freight transport and buses;

1 passenger and light vehicles fuelled by LPG, CNG and biofuels (separately);

1 heavy trucks and buses fuelled by CNG and biofuels (separately).
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The gradually increasing cotittition of transportto total CQ emissions in the Czech Repulllecame
evidentduring the19 n Q athid- trgrid continueduntil 2007. Individual road and freight transport make
the greatest contribution to energy consumption in transporhe amount ofsold fuels is monitored
annually and constitutes the main input data for calculasiohenergy consumption.

In 2008, for the first time, a decreasesrecorded inthe emissions of carbon dioxide from transport,
which started a downward trenthat continued until 2014 (Jedlicka et al, 2014). The reduction in carbon
dioxide emissions iprimarily a result of the reduction inthe consumption of gasoline and diesel oil,
which is interpreted adeinga consequence of the global economic crisis. The downwardl ire the
fuel consumption is evaluated very favourably frime viewpoint of greenhouse gases.

A continuous downward trend ithe gasoline consumptiodates back t®2007. However, the persistent
downward trend may no longer be a consequence of the economic crislggh increase in diesel oil
consumption was recorded in 2014. This phenomenon indicates a retumprddictions of further
development in the consumpin of conventional fuels. The increasefo&él consumption in 2014 and
2015 may have been affectdry the progress othe national economy anthe increased transportation
of goods and materialconnected with accelerationf the econony after the crisis The greenhouse gas
emission balance reflects not ontlie scenario ofthe consumption of alternative fuels, but also the
scenario of trends itthe transport infrastructurethe further construction of the throughway network in
different variants, urban bygsses, further construction of railway corridors, etc.

The consumption of gasoline fluctuated around 2 mil. tons from 2002 to 2009, but has started to decline
significantly since 2010t even reached a valuaf 1455 kilotons in 2014. This decline is calisspecially
by the downward trend inthe average fuel consumptioly modern passenger cars. In 2Q1e gasoline
consumpion reach& 1565 Kkilotons this increasewas caused bythe restored economicé growth
connected with more intense transport of goodad persons)Since 2008the consumption of gasoline
has also included the consumption lmbethanol, which has been added to all gasolinh@mamount of
2% since January 1, 2008. TWiereof bioethanol as a renewable resourgegasoline reached @alue
4.1% in 2010 and thehare of fatty acid methyl esters (FAME) as a renewable resouradiesel oil
reached a value% in 2010 both valuesare expected taemain unchanged in the coming yeai$e
share of biofuelsn fuels isalsoincreasing6.8%in 2010and 8.%86in 2019. These factstke reduction in
consumption and increasing share of {momponents) have a favourable impact on,@issions.

Mobile sources used fopurposesother than transport(gasolinepowered lawn mowers, chain saws,
constuction machinery, et¢.make a smaller contribution to the increasing consumption of gasoline and
diesel oil.

In relation to C@emissions from air transport, it can be stated that domestic transport makes a very
small contribution to these emissior(about 199, 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 Officerdt are fuelled mainly

by jet kerosene while the consumption gasolineand CQemissions from aviation gasoline are limited

to small aircraffused in agriculture and in sports and recreational activities

1 The total consumption by army and domestic trpad (estimated on the basis dfie number
of flights, distances between destinations and a sfieconsumption of fuels parnit distance
in the LTO regime and the cruise itself) were subtracted from the total kerosene consumption.
The remaining kera@ne consumption is related titernational air transport.
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Tab. 3-66 CQ emissions calculation from mobile sources in 199Q015 [kt CQ|

1.A3.a 1.A3b 1.A3.c 1.A.3.d 1A3.e 1A4cii+ 1.A3+1A4cii+
1.A5.b 1.A5
1990 139.4 6 177 654 56.6 5.4 1 655 8 687
1991 38.2 5 478 582 56.2 9.2 1439 7638
1992 38.9 7108 494 54.8 13.1 1335 9 044
1993 23.7 7299 415 54.3 17.0 1290 9 099
1994 21.9 8 079 335 53.5 20.8 1299 9 809
1995 13.4 8 584 334 55.2 36.0 1191 10 214
1996 15.2 9 504 329 45.9 87.6 1139 11121
1997 10.0 9 654 283 38.5 75.2 1188 11 249
1998 9.7 9 862 356 37.8 58.2 1401 11 725
1999 12.6 11083 332 22.1 62.2 1377 12 889
2000 10.8 11 237 329 15.8 58.0 1380 13 031
2001 7.8 11 975 301 24.9 59.3 1319 13 687
2002 10.6 12 561 292 12.4 61.5 1290 14 228
2003 10.9 14 309 286 12.4 58.1 1237 15913
2004 11.7 15 047 282 18.6 56.0 1301 16 716
2005 8.8 16 344 285 15.5 68.5 1284 18 006
2006 9.4 16 964 304 19.0 73.4 1259 18 629
2007 9.4 17 831 301 15.8 119.0 1336 19 612
2008 8.3 17 647 334 12.7 146.1 1 406 19 554
2009 9.3 17 136 303 15.9 151.6 1381 18 997
2010 8.7 16 159 293 12.8 151.6 1336 17 961
2011 4.6 15 977 287 9.6 145.5 1 400 17 824
2012 7.4 15 787 277 15.9 89.3 1340 17 517
2013 7.5 15 680 271 6.4 92.3 1334 17 391
2014 7.0 16 206 274 9.6 83.7 1350 17 930
2015 10.2 16 986 264 12.7 71.0 1393 18 737
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Fig.3-21 Comparison of energy consumption and g€émnissions from roa
transport

CH emissions

For road transportationthe method of methane emission calculation corresponds to the Tier 2 level,
because different road vehicles produce different amounts of meth#inean be stated that methane
emissions from road transportatioshowthe same differences as total hydrocarboMobile emission
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sources were dividiinto several categories according to thge of fuel, the transport mode and the
emission limit that a particular vehicle must meehis division is more detailed because there e
significantdifferences in mdtane production by individual vehicleEhese categories are described in
detail at the beginning of this chapter.

The total consumption of gasoline, diesel oil, LPG, CNG and biofuels haskeefromCzSO statistical
surveys.The next step consisted iseparation of these fuel consumptiory the vehicle categories
mentioned above and thenaccording to their transport outputs acquired in the last National Traffic
Censuswhich is updatednce in a five year perioth the Czech Republithe lastone wasin 2010. The
emission factors were the IPCC default values and, from 2004, the ceapscjfic values athe CDV
became part of the emission inventory team.

The Czech Republic has been very successful in stabilizing and decreasing methane emissons deri
from transportrelated greenhouse gas emissiod$ie annual trends in these emissions are constantly
decreasing and are very similar to other hydrocarbon emissions, which are limited in accordance with
UNECE regulationklew vehicles must fulfill sutattially higher EURO standards for hydrocarbons than
older vehicles (currently the EURGstandard for passenger cars and EWR@r heavy duty vehicles

and buses)The greatest problems are associated witie slow renewal of the freight transport fleet.
There has been a slight decrease in the number of older trucks in this country and these older vehicles
are frequently used in the construction and food industries (Adamec et al., 20@5#yhtincrease of

CH emissionswas observedn 2014 and 2015This was caused mainly by the accquisitidra large
number of CNG busdsupported from national fungsandoverall growth othe econony and transport

of goods and persons.

Methane emissions from mobile sources are now calculated using methane enfisstiors taken from

the internal database, containing both data from Czech emission measurements (mlotstiyed from

the Motor Vehicle Research Institute¢ « + ! +a+0 YR AYOGSNYIlFGAz2ylLrtte |
methodology, European Environmental eékgy - Emission Inventory Guidebook, CORINAIR, Hte.
resultant emission factors were calculated using the weighted averages of all the data classified
according to transport vehicle categori@he following categories were includezbnventional gasatie-

fuelled passenger cars, gasolifuelled passenger cars fulfilling EURO limits, diksdled passenger

cars, lightduty vehicles, heawgluty vehicles, diesel locomotives, die$atlled watercraft, aircraft

fuelled by aviation gasoline and kerosefuelled aircraft (Adamec et al., 2006b

Tab. 3-67 CH, emissions calculation from mobile sources [Mg] of £H 1990¢ 2015

1.A3.a 1.A3b 1.A3.c 1.A3d 1.A3.e 1.A4.cii+ 1A3+
1.A5b 1.A4.cii+
1.A5
1990 0.996 1500 37 5.35 0.10 0.13 1544
1991 0.273 1354 33 5.31 0.17 0.12 1393
1992 0.278 1757 28 5.18 0.24 0.11 1791
1993 0.169 1683 23 5.13 0.31 0.10 1712
1994 0.156 1814 19 5.05 0.38 0.10 1839
1995 0.095 1826 19 5.22 0.66 0.09 1851
1996 0.108 1924 18 4.34 1.59 0.08 1948
1997 0.071 1851 16 3.64 1.37 0.09 1872
1998 0.069 1771 20 3.57 1.06 0.10 1796
1999 0.090 1834 19 2.09 1.13 0.10 1856
2000 0.077 1703 18 1.49 1.05 0.13 1724
2001 0.056 1701 17 2.35 1.08 0.13 1722
2002 0.075 1647 16 1.17 1.12 0.13 1665
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2003 0.077 1703 16 1.17 1.06 0.11 1721
2004 0.083 1612 16 1.76 1.02 0.11 1631
2005 0.062 1556 16 1.46 1.25 0.11 1575
2006 0.067 1473 17 1.80 1.33 0.10 1493
2007 0.067 1448 17 1.50 2.16 0.11 1469
2008 0.059 1338 19 1.20 2.65 0.11 1361
2009 0.066 1209 17 1.50 2.75 0.11 1230
2010 0.062 1061 16 1.21 2.74 0.11 1081
2011 0.033 995 16 0.90 2.63 0.12 1015
2012 0.052 945 16 1.50 1.62 0.11 964

2013 0.054 925 15 0.60 1.67 0.10 942

2014 0.050 957 15 0.90 151 0.11 975

2015 0.073 1012 15 1.20 1.42 0.12 1030

Figure 322 shows theopposite trend in emission production of C&hd energy consumption in road
transportation. The continuoudecrease started in 2000 when the EURO 3 standard was implemented.
Startingin that year,there was a separate limit value fdHC. The decrease inet following years was
intensified by tougheningof the THC limits in 2005 by the EURO 4 standard. Another cause of the
downward trend isthe increasing ratio of diesel passenger cafithin the car fleet over the past few
years, which produce less £Hhs trend changed in 2014hen CH emissionsdegan to increase due to

the purchase of a large number of CNG busgsities and regions of the Czech Republic with high air
pollution.
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Fig.3-22 Comparison of energy consumption and g£¢hissions from road transport
N,O emissions

Nitrous oxide emissions decreased in 208@nilar to carbon dioxide emissignas a consequence of
reduced consumption of gasoline and dieselldédw vehicles exhibitigher emissions compared to older
models because they are equipped witiw@y catalytic converters which reduce only Ngnissions but
not N,O emissions. However, this effect is suppressed in new vehiclesoasequence athe lower fuel
consumption. Batreen 2008 and 2013he N,O emissions decread similar to carbon dioxide emissions.
Nitrous oxide emissions increaseslightly in 2014 and 2015. This fact is caused thg higher
consumption of diesel qilvhich is influenced bgrowth of thenationaleconony and by anincreasein
the transportation ofgoods and materialAnather factor isthe higher consumption of CNG connected
with purchasingpf CNG busesupported from national funds.

Road transport was identified as a key sourceNgd emissions o&r the past 5 yearsas the share of
vehicles with high\,O emissions has been increasimgthis period ConsequentlyN,O emissions from
mobile sources represent a somewhat more important contribution thapediissionsin calculation of
N,O emissions fom mobile sources, the most important source according to the IPCC methodology
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seems to be passenger automobile transport, especially gashleiled passenger cars with catalysts.
The vehicle categories for the nitrous oxide calculation are the sarfue asethane (see above).

Because of large differences between natioNgD measurement results and the values recommended

in the IPCC methodologg special verification including statistical evaluation has been performethe
resultant values of theéN,O emission factors from mobile sources approach the recommended IPCC
values.The N,O emissions factor®f vehicles with diesel motors anaf vehicles with gasoline motors
without catalysts are not very high and were takeam the methodical instructions ithe standard
manner (IPCC default value$he situation is more complex for vehicles with gasoline motors equipped
with three-way catalystsThe IPCC methodology (IPCC, 2006) gives three pairs of emission factors for
passenger cars with catalysts (fonand deactivated catalystsfhe value for a deactivated catalyst is
approximately three timesigherthan for a new catalystThe pair of values recommended on the basis
of Canadian research was selected becauselatk of domestic data; in additionp#erican and French
coefficients are presented in tH®CC Reference ManuBlox3 (IPCC, 1997yhe arithmetic mean of the
valuesof new andlongused catalysts was taken as the final emission factor for passenger cars with
catalysts.

A partial increase iMN,O emissions can be expected in this category in connection with the growing
proportion of vehicles equipped with threeiay catalystsThe approach described above was recently
revised and modified by CDWhichhas beera member of the Czech national Ghhventory teansince

2005. CDV has been providing the official Czech inventitty transport data since 2004. The CDV
approach is based on combination of measurements performed for some cars typically used in the Czech
Republic with widely used EFs \eduaken fronthe literature (Dufek, 2005).

In relation to thereports on N,O emissionsthe situation in the Czech Republic is rather complicaasd

the values in some of the measurements perfornfeste in the past were substantially differerfitom
internationally recognized emission factoGonsequently, control measurement$ the N,O emissions

of the commonest cars were performed in the Czech passenger vehicle fleet (Skoda Felicia, Fabia and
Octavia) during 2004 2006.These corrections brought the results closer to those obtaimgdsing the
IPPC emission factonghencompared to the older datand thusled to more adequateéharmonization of

the results of the nitrous oxide emission inventory per energy unit with thobtined in other
countries.The locally measured data dLO emissions in exhaust gases were verified by assighiag
weighting criteria for each measurement; the most important of these criteria were the number of
measurements, thenethod of analysis, lte type of vehicle and thproportion of these vehicles in the
Czech vehicle fleéDufek, 2005 and Jedlicka et 2005.

Nitrous oxide emission factors were obtained using a similar method to that employed for methane, by a
statistical evaluation of wghted averages of the emission factors for each category of vehicles,
employing the interactive databaseThis database now encompasses the results of the Czech
measurements performed in 2004 and 2005 (Adamec et al., 20@5h)ssions ofN,O are given in

Tab. 324.

EFs described higher were used untill the year 1999. In next years the CS EFs, based on the
recomandation of the ESD review in June 2016, have been replaced by EFs from IPCC Guidelines 2006.
More in the Chapter 10Recalculations and Improvemis.

Tab. 3-68N,O emissions calculation from mobile sources in 1999015 [Mg NOJ

1.A3.a 1.A3Db 1.A3.c 1.A.3d 1.A3.e 1.AA4cii+ 1A3+1AA4c.i
1.A5Db +1.A5
1990 3.98 459 252 1.53 0.010 0.059 717
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1991 1.09 418 225 1.52 0.017 0.053 646
1992 1.11 543 191 1.48 0.024 0.050 737
1993 0.68 589 160 1.47 0.031 0.050 751
1994 0.63 728 129 1.44 0.038 0.053 859
1995 0.38 828 129 1.49 0.066 0.047 959
1996 0.43 996 127 1.24 0.159 0.047 1125
1997 0.28 1070 109 1.04 0.137 0.051 1181
1998 0.28 1132 138 1.02 0.106 0.064 1271
1999 0.36 1305 128 0.60 0.113 0.065 1434
2000 0.31 674 127 0.43 0.105 0.070 802
2001 0.22 727 116 0.67 0.108 0.073 844
2002 0.30 773 113 0.34 0.112 0.080 887
2003 0.31 893 110 0.34 0.106 0.079 1004
2004 0.33 952 109 0.50 0.102 0.089 1062
2005 0.25 1049 110 0.42 0.125 0.094 1160
2006 0.27 1081 117 0.51 0.133 0.091 1199
2007 0.27 1151 116 0.43 0.216 0.100 1268
2008 0.24 1152 129 0.34 0.265 0.106 1282
2009 0.27 1131 117 0.43 0.275 0.105 1249
2010 0.25 1078 113 0.34 0.274 0.100 1192
2011 0.13 1079 111 0.26 0.263 0.109 1191
2012 0.21 1071 107 0.43 0.162 0.102 1179
2013 0.21 1069 104 0.17 0.167 0.101 1174
2014 0.20 1108 106 0.26 0.151 0.104 1215
2015 0.29 1166 102 0.30 0.142 0.109 1269

Fig. 323 showsa greaterincreasein N,O emissions$or road transportuntil 2005 compard to the energy
consumption trend. This phenomenon is caused by replacing older catalyst technologies with high
production of NO by new ones with higher EURO standardsvhich are more effective. The
implementation ofthe EURO V standard forucks in 2008 ath EURO 5 standard in 2009 for passenger
carsintroduced tougheiimits for NQ.. Consequently and because of thrpact of lasteconomic crisis
(decrease irtransport of goodsp decreasean N,O emissions was observed in the following yeavkich

is more intense thatthe decreasdn energy consumption
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Fig.3-23 Comparison of energy consumption ang,® emissions from road transport
Other Transportation (CRF1.A.3.e)

Country specific G@mission fator is used in this category-or detailed information please see Annex
3.

Default emission factors are used for &HdN,Oin the entire time series.
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3.2.17.2 Uncertainties and time -series consistency

The uncertainty in road transport was calculated according to the EMEP/EEA air pollutant emission
inventory guidebook 2016. The uncertainty given here has been evaluated in reported categories to
compare the years 1990 and 2015.

Tab. 3-69 Uncertainty data from Energy sector (mobile combustion) for uncertainty analysis

kt kt % % %
1A3aii Civil AviatiorAviation Gasoline CQ 138.1 9.2 4.0 3.9 5.6
1A3aii Civil AviationJet Kerosene CQ 1.4 1.0 4.0 3.2 5.1
1A3bi PC+LDGasoline CQ 3468.7 4478.6 3.0 4.0 5.0
1A3bi PC+LDWiesel Oil (e} 1548.9 5300.2 3.0 15 3.3
1A3bi PC+LDVYPG CcQ 0.0 296.7 3.0 3.2 4.4
1A3bi PC+LDV Gaseous Fuels (ofe} 0.0 57.9 3.0 3.2 4.4
1A3bi PC+LDV Biomass (ofe} 0.0 489.0 3.0 2.5 3.9
1A3biii HDWDiesel Oil (ofe} 7344.6 6788.6 3.0 15 3.3
1A3biii HDVGaseous Fuels CQ 0.0 25.7 3.0 3.2 4.4
1A3biii HDVBiomass CQ 0.0 388.4 3.0 15 3.3
1A3biv MotorcyclesGasoline CQ 18.4 37.9 3.0 4.0 5.0
1A3biv MotorcyclesBiomass CQ 0.0 1.6 3.0 4.0 5.0
1A3c RailwayDiesel Oil CQ 653.9 264.1 5.0 15 5.2
1A3dii National navigatiorDiesel Oil CQ 56.6 12.7 5.0 15 5.2
1D1a International Aviationlet Kerosene CQ 523.7 887.5 4.0 3.2 51
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
1A3bi PC+LDGasoline CH 26.0 5.6 3.0 157.5 157.5
1A3bi PC+LDWDieselOil CH 1.0 3.5 3.0 101.3 101.3
1A3bi PC+LDVYPG CH 0.0 2.5 3.0 809.8 809.8
1A3bi PC+LDV Gaseous Fuels CH 0.0 2.4 3.0 809.8 809.8
1A3bi PC+LDV Biomass CH 0.0 0.4 3.0 123.2 123.2
1A3biii HDWDiesel Oil CH 35.0 8.4 3.0 157.5 157.5
1A3biii HDVGaseous Fuels CH 0.0 1.1 3.0 809.8 809.8
1A3biii HDVBiomass CH 0.0 0.2 3.0 101.3 101.3
1A3biv MotorcyclesGasoline CH 0.6 1.3 3.0 151.7 151.7
1A3biv MotorcyclesBiomass CH 0.0 0.0 3.0 151.7 151.7
1A3c RailwayDiesel Oil CH, 0.9 0.4 5.0 157.5 157.5
1A3dii National navigatiorDiesel Oil CH 0.1 0.0 5.0 157.5 157.5
1D1a International AviationJet 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 CivilAviation-Jet Kerosene N,O 0.0 0.0 4.0 110.0 110.1
1A3bi PC+LDGasoline N,O 106.7 7.5 3.0 133.8 133.8
1A3bi PC+LDWieselOil N,O 14.7 10.2 3.0 137.2 137.2
1A3bi PC+LDVYPG N,O 0.0 0.0 3.0 1266.7 1266.7
1A3bi PC+LDV Gaseous Fuels N,O 0.0 0.1 3.0 1266.7 1266.7
1A3bi PC+LDV Biomass N,O 0.0 0.1 3.0 135.8 135.9
1A3biii HDWDieselOil N,O 84.3 132.7 3.0 137.2 137.2
1A3biii HDVGaseous Fuels N,O 0.0 0.4 3.0 1266.7 1266.7
1A3biii HDVBiomass N,O 0.0 1.0 3.0 97.9 97.9
1A3biv MotorcyclesGasoline N,O 0.1 0.2 3.0 156.9 156.9
1A3biv MotorcyclesBiomass N,O 0.0 0.0 3.0 156.9 156.9
1A3c RailwayDiesel Oil N,O 75.2 30.4 5.0 137.2 137.3
1A3dii National navigatiorDiesel Oil N,O 0.5 0.1 5.0 137.2 137.3
1D1a InternationalAviatiorJet Kerosene N,O 4.4 7.5 4.0 110.0 110.1
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3.2.17.3 Source-specific QA/QC and verification

QC carried out in th@ransportResearchCentre (CDV])s based orroutine and consistent checks to
ensure @ta integrity, correctness ancbompletenessaind to dentify and addres errors.All QC activities

were documened and archived.QC activities include methods such as accuracy checks on data
acquisition and calculations, and the use of approved standardised procedures for emission calculations,
measurements, estimating uncertainties, archiving infonmatand reporting. QC activities also include
technical reviews of categories, activity data, emission factors, other estimated parameters and
methods. QA and verification of activity data are guaranteed at CDV by comparing the activity data with
world andEuropean databases and third person checks.

An inventory compiler is responsible for coordinating the institutional and procedural arrangements of
inventory activities. These cover data collection from CzSO, deciding on usage of emission factors
(accordimg to CS or EIG) and estimation of emissions from mobile sources. Uncertainty assessment is also
carried out by the inventory compiler. The last step is the documentation and archiving of data. The
inventory compiler designates responsibilities for impletagion of QA/QC procedures among persons

not directly involved in the compilation of the inventory and among organizations.

A QA/QC plan is a fundamental elementtbé QA/QC and verification systerithe plan of QA/QC
proceduresat CDV is based on the inner quality control procedure system, which is harmonised with the
QA/QC system dhe Czech Hydrometeorological Institute (CHMI). Since the transport sector belongs to
the energy sector, CDV and CHMobperate closelyn the fields of energy and fuel consumption datas

well as specific energy data usedcalculationsn units of[MJkg?] of fuel. In close cooperation with
CzSOCHMI ensure that the TransportResearchCentre works with the most updated data about
consumed total eargy and specific energy

a. QA/QC activities

QC Activities:
1 Checking criteria for the selection of activity data, emission factors and other estimated
parameters are documented.
Checking that emissions and removals are calculated correctly.
Checking thaparameters and units are correctly recorded and that appropriate conversion
factors are used.
Checking the integrity of database files.
Checking for consistency in data between categories.
Checking that the movement of inventory data among processing steqsrect.
Checking that uncertainties in emissions and removals are estimated and calculated correctly.
Checking time series consistency.

=a =

=A =4 =4 =4 =4

QA Activities:
1 Checlngcompleteness (confiring that estimates are reported for all categories, all years, all
subcategories and confirm that entire category of mobile sources is being covered).
1 Trend checks (checking value of implied emission factors and unusual, unexplained trends
noticed for activity data or other parameters across the time series)
1 Checking of irgrnal documentation and archiving.

b. Responsibilities in CDV

The sectoral guarantor of QA/QC procedures for mobile sources:
1 is responsible for the sectoral QA/QC plan and the compliance of all QA/QC procedures,
91 provides plan for the QC procedure and is @sgible for its implementation.
1 Inventory compiler of inventory from mobile sources:
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performs the emission calculations from transporttie emission model,
provides for data import in the NFR table,

is responsible for the storing of documents,

carries ot auto-control and control of data consistency,

performs the uncertainty calculation,

introducesimprovements.

= =4 =4 =4 -8 =9

The third person checlcdmpiler of theTransport yearbook of the Czech Republic)
1 detailed control of timeliness, completeness, consistency, @maplity and transparency.

The sectoral guarantor of QA/QC procedures for Agricultural and Forestryoadmmobile sources:
1 Martin Dedina (Research Institute of Agricultural Technology)

C. QA/QC procedure in CDV

During every submission, at the beginningsafnmer, the inventory compiler first receives preliminary
activity data from CzSO and makes the first calculations, which are compared with the previous years to
reveal a trend in the data from the previous years. If there are some discrepancies, Wty aldta are
consulted with CzSO and inaccuracies are corrected. During the autumn, CzSO provides the final activity
data. Then the final calculations are made. QC is also performed by the inventory compiler and then by
the person responsible for compilah of the Transport yearbook in CDV aihe tsectoral guarantor of
QA/QC Every error is described, documented and saved. The next quality control is performed by an
expert at CHMI. The last step in QC is European reviews. QA is performed on actiVity aatgaring it

with databases like Eurostat and IEA. The main discrepancies are consulted with CzSO and explained
during reviews. Emission estimates are prepared for submission by 5 February and sent to an inventory
coordinator. The Stage 1 review quest®are processed during the second half of March. The Stage 2
review questions are processed during May and June

3.2.17.4 Recalculations and improvements

Based on thaipdated activity data obtained from CzSO concerning LPG consumption in 1.A.3.b.i. Cars ,
the recalculation waperformed For details sethe tables below.

Tab. 3-70 Comparison of Activity data for 1.A.3.b.Cars LPG, provided by CzSO

Original activity data Updated activity data Difference

1990 NO NO NO
1991 NO NO NO
1992 NO NO NO
1993 200.0 200.0 0.0
1994 375.7 375.7 0.0
1995 551.3 551.3 0.0
1996 551.3 551.3 0.0
1997 1539.2 1148.6 -390.54
1998 2527.0 2527.0 0.00
1999 2940.5 2940.5 0.00
2000 2848.6 2848.6 0.00
2001 2894.6 2894.6 0.00
2002 2940.5 2940.5 0.00
2003 2986.5 2986.5 0.00
2004 3124.3 3124.3 0.00
2005 3216.2 3216.2 0.00
2006 3308.1 3308.1 0.00
2007 3537.8 3537.8 0.00
2008 3583.7 3675.6 91.89
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2009 3675.6 3400.0 -275.67
2010 3491.9 3537.8 45.95
2011 3400.0 3583.7 183.78
2012 3262.1 3951.3 689.18
2013 3170.2 4089.1 918.91
2014 3445.9 4502.7 1056.75

Tab. 3-71 Comparison of original and updated emission estimates for 1.A.3.b.i. Cars, LPG

Original Upated Difference | Original Updated Difference | Original Updated Difference

estimate estimate estimate estimate estimate  estimate
data data data data data data
1990 NO NO NO NO NO NO NO NO NO
1991 NO NO NO NO NO NO NO NO NO
1992 NO NO NO NO NO NO NO NO NO
1993 13.18 13.18 0.00 4.44 4.44 0.00 0.04 0.04 0.00
1994 24.76 24.76 0.00 8.34 8.34 0.00 0.08 0.08 0.00
1995 36.34 36.34 0.00 12.24 12.24 0.00 0.11 0.11 0.00
1996 36.34 36.34 0.00 12.24 12.24 0.00 0.11 0.11 0.00
1997 101.44 75.70 -25.74 34.17 25.50 -8.67 0.31 0.23 -0.08
1998 166.54 166.54 0.00 56.10 56.10 0.00 0.51 0.51 0.00
1999 193.79 193.79 0.00 65.28 65.28 0.00 0.59 0.59 0.00
2000 187.74 187.74 0.00 63.24 63.24 0.00 0.57 0.57 0.00
2001 190.76 190.76 0.00 64.26 64.26 0.00 0.58 0.58 0.00
2002 193.79 193.79 0.00 65.28 65.28 0.00 0.59 0.59 0.00
2003 196.82 196.82 0.00 66.30 66.30 0.00 0.60 0.60 0.00
2004 205.90 205.90 0.00 69.36 69.36 0.00 0.62 0.62 0.00
2005 211.96 211.96 0.00 71.40 71.40 0.00 0.64 0.64 0.00
2006 218.02 218.02 0.00 73.44 73.44 0.00 0.66 0.66 0.00
2007 233.16 233.16 0.00 78.54 78.54 0.00 0.71 0.71 0.00
2008 236.18 242.24 6.06 79.56 81.60 2.04 0.72 0.74 0.02
2009 242.24 224.07 -18.17 81.60 75.48 -6.12 0.74 0.68 -0.06
2010 230.13 233.16 3.03 77.52 78.54 1.02 0.70 0.71 0.01
2011 224.07 236.18 12.11 75.48 79.56 4.08 0.68 0.72 0.04
2012 214.99 260.41 45.42 72.42 87.72 15.30 0.65 0.79 0.14
2013 208.93 269.49 60.56 70.38 90.78 20.40 0.63 0.82 0.18
2014 227.10 296.75 69.64 76.50 99.96 23.46 0.69 0.90 0.21

3.2.17.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

d. Recalculations in 1.A.3.b in response to the EUESD review

The emission factors of,0 for gasoline PCs and gasoline motorcycles for 2a@l4were changewn

the basis of the ESD review held in June 2016,. On the basis of the recommendations, tia origi
country specific EFs were replaced by Tier 1 EFs given EMIE/EEAngission inventory guidebook
2016, page 23table3-7. See the differences in in tables and figures below
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Tab. 3-72EFs MO 2000¢ 2014 before recalculation

Old EFs pD (g/kg)

1.A.3.b.i Gasoline 1.A.3.b.iv Gasoline

conventional EURO 1 and 2 EURO 3 and higher all
2000 0.31 0.7 1.1 0.0587
2001 0.31 0.7 1.1 0.0587
2002 0.31 0.7 1.1 0.0587
2003 0.31 0.7 1.07 0.0587
2004 0.31 0.7 1.03 0.0587
2005 0.31 0.7 1.01 0.0587
2006 0.31 0.7 0.98 0.0587
2007 0.31 0.7 0.95 0.0587
2008 0.31 0.7 0.9 0.0587
2009 0.31 0.7 0.9 0.0587
2010 0.31 0.7 0.9 0.0587
2011 0.31 0.7 0.9 0.0587
2012 0.31 0.7 0.9 0.0587
2013 0.31 0.7 0.9 0.0587
2014 0.31 0.7 0.9 0.0587

Tab. 3-73Efs NO 2000c 2014 after recalculation

New EFs PO (g/kg)

1.A.3.b.i Gasoline 1.A.3.b.iv Gasoline
conventional EURO 1 and 2 EURO 3 and higher all
2000 0.206 0.206 0.206 0.059
2001 0.206 0.206 0.206 0.059
2002 0.206 0.206 0.206 0.059
2003 0.206 0.206 0.206 0.059
2004 0.206 0.206 0.206 0.059
2005 0.206 0.206 0.206 0.059
2006 0.206 0.206 0.206 0.059
2007 0.206 0.206 0.206 0.059
2008 0.206 0.206 0.206 0.059
2009 0.206 0.206 0.206 0.059
2010 0.206 0.206 0.206 0.059
2011 0.206 0.206 0.206 0.059
2012 0.206 0.206 0.206 0.059
2013 0.206 0.206 0.206 0.059
2014 0.206 0.206 0.206 0.059
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Fig. 3-27 Comparison of BO emissions 200@ 2014
1.A.3.b.i Gasolinebefore and after recalculation fc
conventional PCs

Fig. 3-27 Comparison of BO emissions 200@, 2014, 1.A.3.b
Gasoline before and after recalculation for EURO 1 and 2 PC
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Fig. 3-27 Comparison of DO emissions 200@ 2014 1.A.3.b.
Gasolinebefore and after recalculdon for EURO 3 sand higl

PCs

Fig. 3-27 Comparison & N,O emissions 200@ 2014,1.A.3.b.i
Gasoline before and after recalculation for gasol
motorcvcles

e. Recalculations in 1.A.3.b due to UNFCCQeview

Emission estimates stated in NFR for 2014 wasrrectly copied from Czech model to CRF form in
category 1.A.3.b. Roamansportation. This mistakeoncerrs CQ, CH and NO emission estimates for
gasoline, diesel iband gaseous fuels.hi& mistakeresulted inwas different fuel onsumption and
implied EFs fomcorrect values for pollutants and fuels mentioned above. For corrected rqdatise

see tables below.

Tab. 3-74 Comparison of original and updated emission estimates

Gasolire

' Emissions CO(kt) |

Diesel Oil

original estimate revised estimate  difference

original estimate revised estimate  difference

i 2014 4468.35 4480.25 11.90

11365.04 11372.71 7.67
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Tab. 3-75 Comparison of original and updated emission estimates

Emissions CHkt) Emissions BD (kt)

Gaseous fuels Gaseous fuels

original estimate revised estimate  difference original estimate revised estimate  difference
2014 0.0948 0.0950 0.0002 0.00309 0.00310 0.00001

Tab. 3-76 Comparison of original and updated values of fuel consumption

Fuel consumption (TJ)

Gasoline Diesel Oil
original value updated value difference original value updated value difference
2014 64478.33 64650.02 171.69 153374.34 153477.87 103.53

Tab. 3-77 Comparison of original and updated values of fuel consumption

Fuel consumpion (TJ)

Gasesous fuels

original value updated value difference
1030.89 1032.84 1.94

2014

Tab. 3-78 Comparison of implied emissions factors

Pollutant Original IEFs revised IEFs ‘
CQ Gasoline (t/TJ) 69.12 69.30
CQ Diesel oil(t/TJ) 74.05 74.05
CH, Gaseous fuels(kg/TJ) 91.83 92.00
N,O Gaseous fuels(kg/TJ) 2.99 3.00

3.2.17.6 Source-specific planned improvements, including tracking of those identified in the
review process

The planned improvements are related mainlyperformance of projects to measure countspecific
emission factors in key categories of road transportation. The greatest emphasis will be placed on
acquisition of sufficient data for G@nd NO emission calculati@and refinement of methodologies for

each category of transporihe rext improvementwill be to split the activity data for P@nd LDT into
separate categories and implementing COPERT 5 for conditions in CZ
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3.2.18 Other Sectors z Commercial/lnstitutional (1.A.4.a)

3.2.18.1 Category description (CRF1.A.4.a)

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

1.A.4.a, 2015
Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CHITJ] [ki] [kg N,O/TJ]  [kt]
LPG 275.7 65.86%) 1 18.15 5 0.0014 0.1 0.00003
Other kerosene 128.4 71.90 1 9.23 10 0.0013 0.6 0.00008
Heating and Other Gasaoill 127.8 74.10 1 9.47 10 0.0013 0.6 0.00008
Fuel Qil- Low Sulphur 276.5 77.40 1 21.40 10 0.0028 0.6 0.00017
Fuel Oil- High Sulphur 79.0 77.40 1 6.11 10 0.0008 0.6 0.00005
Other Bituminous Coal 50.6 94.36%) 0.971%) 4.64 10 0.0005 1.5 0.00008
Brown Coal + Lignite 466.4 100.17*) 0.985%) 46.00 10 0.0047 1.5 0.00070
Coke 143.2 107.00 1 15.32 10 0.0014 1.5 0.00021
Brown Coal Briquets 316.7 97.50 0.985%) 30.40 10 0.0032 1.5 0.00048
Natural Gas 43 668.0 55.42%) 1 2420.09 5 0.2183 0.1 0.00437
Wood/Wood Waste 659.0 112.00 1 73.81 300 0.1977 4.0 0.00264
Gaseous Biomass 847.0 54.60 1 46.25 5 0.0042 0.1 0.00008
Total year 2015 47 038.2 2 700.87 0.4375 0.00895
Total year 2014 46 983.7 2 687.93 0.3965 0.00844
Index 2015/2014 1.00 1.00 1.10 1.06
Total year 1990 121 435.7 10 023.61 1.0166 0.10207
Index 2015/1990 0.39 0.27 0.43 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.

2015
Structure of Fuels Source of Emission factors Method used
Activity data (ofe} CH N,O (ofe} CH N,O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Other kerosene CzSO D D D Tier 1 Tier 1 Tier 1
Heating and Other Gasoll CzSO D D D Tier 1 Tier 1 Tier 1
FuelQil - Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
Waste- 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 whighnot included in the 1.A.1 and 1.A.2 categories.
They can be generally defined as heat production processes for internal consumption.

The main driving force for G@missions 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 decreasing GQmissions is a result of higher standards for newddjs and of successful
execution of energefficiencyoriented modernisations of existing buildings. The trend has also been
supported by shifting to fuels with lower @@missions (emission factors). The importance of Solid Fuels
at the beginning of theperiod constantly decreases in time. On the other hand, the consumption of
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Natural Gas increased during the period as well as Biomass consumption. Liquid Fuels play a minor role
in this category.

CQ emissions produced in category 1.A.4.a represent inrcZ®o of whole 1.A.4, which is 3% of CO
emissions from the Energy sector 1.A.

The 1.A.4.a subcategory includes all combustion sources that utilize heat combustion for heating
production halls and operational buildings in institutions, commercial fasiliservices and trade.

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

T Commercial and Public Services
1 Nonspecified (Other)

12000 - Last point is included under 1.A4.a
Commercial/lnstitutional on the basis of
10000 o an agreement with CzSO. There are
E o800 b embodied the fuels of economic part
£ according to NAE Rev. 2
§ 5000 - e Commercial/lnstitutional: NACE Divisions
§ a0 | el 35 excluding 1.A.1.a and 1.A.3.e, 889,
8 45¢ 99 excluding 1.A.3.e and 1.A.5.a.

2000
0 L__‘_ The graph (Fig.-38) shows that at the

1990 1995 2000 2005 2010 2015 beginning of the period in the subsector
mLiquid fuels  mSolid fuels ~ Biomass = Gaseous fuels 1.A.4.a predominated the consumption of

fossil fuels, which was coupled with liquid

fuels, and gradually substituted primarily

with natural gas. The share of biofuels in

this subsector is a minority. The overall

decrease in fuel consumption is about 50%, which resulted in a decrease @mi&3ons by about 65%.

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.

Fig.3-28 Development of C@emissions in source category 1.A.4.a

Outlier values in the fuel consumption are apparent at the beginning of the time sehissuiusual
trend will bethe subject of detailed revision dhe activity data. This aspect is also included in the
Improvement plan.

3.2.18.2 Methodological issues (CRF 1.A.4.a)

During processing data for the subsector 1.A.4.a among the used fuels are alsedritial$, which are
in the questionnaires of CzSO, listed in section "Transport sector". The amounts of these fossil fuels is
given in Tab.39in TJ.

Tab. 3-79 Quantities of fuels used in the sector transp in stationary sources

TJlyear 127 352 337 359 124 125 122 123 125 373 373 127 352 337

According to the communication to CzSO, this is a fuel for heatindgufidings of the statewned
company Czech Railways and that is why its combustion was situated in the subsector 1.A.4.a. This is the
consumption of bituminous coal, lignite and coke oven coke wofshkl per year. The amount of these

fuels in the total lalance of 1.A.4.a virtually has no effect.
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No other sectorspecific methodological issues are applied, the general issues are given in chapter 3.2.4.
3.2.18.3 Uncertainties and time -series consistency (CRF 1.A.4.a)

See chapter 3.2.5.
3.2.18.4 Category-specific QA/QC and veification (CRF 1.A.4.a)

See chapter 3.2.6.
3.2.18.5 Category-specific recalculations (CRF 1.A.4.a)

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

Tab. 3-80 Changes after recalculation in 1.A.4.a for Liquid Fuels

Fuel consumption 2008 2009 2010 2011
Submission 2016 TJ 930.5 628.2 634.2 591.1 600.7 548.4 555.4
Submission 2017 TJ 1022.4 674.1 756.7 683.0 1146.1 725.7 699.7
Difference TJ 91.9 45.9 122.4 91.9 545.4 177.3 144.3
% 9.9 7.3 19.3 15.5 90.8 32.3 26.0
CQ emission
Submission 2016 kt 68.38 46.70 46.73 43.53 43.35 39.96 39.73
Submission 2017 kt 74.43 49.72 55.82 49.58 82.91 52.09 48.77
Difference kt 6.05 3.03 9.09 6.05 39.56 12.13 9.05
% 8.9 6.5 19.4 13.9 91.2 30.4 22.8
CH emission 2009 2010 2011
Submission 2016 kt 0.0088 0.0063 0.0061 0.0057 0.0053 0.0048 0.0044
Submission 2017 kt 0.0093 0.0065 0.0071 0.0061 0.0096 0.0059 0.0049
Difference kt 0.0005 0.0002 0.0010 0.0005 0.0043 0.0011 0.0005
% 5.2 3.7 16.3 8.1 81.0 22.6 11.9
Submission 2016 kt 0.000512 0.000377 0.000358 0.000332 0.000292 0.000260 0.000218
Submission 2017 kt 0.000522 0.000382 0.000408 0.000341 0.000504 0.000298 0.000213
Difference kt 0.000009 0.000005 0.000050 0.000009 0.000212 0.000037 -0.000005
% 1.8 1.2 14.1 2.8 72.8 14.4 -2.4

Tab. 3-81 Changes after recalculation in 1.A.4.a for Solid Fuels

Fuel consumption 2010 2011 2012 2013 2014 \
Submission 2016 TJ 1541.2 1210.5 1306.0 1583.1 735.2
Submission 2017 TJ 1597.7 1375.8 1324.7 1380.8 1110.6
Difference TJ 56.6 165.3 18.7 -202.3 375.4
% 3.7 13.7 1.43 -12.8 51.1
CQ emission 2010 2011 2012 2013 2014
Submission 2016 kt 150.925 119.805 128.918 155.165 73.495
Submission 2017 kt 156.987 135.881 130.440 135.132 109.640
Difference kt 6.061 16.076 1.522 -20.033 36.144
% 4.0 13.4 1.18 -12.9 49.2
CH, emission 2010 2011 2012 2013 2014
Submission 2016 kt 0.0154 0.0121 0.0131 0.0158 0.0074
Submission 2017 kt 0.0160 0.0138 0.0132 0.0138 0.0111
Difference kt 0.0006 0.0017 0.0002 -0.0020 0.0038
% 3.7 13.7 1.43 -12.8 51.1

N,O emissio 2011 2013
Submission 2016 kt 0.0022 0.0017 0.0018 0.0022 0.0010
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Submission 2017 kt 0.0024 0.0021 0.0020 0.0021 0.0017
Difference kt 0.00024 0.00037 0.00016 -0.00015 0.00064
% 11.1 21.8 8.7 -6.5 61.8

*)combination of change in activity data and change Mmission factor (ERT recommendation 2016)

Tab. 3-82 Changes after recalculation in 1.A.4.a for Natural Gas

Fuel consumption 2010 2011 2012 2013 \
Submission 2016 TJ 60 378.4 56 949.1 52 437.1 53 338.9
Submission 2017 TJ 52 904.9 50 898.9 47 280.2 45 087.8
Difference TJ -7 473.6 -6 050.2 -5157.0 -8251.2

% -12.4 -10.6 -9.8 -15.5
CQ emission 2010 2011 2012 2013 \
Submission 2016 kt 3338.1 3147.0 2894.6 2949.7
Submission 2017 kt 2925.0 28127 2 609.9 2 493.4
Difference kt -413.2 -334.3 -284.7 -456.3

% -12.4 -10.6 -9.8 -15.5
CH emission 2010 2011 2012 2013 |
Submission 2016 kt 0.3019 0.2847 0.2622 0.2667
Submission 2017 kt 0.2645 0.2545 0.2364 0.2254
Difference kt -0.0374 -0.0303 -0.0258 -0.0413

% -12.4 -10.6 -9.8 -15.5
N,O emission 2010 2011 2012 2013 |
Submission 2016 kt 0.0060 0.0057 0.0052 0.0053
Submission 2017 kt 0.0053 0.0051 0.0047 0.0045
Difference kt -0.0007 -0.0006 -0.0005 -0.0008

% -12.4 -10.6 -9.8 -15.5

Further, following the recommendation of ERJONemission factor was updated to 1k§ NO/TJ for
solid fuels, which caused increasd\y© emissions by 7.14%.

Tab. 3-83 Changes after update of JO emission factor in 1.A.4.a

N,O emission

Submission 2016  kt 0.0771 0.0448 0.0296 0.0049 0.0022 0.0017 0.0018 0.0022 0.0010

Submission 2017  kt 0.0825 0.0479 0.0317 0.0053 0.0024 0.0021 0.0020 0.0021 0.0017

Difference kt 0.0054 0.0032 0.0021 0.0004 0.0002 0.0004 0.0002 -0.0001 0.0006
% 7.1 7.1 7.1 7.1 11.1 21.8 8.7 -6.5 61.8

3.2.18.6 Category-specific planned improvements (CRF 1.A.4.a)

Detailed research of data at the beginning of 90s is planned for the future submissions.

3.2.19 Other Sectors 7 Residential (1.A.4.b)

3.2.19.1 Category description (CRF 1.A.4.b)

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

gases are shown in the following outline.

Structure of Fuels Activity CQ CH N,O
data EF OxF Emission EF Emission EF Emission
[1J] [t CO/MI] [kt] (kg CH/TJ]  [ki] kg N;O'TJ]  [kt]
LPG 1975.7 65.9 1 130.1 5 0.0099 0.1 0.0002
Other Bituminous Coal 8710.1 94.4*) 0.971%) 797.8 300 2.6130 1.5 0.0131
Brown Coal + Lignite 18 013.0  100.2*) 0.985%) 1776.6 300 5.4039 15 0.0270
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Coke 916.4 107.0 1 98.1 300 0.2749 15 0.0014
Brown Coal Briquets 24345 97.5 0.985%) 233.7 300 0.7304 15 0.0037
Natural Gas 75 087.3 55.4%) 1 4161.4 5 0.3754 0.1 0.0075
Wood/Wood Waste 73 398.0 112.0 1 8220.6 300 22.0194 4.0 0.2936
Charcoal 710.4 112.0 1 79.6 200 0.1421 1.0 0.0007
Total year 2015 181 245.4 15497.7 31.5690 0.3471
Total year 2014 173 761.5 15012.5 31.1133 0.3416
Index 2015/2014 1.04 1.03 1.01 1.02
Total year 1990 222 730.7 20 682.1 51.8513 0.3710
Index2015/1990 0.81 0.75 0.61 0.94

) 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.

2015
Structureof 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

Fuel consumption in households is determire (G KS ol aira 2F GKS NBadzZ Ga 2
O2yadzYLIiA2y Ay K2dzaSK2f Raéx Lzt AaKSR Ay wmdpdt |y

PHARE/EUROSTAT method.

In the CzSO Questionnaire (CzSOBRAMhe consumption of the indidual kinds of fuels in this sector is
reported in capture Other Sector under the item:

Residential

25000 [ --nmnmme oo

The fraction of C© emissions in
subsector 1.A.4.b in G@missions in
sector 1.A.4 equalled8s in 2014. It
contributed 86 to C@ emissions in
the whole Energy sector 1.A.

€O, emissions [kt]

10000
At the beginning of the period, &€ 5000

majority of households in the Czec

Republic used coal as a heatifug! 0

(mainly brown coal + lignite). Thi 1990 1995 2000 2005 2010 2015
habit has Changed over time an Gaseous fuels Solid fuels Biomass m Liquid fuels

Natural Gas began to be used mo
than Solid Fuels. The same trer '

appears in the institutional sphererig.3-29 Development of C@emissions in source category 1.A.4.b

The number of households usin:

biomass for heating (biomass boilers) in the @@zRepublic has increased in the last few years. This trend
is also apparent in the Fig-23.

The graph shows that at the beginning of the period in the subsector 1.A.4.b dominated consumption of
fossil fuels, which have been gradually substituted pritpday natural gas, but also biofuels (in the case
of households, it is mainly firewood). The share of liquid fuels (LPG) is negligible. Small annual
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fluctuations in fuel consumption are to be attributed to the average annual temperatures. Throughout
the sector Residential, a slight decrease can be observed in fuel consumption, which was affected by the
replacement of old boilers with more modern with higher efficiency and most importantly building
insulations, which is controlled by the national programse¥h Savings". Increasing share of biomass
has a positive effect on reducing £€émissions, which are included in total greenhouse gas emissions.
While the total fuel consumption declines in this subsector generally slightly (only about 20%), CO
emissiongrom the combustion of fossil fuels decreased by about 50%.

3.2.19.2 Methodological issues (CRF 1.A.4.b)
No specific methodological approaches were appligdneral approaches are given in section 3.2.4.
3.2.19.3 Uncertainties and time -series consistency (CRF 1.A.4.b)
Seechapter 3.2.5.
3.2.19.4 Category-specific QA/QC and verification (CRF 1.A.4.b)
See chapter 3.2.6.
3.2.19.5 Category-specific recalculations (CRF 1.A.4.b)

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

Tab. 3-84 Changes after recalculation in 1.A.4.b for Liquid Fuels

Submission 2016 TJ 781.1 275.7 183.8 183.8 183.8 183.8 183.8
Submission 2017 TJ 1424.3 1194.6 1 056.7 1378.4 1929.7 1700.0 1975.7
Difference TJ 643.2 918.9 873.0 1194.6 1745.9 1516.2 1791.9
% 82.4 333.3 475.0 650.0 950.0 825.0 975.0
Submission 2016 kt 51.439 18.155 12.103 12.103 12.103 12.103 12.103
Submission 2017 kt 93.800 78.671 69.594 90.774 127.084 111.955  130.110
Difference kt 42.361 60.516 57.490 78.671 114981  99.852 118.007
% 82.4 333.3 475.0 650.0 950.0 825.0 975.0
Submission 2016 kt 0.00391  0.00138 0.00092 0.00092 0.00092 0.00092 0.00092
Submission 2017 kt 0.00712  0.00597 0.00528 0.00689 0.00965 0.00850 0.00988
Difference kt 0.00322 0.00459 0.00436  0.00597 0.00873 0.00758  0.00896
% 82.4 333.3 475.0 650.0 950.0 825.0 975.0
Submission 2016 kt 0.00008 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002
Submission 2017 kt 0.00014 0.00012 0.00011 0.00014 0.00019 0.00017  0.00020
Difference kt 0.00006 0.00009 0.00009 0.00012 0.00017 0.00015 0.00018
% 82.4 333.3 475.0 650.0 950.0 825.0 975.0

Tab. 3-85 Changes after recalculation in 1.A.4.b for Solid Fuels

Submission 2016 TJ 22 516 22783 26 063 26 213 25542 26 120 29 602 21 661

Submission 2017 TJ 26 884 27 010 30 276 37 015 32 852 35645 40 164 20774

Difference TJ 4 368 4 226 4213 10 801 7 310 9 525 10 561 8 113
% 19.4 18.6 16.2 41.2 28.6 36.5 35.7 37.5
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CQ emission

Submission 2016 kt 21937 22116 25244 2536.7 24944 25377 28498 2121.2

Submission 2017 kt 2621.1 26234 2933.7 35564 3193.0 34353 38420 2887.0

Difference kt 427.3 411.8 409.3 1019.7 698.6 897.6 992.2 765.8
% 19.5 18.6 16.2 40.2 28.0 35.4 34.8 36.1

CH emission

Submission 2016 kt 6.755 6.835 7.819 7.864 7.663 7.836 8.881 6.498

Submission 2017 kt 8.065 8.103 9.083 11.104  9.856 10.693 12.049  8.932

Difference kt 1.310 1.268 1.264 3.240 2.193 2.857 3.168 2.434
% 194 18.6 16.2 41.2 28.6 36.5 35.7 37.5

N,O emission

Submission 2016 kt 0.0315 0.0319 0.0365 0.0367 0.0358 0.0366  0.0414  0.0303

Submission 2017 kt 0.0403 0.0405 0.0454 0.0555 0.0493 0.0535 0.0602  0.0447

Difference kt 0.0088 0.0086 0.0089 0.0188 0.0135 0.0169 0.0188  0.0143
% 27.9 27.0 24.5 51.3 37.8 46.2 45.4 47.3

*)combination of change in activity data and change g@MNmission factor (ERT recommendation 2016)

Tab. 3-86 Changes of activity data, recalculation in 1.A.4.b for Biomass

Fuel consumpibn 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 \

Submission 2016

TJ

33929 26896 23360 22193 25214 24004 25193 24886 28321 28874

Submission 2016

Submission 2017 TJ 43259 43705 43176 39995 35439 33677 34034 35733 37056 39424

Difference TJ 9330 16809 19816 17802 10225 9673 8841 10847 8735 10550
% 275 62.5 84.83 80.2 40.55 40.3 35.09 43.6 30.84 36.5

CQ emission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 ‘

kt

3800.0 30124 2616.3 24856 2824.0 2688.4 28216 27872 3172.0 3233.9

Submission 2017

kt

48450 4895.0 48357 4479.4 3969.2 37718 3811.8 4002.1 4150.3 44155

Difference kt 1045.0 1882.6 22194 1993.8 11452 10834 990.2 12149 9783 1181.6
% 275 62.5 84.83 80.2 40.55 40.3 35.09 43.6 30.84 36.5
CH emission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 ‘
Submission 2016 kt 10.171 8.063 7.003  6.654 7562 7.200 7.557 7.465 8.493 8.656
Submission 2017 kt 12.970 13.105 12.948 11.995 10.629 10.102 10.209 10.719 11.113 11.821
Difference kt 2799 5.043 5945 5341 3.068 2902 2.652 3.254 2.621 3.165
% 275 62.5 84.89 80.3 40.57 403 35.10 43.6 30.86 36.6
N,O emission 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 ‘
Submission 2016 kt 0.135 0.107 0.093  0.089 0.101 0.096 0.101 0.100 0.113 0.115
Submission 2017 kt 0.173  0.175 0.173  0.160 0.142 0.135 0.136 0.143 0.148 0.158
Difference kt 0.037 0.067 0.079 0.071 0.041 0.039 0.035 0.043 0.035 0.042
% 275 62.6 84.97 80.3 40.58  40.3 35.11 43.6 30.87 36.6
Fuel consumption 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 ‘
Submission 2016 TJ 30501 33605 29596 34645 36936 37289 40378 46906 44449 43794
Submission 2017 TJ 41947 44477 45786 47103 48574 50019 52223 54386 57380 61217
Difference TJ 11446 10872 16190 12458 11638 12730 11845 7480 12931 17423
% 37.53 324 54.70 36.0 3151 341 29.34 159  29.09 39.8
CQ emission 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Submission 2016 kt 3416.1 3763.8 3314.8 3880.2 4136.8 4176.4 45223 52535 4978.3 4904.9

Submission 2017

kt

4698.1 49814 5128.0 52755 5440.3 5602.1 5849.0 6091.2 6426.5 6856.3

Difference kt 12820 1217.7 18133 13953 13035 14258 13266 837.8 14483 1951.4

% 3753 324 5470 36.0 3151 341 2934 159 29.09 3938
CH emission 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Submission 2016 kt  9.144 10.073 8.870 10.379 11.063 11.166 12.089 14.042 13.306 13.108
Submission 2017 kt  12.578 13.335 13.727 14.116 14.554 14.985 15.643 16.286 17.186 18.335
Difference kt ~ 3.434 3262 4857 3737 3.491 3819 3554 2244 3879 5.227

% 3755 324 5476 36.0 3156 342 2939 160 29.15 399
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Submission 2016  kt 0.122 0.134 0.118 0.138 0.147 0.149 0.161 0.187 0.177 0.174
Submission 2017  kt 0.168 0.178 0.183 0.188 0.194 0.199 0.208 0.217 0.229 0.244
Difference kt 0.046 0.043 0.065 0.050 0.047 0.051 0.047 0.030 0.052 0.070

% 37.58 324  54.83 36.1 31.62 343  29.47 16.0 29.23 40.0

Submission 2016 TJ 48879 46728 48183 51094 50348

Submission 2017 TJ 63528 65656 68508 71242 72990

Difference TJ 14649 18928 20325 20148 22642
% 29.97 40.5 42.18 394 44.97

Submission 2016 kt 54745 52335 5396.5 57225 5639.0

Submission 2017 kt 71152 73535 76729 7979.1 81749

Difference kt 1640.7 21200 2276.4 2256.5 2535.9
% 29.97 40.5 42.18 394 44.97

Submission 2016 kt 14.624 13.978 14.412 15.285 15.033

Submission 2017 kt 19.024 19.639 20.487 21.310 21.826

Difference kt 4.399 5.661 6.076 6.025 6.793
% 30.08 40.5 42.16 394 45.18

Submission 2016 kt 0.194 0.186 0.191 0.203  0.199
Submission 2017 kt 0.253 0.261 0.272 0.283 0.290
Difference kt 0.059 0.075 0.081 0.080 0.091

% 30.22 40.5 42.12 394 45.45

Further, following the recommendation of ERJONemission factor was updated to 1.5 kgONI'J for
solid fuels, which caused increase gONemissions by 7.14%.

Tab. 3-87 Changes after update of XD emission factor in 1.A.4.b

Submission 2016 kt 0.181 0.104 0.053 0.040 0.032 0.032 0.036 0.037 0.036 0.037 0.041 0.030

Submission 2017 kt 0.194 0.112 0.057 0.043 0.040 0.041 0.045 0.056 0.049 0.053 0.060 0.045

Difference kt 0.013 0.007 0.004 0.003 0.009 0.009 0.009 0.019 0.014 0.017 0.019 0.014
% 7.1 7.1 7.1 7.1 279 270 245 513 378 46.2 454 473

3.2.19.6 Category-specific planned improvements (CRF 1.A.4.b)

Currently there are no planned improvements in this category.

3.2.20 Other Sectors z Agriculture/Forestry/Fishing (1.A.4.c)

The subsector is further divided into:
9 Stationary sources 1.A.4.c.i

1 Off-road Vehiats and Other Machinery1.A.4.c.ii

The structure of the fuels throughout the subsector 1.A.4.c, their consumption, used emission factors
and emissions of individual greenhouse gases are shown in the following outline.
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Structure of Fuels

LPG

Gasoline

Diesel Ol

Fuel Oil- Low Sulphur
Other Bituminous Coal
Brown Coal + Lignite
Coke

Natural Gas
Wood/Wood Waste
Gaseous Biomass
Total year 2015

Total year 2014

Index 2015/2014

Total year 1990

Index 2015/1990

) Country specific data

Activity
data
[TJ]
183.8
266.9
13570.0
118.5
50.6
239.8
28.6
2079.2
366.0
4805.0
21708.5
22 316.8
0.97
47 622.9
0.46

CQ
EF
[t CO/TI]

65.86%)
69.30
74.10
77.40

94.36%)

100.17%)
107.00
55.42%)
112.00
54.60

1.A4.c, 2015
CH
OxF Emission EF
[kt] [kg CH/TJ]
1 12.10 5.0
1 18.50 6.90%)
1 1005.54 5.43%)
1 9.17 10
0.97%) 4.64 300
0.98%) 23.65 300
1 3.06 300
1 115.23 5
1 40.99 300
1 262.35 5
1 495.24
1536.44
0.97
3790.22
0.39

N,O

Emission EF
[kg NoO/TJ]

kt]

0.0009
0.0018
0.0737
0.0012
0.0152
0.0720
0.0086
0.0104
0.1098
0.0240
0.3176
0.3218

0.99
5.4137

0.06

0.1

19.27%)
4.94%)

0.6
15
15
15
0.1
4.0
0.1

Emission
[kt]
0.00002
0.00514
0.06703
0.00007
0.00008
0.00036
0.00004
0.00021
0.00146
0.00048
0.07489
0.07677
0.98
0.08558
0.88

The high emissions of ¢k 1990 is mainly due to the high consumption of other bituminous coal and
lignite in the early periods, that have high emission factors (300 kir@QHompared to other fuels. At
the end of the periodhere was a significant decrease in the consumption of solid fossil fuels.

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

2015
Structure of Fuels Source for 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
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 Tierl
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
GaseousBBiomass 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 is also about the very efitigysive operations, such as
greenhouses, drying grain and hops.

Unlike previous submission, here are presented also theoaffl means of transport and machinery. In
accordancewith the IPCC 2006l, data on fuel consumption and emission data are divided into two
subcategories, as mentioned above. In rural areas is mainly about fuel consumption for land cultivation
and harvesting mechanisms, in forestry are mainly mining mashen The fishing area has minor
importance in the Czech Republic and is concentrated almost exclusively on fish farming.
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In the CzSO Questinaire (CzSO, 28}, the consumption of the individual kinds of fuels in this sector is

reported in capture Industry Sector under the
item:

4000

3500
3000 1 Agriculture/Forestry
200 1 Fishing

The distribution of fuels is done according to
their nature - motor fuels are allocatedo the
subcategory 1.A.4.c.i, all other fueldnto
subcategory 1.A4.c.i. This division is
subsequently agreed annually with the CzSO
during mutual consultation.

CO, emissions [kt]

1990 1995 2000 2005 2010 2015

Gaseous fuels Solid fuels Biomass  m Liquid fuels

Fig.3-30 Development of C@emissions in source category 1.A.4 . .
There are embodied the fuels of economic part

according to NACE Rev. 2
Agriculture/ForestrjFisheries: NACE Divisions@Q3.
2500 - The fraction of COemissions in subsector
1.A/4.c in CO emissions in sector 1.A.4
2000 Y equalled10% in 205. It contributed 13% to
% 1500 [ CQ emissions in the whole Energy sector.
S
£ 1000 Development of fuel consumption and the
:;' corresponding CQemissions throughout the
© oo subcategory 1A.4.c are visible on Fig-38.
0

1990 1995 2000 2005 2010 2015 From the graph on Fig.-3 is evident, that

Gaseousfuels mSolid fuels  Biomass = Liquid fuels the stake in the entire subsector and in the
overall period is for the liquid fuel (as it will
Fig.3-31 Development of C@emissions in source category 1.A.4.c  pe shown later, it is mainly about propellant

fuel). At the beginning of the period a

significant share is for the fossil fuels, but their aamgtion during the entire period declines due to the
cancelation of the inefficient ways of heating of buildings and process plants. Biofuels are increasingly
used until the end of the period.

In the next chart is shown the fue iigg ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
consumption and the corresponding ¢ b
emissions of only stationary sources arl € .., | .
in the following graphs (Fig.-3L, Fig. 3 2 1000

32) are represented the consumption o 3 ..,

fuels in offroad transportation and other| £ 600

mechanisms in the agriculture, forestr| 8 200

and fisheries. 200

In the stationary sources decrease 01990 1995 2000 2005 2010
decisively consumption of fossil solid an Diesel Oil = Gasoline

liquid~ fuels. The_ role - of . hatural gaEig.3-32 Devdopment of CQ emissions in source category 1.A.4.c
throughout the period was virtually stable

and at the end of the period is evident an increased use of biofuels, especially biogas, produced in the
biogas stations, built on individual agricultural farms.

To the mobile sources and other mechanisms are to a large extent attributed the consumptimself d
fuels, motor gasoline has minor importance, other fuels are virtually absent. During the period, a
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noticeable decrease in fuel consumption roughly in the first half of the period is observed, which was
caused by higher technical level of engines asgecially a decline in demand in all subsectors for
agricultural products.

3.2.20.1 Methodological issues (CRF 1.A.4.c)

The basic requirement for processing fuel consumption from mobile sources is their division between
subsectors 1.A.3 Transport, 1.A.4.c.ii-fofhd vehicles and other machinery and 1.A.5 Other. This
distribution is done in coordination with CDV. The aim is that no fuel is included in the balance twice, nor
that any fuel is omitted. Therefore, the following distribution is performed:

Motor fuels, which are consumed in the subsector 1.A.4.c.ii are used only feoadf vehicles and other
mechanisms.

Motor fuels, which are consumed in the subsector 1.A.5 are allocated to 1.A.3. This is the fuel
consumption of the army (transport on and off road, kegoe jet fuel consumption for air transport),

and consumption in the fields of construction, extraction of fuels and minerals, industry (only areal
transport). Furthermore, the consumption of motor fuels for mobile sources in the public sector

(ambulancefire brigade, etc.), both on and off roads as well as the consumption of aviation fuel are
included here.

3.2.20.2 Uncertainties and time -series consistency (CRF 1.A.4.c)
See chapter 3.2.5.
3.2.20.3 Category-specific QA/QC and verification (CRF 1.A.4.c)

QA/QC procedures irthis subsector must be coordinated with CDV. KONEKO, as the company
responsible for processing the entire sector 1.A, performs before each submission distribution of motor
fuels between the various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii. Simultanedteslypracessing the

data part of the submission, checks whether the predetermined distribution of fuel was properly applied
and if it is necessary proposes corrections in order to avoid double counting of fuels, or their omission.

Other QA/QC and verifican - see section 3.2.6.
3.2.20.4 Category-specific recalculations (CRF 1.A.4.c)

Quite extensive updates were provided in activity data by CzSO, which resulted in recalculation of this
category.
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Tab. 3-88 Changes after recalculation in 1.A.4.c for Liquid Fuels

Fuel consumption 2008 2009 2010 2011 2012 2013 2014 |
Submission 2016 TJ 211.0 211.0 211.0 256.4 216.7 262.7 256.3
Submission 2017 TJ 257.0 211.0 296.6 256.4 216.7 302.1 460.3
Difference TJ 45.9 85.6 39.4 203.9
% 21.8 40.6 15.0 79.6
CQ emission 2008 2009 2010 2011 2012 2013 2014
Submission 2016 kt 15.274 15.270 15.269 18.254 15.182 18.208 18.249
Submission 2017 kt 18.300 15.270 21.367 18.254 15.182 21.261 33.504
Difference kt 3.026 6.098 3.053 15.255
% 19.8 39.9 16.8 83.6
CH,  emission 2008 2009 2010 2011 2012 2013 2014 \
Submission 2016 kt 0.00165 0.00165 0.00165 0.00187 0.00148 0.00171  0.00187
Submission 2017 kt 0.00188 0.00165 0.00228 0.00187  0.00148 0.00210 0.00368
Difference kt 0.00023 0.00063 0.00039  0.00181
% 13.9 38.0 23.1 96.6
N,O emission
Submission 2016 kt 0.00008  0.00008 0.00008 0.00008 0.00006 0.00007  0.00008
Submission 2017 kt 0.00009  0.00008 0.00011 0.00008 0.00006 0.00009 0.00018
Difference kt 0.00000 0.00003 0.00002  0.00010
% 5.7 35.2 36.0 117.1

in 2009, 2011 and 2012 no changes occur

Tab. 3-89 Changes after recalculation in 1.A.4.c for Solid Fuels

FueI consumptlon 2010 2011 2012 2013
Submission 2016 528.1 450.6 436.0 450.7
Submission 2017 TJ 500.5 397.6 394.5 404.6
Difference TJ -27.7 -563.0 -41.5 -46.1

% -5.2 -11.8 -9.52 -10.2
CQ emission 2010 2011 2012 2013 \
Submission 2016 kt 51.568 44,513 42.973 43.547
Submission 2017 kt 48.879 39.043 38.645 39.097
Difference kt -2.689 -5.470 -4.329 -4.450

-5.2 -12.3 -10.07 -10.2

CH, emission 2010 2011 2012 "CHemisson 2010 2011 2012 2013 |
Submission 2016 0.1584 0.1352 0.1308 0.1352
Submission 2017 kt 0.1501 0.1193 0.1184 0.1214
Difference kt -0.0083 -0.0159 -0.0125 -0.0138

% -5.2 -11.8 -9.52 -10.2
N,O emission 2010 2011 2012 2013
Submission 2016 kt 0.0007 0.0006 0.0006 0.0006
Submission 2017 kt 0.0008 0.0006 0.0006 0.0006
Difference kt 0.00001 -0.00003 -0.00002 -0.00002

% 15 -55 -3.1 -3.8

*)combination of change in activity data and change p@Nmission factor (ERT recommendation 2016)

Tab. 3-90 Changes after recalculation in 1.A.4.c for Natural Gas

Fuel consumption 2012 CH emission 2012 \
Submission 2016 TJ 2119.1 Submission 2016 kt 0.010595
Submission 2017 TJ 2146.1 Submission 2017 kt 0.010731
Difference TJ 27.1 Difference kt 0.000135
% 1.3 % 1.3

CQ emission 2012 N,O emission 2012
Submission 2016 kt 117.0 Submission 2016 kt 0.000212
Submission 2017 kt 118.5 Submission 2017 kt 0.000215
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Difference kt 1.5 Difference kt 0.000003
% 1.3 % 1.3

Further, following the recommendation of ERTJONemission factor was updated to 1.5 kgONI'J for
solid fuels, which caused increase yONemissions by 7.14%.

Tab. 3-91 Changes after update of JD emission factor in 1.A.4.c

Submission 2016 kt 0.02451 0.009453 0.002851 0.001144 0.000739 0.000631 0.00061 0.000631 0.000456

Submission 2017 kt 0.02626 0.010127 0.003055 0.001226 0.000751 0.000596 0.000592 0.000607 0.000488

Difference kt 0.00175 0.00067 0.00020 0.00008 0.00001 -0.00003 -0.00002 -0.00002 0.00003
% 7.1 7.1 7.1 7.1 1.5 -5.5 -3.1 -3.8 7.1

3.2.20.5 Improvements (CRF 1.A.4.c)

Currently there are no plannddhprovements in this category

3.2.21 Other (1.A.5)

The subsector is further divided into:

9 Stationary sourceg 1.A.5.a (Non specified stationary; Emissions from fuel combustion in stationary
sources that are not specified elsewhere)

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 to the country's military as well aglfdelivered
within that country but used by the militaries of other countries that are not engaged in.)

The structure of fuels throughout the subsector 1.A.5. their consumption, used emission factors and
emissions of individual greenhouse gases are shiavtime following outline.

1.A.5.b, 205

Structure of Fuels Activity (ofe} CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CH/TI] [ki] [kgN,OTJ] [Kkt]
Gasoline 311.4 69.3 1 21.58 6.90%) 0.0021 19.27%) 0.0060
Kerosenelet Fuel 1 385.6 715 1 99.07 14.38%) 0.0199 10.26%) 0.0142
Diesel Oil 3349.6 74.1 1 248.20 5.43%) 0.0182 4.94%) 0.0165
Total year 2015 5 046.6 368.85 0.0403 0.0368
Total year 2014 4223.1 309.44 0.0296 0.0296
Index 2015/2014 1.19 1.19 1.36 1.24
Total year 1990 n.a n.a n.a n.a

Index 2015/1990 - - - -
) Country specific data

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

2015
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 Ol CzSO D (085 CSs Tier 1 Tier 2 Tier 2
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Given that all stationary sources have been reported in subsectors 1.A.1., 1.A.2. and 1.A.4., in this
subsector (starting with this submission) will be reported only mobile sources, which were not disclosed
in the subsectors 1.A.3. and 144c.

In accordance with the IPCC 208K the subsector 1.A.5.b. is subdivided into:

1 1.A.5.b.ig Mobile (aviation component)
1 1.A.5.b.iiig Mobile (other)

In the subsector 1.A.5.bi is reported fuel consumption and corresponding emissions of greenhasse gas
from aviation, besides the public air transport. This is primarily the consumption of aviation fuels in the
army, in state institutions (aerial vehicles from Integrated Rescue System) or private air transport.

Subsector 1.A.5.b.ii is not exploitedtime 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
been reported elsewere; it is mainly the consumption of motor fuels for ground vehicles in the military
and in governmental institutions (Integrated Rescue System). Furthermore, it includes the consumption
in the fields of construction, mining of fuels and minerals, induginly areal transport).

The fraction of COemissions in subsector 1.A.5 in B0dontributed 0.3% to C{emissions in the whole
Energy sector 1.A.

00 Development of fuel consumption and the

corresponding COemissions throughout the
subcategory 1.A.5.b. are seen in Fi@33

3/
o —
250 b

e Data before 1998 are not available in sufficient

details. Shares of fuels and corresporglin
emissions before 1998 are reported in the
sector 1.A.3. Transport.

1L
100 [-mmmmemmmmmemmmeeend

CO, emissions [kt]

I

0

1990 1995 2000 2005 2010 2015
Diesel Oil Kerosene Jet Fuel Gasoline The graph on F|g-'m ShOWS that a dEC|S|Ve

. . proportion has diesel oil, another significant

Fig. 3-33 Development of C@ emissions in source categc . . . .

1A5D. share is appertain to kerosene jet fuel (mainly

army), the proportion of gasoline is minor.

3.2.21.1 Methodological issues (CRF 1.A.5.b)

The basic requirement for processing fuel consumption by mobile sources is their division between
subsectors 1.A.3 Transport and 1.A.4.c.ii and 1.A.5. This distribution is carried out in coordination with
CDV. The aim iotensure that no fuel is included in the balance twice and that no fuel is omitted.
Therefore, the following distribution was performed:

Motor fuels which are consumed in subsector 1.A.4.c.ii are used only feoauff vehicles and other
mechanisms in thagricultural sector, forestry and fisheries.

Subsector 1.A.5.b.i reports fuels from aviation, which have been reallocated from consumption in 1.A.3
since 1998. This corresponds to the consumption of kerosene jet fuel by the army and aviation in state
orgarizations (aerial rescue equipment). Subsector 1.A.5.b.iii reports motor fuels for ground transport
systems, which have been reallocated from consumption in 1.A.3 since 1998. This corresponds to the
consumption of motor fuels for mobile sources by the aramd the public sector (ambulance, fire
brigade, etc.), both on and off road.
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3.2.21.2 Uncertainties and time -series consistency (CRF 1.A.5.b)
See chapter 3.2.5.
3.2.21.3 Category-specific QA/QC and verification (CRF 1.A.5.b)

QA/QC procedures in this subsector must be cowtid with CDV. KONEKO, as the company
responsible for processing the entire sector 1.A, evaluates the distribution of motor fuels among the
various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii before each submission. Simultaneously, after processing
the data pation of the submission, it checks whether the predetermined distribution of fuels was
properly applied and, if necessary, proposes corrections in order to avoid double counting of fuels or
their omission.

Other QA/QC and verificatiorsee section 3.2.6.
3.2.21.4 Category-specific recalculations (CRF 1.A.5.b)
No recalculations performed in this submission.
3.2.21.5 Category-specific planned improvements (CRF 1.A.5.b)

Currently there are no planned improvements in this category.

3.3 Fugitive emissions from solid fuels and oil a nd natural gas and other
emissions from energy production (CRF 1.B)

Mining, treatment and all handling of fossil fuels are sources of fugitive emissions. In the Czech Republic,
CH emissions from underground mining of Hard Coal are significant, while iemgsfrom surface
mining of Brown Coal, Oil and Gas production, transmission, storage and distribution are less important.

The current inventory includes ¢emissions for the following categories:

9 1.B.1 Solid fuels
M 1.B.2 Oil and Natural Gas
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In 1.B Fugitive Emissions from Fuels category, especially 1.B.1.a Coal Mining and Handling was evaluated
as a key category (Tab-13. Catgory 1.B.2 also was identified as a key category by the latest
assessment, but only in one from the four tests (LA). Moreover, identifiers placed this category just over
the borderline between key and nekey categories.
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Fig.3-34 GHG emissions trends from Fugitive emissions from fiikts/ear]

Development of individual emissiorsf greenhouse gases in sector 1.B is shown on the graphs in

Fig. 334.

Sector 1.B is dominated byethane emissions
from subcategory 1.B.1: Solid fuels, while
emissions from sector 1.B.2.0il and Natural
gas represents on average 15% of the tot
emissions. COemissions arise primarily in
subcategory 1.B.: Solid fuels (share of the
subcategory B.2 has low importance

about 2% of total CO emissions). BD
emissions originate only from the subsectc
1.B.2.a Oil and there are insignificant.
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equivalent, is isible from Fig. 35.

Fig.3-35 The share of individual GHG emissions from the t

From the graphs on Fig-3! and Fig. 35 is also clear that during the period occurred a significant
decrease in GHG emissions across category 1.B. As it is shown below, the decrease was mainly due to a
decrease in subcategory 11B- Solid fuels, in which vital source of emissions is underground mining of
hard coal. For 2@, the decrease of total GHG emissions is 62.8% compared to the 1990 level.
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3.3.1 Solid Fuels (CRF 1.B.1)

The category is further divided into the following subcatég®according to IPCC 20G&
1 1.B.1.a Coal mining and handling
o 1.B.1.a.1 Underground mines
0 1.B.1.al.i Mining
0 1.B.1.a.l.ii Pognining seam gas emissions
0 1.B.1.a.l.ii Abandoned underground mines
o 1.B.1.a.2 Surface mines
0 1.B.1.a.2.i Mining
0 1.B.1.a.2.ii Pognining seam gas emissions

T 1.B.1.b Solid fuel transformation
M 1.B.1.c Other

3.3.1.1 Category description (CRF 1.B.1)

The structure of the sector, corresponding activity data, used emission factors and emissions of
individual greenhouse gases aleown in the following outline.

1.B.1, 2015

Activity CH, CcQ N,O
Structure of sector data EF Emission EF Emission EF Emission

[Ggl  [kg CHA]  [ki] [tCO/M [k (kg NO/]  [kt]
1B.1la Coal mining/handl. 46 419 143.25 188.53 NO
1B.l1.a.l Underground mines 8 314 89.64 188.53 NA
1.B.1l.a.l.i Mining 8.75 72.75 22.70 188.53 NA NA
1.B.1.a.1.ii Postmining activ. 1.675 13.93 NA NA NA NA
1.B.1.a.1.ii Abandoned mines +) 2.96 NA NA NA
1B.1.a.2 Surface mines 38 105 53.61 NA NA
1.B.1.a.2. Mining 1.34 51.06 NA NA NA NA
1.B.1.a.2.i Postmining activ. 0.067 2.55 NA NA NA NA
1.B.1.b Solid fuel transformation 6,00 30 0.18 NO NE NA NA
Total year 2015 143.43 188.53 NA
Total year 2014 147.41 196.83 NA
Index2015/2014 0.97 0.96 NA
Total year 1990 412.93 456.24 NA
Index 2015/1990 0.35 0.41 NA

+) Methodology and emission factors are explained in 3.3.1.2.

The origin of the data, the emission factors used and the methazhloilating the level of emissions for
each gas is shown in detail in the following outline.

2015
Structure of sector Source of Emission factors Method used
Activity data CH, (ofe) N,O CH, (ofe) N,O

1B.1.a Coal mining/handl. CzSO Tier £2 Tier 22 -
1B.l1.a.1l Underground mines CzSO Tier 12 Tier 22 -
1.B.1.a.1.i Mining CzSO CS CS NA Tier 2 Tier 2 -
1.B.1.a.1l.ii Postmining activ. CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.l.iii Abandoned mines various’ D D NA Tier 1 Tier 1 -
1B.1l.a.2 Surfacemines CzSO Tier 1 Tier 1 -
1.B.1.a.2.i Mining CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.2.ii Postmining activ. CzSO D D NA Tier 1 Tier 1 -
1.B.1b Solid fuel transformation FAOSTAT D D NA Tier 1 Tier 1 -

+) Methodology and emission factors are explaiime8.3.1.2.

Part 1: Annual inventory submission 146



()
%ﬁ CHMI NATIONAIGHANVENTORREPORT OF TAEECHREPUBLIA990-2015

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 category 1.B.1.c
Other.

The main process that emits more than 80% CO, eq. emissions 1.B.1
methane emissions from the category 1.B 12000
Solid Fuels category is underground mining
Hard Coal in the Ostraval NIJA yt | N
source consists in Brown Coal mining by surfa
methods and postnining treatment of Hard
and Brown Coal. Coal mining (especially He
Coal mining) is accompanied by an occurren
of methane. Methane, as a product of the coa
formation process, is physicalyonded to the 01990 1995 2000 2005 2010 2015
coal mass or is present as the free gas in po B CHA(CO2eq) ©CO2

and cracks in the coal and in the surroundir
rocks.
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Fig. 3-37 The trend of GHGemissions and the relationsh
between emissions of Cand CH (1.B.1)
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Fig.3-36 The ratio of methane emissions from Undexgund mines and Surface mines and the corresponding developmel
mining of Hard Coal and Lignite.@.1)

Besides methane, during mining of coal mass a certain amount of carbon dioxide is released, that
accompanies methane in the firedamp. 4©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 fuel transformation in the total emissions of greenhouse
gases is quite minor. SubcategolyB.1.c- Other is not used, because for reporting the previous
subcategories are used.

The graph on Fig.-3 shows the time trend of total emissions of greenhouse gases in the entire
subsector 1.B.1. The chart also demonstrates the share efe@3sionsin the total GHG emissions,
which on average makes about 6%.

The contribution of the individual subsectors to the total emissions af @¢pending on the volume of
mining from underground mines (hard coal) and surface mines (lignite) in category IsBolis on the
graph in Fig. 37.

The Czech Republic has historically mined and is still mining large volumes of lignite, primarily for energy
purposes. Hard coal is used for energy purposes, as well as for the production of metallurgical coke. Hard
coal mning, although its volume is about 20% of the total volume, is accompanied by considerably more
significant Clilemissions than mining of lignite.
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3.3.1.1.1 Coal Mining and Handling (CRF 1.B.1.a)

In the Czech Republic, mainly Hard Coal is mined in underground (henddard Coal: Coking Coal and
Bituminous Coal). Currently, underground mines are in operation in the Ostrav&lId A yt O2 | f YA Y A
In the past, Hard Coal was also mined in the vicinity of the city of Kladno. These mines were closed in
2003. Brown Cdas mined in only one underground mine in the Northern Bohemia. Emissions from this

mine are reported together with surface mining of Brown Gphignite in subcategory 1.B.1.a.2 Surface

Mines.

Data for mining of various types of coal are taken from @&SO 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.113

In underground Hard Coal mining, bl released from the coal mass and from the surrounding rocks
into the mine air and must be removed to the surface to prevent formation of dangerous concentrations
in the mine.

Underground Mining Activities (1.B.114d)

Hardcoal mining is the principal source of fugitive emissions of CHe mine ventilation must be
regulated according to the amounts of gas released to keep its concentration on safe level. At the end of
MppnQa YAYS 3l & NBY et openidgangvbriides and 1dMBls ik tfiel OsRaiRadz

Y | NJJ A yniningGaged, Which permitted separate exhaustion of partial methane released in the mining
activity in the mixture containing the mine air. The total amount of methane emitted can be balance
quite 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 assumed that the entire
mined volumeundergoes 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 Ostrakarvinacoalfield- 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 estimate is made only from OKR
mines.

In the OstraveKarvina coalfield coal has been extracted for more than two hundred years. Crucial
decline of mining in this area started in 1991, but the closure of mines occurred in the 20s of the 20th
century.

Ostrava mines have always been a sigaificsources 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 sixties when was the maximum in
mining in Ostrava. At that time, exceeded the daily amount of gas is 500 thousd@HnThe gas was
discharged from the mines using ventilation with 17 air pits and mine degassing. Amount on the gas in
abandoned mines today, after the destruction of akhall 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 from the underground spaces in
Ostrava for a number of years.
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Parts of abandoned mines have {klcovery systems. There is company, which has established mining
areas for mining of firgamp in Ostravay | NDA Yt | NBlI & Ly GKS F6lyR2YySR
suction devices and firedamp s$ians. 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 an ignition combustion 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. Snhglarts 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 underground mines. The abundancéhahenm

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 mines were already not in use.

Post-Mining Activities (1.B.1.a.2.ii)

The activity data are the same as in category 1.B.1.a.2.i Mining Activities. It is assumed that the entire
mined volume undergoes treatment during which residual methane is released.

3.3.1.1.2 Solid Fuel Transformation (CRF 1.B.1 .b)

Production of Coke from Coking Coal

Fugitive methane emissions from coal treatment prior to the actual coking process are listed under
1.B.1.a.1.ii PogWlining Activities. Emissions from the actual production of Coke are given under 2.
Industry.

Prodution 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 PosMining Activities. CEOemissions from the actual production of briquettes are included in
subcategory 1.A.2.g.

Production of charcoal

CH emissions from charcoal production were estimated by using EF provided by the Revised 1996
Guidelines (IPCC, 1997); the value of 1000 kgTClaf charcoal produced was used. Since there are no
available official activity data about charcoal production in the Czech Republic, #b#iaial data from
FAOSTAT statistics were used. The missing data were extrapolated. The default net callogif@Ov

MJ/kg (Table 4.3 in Revised 1996 Guidelines) was used to convert activity data to the energy units.
Resulting CHemissions please see in the Tak2& Unfortunately IPCC 2006 Guidelines (IPCC, 2006)
R2y Qi LINPOARS RSTI dzgilive Snisdichsiflol ycharcdal bofltal Fran? tNiz F dz
reason the emission factor provided in Revised 1996 Guidelines (IPCC, 1997) is still used. Since these
emissions are very lowational inventoryteam consider this approach to be relevant in this case.
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Tab. 3-92 CH, emissions from charcoal production

Production Production CH emissions
kt/year TJlyear kt/year
1990 1.00 30.00 0.03
1991 1.00 30.00 0.03
1992 1.00 30.00 0.03
1993 1.00 30.00 0.03
1994 1.00 30.00 0.03
1995 1.00 30.00 0.03
1996 1.00 30.00 0.03
1997 1.00 30.00 0.03
1998 1.80 54.00 0.05
1999 2.60 78.00 0.08
2000 3.40 102.00 0.10
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

Fugitive C®emissions are not estimated or are negligible and no known method is available for their
determination in this category (notation key NE). Fugitiv® Nmissions are not estimated because,
according to the current statef knowledge, these emissions cannot occur (notation key NA) and also
IPCC 2006 Guidelines (IPCC, 2006) do not provide default emission factor.

3.3.1.1.3 Other (CRF 1.B.1.c)
No other subcategory of fugitive methane emissions is known in the Czech Republic.
3.3.1.2 Methodological issues
Underground Mines (CRF 1.B.1.a.1)
Underground Mining Activitied (B.1.a.1)i
Country specific emission factors were determined for calculation of fugitive methane emissions in

dzy RENENRB dzy R YAy Sa Ay GKS &802e6mmial &l the WoluniefoS M b d
methane emssions is givenin Tab9dx & SS o¢l {fl YR b2@t6S13Z MppT LD
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Tab. 3-93 Coal mining and CHemissions in the OstravaKarvina coaimining area

[mil. tlyear] [mil. m*/year] [m°/t]
1960 20.90 348.9 16.7
1970 23.80 589.5 24.7
1975 24.11 523.8 21.7
1980 24.69 505.3 20.5
1985 22.95 479.9 20.9
1990 20.60 381.1 19.0
1995 15.60 270.7 17.4
1996 15.10 276.0 18.3
Total 167.31 3375.3 20.2
1990 till 1996 50.76 927.8 18.3

Only the values for 1990, 1995 and 1996 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 usingdensity of

methane of 0.67 rilkg. This emission factor is used for coal mined in the OstyataNJJ A ¥ } o2t 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 ra@in other areas. This is valid for coal with minimum coal gas

OF LI OAlie 602Kt FTNRBY (GKS YtFIRy2 INBF (42 wHnnu FyR (

For the period after 2000 were determined new, revised emission factoy @ied coal.

The management foOKD, a.s. (Ostraval NIDA Yt YAySas 22Ayd akKlFNB 02YLJ
company monitors in very detail the issues about methane production. In response to a request from the
reporting team, the company provided a document in which the total amaf gas released by OKD

mines was determined, together with the amount of methane withdrawn by degassing, the amounts of
methane used for industrial purposes, venting of methane from degassing and the total amount of
methane released into the atmospher&.summary of the information provided is given in TaB53

Tab. 3-94 Methane production from gas absorption of mines and its use

year total amount pumped out by industrial venting from gas absorption released into the

of gas gas absorption use into the atmosphere atmosphere- total
2000 236.7 84.1 77.9 6.2 158.8
2001 210.7 73.9 711 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 in Tab2® are used for 200@ 2008. After 2008, the emission factor
calculatedas the average value from the values for 2@MD8, i.e. 8.12 t/kt, is used. Research with aim
to develop this emission factor was performed in 2011.
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Tab. 3-95 Calculation of emission factors from OKD mines for period 2000 onwards

[kt/year] [tlyear] [t CHy/kt]
2000 11514 106 396 9.24
2001 11 844 94 336 7.96
2002 12 049 87 301 7.25
2003 11 301 85 626 7.58
2004 10 901 80869 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 200@ 2008 were used emission factors given in TaB63or calculation of emission factors

from OKD mines. For years onwards 2008 is used average emission factors from the peri@@@00
8.12 t/kt of mined hard coal, for period before 1999 the value is same as in previous submission 12.3 t/kt
ofminedcoab ¢ { f+ YR b2@3t6S1Z MdphpTt o d

This emission factor can be considered as emissions factor on tpe level Jigridl countryspecific
emission factor, which is applicable for Ostraa NJJA Yyt | NB I @

For other mines in the Czech Republic where hard coal sasnzined, the value of 6.7 t/kt was used

the same as in previous submissions. However it is necessary to remind that underground mining in the
mines of other areas than OKD is really minor 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 determine the £nission factor for underground hard coal mining.
Monthly data on the concentrations andreunts of C@Qwere processed for all the exhaust air shafts in

the OKD area for 2009, 2010 and for part of 2011. These data yielded an average value of the emission
factor, which is related to the volume of mining. The emission factor is equal to 22@3kt Gf mined

coal and this emission factor is country spedifi€ier Il level. This value is valid for the OKD area. The
author of the study recommended that the determined emission factor for 192009 be used. He
determined an emission factor 22.6&Q/kt of mined coal for 2010 and it was recommended that this
value also be used for the subsequent years. These emission factors were used to extend the data for
CQ emissions for underground hard coal mining; tlues are given in the Tab98.

Tab. 3-96 Emission factors and emissions from underground mining of hard coal

year
[kt/year] [t COJ/kt] [kt COlyear]
1990 20 059 22.75 456.3
1991 17371 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 15 661 22.75 356.2
1996 15109 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
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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 2931
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

PostMining Activities (CREB.1.a.1.)

Methane emissions in the subcategory of RBhing Activities are calculated using a uniform emission
factor based on the default value of 1.64 kg Eldoal; the activity data are employed at the same level
as in subcategory 1.B.1.a.1.i Mining Activities.

Tab. 397 contains of fugitive methane emissions from paosining operations with Hard Coal from
Undergroundmines.

Tab. 3-97 Used emissions factors and calculation of GHhissions from underground coal miningpost mines operations in
period 1990- 2015

year
[kt/year] [t CH/kt] [kt CH/year]

1990 22 371 1.675 37.47
1991 19 461 1.675 32.60
1992 18 481 1.675 30.96
1993 18 297 1.675 30.65
1994 17 376 1.675 29.10
1995 17 169 1.675 28.76
1996 16 532 1.675 27.69
1997 16 069 1.675 26.92
1998 15 863 1.675 26.57
1999 14 419 1.675 24.15
2000 14 855 1.675 24.88
2001 15138 1.675 25.36
2002 14 470 1.675 24.24
2003 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 8594 1.675 14.39
2014 8 680 1.675 14.54
2015 8314 1.675 13.93
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Abandoned underground mines (CRB.1.a.1.)

Calculation of methane emissions from abandoned mines has been carried out in accordance with the
methodology IPCC 20@8. at the level Tier 1. For the purposes of this calculation, the number of closed
mines in the Ostrav&arvina coalfield was determiden prescribed intervals (intervals years 190825,
19261950, 19511975 , 1976 2000 2001 to the present). Given that in the Ostr#iavina 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 High (2006 IPCC Guidelines for National Greenhouse Gas Inventories: Tab.
4.1.5: TIER ¢ ABANDONED UNDERGROUND MINES, DEFAULT-\PEREENTAGE 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 calculating the emissions (TABLE 4.1:6: TIER 1
Abandoned UNDERGROUND MINE@ISSION FACTOR, MILLION M3 methane/MINE).

Since 2005, total emissions of rhene from abandoned mines have gradually decreased in the context

of increased degassing of abandoned mines by the Green Gas company (electricity generation at
cogeneration units, stationed for esite extraction of methane). The overall data and the dakion
procedure are shown in Tab-9B.

Tab. 3-98 Emission of ClHon abandoned mines

1926- 1950 1951- 1975 1976- 2000 2001- 2013 emission [%] emission
1990 0.46 2.40 0.00 2.86 2.86
1991 0.46 2.36 1.79 4.60 4.60
1992 0.45 2.32 3.96 6.73 6.73
1993 0.45 2.28 7.18 9.90 9.90
1994 0.44 2.24 9.27 11.95 11.95
1995 0.44 2.21 10.49 13.13 13.13
1996 0.43 2.17 10.43 13.04 13.04
1997 0.43 2.14 9.87 12.43 12.43
1998 0.43 2.11 9.38 11.92 11.92
1999 0.42 2.08 9.46 11.96 11.96
2000 0.42 2.05 9.55 12.03 12.03
2001 0.42 2.02 9.19 11.63 11.63
2002 0.41 1.99 8.86 11.27 11.27
2003 0.41 1.97 8.56 1.18 12.12 12.12
2004 0.41 1.94 8.31 0.97 11.63 11.63
2005 0.40 1.92 8.05 0.85 11.22 5.0 10.66
2006 0.40 1.90 7.84 0.76 10.90 7.5 10.08
2007 0.40 1.87 7.62 0.69 10.59 20.0 8.47
2008 0.40 1.85 7.44 0.64 10.33 25.0 7.75
2009 0.39 1.83 7.26 1.80 11.29 50.0 5.65
2010 0.39 1.81 7.09 1.70 10.99 60.0 4.40
2011 0.39 1.79 6.94 1.61 10.73 70.0 3.22
2012 0.38 1.77 6.79 1.53 10.48 70.0 3.15
2013 0.38 1.76 6.65 1.47 10.25 70.0 3.08
2014 0.38 1.74 6.53 1.41 10.05 70.0 3.02
2015 0.38 1.73 6.41 1.36 9.86 70.0 2.96
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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 arer@sented in the Tab.-99.

Tab. 3-99 Used activity data, emissions factors and calculation of,@rhissions from surface coal mining and post mines
operations in period 1990 2015

year
[kt/year] [t CHyk(] [t CHyk(] [kt CHyyear]
1990 78 983 1.34 0.067 111.13
1991 76 680 1.34 0.067 107.89
1992 68 084 1.34 0.067 95.79
1993 66 884 1.34 0.067 94.11
1994 59 568 1.34 0.067 83.81
1995 57 163 1.34 0.067 80.43
1996 57 356 1.34 0.067 80.70
1997 57 446 1.34 0.067 80.83
1998 48 619 1.34 0.067 68.41
1999 41 524 1.34 0.067 58.42
2000 46 655 1.34 0.067 65.64
2001 47 960 1.34 0.067 67.48
2002 45 480 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 38 177 1.34 0.067 53.72
2015 38 105 1.34 0.067 53.61

Determination of activity data and emission factors for mining andqpasing treatment is given in the
description of the individual activities murface mines.

Surface Mining Activities (1.B.1.a.2)
PostMining Activities (1.B.1.a.2.ii)

Data from the source part of the questionnaire completed ia @zSO Questionnaire (CzSO620das
employed to determine activity data on extraction of Brown Guoal Lignite. The mining yearbooks and
other data sources continue to be used only for control purposes.

During surface mining, escaping methane is not related to specific flow of air and thus it is far more
difficult to monitor the amount of methane escaggj into the air. Consequently, default IPCC emission
factors are employed to calculate methane emissions from surface mining and astmining
treatment (IPCC, 2006

Part 1: Annual inventory submission 155



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902015

3.3.1.2.1 Solid Fuel Transformation (CRF 1.B.1.b)

Emission calculation was performed for the guation of wood charcoal at Tier |, using default emission
factors- see chapter 3.3.1.1.2.

CH emissions from charcoal production were estimated by using EF provided by the Revised 1996
Guidelines (IPCC, 1997); the value of 1000 kgTQlaf charcoaproduced was used. Since there are no
available official activity data about charcoal production in the Czech Republic, tbiiaial data from
FAOSTAT statistics were used. The missing data were extrapolated. The default net calorific value 30
MJ/kg (Tale 1-13 in Revised 1996 Guidelines) was used to convert activity data to the energy units.
''YF2NIlidzy 6Ste Lt// wnnc DAdZARStAYSa o6Lt/ /3 wnnco
emissions from charcoal production. From this reason the eomis&ctor provided in Revised 1996
Guidelines (IPCC, 1997) is still used. Since these emissions are very low the team consider this approach
to be relevant in this case.

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 015 The uncertainties in the activity rate result primarily from
inaccuracies in weighing of extracted coal. Extensgearch concerning new evaluation of uncertainties
was performed last year. Uncertainties in determining the activity data were estimated at 4%.

Uncertainties in calculating methane emissions further follow from the emission factors employed. The
emissiom factors for determining emissions from underground mining of hard coal are based on
measurement of the methane concentrations in the air ventilated from underground mines in the
a4SO02yR KIFfF 2F (GKS mMobdpnQaod ¢ K Sderdgyt@®le Ndithe Aeyeliaf Ay |
12.9%.

The uncertainty in the G@mission factor is considered to be at the level of 25%.

Summary of uncertainty estimates provides Tal343

Tab. 3-100Uncertainty estimates fo fugitive emissions from Solid Fuels

CQ 1.B.1.a Coal Mining and 4 25 V. Neuzil, P. Fott, AD unc. in line with 2006
Handling GuidelinesEF unc. expejudgement

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 T2y, in conformance with the
requirements of the QSE handbook and its associated applicable documents, have been performed to
the full extent.

QC activities at the level of Tier 1 were performed according to the QA/QC plan by the sector compiler.
Routine catrol was performed in the framework of the following activities:

9 activity data employed,

1 emission factors employed,

9 calculation procedures employed,
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9 transfer of numerical data from the working set to the CRF Reporter.

During control of the activity datathe CzSO data were compared with the data from the Mining
Yearbook. Good agreement was found.

In control of the emission factors employed, the emission factors used in the Czech Republic
methodology were compared with the emission factors of SlovakianBaad Germany in the context

with the default emission factors. It was found that the emission factors employed for calculation of
emissions in the Czech Republic methodology correspond, in their range, to the emission factors
employed in the other counies.

Furthermore, the correct usage of the methodology at Tier | level for the calculation ,ofrissions

from abandoned mines and the performance of own calculations were checked. The calculation
procedure was consulted with an independent expert frtime VSBTechnical 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. The final working set in EXCEL format is locked to prevent intentional rewriting of values and
archived at the coordination workplace. The protocols on the performed QA/QC procedures are stored
too.

3.3.1.5 Category-specific recalculations

After UNFCCC reviaw September 2016 two recalculations were carried out. Firstly, emission factors for
CH, 1.B.1.A.1.it Underground mines, Po#flining Activities were updated (to 1.675 kg £Zoal). This
recalculation yields to higher emissions.

Tab. 3-101Impact of recalculation after CHEF changén 1.B.1.A.1.ii

Submission 2016 kt 3432 29.77 29.08 28.08 27.03 26.62 2566 2511 24.75 22.68
Submissior2017  kt 3747 3260 3096 30.65 29.10 28.76 27.69 26.92 26.57 24.15
Difference kt 3.15 2.82 1.88 2.56 2.07 2.14 2.03 1.80 1.82 1.47
% 9.2 9.5 6.5 9.1 7.7 8.0 7.9 7.2 7.4 6.5
Submission 2016 kt 23.35 2392 2347 2236 21.80 21.73 2345 21.16 20.78 18.06
Submission 2017 kt 2488 25.36 2424 2285 2228 2220 2394 2160 21.21 18.43
Difference kt 1.54 1.43 0.77 0.49 0.48 0.47 0.49 0.44 0.42 0.37
% 6.6 6.0 3.3 2.2 2.2 2.2 2.1 2.1 2.0 2.0
Submission 2016 kt 18.77 18.49 18.78 1411 14.25
Submission 2017 kt 19.15 18.87 19.16 1439 14.54
Difference kt 0.38 0.38 0.38 0.29 0.29
% 2.0 2.0 2.0 2.0 2.0

Secondly, emission factors for £H.B.1.A.2.t Surface mines, Mining Activities (to 1.34 kg,/CEbal
from z 0.077 kg CH coal) This recalculation represents increase for 73.9%.
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Tab. 3-102Impact of recalculation after CHEF change in 1.B.1.A.2.i

Submission 2016 kt 60.86 44.04 35.95
Submission 2017 kt 105.84 76.60 62.52
Difference kt 44.98 32.55 26.57

% 73.9 73.9 73.9

34.38
59.79
25.41
73.9

3.3.1.6 Category-specific planned improvements

33.73
58.66
24.93
73.9

35.94
62.50
26.56
73.9

33.54
58.33
24.79
73.9

31.12
54.12
23.00
73.9

29.42
51.16
21.74
73.9

Given that the issue of emissions from abandoned mines was included in the samesttime transition
to new methodology IPCC 20@3, Tier 1 approach was used. Planned improvements assume a change
to a higher level, at least Tier Il. In terms of the planned improvements, was ensured a cooperation with
the specialist on the issue of kage of methane from abandoned mines in the Ostraavina coalfield.

In the other subsectors no improvements are planned at the present.

3.3.2 Oil and Natural Gas (CRF 1.B.2)

The category is divided according to IPCC ZBi0&hd CRF Reporter into subcategstri

1 1.B.2.a Oil
0 1.B.2.a.1 Exploration

o 1.B.2.a.2 Production

o 1.B.2.a.3 Transport

o 1.B.2.a.4 Refining/Storage

o 1.B.2.a.5 Distribution of Oil Products
0o 1.B.2.a.6 Other

1 1.B.2.b Natural Gas

0 1.B.2.b.1 Exploration

0 1.B.2.b.2 Production

0 1.B.2.b.3 Processing

0 1.B.2.b.4 Transmission and Storage
0 1.B.2.b.5 Distribution

0 1.B.2.b.6 Other

1 1.B.2.c Venting and Flaring
o 1.B.2.c.1 Venting

o 1.B.2.c.2 Flaring
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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 emitsbors and emissions of
individual greenhouse gases can be seen on the following outline.

1.B.2, 205
Activity CH CcQ N,O
Structure of sector data EF Emission EF Emission EF Emission
[PJ] [t CH/PJ] [Kki] [t CO/PJI] [Ki] [kg NNO/PJ]  [ki]

1B.2a.l Exploration NO
1.B.2.a.2 Production and Upgr. 5.43 4.746 0.026 7.576 0.041 NA -
1.B.2.a.3 Transport 306.0 0.146 0.045 0.013 0.004 NA -
1.B.2.a4 Refining 306.0 0.585 0.179 NA - NA -
1.B.2.a.5 Distrib. of Oil Prod. 306.0 NA - NA - NA -
1.B.2.a.6 Other NO
1.B.2.b.1 Exploration NO
1.B.2.b.2 Production 7.718 42.119 0.325 +) 0.0001 NA -
1.B.2.b.3 Processing NO
1.B.2.b.4 Transmission and 1215.0 4.520 5.492 +) 0.022 NA -

Storage 185.9 3.891 0.72 +) 0.003 NA -
1.B.2.b.5 Distribution 116.3 139.7 16.25 +) 0.065 NA -
1.B.2.b.6 Other I.E.
1.B.2.c.1 Venting- Oil 5.43 235.4 1.278 48.70 0.264 NA -
1.B.2.c.2 Flaring- Oil 5.43 0.568 0.003 919.9 4.993 0.015 0.0001
Total year 2015 24.321 5.392 0.0001
Total year 2014 25.019 6.304 0.0001
Index 2015/2014 0.97 0.86 0.85
Total year 1990 43.196 2.202 0.00003
Index 2015/1990 0.56 2.45 2.61

+) As emission factor is used the average annugt@@ent in natural gas

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

2015
Structure of sector Source of Emission factors Method used
Activity data CH, CQ N,O CH CQ N,O

1.B.2.a.1 Exploration NA
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- Oll CzSO D D NA Tier 1 Tier 1 -
1.B.2.c.2 Flaring- Oll CzSO D D D Tier 1 Tier 1 Tier 1

Approximately 93% of emissions are formed in the Czech Republic gasmindustry in extraction,
storage, transport and distribution of Natural Gas and in its final use. Crude Qil extraction and refining

processes are very less important.
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Determination of methane emissions from the processes of refining of Crude Oil is based on the

CO, eq. emissions 1.B.2

=000

CO, eq. emissions [kt/yeal

o

1990

1995

2000 2005 2010

recommended (default) emission factors according
to the 2006 IPCC methodology.

Methane emissions fronthe 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 in Fig.-38 gives an overview of the
trend in emissions in this category in the time series

CO2 ®CH4 (CO2eq)

Fig. 3-38 The trend of GHG emissiorend the relationshiy

since 1990.

between CQand CHemissions (1.B.2)

The graph on Fig-38 shows that the proportion of
total CQ emissions from the total GHG emissions
negligible (approximately 0.1%).

The contribution of the individual subsectors (C
and Natural Gas) to the total GHemissions
throughout the period in the category 1.B.2 i
shown on Fig.-39.
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As shown on Fig.-39 for the amount of CH
emissions in sector 1.B.2. Oil and Natural Gas

therefore crucial the emissions, produced in the gas

industry.

3.3.2.1.1 Oil (CRF 1.B.2.a)

CH, emissions

[ w P w
o o (=] o

CH, emissions [kt/year]
=
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1.B.2.a Oil

2010 2015

Fig.3-40 Crude QOil production endmport in the CR in 199Q 2015

Fig. 3-39 The ratio of methane emissions from sabctor Oi
(1.B.2.a) and Natural Gas (B.2.b)

In subcategory Qil are reported emissions from
mining, processing of domestic crude oil and
emissions from refining of imported crude oil.

The share of domestic crude oil is 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 on Fig0.3

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 Natural Gaare
reported in this category. G@missions 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)
Exploration is not systematically performed in the CZgepublic.

Production and Upgrading (1.B.2.a.iii.2)

Crude OQil is mined in the Czech Republic in
Southern Moravia. The following Fig43 gives
the amouwnt of mined Crude Oil in the territory

Crude oil production
350

300

250

200

of the Czech Republic.

The quantity of crude oil extracted in each year
depends on the amount of reverable reserves.
From Fig. 31 is visible that the maximum
extraction was in the period from 2003 to 2006.
0 It is expected that the decline in production until
1990 1995 2000 2005 2010 2015 . .

2014 will continue.

Oil [ktfyear]

150

100

50

Fig.3-41 Crude Oil prduction in the CR in 1992015

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 £ LIA LISt Ay S 5 NHzO o4t frof B&nvanyy Befaiilfiemissiony fRetolls wele? £ &
used to calculate fugitive Gland CQ@emissions in this subsector.

[fl

Refining (1.B.2.a.iii.4)

Crude Oil is processed in the territory of the Czech Republic in two main refinery facilities. The total
volume d Crude Oil processed in the Czedp&blic is presented in Fig-43.

Distribution of Oil Products (1.B.2.a.iii.5)

The final products after processing Crude Oil no longer contain dissolved methane or carbon dioxide and
thus fugitive emissions are not weidered in this subcategory. For completeness, activity data
corresponding to the volume of processed Crude Oil in the individual years were recorded in CRF.

Other (1.B.2.a.iii.6)

No other operations are considered. Natural Gas production and import

400000
350000
300000
250000
200000

3.3.2.1.2 Natural Gas (CRF 1.B.2.b)

In the subcategory Natural Gas are reporte
GHG emissions from domestic natural g
production and emissions related to the 50000
operation of individual parts of the gas syster 0
(import, transit, storage and distribution to
end users). The share of the domestatural
gas production is very smalhbout 3% (from Fig.3-42 Natural Gas prodction end inport in the CR in 199
1.4 to 4.8%). The time profile of domesti2015

150000
100000

Natural Gas [PJ/year]

2005
Production

1990 1995 2000 2010 2015

 Imports
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production and import of natural gas in the €heRepublic is shown on Fig42.
Exploration (1.B.2.b.iii.1)

Emissions formed in exploratory boreholes are aepd 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 production

0000 [ -nmmmmsmmsemmem o n e

Natural Gas is extracted in the Czech Republic in|  seo = .

area of Southern Moravia, accompanying extracti 7000 |- Y
of Crude Oil, and in Northern Moravia, where it | £ o0 =~

derived from degassing of hard coal deposits. T| ¢ 4000
following Fig. 33 gives the amount of production £ 2*%
Natural Gas in the territory of the Czech Republic. 1000

Natural Gas [PJ/year]

2000

1990 1995 2000 2005 2010 2015

The development of domestic extraction is relative
stable over tl_me. FIuctuatlon_s in mdw_u_:lual YERrS iy 3 43 Natural Gas productiorin the area of CR
due to technical and geological conditions of minilyggoc 2015

and market demand.

Processing (1.B.2.b3).

Gas treatments, except for drying, are not performed in the Czech Republic. The drying process is not a
source of GHG emissions.

Transmission and Storage (1.B.2.h.iii.4)

The calculation of GHG emissions in this subcategory, is carried out in two istiggeendently in the

first step is carried out an estimation of the emissions for the transit system andphigisure gas
pipelines, and in the second step emissions from underground gas storage facilities are estimated. For
each part of the gas systemused a different methodological approach.

A transit gas pipeline runs through the territory of the Czech Republic, transporting Natural Gas from
Russia to the countries of Western Europe, with a length 82Bkm. In addition to this central gas
pipeling a system of higipressure gas pipelines is in operation in the territory of the Czech Republic,
providing supplies of Natural Gas from the transit gas pipeline and underground gas storage areas to
centres of consumption. In 281the highpressure gas pelines had an overall length 02,899km.

This subcategory also includes all the technical equipment onrgrggsure 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 ledigtance gas pipelines.

Methane emissions formed during controlled technical discharge of Natural Gas at compressor stations,
during inspections and repairs to pipelines and emissions from pipeline accidenéstamated. These
emissions are recorded by the gas companies. In addition, escapes of Natural Gas from leaks in the entire
pipeline system, including technical equipment, are also evaluated.

Emissions from storage (injection and mining) of Natural Gake territory of the Czech Republic are
reported in this subcategory. The total turnover (injection and mining) of Natural Gas in underground
storage areas corresponded 5460 mil. m®in 2015.

Part 1: Annual inventory submission 162



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902015

Distribution (1.B.2.b.iii.5)

Emissions from distributiomas pipelineswith an overall length in 2014f 48 475km, and during
consumption at the end consumer are reported in this category. The distribution networks are being
continuously lengthened and the number of customers is increasing.

Other (1.B.2.b.ii6)

No additional emissions are reported.
3.3.2.1.3 Venting and Flaring (CRF 1.B.2.c)

In the Czech Republic there is only one deposit, which is in South Moravia. Crude oil extraction takes
place there, along with natural gas production.

Tab. 3103 gives the ClHand @, 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. 303 further contains values of emissions £BQ and NO from Faring 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. 3-103Emissions of CHHCQ and NO from Venting and Flaring in 19902015

1990 0.49 0.10 0.001 1.92 0.00003
1991 0.68 0.14 0.002 2.64 0.00004
1992 0.80 0.17 0.002 3.14 0.00005
1993 1.09 0.23 0.003 4.25 0.00007
1994 1.25 0.26 0.003 4.90 0.00008
1995 1.43 0.30 0.003 5.59 0.00009
1996 1.49 0.31 0.004 5.82 0.00009
1997 1.60 0.33 0.004 6.24 0.00010
1998 1.75 0.36 0.004 6.85 0.00011
1999 181 0.37 0.004 7.06 0.00011
2000 1.73 0.36 0.004 6.76 0.00011
2001 181 0.37 0.004 7.06 0.00011
2002 2.62 0.54 0.006 10.24 0.00016
2003 3.13 0.65 0.008 12.23 0.00019
2004 3.02 0.62 0.007 11.78 0.00019
2005 3.08 0.64 0.007 12.05 0.00019
2006 2.62 0.54 0.006 10.23 0.00016
2007 2.44 0.50 0.006 9.52 0.00015
2008 2.39 0.50 0.006 9.35 0.00015
2009 2.19 0.45 0.005 8.58 0.00014
2010 1.76 0.36 0.004 6.86 0.00011
2011 1.65 0.34 0.004 6.44 0.00010
2012 1.56 0.32 0.004 6.08 0.00010
2013 1.54 0.32 0.004 6.01 0.00010
2014 1.50 0.31 0.004 5.85 0.00009
2015 1.28 0.26 0,003 4.99 0.00008
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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 individual fittings, pumps and all the technical
equipment. This entire process, which was carried out mainly for economic reasons, also led to a
decrease in overall emissions, especially of NMVOCs. ConsBigukatemission factors taken from the

IPCC methodology (IPCC, 2006) can be considered to correspond to the current technical condition of
refineries in this country. In this connection, it should be pointed out that fugitive emissions from
refinery tech2 f 2 38 O2dzZ RYyQli o06S RSGOGSNX¥YAYSR o6& RANBOG YSI
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 resultansemssof the individual substances were
compared with the data in the national emission database and are of the same order of magnitude.

In general, it can be stated that fugitive greenhouse gas emissions occur in this subcategory only in
operations in whih Crude Oil saturated in carbon dioxide and methane is in contact 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 equipmeniowkad thermal
treatment of Crude OQil, the resultant products no longer contain any dissolved gases and no fugitive
emissions need be considered in subsequent operations.

3.3.2.2.1 Oil (CRF 1.B.2.a)

CH emissions from Crude Oil transport and refining and from Ci@damining, which is performed in

the Czech Republic in combination with mining of Natural Gas, are reported in this categery. CO
emissions from the refinery resulting from combustion processes (including flaring) are included in
1.A.1.b Crude Oil Refingn

Exploration (1.B.2.a.iii.1)

Exploration is not systematically performed in the Czech Republic. For this reason, there are no known
procedures for the determination of emissions in this subsector.

Activity data: number of mined boreholesnotation keyNO, default emission factors have not been
published for C@and CH ¢ notation key NO. pD emissions: notation key NA,®l emissions are
practically not formed in exploratory work.

Production and Upgrading (1.B.2.a.iii.2)

Activity data for determining CHand CQ emissions are taken from the Cz§TEA questionnaires and
controlled using data from the Mining Yearbook.

CH emissions are determined as the product of annual Crude Oil mining and the emission factor. The
emission factor has a value of 4&kg/PJ and was determined on the basis of published data in (Zanat et
al.,1997). The emission factor was determined as the sum of the individual emission factors from
pumping of raw Crude Oil and from storage of raw Crude Oil. These data were obtained Iy direc
measurement. The resultant emission factor was increased by an estimate of fugitive emissions at
mining boreholes (probes).

CQ emissions are estimated based on the default emission factor (2006 IPCC Guidelines for National
Greenhouse Gas Inventories,bl@4.2.4, Tier 1 Emission factors for fugitive emissions from Oil and Gas
operation in developed countries, page 4.52).

EF C@ 2.8E04 Gg per 10m? total oil production = 576 kg/PJ
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For the estimation of PO 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 Oilnput to refineries. The default emission 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 ¢olatal the ChHland CQ
emissions.

EF Cli 5.4E06 Gg per 1dm?® oil transported by pipeline = 146 kg/PJ

EF C® 4.9E07 Gg per 1dm? oil transported by pipeline = 13 kg/PJ

These emission factors were used to calculate fugitive emissions for the year4 86
For the estimation of pD emissions, no emission factor was available.

Refining (1.B.2.a.iii.4)

Methane emissions from refining are calculated using IPCC Tier 1 methodology (Table 4.2.4 in 2006 IPCC
Guidelines). Emissions are calculated by mbyitig 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 Emissfantors for fugitive emissions from Oil and Gas operation in
developed countries, page 4.52

EF CH 2.6x10° to 41.0x1C° Gg per 18m® oil refined = 585 kg/PJ (average)
The IPCC method does not give any EF fglo€R0. Consequently, the notation k&A is used in CRF.
Distribution of Oil Products (1.B.2.a.iii.5)

The available IPCC methodology does not provide any EF foC8@r N,O ¢ notation key¢ NA. The
products which originate during oil processing cannot contain @@@H® ¢ K SNE pracgs@hby |y 2 ¢
which could arise fugitive GOr CH emissions during the distribution of oil products.

Other (1.B.2.a.iii.6)

Activity data: notation key: NO; GHCQ and NO emissiong notation key NO.
3.3.2.2.2 Natural Gas (CRF 1.B.2.b)

Leakages in the distributionetwork and household distribution pipes can be considered to constitute

the most serious source of emissions. In the 1990's, the distribution network was newly constructed
almost entirely from welded plastics and the old pipeline was reconstructed tojarrdagree in the

same manner. Household distribution pipes are subject to strict standards and any poor seals can be
identified by the characteristic smell. In addition to safety aspects, all leakages also have an economic
impact both for the distributiorcompany and for the end user, so this aspect is carefully monitored and,

as soon as possible, immediately remedied. As a whole, the gas distribution in the CR is at a high
technical level and it can be stated that all leakages are carefully sought oetiaridated.
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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. (IPCQQ006), calculation using default values would probably suffice.
Qualified estimation of methane emissions is thus carried out using specific emission factors for the
individual parts of the gas industry system (Table 4.2.8. Classification of Gas loksgsrasdium 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 consumption of Natural Gas in the
Czech Repulali 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:

91 through poor seals in the flanges and joints, fittings, probes in miaimstorage 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 the Czech Republic and thus the pat&y 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 these subcategories using an intecnddticad 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 distribution companies on registeredits of Natural Gas.

Tab. 3-104 Model calculation of Clemissions in the Natural Gas sector (A)1

value units value units mil.m3/year

production 0.2 % vol. 247  mil. 0.49
high pressure pipelines 600 m3/km.year 13028 km 7.60
transmission pipeline*é 1.15
compressors’ 0.20
storage 1.10
regulation stations 1 000 m®/station 4465 pcs 4.39
distribution network 300  mYkm.year 48 475 km 14.28
final comsumption 2 m’/consumer 2844334 pcs 5.59
Total 34.02

Emissions in Gg (0.67 kgfin 23.34

") 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.
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3.3.2.2.3 Venting and Flaring (CRF 1.B.2.c)

The estimations of GOCH and NO 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 National Greenhouse
Gas Inventories (see table 4.2.4, pages 4.4%4). In this case the following EFseveaken:

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 converted to kg/PJ by using the
typical value of density for crude oil of 880 kg/t and value NCV was taen@zSO 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: 919913 kg/PJ
N;O: 14.61 kg/PJ
3.3.2.3 Uncertainties and time -series consistency

The inventory methods useith this inventory were consistently employed across the whole reporting
period from the base year of 1990 to 2009. Uncertainties in determining the activity data are estimated
at 7%. This estimate is based on the precision of measurement of the volun@@sidd Oil, Crude Oil
products and Natural Gas.

The emission factors for determining emissions in extraction of Natural Gas and Crude Oil are based on
specific measurements, accompanied by an error of approx. 10%. Emission factors used to determine
emissios in transport and distribution of Natural Gas are based on isolated measurements and
estimates by experts in the gas industry. The uncertainty in these emission factors is considered to be at
the level of 25%. Determination of gas leaks in technical atmes, startingup of compressors and
accidents, as appropriate, are evaluated on the basis of calculations with knowledge of the necessary
technical parameters, such as the gas pressure, pipeline volume, etc. The uncertainties then correspond
to knowledg@ of these technical parametegs10%. The other emission factors were taken from the IPCC
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methodology as default values, considered to have an uncertainty of 80% in this methodology. Overall,
the uncertainty in the emission factors in category 1.B.2 @l ldatural Gas is estimated to equal 75%.

Summary of uncertaty values provides Tab-135.

Tab. 3-105Uncertainty estimates for fugitive emissions from Oil and Natural Gas

CQ 1.B.2 Oil and Natural Gas 7 75 V. Neuzil, P. Fott, AD and EF unc. in line 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 Mining Yearbook
(Mining Yearbook, 2@) and 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 lockedawoept 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 thiglsnission.
3.3.2.6 Category-specific planned improvements

Currently there are no planned improvements in this category.
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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 ofindustrial processes of GHG emission inventory includes emissions from technological
processes and not from fuel combustion used to supply energy for carrying out these processes.
Consistent emphasis is put on the distinction between the emissions froncdnebustion in the Energy
sector and the emissions from technological processes and production.

For example, in the production of cement, consideration is given only to emissions derived from the
thermal decomposition of mineral raw materials (specificlQ 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 of thee@¥sions is based on
consumption of metallurgical coke in blast furnaces, where coke is used dominantly as a reducing agent
(iron is reduced from iron ores), even though the resulting blast furnace gas is also used for energy
production, mainly in metallurgical plants.

In 2015, tle total aggregate GHG emissions from industrial processes W8443,84 kt of CQ
equivalents, which represent decrease-2f37%compared to the previous year. Emissions decreased by
9.76% compared to the reference year 1990.

4.1 Overview of sector

4.1.1 General description and key categories identification

The major share of G@missions in this sector comes from ssdurce categorie®.C.1 Iron and Steel
Productionand 2.A Mineral Industrymportant category is als@.F.1 Refrigeration and Air Conditioning

N,O emissions coming from 2.B Chemical Industry are less significant. Iron and Steel, Cement Production,
Fgases Use in Refrigeration and Air Conditiongtrochemical and carbon black production, Lime
Production,Nitric Acid Productiomnd Ammonia produatin can be considered to be key categories (KC)
according to IPCC 2006 Guidelines (IPCC, 2006).-Iadivds a summary of the main sources of direct
greenhouse gases in this sector, shows share of national emissions in 2015 and lists type of key category
analysis for key categories.

Tab. 4-1 Overview of key categories in sector Industrial Processes (2015)

2.C.1Iron and Steel Production CQ LA LA yes yes yes yes 5.37 5.67
2.F.1 Refrigeraton and Ait HFC LA, TA LA, TA yes yes yes yes 2.68 2.82
Conditioning Equipment (C£2q.)

2.A.1 Cement Production CQ LA TA LA yes yes yes yes 1.21 1.28
2.B.8 Petrochemical and carboi CQ LA LA yes yes yes no 0.56 0.59
black production

2.B.2 Nitric Acid Production NO  TA TA yes yes yes yes 0.22 0.23
2.B.1 Ammonia Production CQ LA yes yes 0.58 0.61
2.A.2 LimeProduction CQ LA TA yes yes 0.48 0.50
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4.1.2 Emissions trends

This chapter describes the emissions of greenhouse gases in more disaggregated welyafitar?:
Trends in Greenhouse Gas
emissions.

GHG emissions in this category
are driven mainly by economic
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 substaces). GHG
1990 1993 1996 1999 2002 2005 2008 2011 2014 emission trends from Industrial
Processes and Product Use from
Fig.4-1 Trend of emissions from IPPU [kt ¢€y.] base year 1990 to 20l1%re
depicted in Fig. 41. CQ eq.

CO; eq. [K]
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emissionshave showrstable trend since 2010 wittminor fluctuation.

GHG emission trends for the
principal categories of IPPU are
depicted on Fig. 2 for years

1990, 1995, 2000, 2005, 2010
and 2015. Emissions in 2009 and
2010 were rather influenced by
the ecamomic crisis. It can be
seen that the emissions of
fluorinated greenhouse gases

from category 2.F are constantly
increasing while emissions from
category 2.A, 2.B, 2.C are
Fig.4-2 Emissions from principal subcategories of IPPU [kt @Q] decreasing. A brief description of

the relevant category trends is
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provided for althe categories in the following chapters.

Category 2.A Mineral Products includes practically only emissions cisOfell as category 2.C Metal
Production. C@emissions from the 2.B Chemical Industry comes from 2.B.1 Ammonia Production, while
N,O emissias originate from 2.B.2 Nitric Acid Production. Industriaj €hissions are insignificant.
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4.2 Mineral Industry (CRF 2.A)

This category describes GHG emissions from the-coombustion processes from the following
categories: 2.A.1 Cement Production, 2.Rirde Production, 2.A.3 Glass Production, 2.A.4 Other Process
Uses of Carbonates.

Emission trend forcategory 2.A

é . Mineral Industry is depicted on
Fig. 43. The major share 61.15%
g | belongs to 2.A.1 Cement
= © Production, 24.06% belongs to
s 8 2.A.2 Lime Production, 4.95%
gv & belongs to 2.A.3 Glass Production
° g and 9.83% to 2.A.4 Other Process
g Uses of Carbonates.

1990 1993 1996 1999 2002 2005 2008 2011 2014
O 2A1 W 2A2 W 2A3 @ 2A4a 0O 2A4b O 2.A4d

Fig. 4-3 Trend of emissions from 2.A Mineral Industry and share of spe
subcategories [kt C§)

Tah 4-2 lists the C@emissions in the individual subcategories in 2.A Mineral Products in 2015.

Tab. 4-2 CQ emissions in individual subcategories in 2.A Mineral Products category in 198015

Category 2.A CQ emissions [kt]

2.A1 2.A2 2.A.3 2.A4.a 2.A4.b 2.A4d
Cement Lime Production Glass Ceramics Other use & Other
Production Production Soda Ash

1990 2489.18 1 336.65 123.66 109.15 NO NO
1991 2 308.92 844.66 106.02 86.26 NO NO
1992 2 468.42 831.46 104.61 81.82 NO NO
1993 2 194.55 778.67 101.47 101.12 NO NO
1994 2208.38 806.53 109.71 103.83 NO NO
1995 2 005.01 817.53 83.20 96.33 NO NO
1996 2116.49 830.73 87.50 118.01 NO 76.00
1997 2 083.36 852.73 97.00 140.79 NO 240.63
1998 2 067.65 797.00 101.20 192.31 NO 417.31
1999 1962.91 787.47 104.20 139.84 NO 536.94
2000 1 936.86 828.53 119.70 169.70 NO 552.77
2001 1628.84 827.06 120.30 149.86 0.10 571.20
2002 1 403.48 815.33 134.90 108.33 0.21 576.40
2003 1484.85 808.00 141.60 114.87 0.33 589.07
2004 1626.76 808.73 166.20 113.61 0.44 584.10
2005 1624.53 762.82 165.40 135.53 0.47 625.84
2006 1748.45 758.02 175.00 107.24 0.35 627.62
2007 2 043.08 794.07 168.80 129.04 0.50 659.02
2008 1996.15 742.01 151.92 109.83 0.56 648.19
2009 1 566.08 625.43 132.93 90.84 0.41 639.40
2010 1 469.27 655.77 102.25 100.47 0.86 694.57
2011 1 664.53 676.44 138.08 100.52 1.06 800.71
2012 1517.03 597.44 108.84 101.43 1.09 740.41
2013 1331.79 612.99 115.76 116.93 1.03 215.71
2014 1476.74 629.04 111.93 90.14 1.12 229.69
2015 1549.54 609.75 125.47 63.95 1.01 184.20
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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 Products in 2015.

Tab. 4-3 CQ emission factors and methodology used for computations of 2015 emissions in category 2.A

2.A.1 Cement Production 0.53 t CQJ/t sinter CSEUETS Tier 3

2.A.2Lime Production 0.77 t CQ;t CaO CSEU ETS) Tier 3

2.A.3 Glas®roduction 0.10 t CQut Glass Default (IPCC, Tier 1
2006)

2.A.4.a Ceramics 0.09 t CQ/tiles thousand m CS (EU ETS) Tier 3

0.04 t CQ/brick unit CS (EU ETS) Tier 3

C t CQ/roofing tiles CS (EU ETS) Tier 3

2.A.4.b Other usesfdSoda Ash 0.42 t CQ/t soda ash IEF Tier 3

2.A.4.d Other C t CQJ/t desulfurated flue CS (EU ETS) Tier 3

(Fluegas desulfurisation) gas

(Mineral wool production) 0.25 t CQ/t mineral wool Default (IPCC, Tierl

2006)

The column source or type of EF indicates the way how was the certain emission factor determined. Detailed information for
each emission factor is given in the relevant chapters.

4.2.1 Cement Production (CRF 2.A.1)

CQ emissions from cement production have decreased since 198Y 6%. Total G@missions equal

to 1550 kt in 2015¢ KS RSONBFaS Ay GKS SYA&aaraz2ya RdNAyYy3I wmd
planned economy to market economy. This led to decline imstéhl production and consequently to

decrease in emissions. Since 2003, the cement production began to recover and production has
increased. Decrease in emissions since 2008 was caused by the economic crisis and related construction
constraints. Cement2 RdzOG A2y 6l & ARSYGAFASR & | 1Se& OFdS3az

4.2.1.1 Source category description

Cement production is one of the traditional anthropogenic sources of carbon dioxide included in
inventories; however, its importance is incomparably smalfemtthe total combustion of fossil fuels.

Approx. 60% of the G@s emitted during transformation of raw materials (mainly decarbonisation of
limestone). Proceseelated CQis emitted during the production of clinker (calcination process) when
calcium caponate (CaC®d A& KSIFGSR Ay | OSYSyd (Aty dzLd (2 G$S
process, calcium carbonate is converted into lime (Gagalcium oxide) and carbon dioxide. £O
emissions from combustion processes taking place in the cementtmdiespecially heating of rotary

kilns) have been reported in IPCC category 1.A.2.f Limestone (and dolomite). This category contains also
small amount of magnesium carbonate (MgiC@nd fossil carbon (C), which will also calcinate or oxidize

in the proces causing C&missions.

4.2.1.2 Methodological issues

CQ emissions from 2.A.1 Cement Production can be calculated according to the IPCC 2006 Guidelines
(IPCC, 2006). This methodology describes an approach based on direct data from individual operators of
cementkilns (Tier 3). Since 2006 submission methodology Tier 3 has been employeuni€&ons are

based on data submitted by the cement kiln operators in the EU ETS system. EU ETS system covers all
cement kiln operators in the Czech Republic. Information stibthidirectly by the cement kiln
operators is available for years 1990, 1996, 192802 and 2005 2015. For these years, the emission

factor value was derived from individual installation data collected for EU ETS (emissions) and from CCA
(Czech Cemerftssociation) data (activity data about production of clinker). For other years the EFs were
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interpolated. The content of calcium/magnesium oxide (CaO/MgO) and composition of the limestone
and dolomite are measured and independently verified. These paramate used for calculation of the
CQ emissions and, therefore, substantial attention is devoted to their determination.

The methodology used for G YA &aaA2ya Ydzald 06S Ay | O02NRIYyOS g4l
HAMH 2 LR2RYNY(t OKi SYPKER2WK yEYRAERD| { SYN] 20é& OK LI
Greenhouse Gas Emission Allowance Trading Act) and the EU legislation (Commission Decision of 18 July
2007 establishing guidelines for the monitoring and reporting of greenhouse gas emiggisnant to

Directive 2003/87/EC of the European Parliament and of the Council).

All operating cement plants in the Czech Republic are equipped with dust control technology and the
dust is then recycled to the kiln. Only in one cement plant is a smellgbehe CKD discarded, for
technical reasons. Use of dolomite or amount of magnesium carbonate in the raw material, as well as
fissile carbon (C) content is known, all above mentioned variables are used for emissions estimates in the
EU ETS system.

Dataon cement clinker production is published by the Czech Cement Association (CCA) (CCA, 2016),
which associates all Czech cement producers. Clinker production data together with interpolated EF was
used for years without direct data from cement kiln openatolEF, which is calculated based on, CO
emissions and clinker production, varies from 0.527 to 0.553,tt Clinker.

Tab. 44 introduces the activity data for clinker production, emission factor angd éd@ssions for the
whole time series.

Tab. 4-4 Activity data, CQemission factor and C&emissions in 2.A.1 Cement Production category in 192015

Clinker production kt 4726 4368 4653 4122 4134 3740 3934 3829 3758 3547
EF C® t CQ/tclinker  0.527 0.529 0.531 0.532 0.534 0.536 0.538 0.544 0.550 0.553
Emissions CO kt 2489 2309 2468 2195 2208 2005 2116 2083 2068 1963
Clinker production kt 3537 2954 2549 2725 3017 3045 3288 3837 3759 2923
EF C® tCQltclinker  0.548 0.551 0.551 0.545 0.539 0.533 0.532 0.532 0.531 0.536
Emissions CO kt 1937 1629 1403 1485 1627 1625 1748 2043 1996 1566
Clinker production kt 2748 3132 2838 2472 2792 2919
EF C® tCQftclinker  0.535 0.531 0.535 0.539 0.529 0.531
Emissions CO kt 1469 1665 1517 1332 1477 1550

4.2.1.3 Uncertainties and time -series consistency

In 2012a research was conducted in order to develop new uncertainty estimates. The uncertainties for
this category are based on the 2006 Guidelines (IPCC, 2006). Since Tier 3 method is used for determining
emissions in this category the uncertainties were estedaat the level of 2% both for activity data and
emission factors. Overall uncertainty data are given in Chapter 1.6.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period frothe base year 1990 to 2015.
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4.2.1.4 Source-specific QA/QC and verification

The input information and
calculations are archived by the
sectoral  expert and the
coordinator of NIS.

6000

In addition to verification ofthe
input data, the interannual
changes of the implied emission

| factors are analysed. The clinker
1 production data provided by CCA,
. I H which are used as input activity
1 HN data for the submission are

compared with data provided by
1990 1993 1996 1999 2002 2005 2008 2011 2014 the Czech Statistical Office.
@ Cz50 @ CCA Comparison of clinker production
data provided by €50 and CCA is
Fig.4-4 Comparison of clinker production data provided by CzSO and CCA displayed in Fig.-4.

The quality control was held by

Clinker production [ki]
4000

2000

0

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

During QC procedures, an error was identified in the amount ofe@itlssions reported under category
2.A.1 Cement production for 2014. the previous submissiqgrthe reported amount of C&emissions
was1482.00 kt. This amount of GEmissions was corrected to 1476.74 kt.

4.2.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

Since the Tier 3 methoi 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 1990.38%6. The decrease in
emissions between 1990 and 199hsvcaused 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 the production of lime ddoppen

minimum for the whole period of 758 kt. After that in 2015 production of lime slightly increased to
70Kkd [AYS LINPRAZOGAZY 6134 ARSYGAFASR a | 188 OGS

4.2.2.1 Source category description

From a chemical point of view, lime calcium oxide. GQs 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, CakgO) and C@s being released into the atmosphere.
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4.2.2.2 Methodological issues

CQ emissions from 2.A.2 Linf@oduction are calculated according to the IPCC 2006 Guidelines (IPCC,
2006). C@emissions are based on data submitted by the lime producers in the EU ETS system. The ETS
data are available for time period 201@015 for each processhis data are at the Tier 3 level. Emission
factor for calculation is based on the actual carbonatessent. LKD is included ihe EU ETS data for

lime production, thus emission estimateslude LKD For reasons ofonfidentiality this data cannot be
provided in details in NIR.

EU ETS data are also available for the period, but only in theofm of total emissions for each

plant (including emissions which are reported in the Energy sector) and this is not sufficient for their use
for this submission. For the 199M09 period, in which EU ETS was not implemented in the Czech
Republic, data wer&ept from CLA (Czech Lime Association) and emissions were calculated by using the
Tier 1 method.

Only CQemissions generated in the process of the calcination step of lime treatment are considered in
this category. COemissions from combustion process@weating of kilns and furnaces) are reported

under category 1.A.2.f. The national EF, used for time period-2000, reflects the production of lime

and quick lime (0.7884tGOG f AYS0O o0+t OKI' S Hannnou®d CdzZNI KSNY2NB X
0 o’z 0 6 £t Ctielirie produced i the Gzech Republic, thus applied emission factor is 0.733 t
CQlt lime.

In 2015, research was carried out related to the cowspecific emission factor from lime production
(Beck, 2015). This research cladfidae very small fluctuation of the emission factor (depending on the
composition of the limestone) and further successfully defended the connection between Tier 1 data for
the 1990- 2009 period and Tier 3 data for the 2021®015 period. Detailed infornieon about the
research is provided in Annex 3.

For time period 2010 2015, the activity data are based on data from EU ETS (EU ETS, 2015), which
publishes data on pure lime production. These data were considered to be more accurathétdata
providedby CzSO, which do not differentiate between lime and hydrated lime. For time period- 1990
2009 activity data were obtained fro@LA (Czech Lime Association).

Tab. 45 lists activity data for lime production, emission factors and @®@issions for the wble time
series.

Tab. 4-5 Activity data, CQemission factor and Cgemissions in 2.A.2 Lime Production category in 192015

Lime production kt 1823 1152 1134 1062 1100 1115 1133 1163 1087 1074
EF C® tCQ/tCaCQ 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733
Emissions CO kt 1337 845 831 779 807 818 831 853 797 787
Lime production kt 1130 1128 1112 1102 1103 1040 1034 1083 1012 853
EF C® tCQ/tCaCQ 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733 0.733
Emissions CO kt 829 827 815 808 809 763 758 794 742 625
Lime production kt 832 858 758 778 814 790

EF C® tCQ/tCaCQ 0.788 0.788 0.788 0.788 0.772 0.772

Emissions CO kt 656 676 597 613 629 610
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4.2.2.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the 2006 Guidelines (IPCC, 2006). Since activity data
are based on the EU ETS for time period 2B095, which include all the lime producers in the Czech
Republic, the uncertainty in the activity datasvestimated at the level of 2%.

For time period 1992009, 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.5.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2015.

4.2.2.4 Source-specific QA/QC and verification

The input information and calculations are arat by the sectoral expert and the coordinator of NIS.

The calculations in the lime
production category are based
on data taken from theeU ETS

and Czech Lime Association and
| are used for verification of the
CQ emissions. The EU ETS
1 reports are proved by
independent verifiers. The lime
o J HENNNNEENNENNNNNNEEEEEEEN production data provided by the

Czech Lime Association are
1990 1993 1996 1999 2002 2005 2008 2011 2014 Compared with data provided

W Cz80 @ CLA by the Czech Statical Office.
Comparison of lime production
data provided by £50 and CLA
is displayed on Fig.-8. Emission estimates are compared with the sum of the emissions from
technological processes reported by individual kiln operatdte countryspecific engsion factor was
compared withthe emission factors used by individual operators tloe calculation. Differences ithe
last year indicate that the countrgpecific emission factor is slightly overestimated. Verification of this
difference is planned for future submissions.

Lime production [ki]
1000 1500

500

Fig.4-5 Comparison of lime production data provided by CzSO and CLA

Sectorspecific QA/QC plan was formulated, closely related to the QA/QC plan of the National tgvento
System.

4.2.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculations performed in this submission.

4.2.2.6 Source-specific planned improvements, including tracking of those identified i n the
review process

Since the Tier 3 method is used for emission calculations in this category, no significant improvements
are planned.
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4.2.3 Glass Production (CRF 2.A.3)

CQ emissions from glass production have increased by%.dince 1990 The production & glass
reacheda maximum valuein 200§ equalling 1750 kt. CQ emissions from2.A.3 Glass production
equalled 125 kt COn 2015.

4.2.3.1 Source category description

CQ emissions from Glass Production (2)%a8 derived particularly from the decomposition dkaline
carbonates added to glassaking sand.

4.2.3.2 Methodological issues

The emission factor value for Tier 1 method of 0.20 t/Cglass was taken from the 2006 Guidelines
(IPCC, 2006). Cullet ratio of 50% was taken likewise from 2006 Guidelines (IPCC, 2006)

Activity data were collected and published by the Association of the Glass and Ceramic Industry of the

Czech Republic in previous years. Starting 2014 submission, the activity data are available and used from
CzSO.

Tab. 4-6 lists activity data for glass production, emission factors angéd@ssions for the whole time
series.

Tab. 4-6 Activity data, CQemission fctor and C@emissions in 2.A.3 Glass Production category in 199015

Glass production kt 1237 1060 1046 1015 1097 832 875 970 1012 1042
EF C® tCQf/tglass 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Emissions CD kt 124 106 105 101 110 83 88 97 101 104
Glass production kt 1197 1203 1349 1416 1662 1654 1750 1688 1519 1329
EF C® tCQf/tglass 0.10 0.10 0.10 0.10 0.0 0.10 0.10 0.10 0.10 0.10
Emissions CD kt 120 120 135 142 166 165 175 169 152 133
Glass production kt 1023 1381 1088 1158 1119 1255
EF C® tCQf/tglass 0.10 0.10 0.10 0.10 0.10 0.10
Emissions CO kt 102 138 109 116 112 125

4.2.3.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the IPCC 2006 Guidelines (IPCC, 2006), i.e. at the level
of 5% for the activity data and 10% for the JGnission factor. Overall uncertainty dasae given in
Chapter 1.7

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2015.

4.2.3.4 Source-specific QA/QC and verification

The input information andalculations are archived by the sectoral expert and the coordinator of NIS.
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The data on glass production provided by CzSO were discussed with a representative of the Association
of the Glass and Ceramic Industry, who confirmed their reliability.

Sectorspecific QA/QC plan is formulated, closely related to the QA/QC plan of the National Inventory
System.

4.2.3.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

During QC procedures, anrer was identified in the activity data for category 2.A.3 Glass production,
reported for 2012. The error was corrected. The errorthre activity data had no influence o6Q
emissionsn this category.

4.2.3.6 Source-specific planned improvements, including tra cking of those identified in the
review process

In further submission it is planned to implement EU ETS (European Union Emission Trading System) data
which are available since 2010. This data are on Tier 3 level. However this data are not available for the
whole time series thus using these data leads to a problem with consistency of the time series. This issue
will be resolved in future research in an upcoming submission.

4.2.4 Other Process Uses of Carbonates (CRF 2.A.4)

The 2.A.4 category Other Process Use€arbonates summarizes, in the Czech Republige@@sions
from 2.A.4.a Ceramics, 2.A.4.b Other uses of Soda Ash and from 2.A.4.dCMtemissions from Other
Process Uses of Carbonates have increased since 19%B36%.

CQ emissions from 2.A.4.a Ceramics equalled to 63.95 kt in.Zl}& decrease in emissions in 201#&s
caused by changeis methodologyof laboratory analysis for emission estimates used by one of the
ceramics manufacturers in EU ETS; @fiissions fronR2.A4.b Other uses of Soda Ash amounted to 1.01
kt CQin 2015. C@emissions fron2.A.4.dOther amounted to 184.20 kt G@ 2015.

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 biogendarbonbased substancdacluded in the raw materials.

CQ emissions from 2.A.4.b Other Uses of Soda Ash category come from soda ash use for the Glass
production category, soda ash is used in only one other installatione@{3sions from this category are
small and insignificant (varied between 0.1 and 1.1 ki) €@mpared to the other categories.

CQ emissions fronthe 2.A.4.d Other category include emissions from mineral wool production and flue
gas desulphurisation. THeRF reporter does not allow separation of these two categories by adding new
nodes under Other category 2.A.4.d. Consequently, these two categories are reported collectively.

4.2.4.2 Methodological issues

The EF value for 2.A.4.a Ceramics was derived tinermdividual installation data collected for EU ETS
(emissions and AD) since 2010. Activity data from CzSO (production) were used for the20990
period andthe average of EU ETS emission factors was used for country specific emission factor within
the sametime frame. The calculation is based on the total production of ceramic products (fine ceramics,
tiles, roofing tiles, and bricks) and the emission factor value.
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In category 2.A.4.b Other Uses of Soda Ash is considered, that for each mole of soda ask nsale

of CQ is emitted, so that the mass of €@mitted 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 asted, were obtained directly from the installation
operator.

CQ emissions fronthe 2.A.4.dOther category include emissions from mineral wool production and flue
gas desulphurisation. Emissions from mineral wool production are estimated according td Tier
methodology, using default EF. Activity data about mineral wool production are obtained by Czech
Statistical Office. Activity data are available for time period 20@002 and 2007 2015. Reported
amount of C@emissions for time period 2002006 were interpolated.

Emissions from flugas desulphurization are obtained from EU ETS forms, which correspond to Tier 3
methodology with CS EF. £émissions from sulphur removal were calculated from coal consumption

for electricity production, the sulphurontent and the effectiveness of sulphur removal units between

1996, when the first sulphur removal units came into operation, and 2005. In 2005, these data were
verified by comparison with data from the individual operators, which were collected for EU ETS
preparation and cover the years 1992005. The EU ETS data form have been used since 2006. The
methodology used for estimation of the g@missions must be in accordance with the national

f SAAAE L GA2Y 0%l 12y 6® o0yoKHANAMH s {pavaenkasti he gmise2  LI2 F
a1t SYyN| 200K LXe&y4ad k! Ol b2d oyokHAMH [/ 2ffd ¢KS I
allowances) and the EU legislation (Commission Decision of 18 July 2007 establishing guidelines for the
monitoring and reportingof greenhouse gas emissions 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 thisemry are reported as C (NK), because data from EU ETS are
used, and these are confidential.

Tab. 4-7 lists the C@emissions irthe individual subcategories in 2.A.4 OthHerocess Uses of Carbonates
for time period 1990 2015.

Tab. 4-7 CQ emissions in individual subcategories in 2.A0ther Process Uses of Carbonatzgtegory in 1990 2015

2.A4.a 2.A.4.b 2.A4d 2.A4d
Ceramics Other uses of Soda Mineral wool Fluegas
Ash production desulphurization
1990 109.15 NO NO NO
1991 86.26 NO NO NO
1992 81.82 NO NO NO
1993 101.12 NO NO NO
1994 103.83 NO NO NO
1995 96.33 NO NO NO
1996 118.01 NO NO 76.00
1997 140.79 NO NO 240.63
1998 192.31 NO NO 417.31
1999 139.84 NO NO 536.94
2000 169.70 NO 13.08 539.69
2001 149.86 0.10 19.82 551.38
2002 108.33 0.21 25.02 551.38
2003 114.87 0.33 29.03 560.04
2004 113.61 0.44 33.04 551.06
2005 135.53 0.47 37.06 588.79
2006 107.24 0.35 41.07 586.55
2007 129.04 0.50 45.08 613.93
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2.A4.a 2.A4.b 2.A4d 2.A4d
Ceramics Other uses of Soda Mineral wool Fluegas
Ash production desulphurization

2008 109.83 0.56 41.19 607.00
2009 90.84 0.41 39.40 600.00
2010 100.47 0.86 43.57 651.00
2011 100.52 1.06 61.31 739.40
2012 101.43 1.09 41.63 698.78
2013 116.93 1.03 42.83 172.88
2014 90.14 1.12 46.89 182.80
2015 63.95 1.01 47.62 136.58

4.2.4.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the IPCC 2006 Guidelines (IPCd,2G086he level
of 5% for the activity data and 10% for the JGnission 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 identicalljacross the whole reporting period from the base year 1990 to 2015.

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 the bas@fy2@01, when
the use of soda started, to 2015.

For 2.A.4.d Other the time series consistency is ensured as the inventory approaches concerned are
employed identically across the whole reporting period for mineral wool production from 2000 to 2015
and fa flue-gas desulphurization from 1996 to 2015.

4.2.4.4 Source-specific QA/QC and verification

The calculations are based on data provided directly by the operators, who verify the data anfally.
input information and calculations are archived by the sectoxakeet and the coordinator of NIS.

Sectorspecific QA/QC plan is formulated, closely related to the QA/QC plan of the National Inventory
System.

4.2.4.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Subcategory 2.A.4.a Ceramics was recalculated due to double counting observed between this
subcategory and 2.A.4.d Other for the 2010 to 2(#etiod. Parts of the activity data from 2.A.4.a
Ceramics were incorrectly accounted for in 2.A.4.d Other.
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Fig.4-6 Recalculation in category 2.A.4.a Ceramics due to double counting

Subcategory 2.A.4.d Other was recalculated by using activity data on mineral wool production for 2000
2003 provided by CzSO. The vityi data for 2003 to 2006 are not available. Reported &@issions for
these years were interpolated. This subcategalgoincludes emissions from flugas desulphurisation.
These emissions were recalculated for the 2013 and 2fddbd due to double canting occurring
between this subcategory and 2.A.4.a Ceramics.
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Fig.4-7 Recalculation in category 2.A.4.d Other due to new activity data about mineral wool production and due to double
counting

4.2.4.6 Source-specific planned improvements, including tracking of those identified in the
review process

It is planned to verify emission estimates with data from the EU ETS system and other available sources.
Since planspecific data and simple stoichiometrgeaused for computation in this category there is no
significant improvement planned in this category.
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4.3 Chemical Industry (CRF 2.B)

From the categories of sources classified under the Chemical industry (2.B), categories Ammonia
Production (2.B.1), NitiAcid Production (2.B.2), Caprolactam (2.B.4.a), Titanium Dioxide Production
(2.B.6), Petrochemical and Carbon Black Production (2.B.8) are relevant for the Czech Republic, while
Adipic Acid Production (2.B.3), Glyoxal (2.B.4.b), Glyoxylic Acid (2. Ba¢lsile Production (2.B.5), Soda

Ash Production (2.B.7) and Fluorochemical Production (2.B.9) are not occurring. The subcategory 2.B.10
Other (please specify) includes two subcategories: Otherarmargy use in chemical industry and Non
selective catalyt reduction.

The major share 36.31% belongs
to 2.B.8 Petrochemical and
Carbon Black Production, 35.81%
belongs to 2.B.8 Ammonia
Production, 13.52% to 2.B.2

2500

= - Nitric Acid Production, 10.76% to

§ 8 1 2.B.10 Other and 3.60% belongs

38 | to 2.B.4.a Caprolactam
Production.

500

CQ and CH emissions in 2.B.8.f
are reported as C (confidential)
1990 1993 1996 1999 2002 2005 2008 2011 2014 since 2013, similar to CQ
0 281 B 2B2 B 2B4a @ 2B8b O 2B8c O 2B8f B 2B8g B 2B.10 emlSS|0r$ in ZBSQSIHCE 2011
The @nission trend for the
Fig. 4-8 Trend of emissions from 2.B Chemical Industry and share of sp. category 2.B Chemical Industry is
subcategories [kt C¢eq.] depictedin Fig. 48.

Tab. 4-8 lists the exact amount of G&q. emissions fronthe individual subcategories in 2.B Chemical
Industry for time period 199602015.

Tab. 4-8 @O, eq. emissions in individual subcategories in 2.B Chemical industry category inc229%

Category 2.B CQ eq. emissions [ki]

2B.1 2.B.2 2B.4.a 2.B.8 2.B.10
Ammonia Nitric Acid Caprolactam Petrochemical and Carbon Other
Production Production Production Black Production

1990 990.8 1050.29 74.5 828.63 IE
1991 933.44 673.06 74.5 628.41 IE
1992 989.89 853.9 74.5 706.5 IE
1993 933.98 644.93 74.5 724.17 IE
1994 1055.82 842.51 74.5 903.61 IE
1995 903.19 972.95 74.5 857.57 IE
1996 989.2 932.1 74.5 902.2 IE
1997 931.15 963.55 74.5 919.89 IE
1998 886.5 1036.69 74.5 1015.73 IE
1999 788.9 846.51 74.5 1056.47 IE
2000 936.02 967.79 74.5 958.76 IE
2001 761.75 956.3 74.5 1009.21 IE
2002 638.58 823.26 74.5 939.43 IE
2003 850.6 820.74 74.5 921.55 IE
2004 843.43 942.22 74.5 1149.93 IE
2005 721.7 886.89 74.5 1154.8 IE
2006 683.27 790.51 74.5 1072.27 IE
2007 617.11 646.36 74.5 965.93 IE
2008 700.21 603.31 74.5 1078.11 222.76

Part 1: Annual inventory submission 183



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902015

2.B.1 2.B.2 2.B.4.a 2.B.8 2.B.10
Ammonia Nitric Acid Caprolactam Petrochemical and Carbon Other
Production Production Production Black Production
2009 744.18 453.58 74.5 979.92 136.47
2010 705.45 326.16 74.5 1054.79 210.16
2011 628.05 369.46 74.5 963.41 220.22
2012 653.79 377.89 74.5 1026.28 224.54
2013 601.13 211.88 74.5 991.29 214.76
2014 689.05 255.62 74.5 1135.02 219.52
2015 741.66 280.12 74.5 751.97 222.81

Tab. 4-9 gives an overview of the emission factors used for computations of emissions in category 2.B
Chemical Indstry for year 2015.

Tab. 4-9 Emission factors used for computations of 2015 emissions in category 2.B

2.B.1 Ammonia Production 3.27 kt CQ/kt NH; CS Tier 1
2.B.2 Nitric Acid Production 1.67 kg NO/ t HNG; IEF Tier 1
2.B.4Caprolactam, Glyoxal and

Glyoxilic Acid Production Constant value of )0 emissions reported for each year

i.rlgaigfot'rqochemical and Carbon Blacl 1.90 t CQJt ethylene 238%‘;” (IPCC, Tier 1
3.00 kg CHt ethylene ;)gg)%l;lt (IPCC, Tierl
0.29 £ CQ/t VCM ggg)%‘;'t IPCC. fier1
0.02 t CH/t VCM Sgg%‘;'t UPCC Tier1
2.62 t CQJ/t carbon black gg(;%l;lt (IPcc, Tier 1
0.06 kg CH/t carbon black gg(];%l;lt (IPcc, Tier 1
C t CQJt styrene CS Tier 3
0.004 t CHyt styrene zDgg)%l)Jlt (Ipcc, 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 emission factor is given in the relevelmapters.

4.3.1 Ammonia Production (CRF 2.B.1)

The production of ammonia constitutes an important source of @@dived from norenergy use of fuels

in the chemical industry. G@missions from ammonia production in 2015 equalled to 741.66 kt ¢f CO
corresponding to approx. 0.58% of total greenhouse gas emissions without LULUCF. These emissions
decreased by 25.15% compared to 1990; however, emissions in period 20Q3 are almost constant,

with slight fluctuations. For years 2014 and 2015, slightease of emissions from ammonia production
compare to previous years was noticédcrease is mainly caused by the end of urea production, which

has not been produced since 20l mmonia production (C{&missions) was identified as a key category
inthA & &SI NDa adzoYAdaizyo

4.3.1.1 Source category description

Industrial ammonia production is based on the catalytic reaction between nitrogen and hydrogen:
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6 GO0 O

Nitrogen is obtained by cryogenic rectification of air and hydrogen is prepared using gtaréterials
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.

In the Czech Republic, hydrogen for ammonia production is derived from resididedm petroleum
refining, which undergoes partial oxidation in the presence of water vapour. In order to increase the
hydrogen production, the second step involves conversion of carbon monoxide, which is formed by
partial oxidation, in addition to cadn dioxide and hydrogen. The final products of thistep process

are hydrogen and carbon dioxide. The production technology has practically not changed since 1990

4.3.1.2 Methodological issues

Emissions are calculated from the corresponding amount of ammproduced, using the default
emission factor provided in IPCC 2006 Gl. 3.273 KkCRH;. This emission factor was obtained from
IPCC 2006 GI. Volume 3, Chapter 3 page 3.15 table 3.1, corresponding to the total fuel requirement,
which is 44.65 GJ (NCV)iiee NH. Total C@emissions from ammonia production where lowered by

CQ used in urea production, consequently / therefore the portion of,@issions to NHis not
constant as mentioned in the study (Bernauer and Markvart, 2016). The urea producticeasied to

1.1 kt for 2013. Since 2014, urkasnot beenproduced in the CzedRepublic.

A potential uncertainty in the emission factor for ammonia would not influence the total sum of CO
emissions, because a corresponding amount of oil is not considertéte energy sector. The relevant
activity data and corresponding emissions are givenah. 4-10. Related C@®emissions from ammonia
production ae reported in Tablel.A(d) under Other Qilich is the feedstock useds well(please see
chapter 3.2.3. for details)

Tab. 4-10 Activity data and C@emissions from ammonia production in 19902015

Residual fuel oil used for 14997 14534 14985 14012 15 644 13812 14865 13623 14044 11963

NH; product [TJ]

Ammonia produced 335.86 32551 33559 313.8 350.35 309.32 33291 3051 314.52 267.91
[kt]

CQfrom 2.B.1 990.80 933.44 989.89 933.98 1055.82 903.19 989.20 931.15 886.50 788.9

[kt]
CQ consumed in urea 108.48 131.94 108.48 93.09 90.89 109.22 100.42 67.44 14294 87.96
production [kt]

Residual fuel oil used for 13690 11522 10052 13084 12 987 11326 10802 10119 11453 11793

NH; product [TJ]
Ammonia produced, [kt] 306.59 258.04 225.12 293.03 290.84 253.65 24191 226.62 256.49 264.10
CQfrom 2.B.1 936.02 761.75 638.58 850.60 843.43 721.70 683.27 617.11 700.21 744.18

[kt]
CQ consumed in urea 67.44 82.83 98.22 108.48 108.48 108.48 108.48 124.61 139.27 120.21
production [kt]

Residual fuel oil used for 11484 10278 10659 8212 9 400 10 118

NH; product [TJ]

Ammonia produced [kt] 257.19 230.18 238.72 183.91 210.53 226.60
CQfrom 2.B.1 70545 628.05 653.79 601.13 689.05 741.66
[kt]

CQ consumed in urea 136.34 125.34 127.54 0381 NO NO

production [kt]

Part 1: Annual inventory submission 185



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902015

4.3.1.3 Uncertainties and time -series consistency

Uncertainty estimates of activity data and emission factors have been so far based mainly on expert
judgment.

In 2014, estimates of the uncertainty parameters were again verified in the study (Bernauer and
Markvat, 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 data remains unchanged at 5% and the
uncertainty in the emission factor (GBF) was also left at ale of 7%.

Time series consistency is ensured as the above mentioned methodology are employed identically across
the whole reporting period from the base year 1990 to 2015.

4.3.1.4 Source-specific QA/QC and verification

Attention was focused on identifying gapsttention was also focused on checking sources from inter
sector boundaries (Energy, Industry) that they are neither omitted nor counted twice. Therefgre CO
emissions from residual oil used for ammonia production are not taken into account in Energy secto
This part of QA/QC procedure is carried out in cooperation with KONEKO marketing, Ltd. (see Chapter
3.6).

According to the QA/QC plan, data and calculations are provided by the external consultants (M.
Markvart and B. Bernauer) are checked by ¢ixperts from CHMI and vice versa.

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, inc luding tracking of those identified in the
review process

No improvement is planned for the next submission.

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 2015 equalled to 0.9¥,&, corresponding to

approx. 0.22% of total greenhouse gas emissions without LULUCF. These emissions have decreased by
73.33% compared to 1990; the substantial decrease in recent yemsheen a consequence of the
gradual introduction of mitigation technology and improving its effectiveness. In 2015, the production of
nitric acid \,O emissions) was identified as a key category by trend assessineahis submissionghis

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 amoun
Nitric acid is produced using the classical method, -téghperature 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 unwashde product.
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The nitric acid is manufactured at three pressure levels (at atmospheric pressure, slightly elevated
pressure (approx. 0.4 MPa) and at elevated pressure-@.9 MPa). While production processes prior to
2003 mostly progressed at atmospie pressure and only 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 oxids, NQ, based on selective or neselective catalytic reduction. Neselective catalytic
reduction also makes a substantial contribution to removal g9 Nsince 2004, the technology to reduce

N,O emissions, based on catalytic decomposition of this oXide,been gradually introduced 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 gendedl as a byproduct 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: hijjher emission factor values are usually given for processes carried out at normal pressure,
while lower values are usually given for medipnessure processes. Two types of processes were
carried out in this country before 2004, at pressures of 0.1 MPaGahdMPa. The amount of 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 ircreases the amount ofR,O, and also to a certain degree N&elective Catalytic Reduction
(NSCR), which also remow® to a considerable degree.

Studies (Markvart and Bernauer, 2000, 2003) recommgred following emission factors for various
types of praluction technology and removal processes that are givehain. 4-11. 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. 4-11 Emission factors foN,O recommended by (Markvart and Baauer, 2000) for 19962003

Technology DENQO -- SCR NSCR -- SCR NSCR
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, becausef the present legislation, which
complicates the releasing of statistical data on manufactured products where the number of producers is
smaller than (or equal to) three. Therefore, it was necessary to obtain them by questioning/interviewing
all three pralucers 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. At the same time, some older uretsitmg 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 thesfor new technologies were obtained from a set of continuous
emission measurements lasting several months. Other values are based on several discrete
measurements. A table of these technolegpecific emission factors is given below.
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Tab. 4-12 Emission factors foN,O recommended by Markvart and Bernauer, for 2004 and thereafter

Technology DENQ SCR SCR NSCR SCR

Emission factord\,O [kg a)
N,Oft HNQ)J 9.05 4.9 1.09 7.8
VEF withoutN,O mitigation. Cases dfl,O mitigation in 20052008 are shown in Tab:-4lL

In the last quarter of 2005, a neiN,O mitigation unit based on catalytic decomposition JO was
experimentally installed for 0.7 MPa technology, and became the most important such unit in the Czech
Republic. As a consequence of this technology, the relevant EF decreased from 7.8 toN}&8 HYIO;
(100%). Therefore, the mean value in 2005tfar 0.7 MPa technology was equal to 7.02N¢@/t HNG;
(100%), (Markvart and Bernauer, 2006).

In 2006- 2015, the mitigation unit described above was utilized in a more effective way, see Markvart
and Bernauer, 2007 2016. The decrease in the emission factor for 0.7 MPa technology as a result of
installation of theN,O mitigation unit and graduaimprovement of the effectiveness is given Tab.

4-13.

Two high temperatureN,O decomposition catalytic systems were used in the abmantioned high
pressure nitricacid technology (0.7 MPa) in 2009; these systems were more efficient in comparison with
the catalytic systems used in previous yedrke first system consisting of Raschig rings provided by
Heraeus was used in the Janudne 2009 period and the measdr&FN,O was 3.10 kd\,O/ t HNG;
(100%); in the JulMovember 2009 period, BROwas 3.30 kdN,O/ t HNG; (100%).The second system
consisting ohigh temperatureN,O decomposition catalyst developed by YARA compdegreased EF
N,Oin the NovembeiDecember 2009 period to the value 0.95MKgY t HNG; (100%) in a higpressure
nitric plant. The catalytic activity othe high temperature decomposition system has decreased slightly
due to both increasing selectivity dhe PtRh ammora oxidation catalyst toward®,O and slow
deactivation ofthe N,O decomposition catalyst.Thus, the mean value of BO for this high pressure
nitric acid technology in 2009 was assessed at a value of 2 188kg HNG; (100%)Tab. 4-13).

The most efficient decomposition catalyst provided by YARA was used in this high pressure nitric acid
technology during whole year of 2010. It is expected that, if high temperatl@ decomposition
catalyst (i.e. YARA catalys)employed, the ER,Owould be approximately close to 1.3 kgO/ t HNG,

(100%).

lwlQa OlFGrteadz oKAOK ¢l a | faz dzaSR ®yonvwersionH > SE
and the catalyst efficiency was practically constant during the last three years in thgreigsure (0.7
MPa) nitric acid unit.

Tab. 4-13 Decrease in the emission factor for 0.7 MPa technology due to installation ofth® mitigation unit

EF, kd\,O/t HNO; (100%) 78 | 7.02 | 594 | 437 | 482 | 285 129 | 130 | 145 | 1.65 | 251 | 2.72
Effectiveness of
mitigation,%

Y EF withoutN,O mitigation.

- 10 | 239 | 439 | 382 | 634 | 834 | 83.3 | 814 | 78.8 | 67.8 | 65.19

The emission factors used in the Czech Republic are compared with the EFs presented in the IPCC
methodology (IPCC, 2006) in thab. 4-14.
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Tab. 4-14 Comparison of emission factors fod,0 from HNG production

Plants with NSCR (all processes) HOnnN 5 M (IPCC, 2006)
Plants with processed integrated or tailgagONiestruction H®pnn p MIJE?

Atmospheric presssure plants (low pressure) po®nn B M

Medium pressure combustion plants T®nn B HI

High pressure plants ddnn b Nn

Czech Republic (Markvart and
Atmospheric pressure plants 9.05 Bernauer, 2009,
Medium pressure plants witBCR 4.90 2010)
Medium pressure plants with NSCR 1.09

High pressure plants SCR (#® decomposition) 7.80

High pressure plants SCR (Wi$O decomposition) 4.82¢1.29

Tab. 4-15 gives theN,O emissions from production of nitric acid, including the production values.

Tab. 4-15 Emission trends for HNgproduction andN,O emissions in 1992015

1990 530.00 3.52 6.65
1991 349.56 2.26 6.46
1992 439.39 2.87 6.52
1993 335.95 2.16 6.44
1994 439.79 2.83 6.43
1995 505.32 3.26 6.55
1996 484.80 3.13 6.45
1997 483.10 3.23 6.69
1998 532.50 3.48 6.53
1999 455.00 2.84 6.24
2000 505.00 3.25 6.43
2001 505.08 3.21 6.35
2002 437.14 2.76 6.32
2003 500.58 2.75 5.50
2004 533.73 3.16 5.92
2005 532.21 2.98 5.59
2006 543.11 2.65 4.88
2007 554.22 2.17 3.91
2008 506.96 2.02 3.99
2009 505.17 1.52 3.01
2010 441.70 1.09 2.48
2011 561.82 1.24 221
2012 550.46 1.27 2.30
2013 514.94 0.71 1.38
2014 541.02 0.86 1.56
2015 562.77 0.94 1.67

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 given in-Thland

Tab. 412, since 2005 the reduction in IEF has heaused mainly by the gradual increase in the
effectiveness of the mitigation units employed for the dominant technology (see FaB) & 2010. A
further reduction in IEF in 2011 was then caused by an increasing contribution of this dominant
technology(0.7 MPa) to 56% of the annual production of HNO
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4.3.2.3 Uncertainties and time -series consistency

All uncertainty estimates for the activity data and emission factors have so far been based on expert
judgment. Their improvement is ongoing and some uncertaiatyes for HN@production have been
recently revised and used in the two last submissions: uncertainty in activity data was lowered from 10%
to 5% and uncertainty of the mea$O EF was lowered from 25% to 20%.

In 2014, the estimates of the uncertainty naaneters were again refined on the basisinfthe study
(Markvart and Bernauer, 2013), which takes into account the data in the 2006 Guidelines (IPCC, 2006).
The uncertainty in the activity data following adjustment equalled to 4% and the uncertaintyein t
average emission factaiN;O EF) was reduced to 15% in relation to the increasing number of direct
measurements.

Time series consistency is ensured as inventory approaches concerned are employed identically across
the whole reporting period from the base year of 1990 to 2015.

4.3.2.4 Source-specific QA/QC and verification

The sectoispecific QA/QC plan follows from the om#rplan described in Chapter According to the
QA/QC plan, data and calculations are provided by the external consultants (M. Markvart and B.
Bernauer) are checked by the experts from CHMI and vice versa.

Technologyspecific methods foN,O emission edtnates have been improved by incorporating direct

emission measurements, especially for new technology (0.7 MPa), which is now predominant in the
Czech Republic.

4.3.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emissions trend

During QC procedures, an error was identified in the activity data for the category 2.B.2 Nitric Acid
production, reported for year 1995. The error in activity data had no influence gne@ssions from

this category. For categpr2.B.2 activity data used for years 2014 and 2015 were obtained from CzSO.
Emission estimates are based on data from EU ETS.

4.3.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvement is planned fdhe next submission.

4.3.3 Adipic Acid Production (CRF 2.B.3)

Adipic Acid production is not occurring in the Czech Repubilic.

4.3.4 Caprolactam, Glyoxal and Glyoxylic Acid Production (CRF 2.B.4)

4.3.4.1 Source category description

There is only one facility for production of caprolactam in the Czech Republic. Glyoxal and Glyoxylic Acid
are not produced in the Czech Republic. Information provided in this chapter is related to caprolactam
production.
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Caprolactam is prepared by traiibal technology from cyclohexanone and hydroxylamine sulphate,
which is prepared byhe Rasching process. Cyclohexanone reacts with hydroxylamine sulgbhting
cyclohexanonoxime, from which caprolactaim producedby the Beckmann rearrangement. Then
caprolactam is isolated frorthe reaction mixture by neutralisation with ammamh hydroxide.

4.3.4.2 Methodological issues

As mentioned in the references (Markvart and Bernauer, 20@013) and (Bernauer and Markvart,
2014- 2016), there is only one caprolactamopuction plant in the Czech Republic; this is not a very
important source ofN,O emissions. CzSO does not monitor production data on the production of
caprolactam; however, the series of studies by Bernauer and Markvart (Bernauer and Markvart, 2014
2016), based on a study in the production factory, yield an approximate value of ON® kvhich is
reported as a constant value for each year.

4.3.4.3 Uncertainties and time -series consistency

In relation to the relatively insignificant greenhouse gas emissions from category 2.B.4, uncertainties
derived from the sources included in this categhawe 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 by an expert estimate.

4.3.4.4 Category-specific QA/QC and verification

In relation to the relatively unimportant greenhouse gas emissions from category 2.B.4, only QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

Data fromthe EU ETS forms cannot be used for emission estimates becaeskdtity reports all

sources of emissions togethandthusit is not possible to separate the data for caprolactardowever,

accordingthe EU ETS forms of this facility,can be statedthat the emissions from caprolactam
production are nogreaterthan the estimated amounbf 0.25 kt NO.

4.3.4.5 Category-specific recalculations, including changes made in response to the review
process and impact on emission trend

In this year, no recalculations were performed in this sector.

4.3.4.6 Category-specific planned improvem ents, including tracking of those identified in the
review process

No improvement is planned for the next submission. Emissions are estimated accarderges of
studies(Markvart and Bernauer, 20042013) and (Bernauer and Markvart, 2012016). Datdrom EU
ETS forms include onlne 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.
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4.3.6 Titanium Dioxide Production (CRF 2.B.6)

In the Czech Republtitanium dioxide is produced using sulphate route process and as it is stated in the
IPCC 2006 Guidelines that this process does not give rise to process greenhouse gas emissions that are of
significance.

4.3.7 Soda Ash Production (CRF 2.B.7)

Soda Ash is ngiroduced in the Czech Republic.

4.3.8 Petrochemical and Carbon Black Production (CRF 2.B.8)

Emissions from category 2.B.8 decreased &y 7 kt CQ eq compared to the previous yeal hissharp
decreasewas caused by an accident tine refinery plant with ethylene unit in August of 2015he
accident resulted in an unplanned shutdown of the petrochemical part of the produptant. Category
2.B.8 was identified as a key source.

4.3.8.1 Source category description

This category includes carbatioxide and methane emissions from the production of carbon black,
ethylene, ethylene dichloride and styrene. These are all less important sources (excluding emission of
CQ from ethylene production).

4.3.8.2 Methodological issues

Default emissions from the IPQQ06 Guidelines (IPCC, 2006) are employed to determine carbon dioxide
and methane emissions from the production of carbon black, ethylene, ethylene dichloride and styrene.
Related C®emissions from Petrochemical and Carbon Black Production are report@dhlel.A(d)
underNaphtha, which is the major feedstock usad,well(please see chapter 3.2.3. for details)

CQ and CH emissions from the production of ethylene

Ethylene in the Czech Republic is produced by pyrolysis of petroleum fractions, cornpaseery 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, amd very limited quantities of diesel fuel). Basically, a
thermal, noncatalytic fission in the presence of steam is performed and its major products are ethylene,
propylene, benzene and C4 fraction. Reliable data for the production of ethylene are avéitable
CzSO. The IPCC methodology provides a value of 1.73 tonpksn@® ethylene produced (with
correction factor 110% for countries of Eastern Europe) and 3 k@foGhrke ethylene produced as
default emission factors. In the period 19§®015, C@emissions varied between 545 to 959 kt £LO
and methane emissions varied between 0.9 and 1.5 kt Gé¢tailed values for each year are available in
Tab. 4-16.
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Tab. 4-16 Emission trends from C{and CH, emissions from production of ethylene in 1992015

Ethylene Production CQ Emissions CH,Emissions
(kt] [kt] [kt]
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 1.51
2005 503.86 958.85 1.51
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

CQ and CH emissions from the production of ethylene dichloride

1,2-dichloroethane known, also as ethylene dichloride, is produced in the Czech Republic at the same
integrated facility as vinyl chloride monomer (VCM), which is subsequently used for PVC production
(Bernauer and Markvart, 2016). The data on productioRE€ 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 provides a value of
emissions of adon dioxide 0.294 tonne Gonne VCM produced and for methane 0.0226 kg
CH/tonne VMC produced as default emission factors. Carbon dioxide emissions varied in the period
1990- 2015 between 16.7 kt G@nd 40.3 kt CO Due to the low emission factors' lue, the values of
methane emissions varied in the period 19902015 between 0.001 and 0.003 kt LHvhich is
considered as insignificant valde.2015, emissions of carbon dioxide equalled to 29.57 kt and methane
emissions equalled to 0.0023 kt £H

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 were taken from the study (Bernauer anchi¥jarkv
2016). Since 2013he activity data and CQemissionshave beenbased on data from EU ETS. In the
Czech Republic, only one facility is involved in carbon black produmtidthus the activity data and
emissions are reported as confidential C (MKhé 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 kg Ckttonne carbon black produced and 2.62 t @Qcarbon black produced. The higst value

of methane emissions over the past few years is practically insignificant (0.00153 kt).
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CQ and CH emissions from the production of styrene

Because of the growing consumption of polystyrene, the production of styrene has gradually increased
since 1990. CzSO also does not publish any information on the production of styrene. Thus, the
necessary activity data were estimated on the basis of production capacities:

1990- 1998 70 kt styrene p.a.

1999 80 kt styrene p.a.

2000- 2003 110 kt styrene @.

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 produced, mentioned in the study (Bernauer and Markvart,
2016), are based on the data given in the artiél®é @2 njt { YR b2@t 1{Z HAMAOL®D ¢F
from the IPCC methodology equals to 0.004 ki/Kitstyrene. The emission factor for g@missions is

0.27 kt CQ@kt styrene (Bernauer and Markvart, 2015). Since 2011, activity data ap@@iGsions 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 experts in calculation shegp®n a request.

In the period 1990 2015, methane emissions varied between 0.3 and 0.7 ktaDd carbon dioxide
emissions varied between 18.9 and 45.9 kt.CO

4.3.8.3 Uncertainties and time -series consistency

In relation to the relatively insignificant greenh@ugas emissions from category 2.B.8, uncertainties
derived from the sources included in this category have no great impact on the overall uncertainty in the
determination of GHG emissions in the Czech Republic. Thus, it does not matter greatly that the
uncertainty in emissions from these sources was determined by an expert estimate.

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 ard verification

In relation to the relatively unimportant greenhouse gas emissions from category 2.B.8, only QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

4.3.8.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Duringthe QC procedures, an error was identified in the activity data for subcategory 2.B.8.g Other,
reported for 2010.The error inthe activity data had no influence oreported CQ emissionsin this
category.

4.3.8.6 Souce-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned.

Part 1: Annual inventory submission 194



()
%ﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902015

4.3.9 Fluorochemical Production (2.B.9)

Fluorinates are not produced in the Czech Republic.

4.3.10 Other (2.B.10)

CQ emissions from category 2.B.10, which includes other-@ergy use in chemical industry and Ron
selective catalytic reduction equalled to 222.81 kt, @(2015.

4.3.10.1 Source category description

Subcategory 2.B.10 Other is divided into two subcategories. fifhe subcategory includes GO
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 industry (ectuding hydrogen used for Nigroduction, which is based on other feedstock than
NG, see section 4.3.1). Emissions from NSCR are not very significant (about 15 Jt dEr@i€sions

from steam reforming of NG are somewhat more significant (about 200 RQ)).

4.3.10.2 Methodological issues

Subcategory 2.B.10 Other includes ,Gfnissions from no®nergy use of natural gas (NG) in the
chemical industry since 2008, when CzSO began to report activity data for NG consumption in the
chemical industry for noenergy e separately from energy use. Only aggregated data forenengy

and energy use of NG are available for the 16207 period. Therefore all G@missions from NG in

the chemical industry for the 199€) 2007 period are reported under 1.A.2.c (combustio chemical
industry). Owing to the lack of reliable information concerning processes aénergy use of NG in the
chemical industry, this way of reporting emissions under 1.A.2.c continued until the 2014 submission.

Thanks to intensive consultationitlv experts from CzSO and the Institute of Chemical Technology in
Prague (VSCHT), it is now possible to reliably specify emissions freemeimy use and thus reallocate
activity data, which were reported under 1.A.2.c in previous submissions, in accerdattn IPCC 2006
Gl.

Tab. 4-17 gives an overview of th€Q emissions from category 2.B.10 Oth&elated C®emissions
from 2.B.10are reported in Tablel.A(d) undBiatural Gass well(please see chapter 3.2.3. for details)

Tab. 4-17 Emission trends for category 2.B.10 Other in 268815

Other nonenergy usein | CQeMISSIONs | ;g 5, | 153 08| 19574 | 206.72| 210.01 | 201.27 | 204.75 | 206.97
chemical industry [kt]
Non selective catalytic CQemissions | ) 5 | 1339 | 14.42 | 13.49 | 1452 | 1349 1477 | 15.83
reduction [kt]

4.3.10.3 Uncertainties and time -series consistency

The wcertainty ofthe activity data and emission factors used for computations of emissions from
category 2.B. 10 correspond tilve uncertainty estimates fromthe Energysector, category 1.A.2
Manufacturing industries and construction. Thecartainties are for this category are in line with IPCC
2006 Guidelines (IPCC,2006), i.e. at the level of 3% for the activity data and 2tb&efoission factor.

Time series consistency is ensured as the inventory approaches concerned are employesligent
across the whole reporting period from 2008 to 2015.
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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.

Data and calculations are provided by the exterr@bsultants, calculations are checked by the experts
from CHMI and vice versa.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.3.10.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

In this year, no recalculations were performed in this sector.

4.3.10.6 Source-specific planned improvements, including tracking of those identified in the
review process

In further submissions it is planned to investig#te possibilityof disaggregdhg data for nonenergy
and energy use of NG ftlhe 19902007 period. CQ emissions from NG in the chemical industry were
reportedfor this periodunder 1.A.2.c.

4.4 Metal Industry (CRF 2.C)

This category includes mainly £@missions from 2.Clton and Steel Production99.8% of CO
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 amount of i€HIso emitted. Ferralloys were mauafactured in
limited amounts in a small production unit in the Czech Republic; this process could constitute an
unsubstantial source of G@missions. This year specific data were obtaisiedight from the operator,

there is only one producer of ferrovadium. For the production of Lead and Zinc data are also obtained
straight from the operators, however there is only one producer of secondary lead and one producer of
zinc.

Investigation revealed one smaller production plant, which reported that alumminivas used as a
reducing agent; this did not lead to €€nissions. In 2009 this production was stopped.

4.4.1 Iron and Steel Production (CRF 2.C.1)

4.4.1.1 Category description

Iron is produced in the Czech Republic in two large metallurgical facilities located in the cities of Ostrava
YR ¢nAySO ASifesiah R&iom id thé dridstgrn part of the Czech Republic. Both these
metallurgical works employ blast furnacasd also lines for the production of steel, coking furnaces and
other supplementary technical units. Another large steel plant is located immediately next to the
metallurgical works in Ostrava, taking raw iron (in the liquid state) from the nearby blasicks
(located in the area of the Ostrava metallurgical works).

2.C.1. was identified as key category in this submission.
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Fig.4-9 Trend of C@Qemissions in 2.C.1, 19302015 [kt CQ|

4.4.1.2 Methodological issues

The C@emissions from iron and steel production were calculated using the national approach which can

be considered as Tier 2. However, Tier 2 emission estimations based in IPCC 2006 Guidelines (IPCC, 2006)
include recommendations to also include emissions ragidirom 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 combted 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 thmant of carbon in the reducing agent

(i.e. in metallurgical coke) and thus also the amount of carbon in scrap and in Rigéker, small

amount of Bituminous Coal in 2014 and 2015 was also used as reducing agent in the blast furnace, as
well as Coal Tan years 2007 till 2013Thus, the approach used is considered to be as close to Tier 2
based on IPCC 2006 GlI. (IPCC, 2006) as possible.

The calculation in IPCC 2006 GI. (IPCC, 2006) also include®i€sions from limestone and dolomite
used in iron ad steel metallurgy. Since the 20%6bmission, 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 parameters used were consulted in generah with
representative ofThe Steel Federation, InRelated C@emissions fron2.C.lare reported in Tablel.A(d)
under Coke Oven Coke (192015), Other bituminous coal (2002015) and Coal Tas well(2007#2013)

as well(please see chapter 3.2.3. for details

Tab. 4-18 The amounts of metallurgical coke consumed and @issions in 199@ 2015

1990 3211 NO NO 891.04 9180.08
1991 2559 NO NO 891.03 7288.52
1992 2624 NO NO 891.03 7586.98
1993 2426 NO NO 891.04 7017.23
1994 2663 NO NO 891.03 7681.43
1995 2587 NO NO 891.04 7468.43
1996 2701 NO NO 891.05 7794.96
1997 2846 NO NO 891.01 8445.47
1998 2750 NO NO 891.05 8163.11
1999 1941 NO NO 891.08 5884.38
2000 2327 NO NO 890.88 6955.91
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2001 2175 NO NO 891.20 6554.08
2002 2252 NO NO 891.16 6788.61
2003 2459 NO NO 890.29 7385.89
2004 2628 NO NO 892.15 7710.92
2005 2260 NO NO 891.06 6622.17
2006 2480 NO NO 887.65 7497.33
2007 2570 NO 35 897.73 7780.79
2008 2366 NO 59 887.78 7262.12
2009 1801 NO 56 877.45 5588.83
2010 2082 NO 33 927.97 6187.50
2011 2086 NO 26 857.92 6156.34
2012 2007 NO 23 846.47 5992.92
2013 2057 NO 7 1079.53 6159.04
2014 1886 276 NO 1051.93 6298.91
2015 1780 300 NO 947.59 607142

The amounts of blast furnace coke consumed and corresponding emissions are given #8lab. 4

Estimation of CHfrom metal production is based on the IPCC 2006 Guidelines Tier 1 methodology.
Default emission factors 0.1 g £pkr tonne of coke produced and 0.07 kg,Qidr tonne of sinter
produced were used. In this case, the relevant activity data correspond tarttoeint of coke produced
from the Energy Balances of the CR are given in CRF Tables and official statics data of sinter produced.

Emission estimates of precursors for the relevant subcategories have been transferred from NFR to CRF,
as described in previs chapters and in Chapter 9.

4.4.1.3 Uncertainties and time -series consistency

The uncertainty estimates have so far been based on expert judgment. Their improvement is ongoing
and some uncertainty estimates for Iron and steel production have been revised inyseubmissions
(CHMI, 2012b). The new estimate of EF,Jd® now 10%, which is in accordance with the 2006
Guidelines (IPCC, 2006) and is slightly higher than the former value (5%). The estimate for AD (7%)
remained unchanged, because this value is dqodyagreement with the recommendation in the
Regulation of Commission (EU) No. 601/2012 (EU, 2012). Further improvement of uncertainty estimates
is planned for the next submission.

Consistency of the time series is ensured as the inventory approache®rnedcare employed
identically across the whole reporting period from the base year of 192016.

4.4.1.4 Source-specific QA/QC and verification

The sectoispecific QA/QC plan follows from the overall plan described in Chapter 1. The greatest
attention wasfocused on identifying gaps and imperfections using the new reporting software (CRF
Reporter), specifically by observing trends in figures and by checking IEFs. Attention was also focused on
checking sources from intexector boundaries (Energy, Industryjat they are neither omitted nor
counted twice. C@emissions from coke used in blast furnaces are not considered in Energy sector (see
Chapter 3.2).

Activity data available in the official CzSO materials in relation to QA/QC were independently determined
by experts from CHMI and KONEKO and were mutually compared. Experts at CHMI additionally checked
most of the calculations carried out by experts at KONEKO and vice versa. For another QA, especially QA
of computational approach, is also used former cocatlim of National Inventory System.
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The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.4.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

The CzSO provided quite extensive updat
in the activity data, which yield to the
recalculation of this categoryThere are
updaed data of coke used in blast furnace
in 2009 till 2014, as well as newly include
data for bituminous coal and coal tar use
as reducing agent. The amount of coal t:
and bituminous coal used in blast furnace
used as reducing agent is in comparison
the amount of coke negligible. Fig-10
represents change of data after the R e e et L
recalculation. Affected years are 2007%

2014. 190 1993D1%%%mi;ggg 2021%02I ?3%%5:1155223201270” 2o
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The data of Limestone and Dolomite USe Fig. 4-10 Recalculation in 2.C.1 after the change of activity data
2.C.1 remains unchanged. reducing agents

4.4.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

In future submissions is planned to investigate data relevant for potential implementation of Tier 3
methodology in this categonBpecific steps were already taken in 2016, however the issue need further
detailed activitydata, which will be discussed with relevant representatives.

4.4.2 Ferroalloys Production (CRF 2.C.2)

4.4.2.1 Source category description

Ferroalloys Production is production of concentrated alloys of iron and or more metals such as silicon,
manganese, chromium, molybdum, vanadium and tungsterin the Czech Republic is only one
producer of ferrovanadium. Therefore, activity data are reported as confidential.

4.4.2.2 Methodological issues

The activity data were obtainestraight from the operator, where ferrovanadiumpsoduced. IPCC 2006
Guidelines (IPCC, 2006) does 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 prduced in the Czech republic is known. Using the simple proportion rule,
emission factors were calculated for C@s well as for CHThis can be considered as conservative
approach
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Tab. 4-19 Evaluation ¢ 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 -series 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 Guidelines (IPCC, 2006) as 25%. The
uncertainty of activity data is estimated on thevé of 5%.

4.4.2.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan described in Chapter 1. General QC
procedures were applied in this sector. The activity data and composition of ferroalloys were discussed
with representative of 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

Update activity data were obtained straight from the operator. Further, emission factors wetated
since the type of ferroalloy is known since this submission. This affects whole time series emission
estimates. Figd-11 represents data before and after the recalculation.
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Fig.4-11 Recalculation in 2.C.2
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4.4.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

Further investigation of activity data is planned for the future submissions.

4.4.3 Lead Production (2.C.5)

4.4.3.1 Source category description

In the Czech Republic there is no primary production of lead, however secondary production and
recycling is happening. There is one installation specialised for this production.

4.4.3.2 Methodological issues

Research was performed on potential Lead producers enG@aech Republic. The data were obtained
straight from the operator;the data has to be displayed as confidential. The, E@issions were
estimated at the level of Tier 1 methodology based on the IPCC 2006 Guidelines (IPCC, 2006) using the
default CQemission factor 02 t CQ/t of lead. CQemissions in 208 equalled8.8 kt.

4.4.3.3 Uncertainties and time -series consistency

Since default emission factors were used for emission computations, the uncertainties were based in
IPCC 2006 GI. recommendation, i.e. 10p@abdivity data and 50% for emission factor.

4.4.3.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan described in Chapter 1. General QC
procedures were applied in this sector. The activity data and composititerrofalloys were discussed
with representative of The Steel Federation, Inc.

4.4.3.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Update activity data were obtained straight from the openmatnd the category were consequently
recalculated. Also following the potential problem after UNFCCC review in 2016 the emission factor was
updated to the default emission factor for secondary lead production. FI@. vepresents the impact of

the recalcuations.
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Fig.4-12 Recalculation in 2.C.5

4.4.3.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvement are planned in the moment for this category

4.4.4 Zinc Production (2.C.6)

4.4.4.1 Source category description

There is no primary production of Zinc in the Czech Republic, however secondary production is occurring.
The reported emission arall from secondary production, there is one producer of zinc, which is
operating since 1998.

4.4.4.2 Methodological issues

The research of potential Zinc producers in the Czech Republic were performed. Detailed data were
obtained straight from the operatorthe data has to be displayed as confidential. The &@issions

were estimated on tie level Tier 1 methodology based on IPCC 2006 Guidelines (IPCC, 2006) using
default CQ emission factor 1.72 t G of zinc. C@emissions in 2@ equalled 041 kt, which presents
negligible share in the whole inventory.

4.4.4.3 Uncertainties and time -series consistency

Since default emission factors were used for emission computations, the uncertainties were based in
IPCC 2006 GI. recommendation, i.e. 10% for activity data and 50% for emission factor.

4.4.4.4 Source-specific QA/QC and verification

The sectosspecifc QA/QC plan follows from the overall plan described in Chapter 1. General QC
procedures were applied in this sector.
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4.4.4.5 Source-specific recalculations, including changes made in response to the review

process and impact on emission trend

Recalculation due tmew obtained activity data was performed @998 - 2014. The transparency of

reporting was increased due to this recalculation.
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Fig.4-13 Recalculation in 2.C.6

4.4.4.6 Source-specific planned improvements, including tracking of those identified in the

review process

In future submissions is planned further investigation of activity data.

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

83% o

4%

O 2.D.1 Lubricant use
B 2.D2 Paraffin wax use Production
B 2D.3 Other

Fig. 4-14 The #$are of individual subcategories for G
emissions in 2.D in 201kt CQ]

use is other than combustion for energy
production or use as a reducing agent in
industrial processes.

Products reported in this subcategory inctud
Lubricants, Paraffins, Asphalts and Solvents.
Emissions from other (secondary) use or disposal
of these products are included in the relevant
sectors (e.g. Energy, Waste).

Fig. 414 shows the share of dividual
subcategories in 2.D. 88 of 2.D COemissons
are produced from Lubricant Use, followed by
Urea used as catalysts 3%) and the use of
Paraffin Wax4%).
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45.1 Lubricant Use (2.D.1)

4.5.1.1 Source category description

Lubricants are produced from refining of crude oil in petrochemical installations. Therebean
distinguished between engine oils and industrial oil or grease.

4.5.1.2 Methodological issues

The activity data are provided by CzSO in the official Energy balance of the Czech Republic- The non
energy use of fuels is also included. The amount of lubricargd fs other than energy production is
included in this category as activity data.

Tier 1 methodology from the IPCC 2006 Guidelines was used faemi€sion estimations. The default
emission factor 20 kg C/GJ was used; the Oxidised During Use (ODUWatosed as a default value
equal to 0.2. Ceemissions from this category in ZBivere equal tol15.5kt CQ. Related C@emissions
from 2.D.1are reported in Table1l.A(d) undeubricantsas well(please see chapter 3.2.3. for details)

4.5.1.3 Uncertainties an d time-series consistency

Since the activity data used are from official statics, the suggested 5% uncertainty (IPCC, 2006) was
applied for this category. Since default ODU factor was used, suggested 50% uncertainty from IPCC 2006
Gl. was applied for emission factor uncertainty.

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, includi ng changes made in response to the review
process and impact on emission trend

No recalculation performed in this submission.

4.5.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are planned in this subcategory.

45.2 Paraffin Wax Use (2.D.2)

45.2.1 Source category description

This category includes use of products separated from fossil fuels called paraffins, waxes or vaseline.
From chemical point of view they are mixturessofid paraffinated hydrocarbons obtained from crude
oils. Different types are characterised by point of solidification and amount of oil contained.
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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 Guidelines was used &mni€Xibn
estimation. Default emission factor 20 kg C/GJ was used, Oxidised During Use (ODU) factor was used
default equal to 0.2. C{missions in 2@ from this category were equal .9kt CQ.

4.5.2.3 Uncertainties and time -series consistency

Since the activity data used are from official statics, the suggested 5% uncertainty (IPCC, 2006) was
applied for this category. Since default ODU factor was used, staghB0% uncertainty from IPCC 2006
Gl. was applied for emission factor uncertainty.

4.5.2.4 Source-specific QA/QC and verification

Standard QA/QC procedures were applied for this subcategory. Special attention was paid {0 cross
sectoral issues (Energy x IPPO)ns 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, incl uding tracking of those identified in the
review process

No improvements are planned in this subcategory.

4.5.3 Other (2.D.3)

4.5.3.1 Source category description

Solvent Use

This category includes particularly emissions of NMVOC (ozone precursor) from the use dksolven
which based in IPCC 2006 Guidelines (IPCC, 2006) are not considered to be a source of .direct CO
emissions.

Road Paving With Asphalt

This category includes particularly emissions of ozone precursors in¢13¥Ib time- series. Based on

the IPCC 2@ Gl. (IPCC, 2006) only NMVOC emission should be reported. Data in reporting for the
UNECE/CLRTAP inventory in NFR are used. Emissions from Road Paving with Asphalt are not considered
to be a source of G@missions (IPCC, 2006).

Urea used as catalyst

IPCC 2006 Gl. incorporate this category as source of1@i9sions. However, based on methodology
temissions from this process should be included in Energy sector, 1.A.3. Since the emissions does not
arise from fuel combustion, the emissions are coveredasiPPU sector.
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4.5.3.2 Methodological issues
Solvent Use

The IPCC methodology (IPCC, 2006) uses the CORINAIR methodology (EMEP/CORINAIR Guidelines, 1999
for processing NMVOC emissions in this category. This manual also gives the following conversions for
the relevant activities, which can be used in conversion of data from the CORINAIR (i.e. SNAP) structure

to the IPCC classification.

Inventory of NMVOC emissions for 0¥ 2 NJ G KA A4 &ASOG2NJ A& olFasSR 2y |
t NI 3dzS 6 D S5). Yhigtr@is$ elaboratedsannually for the UNECE/CLRTAP inventory in NFR and
is also adopted for the National GHG inventory.

Solvent Use activity data are based on the following sources of information:

9 statistical information on producers and imports from thee€lz Statistical Office,

1 REZZO data,

1 annual reports of the Association of Coatings Produ¢&¥NH and Association of Industrial
Distilleries(APL)

information from the Customs Administration,

regular monitoring of economic activities and economéyelopments in the CR, knowledge
and monitoring of important operations in the sphere of surface treatments, especially in the
area of application of coatings, degreasing and cleaning,

9 regular monitoring of investment activities is performed in the CRtéechnical branches
affecting the consumption of solvents and for overall developmental technical trends of all
branches of industry,

monitoring of implementation of BAT in the individual technical branches,

technical analysis of consumption of solvents households; NMVOC emissions from
households are entirely fugitive and, according to qualified estimates, contribute
approximately 16.5% to total NMVOC emissions.

=a =

=a =

The activity data for Solvent Use were extracted from the official Energy balance. Formhtie w
amount of norenergy use of Other oil products were extracted the Oil needed fargbtiuction. 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 vatbvant experts from CzSO.

Road Paving With Asphalt
The activity data from last submission were used. Emissions are usetUM&GE/CLRTAP inventaries
Urea used as catalyst

Since no detailed data about urea used as catalyst is available, the dgfpuliagh was used, i.e. the
activity level is 1% to 3% of diesel consumption by the vehicle. For the Czech Republic conservative
estimate of 2% was used. 2% of the amount of diesel used in road transport was used as activity data.
This approach was used fihre emission estimates for 19982015 time series, which was consulted as
appropriate time series, when this process can occur. The computational approach presented in Eq. 3.2.2
in IPCC 2006 Gl. was applied to estimatg €@flssions. COemissions irR015 from this category were

equal to B.11kt CQ.
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4.5.3.3 Uncertainties and time -series consistency
Solvent Use

Uncertainty of NMVVOC emissions is considered to be quite large, based on IPCC 2006 Gl. (IPCC, 2006) it is
considered as 50%. The uncertainty of actidéya is considered based on expert judgement as 25%.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 19920b.

Road Paving With Asphalt

Since no CQCH or N,O emission were estimated in this category, no uncertainties were considered in
this category.

Urea used as catalyst

Suggested default range for uncertainty was applied for 2.D.3 category, i.e. 5% for activity data and 5%
for emission factor ucertainty. However even though the emission are reported under 2.D.3, the range
was applied based on IPCC 2006 GlI. Vol. 2 Energy, where methodology for emission estimation from urea
used as catalyst is provided.

4.5.3.4 Source-specific QA/QC and verification
Sohent Use

The emission data in this section were taken from the UNECE/CLRTAP inventories in NFR. Annual reports
are available on the method of calculation for the individual years since 1998. Following transfer of the
emission data to the new CRF Reportewas apparent that trends in the emissions did not exhibit any
significant deviations.

7 A

I O2yGUNREf ¢4l a LISNF2N¥SR 2F (K O2YLI ye& LINROSaaAy
of processing of UNECE/CLRTAP inventories in NFR.

Road Paving With gphalt
No specific QA/QC or verification procedures is applied.
Urea used as catalyst

Standard QA/QC procedures were applied for this subcategory. Activity data estimate was discussed with
the expert for transport.

4.5.3.5 Source-specific recalculations, includi hg changes made in response to the review
process and impact on emission trend

Solvent Use
No recalculations performed in this submission.
Road Paving With Asphalt

No recalculations performed in this submission.
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Urea used as catalyst

This category is ndwincorporated in the reporting since 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 this category.
Road Paving With Asphalt

No improvementsare 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 thecategories of sources classified undee Electronics Industry (2.Epnly the Integrated Circuit or
Semiconductor (2.E.Xategory igelevant forthe Czech Republid@his category includebe gases HFC
23, Cl, GR;, Skand NE.

The emission trend for the category
2.E Electronics Industry, whiaiso
represent the emission trend of
subcategory 2.E.1 is depictauFig.
4-15 from year 1997, when the use
of C beganto 2015.Emissionsof &
gasesqualedto 18.97 kt C@eq. in
2015. Total emissions of -fases
from 2.E were lower in 2015 k.03
c JommipunpiEETENNENNENS kt CQ eq. compared to previous
year

20 30 40

Actual emissions [ki CO, eq.]
10

1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

Fig.4-15Trend of emissions from 2.E Electronics Uistry [kt CQeq.]

Tab. 4-20lists the exact amount of C@eq. emissions from category 2.E.

Tab. 4-20 Emissions from category 2.E. Electronics Industryime period 19972015

Emissions [kt C&eq.] 1.14 1.14 8.51 11.17 21.03 20.30 4.87 4.36 6.64 29.97

Emissions [kt C&eq.] 20.10 34.41 43.45 40.20 3.74 3.40 17.13 20.01 18.97

Tab. 4-21 gives an overview of the emission factors and methodology used for computations
emissions in category 2.E. Electronics Industry in 2015.
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Tab. 4-21 Type of C@emissions factors used for computations of 2015 emissions in category 2.E Electronics Industry

2.E.1 Integrated Circuit or Semiconductor HFG23, Ck, G, Sk, NR Default (IPCC, 20D6 Tier 2a

4.6.1 Integrated Circuit or Semiconductor (CRF 2.E.1)

4.6.1.1 Source category description

In this category are included gases«-Ck, Sk, CHE(HFG23) and NE All of these gases are used for
manufacturing of semiconductors. As the GWPs of these gadaste, they are persistent pollutants
with the time of presence in the atmosphere reaching up to thousands of years.

Gases Sfand NEkare significant for semiconductor manufacturinge BRused in semiconductor industry
for etching and melting Mg andl. Huge energy companies are the main contributors to thg SF
emissions. SFconsumption can be considered as stagnant in the last years. iSNRised for
semiconductor manufacturing since year 2012. The consumption fddEhed a maximum value in
year 213 and after that is the consumption stagnafhe major share (85.61%) on total emissions from
2.E.1 has gas &F

4.6.2 Methodological issues

Because of the lack of detailed information, the data about gasks Ck, Sk, CHE(HFG23) and NF
are reported br category 2.E.1 Integrated Circuit or Semiconductor. Activity data about consumption of
Fgases are available since 1997.

.FaA0 RFGF 1Fo2dzi yS¢é SIldZALIYSYd YR aSNBAOSa 4 a
2016. This equipment is produteoy only one company and is serviced by several other companies.
Activity data about consumption are confidential, thus they are reported as C(NK).

Emissions from this category are calculated using Tier 2a methodology described in IPCC 2006 Gl.,
equation6.2 without using fractions;and d, which are considered by expert judgement to be negligible

and further using equation 6.3 for estimation of-pgoduct emissions of Gy product emissions of GF

are reported together with regular GEmissions.

The manufacturers of electrical equipment maintain very -&@ndly policies ifivolving treatment,

training of staff, certificate etc.)Operational leakages are not measured (legislation does not force
operators to do so) but can be estimated based oocktchange. After a consultation with the main

operator in the country the leakages are virtually rexistent and depend solely on accidents. Leakages
represent less than 100 kg/yr in total. Such a low amount gfsSfot required to be reported from the

operator into national database "Integrated system of reporting obligationsy i SINR @I yé& aeai
2Kt O2 @1 ONQIPOR)IZ GAYy Yy 2aidN

The emission factors employed are summarizedan 422. The default emission factors ftie gases
HFC23, Ck GF;, Sk and NE were chosen from IPCC, 200&lume 3, part 2 Electronic Industry
emissions,Table 6.3.The fraction of gas remaining in shipping container after use is for emission
estimates based on our sectoral expert judgement. The fraction of gasmamgan shipping container

(h) is 0.05%.
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Tab. 4-22 Emissions factors used for computations of 2015 emissions from 2rEehrated Circuit or Semiconductor

(2-Ui) Bera Beors Bears
HFG23 (CHB 0.4 0.07 NA NA
Ch 0.9 NA NA NA
GFs 0.6 0.2 NA NA
Sk 0.2 NA NA NA
NR 0.2 0.09 NA NA

4.6.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see 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 reporting period from the base year 1997 to 2015.
4.6.4 Source -specific QA/ QC and verification
Validation was performed by comparing the data obtained from the customs authorities, questionnaires
and reports from Ministry of the Environment. This comparison revealed a number of errors that were
subsequently corrected.
Thequality control was held by fulfilling the QA/QC form presented in Annex 5.
4.6.5 Source -specific recalculations, including changes made in response to the review

process and impact on emission trend
In this year, no recalculations were performed in this sector
4.6.6 Source -specific planned improvements, including tracking of those identified in the

review process
Although the current survey considered factorsaad d in Tier 2a methodology as negligible, it is
planned to explore this technology further in moretdils in future submissions, no later than the

introduction of Fgases in the EU ETS trading.

Furthermore, planned improvement for this category is to contact industry facilities which iee I
for detailed information about stocks and emissions.

Improvement of uncertainty estimation is in progress
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4.7 Product Uses as Substitutes for Ozone Depleting Substances (ODS) (CRF
2.F)

This category describes emissions afaSes from the following categories: 2.F.1 Refrigeration and Air
Conditioning, 2.F.2 Foam Blowing Agents, 2.F.3 Fire Protection, 2.F.4 Aerosols and 2.F.5 Solvents.

The emission trend for

category 2.F is depicteph
— Fig. 416. The major share

1 | of 99.0%% in the rangeof
: ] actual emissions for year

2015 corresponds to
[ | category 2.F.1. Actual
emissions  from  other
| i categories under 2.F are
=il insignificant compared to
W category 2.F.1. Actual
e T S e e e o emissions of  Igases
1995 1998 2001 2004 2007 2010 2013 increased from 0.33 kt GO

O 2F1 @ 2F2 @ 2F3 @ 2F4 O 2F5 eq' in 1995 103456.60 kt

CQ eg. in 2015 This
Fig. 4-16 Trend of emissions from 2.F Product Uses as Substitutes for Oz significant leap forward by
Depleting Substances and share of specific subcategories [kieQQ orders of magnitude has

been driven mainly by substantial increase in the use of HFCs in refrigeration and much less by the
already in 2010 peaked use of PFCs.

2500

Actual emissions [kt CO; eq.]
1500

0 500
|

Detailed information about actual emissions is giveiiat. 4-23 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 manufaturing of stationary abconditioning. The vast majority of-dgases remain from
production of refrigerators and air conditioners.

Tab. 4-23 Actual emissions of HFCs and PFCs in 22985 [kt CQeq.]

Emissions of PFCs and Emissions of PFCs Emissions oHFCs
HFCs
1995 0.33 0.01 0.32
1996 38.70 0.68 38.02
1997 121.69 1.73 119.96
1998 175.20 1.66 173.54
1999 197.87 1.10 196.78
2000 277.61 4.69 272.92
2001 420.75 9.75 411.01
2002 550.66 16.39 534.27
2003 680.36 8.55 671.81
2004 783.84 12.81 771.03
2005 882.63 14.89 867.74
2006 1197.57 31.09 1166.49
2007 1653.43 29.00 1624.43
2008 1941.90 39.76 1902.14
2009 2056.25 45.44 2010.82
2010 2396.99 48.01 2348.97
2011 2628.30 8.13 2620.17
2012 2772.36 6.36 2765.99
2013 2993.56 4.55 2989.02
2014 3232.55 3.02 3229.53
2015 3457.04 1.96 3455.08
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Emissions of-fases (HFCs, PFCg) BRthe Czech Republic are at relatively low level due to the absence
of large industrial sources. Furthermore all of thgdses in the Czech Republic are imported; therefore
there are no fugitive emissions from manufacturing. Additionally, there is malyztion of other
fluorinated gases (CFCs, HCFCs, etc.) that could leadpmdiyct Fgases emissions and there is no
primary aluminium and magnesium industry in the Czech Republic.

Tab. 4-24 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 Substances in 2015.

Tab. 4-24 Type of emissions factors used for computations of 2015 emissions in categyéry

2.F.1 Refrigeration and Air Conditioning HFCs, PFCs CS and Default (IPCC, 200¢ Tier 2a
2.F.2 Foam Blowing Agents HFCs Default (IPCC, 2006) Tier 1la
2.F.3 Fire protection HFCs, PFCs Default (IPCC, 2006) Tier la
2.F.4 Aerosols HFCs Default (IPCC, 2006) Tier 1la
2.F.5 Solvents HFCs Default (IPCC, 2006) Tier 1a

Currently, the national¥§asinventory is based on the method of actual emissions, according to the IPCC
2006 Guidelines (IPCC, 2006). Due to the relatively short time of usgaseE, the disposed amount is
rather small and considered negligible for the inventory process. In 208%all amount of destroyed F
gases was reported. They were usually mixtures of old12F&hd HCFE2. Five companies in the
country are reported to provide disposal services for usegases. One of these is reported to
experiment with regeneration usinthe distilling process but is still not officially operating on the
market. The main part of-§ases was imported to CR for destruction and did not come from equipment
operating in CR. The actual emissions methodology is specified for each category.

As these substances are not produced nationally, import and export information coming from official
customs authorities is of key importance. Individuagjases did not have separate custom codes in the
customs tariff list as individual chemical substancesl| yetar 2014. HFCs and PFCs were listed as totals
in the cluster of halogen derivatives of acyclic hydrocarbons. In order to determine the exact amounts of
these substances, it is essential to obtain information from the customs statistics and from iadividu
importers and exporters, about (a) the imported and exported amounts and (b) types of substances (or
their mixtures), (c) the amounts and types of disposeghbes and also (d) the areas of usage. Data
about direct import/export, use and destruction weerobtained from ISPOPIiftegrated system of
reporting obligations) and Fgas register (Questionnaire on production, import, export, feedstock use
and destruction of the substances listed in Annexes | or Il of #Bad-regulation)ISPOP is the national
system of environmental reporting; all importers, exporters and users of more than a threshold amount
of 100kg are obliged to report information about the type and amount @jas usedThe threshold for
submitting imported Fgases to the fgas registers more than one metric tonne ofdgases imported into

the EU. The threshold refers the sum of Fgases, not each imported gas separately. This allows us to
include data about gasesiported into the Czech Republic with smaller charge (<3kljxhe impaters,
exporters and users were requested to complete a specific questionnaire on export and import of
Fgases and to support the questionnaire by additional information on the quantity, composition and
use. More detailed description of the methodologytigdl A f  6f S dzy RSNJ aSLJ NI &S R
aA OKt f St & studynwhiphbalso contains all the relevant information on calculations of actual
emissions.
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4.7.1 Refrigeration and Air Conditioning (CRF 2.F.1)

4.7.1.1 Source category description

This category descds emissions of -ases from the following subcategories: 2.F.1.a Commercial
Refrigeration, 2.F.1.b Domestic Refrigeration, 2.F.1.c Industrial Refrigeration, 2.F.1.d Transport
Refrigeration, 2.F.1.e Mobile Air Conditioning, 2.F.1.f Stationary Air Coridgion

The major share34.98% in
the range of actual emissions
for year 2015 belongs to the
. subcategory 2.F.l1.a, share
25.99% belongs to the
subcategory 2.F.1.e, share
] 24.31% belongs to the
subcategory 2.F.1.f, share
...ll 10.61% belongs to the
---. 2.F.1.c., sharé.06%belongs
to the 2.F.1.d and share
p—1 | | 0.04%belongs to the 2.F.1.b.
S Trend of emissions from 2.F.1
1995 1998 2001 2004 2007 2010 2013 is depicted on Fig.-47. 2.F.1
0 2F1a @ 2F1b B 2F1c B 2F1d O 2F1e O 2FAf was |dent|f|ed as a key
category in this submission.
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Fig.4-17 Trend of emissions from 2.F.1 Refrigeration and Air conditiot
and share of specific subcategories [kt £%9.]

An overview of reported gases under specific subcategory is presentabid-25.

Tab. 4-25 An overview of the Fgases reported under subcategory 2.F.1

2.F.1.aCommercial Refrigeration HFC125, HFa43a, HF@23, HFE134a, HF@27ea, HFG2, HFCL52a,
GFia GR, GRs

2.F.1.b Domestic Refrigeration HFC134a

2.F.1.c Industrial Refrigeration HFG32, HFE€125, HFE134a, HFa43a

2.F.1.d Transport Refrigeration HFG32, HFE€125, HFE134a, HFa43a

2.F.1.e Mobile Air Conditioning HFC134a

2.F.1.f Stationary Air Conditioning HFG32, HFE€125, HFE134a, HFa43a

4.7.1.2 Methodological issues

In this year, new calculation model for emission estimates from category 2.F.1 was implemEmed.
input data are based on the Custom Office, ISPOP (Integrated system of reporting obligationgjaand F
register. These data are then verified by a sect@apert. Detailed information on the data and

YSGiK2R2t238 dz&aSR INB AyOfdRSR Ay I &aLSOAFt NBLR

O0ySKt 6S1Z HAaMcO®

Wholesale distributors supply-gases to consumers, which use them across multiple categories.
Unfortunately, wholesale distributors and even consumers do not provide exact information about
distribution of Fgases into detailed categories according to their usage data cannot be divided
direct into the sub application fathe purposeof the national inventory; therefore the new calculation
model uses expert judgement to estimate the relative share of each type of equipmshbas inTab.
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4-26. For2.F.1.b the relative share diie gas HF@34a was 1%, considering that almost all domestic
refrigeration inthe Czech Republic used hydrocarbons before 2015. Since 26d&rding to the fgas
regulation (Regulation EU No 517/2014) théias be@ a ban o the saleof domestic refrigeration that
contains HFCs with GWP of 150 or more, which includeslB&FLThe elative share of gas HAG4a
has beenconsideed to equal0% since 2015. The exact amount of HB€a in 2.F.1.e is obtained from
anF3l a4 SELISNI NBLR2NI o6ySKt6S8S1Z HAamMcO®

Tab. 4-26 Distribution of HFCs and PFCs use by application area used for emission calcuiat@OE5

HFC125 40% X 15% 5% 40%
HFCl143a 60% X 15% 5% 20%
HFC23 100% X X X X
HFG134a 60% 0% 15% 5% 20%
HFG227ea 100% X X X X
HFG32 40% X 15% 5% 40%
HFC152a 100% X X X X
GFia 100% X X X X
GFs, 100% X X X X
GFKs 100% X X X X

Emissions from this category are calculated using Tier 2a Method (emfaston approach) described

in 2006 IPCC Gl., Vol23The parameters were established by an expert judgement and Table 7.9, 2006
IPCC Gl., Vol-A& Theproduct life factors for shicategory 2.F.1.a and 2.F.5ae based ornhe product

life factors used by our neighbouring countries and other countries in Europe. Neighbouring countries
were selected because it is assumed that conditionsekiimating of emissions factorsvould be vey
similar. Other specific European countries were selected, becauseautieayery similar methodology and
approactesand it isanticipatedthat the conditions in these countriewould not be vendifferent from

the conditions in the Czech Republic, beaudbke status oftheir industry is notvery different. It is
planned to investigat¢he emission factorén more detailfor future submission

Percentages of captured and emitteegises were estimated by sectoral expert (expert judgement)
based onconsultatiors 5 A 1 K O2YLJI yASa oO0ySKt&S1Z HnamcO FYyR L{

captured Fgases. The disposal of domestic refrigeration is partly performeé bgmpanyoutside
Europe.

Detailed model parameters for this submission are showraib. 4-27.

Tab. 4-27 Parameters used for emission calculations for category 2.F.1 in new calculation model

(d) (k) () ) (P)
Initial Operation Recovery Initial Charge
Emissions Emissions Efficiency Remaining
2.F.1.a Commercidkefrigeration 10.50 1.00 13.00 55.00 70.00
2.F.1.b Domestic Refrigeration 13.50 0.50 0.25 55.00 70.00
2.F.1.c Industrial Refrigeration 17.00 1.00 11.00 55.00 70.00
2.F.1.d Transport Refrigeration 8.50 0.50 17.50 55.00 30.00
2.F.1.e Mobile AiConditioning 13.50 0.50 12.50 10.00 30.00
2.F.1.f Stationary Air Conditioning 13.50 0.50 6.50 55.00 70.00
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Emissions from decommissioning are calculated using Gaussian distribution model with mean at lifetime
expectancy. The model takes into accoulifferent approach for serviced equipment and newly filled
equipment, assuming only half lisxpectancy for the serviced equipment, resp. the amount of service
filled gas.

The coolant media type used for the purpose of mobilecainditioning is HRC34aand the main type
used for stationary air conditioning/refrigeration is4R0, a mixture of HF82 and HFQ25 in a ratioof

1:1. Other types of HFCs like HE€ and HF@G2 are used in small amounts in refrigeration mixtures as
additive for adjustment of pperties of mixtures of refrigerants.

In 2015 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 pviately constructed distilling machinery to process apmresof HFE134a contaminated
with mineral oil fractions. The HFC was collected and stored during previous years. Emissions from this
process are not included in the inventory.

Most of the discardd refrigeration appliances contained old refrigerant's med@FcCl2 andHCFE2

and old insulating materials CFCL1. Appliances containing HFCs are still being disposed in negligible
amounts, considering their-80 year life cycle (IPCC 2006 Gl., M@, Chapter 7, table 7.9.) which
depends on the type of devicé\ccording to ISPOP database in the Czech Republic were eliminated by
ecological burning or regenerated 4.81 t of HE34a, 7.67 t of HFC25, 2.30 t of HFTC43a, 5.32 t of
HFGE32 and 0.89 bf Sk. 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 air
conditioning etc.

A mixture of retrieved cooling media is being incated in specialized facilities. In one case, the
retrieved mixture of ODS is exported as a raw material for a different industrial processes than
air-conditioning or refrigeration. A very small amount of coolant medium (R 410) is exported for
purposes of egeneration, where this amount depends on claims in the automobile market and remains
atalevelofin @ tp.a.

In some years notation key NBE used under 2.F.Tor the amount remaining in products at
decommissioningand the emissions fromthe disposal and recovergf HFC134a and HFB2 gases

Notation key NE is used in accordance with decision 24/CP.19. Emissions are contdéed
insignificant. The level of emissions is below 0.05% of the national total GHG emissiotie &F
reporter does not allow report emissions lower than 1-D&E A number lower than 1.084 is rounded
off to 0.00 bythe CRF reporter. Specific subcategories with notation key NEhandelated year are
shown inTab. 4-28.

Tab. 4-28 Subcategories in which is used notation key NE for gasest84@ and HFG2 with related year

2.F.1.a Commercial Refrigeration HFC134a 1996
HFG32 1998, 1999
2.F.1.b Domestic Refrigeration HFC134a 1996
2.F.1.c Industrial Refrigeration HFG32 1998, 1999
HFCG134a 1996
2.F.1.d Transport Refrigeration HFG32 1998
HFCG134a 1996
2.F.1.eMobile Air Conditioning HFC134a 1998, 1999, 2000, 2001
2.F.1.f Stationary Air Conditioning HFE32 1998, 1999
HFC134a 1996
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4.7.2 Foam Blowing Agents (CRF 2.F.2)

This category includes only emissions from subcategory 2.F.2.a Closed cells. EmissidaBoframy
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 reported in 2015.

Fgases were used in the Czech Repubtity dor producing hard foamSolelyHFG143a was used
regularly for foam blowing. HFZ27ea and HF245fa 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 equals to 0.07% in 2015.

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 protectic22F#aC HFQ236fa,
G (only from stocks and disposal). The share of this category in the total actual emissions from 2.F was
0.66% in 2015.

4.7.3.1 Methodological issues

Emissiongrom this category are calculated on the basis of IPCC 2006 Gl., equation 7.17. Calculations are
based on data concerning production of new equipment and servicing the old equipment. It was
revealed in consultations with servicing companies that-fitsteakages are very low and remain below

2% of the total emissions. Operational leakages are virtuallyaexistent and depend solely upon
activation of fire alarms.

In the equipment servicing process, the original halons are sucked out and usuafigdragain. The
halons are recycled either with simple filtration or distillation.-l&e of original media without any
treatment may also occuiOld types of halons (prohibited in the years before 2000) can no longer be
manufactured but some of the mixturesan be reused after regeneration. A major part of new
equipment employs HFZ27ea, while some installations are filled with HEBfa. Due to reuse of
regenerated old halon mixtures, HFCs are being introduced rather slowly.

4.7.4 Aerosols (Propellants and Solven ts) (CRF 2.F.4)

A small amount of HFC34a used in metered dose inhalers was reported in the Czech Republic in 2015.
The contribution of this category to the total actual 2.F emissions equéld 8% in 2015.

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 HF@34a usedas apropellant for aerosols decreased comparedhe previous years.-F

gases as propellants for aerosols are currently beglaced by cheaper propellants, specifically
dimethyl ether and other hydrocarbons (butane, isobutane and propane).
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4.7.5 Solvents (Non-Aerosol) (CRF 2.F.5)

Emissions from use of H2@5fa are only occurring in year 2015. FHHEGfa was newly relocated to the
category 2.F.5.According to the fgas expert HF2Z45fa is used only as a solventtins country. The
contribution of this category to the total actual 2.F emissions equalsG@% in 2015.

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, Uncertaintis). Improvement of uncertainty estimation is in progress.

Time series consistency is ensured as the above mentioned methodologies for all categories under 2.F.
are employed identically across the whole reporting period.

4.7.7 Source-specific QA/QC and verificat ion

The quality control was held by fulfilling the QA/QC form presented in Annex 5. The input information
and calculations are archived by the sectoral experts and the coordinator of NIS.

Verification has been performed by comparison of data received ftoencustoms authorities, from
submitted questionnaires and from reports to MoE by significant importers and/or exporters. The
methodology and calculations were performed twice independently and were compared. This
comparison indicated few errors, which haden corrected.

4.7.8 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Category 2.F.1 has undergone recalculation due to implementatioa redw calculation model. The
calculation model allowdivision of theinput data into the sub applications. Division is based on expert
judgement. After implementation of the calculation modle following changes are occurring:

Based on the new calculation model HE32a is reported under category F.[Dmmestic Refrigeration
instead of unspecified mix of HFCs and PFCs.

Under category F.1.c Domestic Refrigeration: BECHFE125, HF€134a and HRT43a are reported
instead of unspecified mix of HFCs and PFCs.

Under category F.1.d Transport RefrigeratibtEC32, HFE125, HF€134a and HR@43a are reported
instead of unspecified mix of HFCs and PFCs.

Under category F.1.f Stationary -aonditioning: HFG2, HFE125, HF€134a and HRT43a are reported
instead of unspecified mix of HFCs and PFCs.

From categoy 2.F.1.a Commercial refrigeration, HE45fa was relocated to category 2.F.5 Solvents.
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Fig.4-18 Recalculation in 2.F category due to implementation of the new calculation model

4.7.9 Source-specific planned improvements, including tracking of those identified in the
review process

In future submission it is planned to investigdhe emission factors used under category 2.F.1. Now,
emission factors are based on discussiaith our sectoral expertthe opinions of a sectoral expert from
anotherEuropean country and Table 7.9, 2006 IPCC Gl., ¥olt & plannedo investigatethe country -
specific conditions and properly document the reastmmour choice, which will lead to improvemeint
the transpareng of our reporting.

Accounting for fgases contained in products (cars, air containers, etc.) is still being developed and its
inclusion is planned for future submissions.

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.G.3 )Dfrom Product Uses

and Category 2.G.4 Other. Under
the 2.G. category are reported
Sk and NO emissions.

300

The emission trend for category
2.G is depictedn Fig. 419 .The
major shareof 75.08% of GHG
emissions fo year 2015 belongs
to category 2.G.3 and the share
23.87% belong to category
2.G.1.Total GHG emissions from
2.G were lower by.23 kt CQeq.
1990 1993 1996 1999 2002 2005 2008 2011 2014 in 2015 compared to the

O 2G1 @ 2G2 B 2G3 @ 2G4 .
previous year

200

CO; eq. [ki]

100

Fig. 4-19 Trend of emissions from 2.G Other Product Manufacture and Use
share of specific subcategories [kt G€2).]
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Tab. 4-29 lists the exact amount of G@missions from the individual subcategories in 2.G. Other
Product Manufacture and Use ftire 1990 to 2015eriod.

Tab. 4-29 CQ eq. emissions in individual subcategories in 2.G Other Product Manufacture and Use category irf209290

2.G.1 Electrical 2.G.2 SFand PFCs 2.G.3 NO from 2.G.4 Other
Equipment from Other Product ProductUses
Use
1990 84.10 NO 206.22 NO
1991 83.94 NO 206.22 NO
1992 85.23 NO 206.22 NO
1993 86.40 NO 206.22 NO
1994 87.48 NO 206.22 NO
1995 88.47 NO 206.22 NO
1996 89.03 9.03 206.22 NO
1997 88.12 7.71 206.22 NO
1998 86.71 7.86 206.22 NO
1999 81.76 5.75 206.22 NO
2000 80.09 19.32 206.22 NO
2001 80.47 3.29 206.22 NO
2002 86.72 26.64 206.22 NO
2003 91.59 49.57 206.22 NO
2004 90.36 27.52 206.22 1.89
2005 84.46 15.72 206.22 9.87
2006 84.58 10.99 206.22 7.98
2007 83.96 8.58 206.22 NO
2008 80.91 6.02 223.50 NO
2009 82.99 4.46 223.50 NO
2010 76.84 3.39 223.50 NO
2011 82.03 3.36 223.50 NO
2012 86.31 3.32 223.50 NO
2013 76.50 3.29 223.50 NO
2014 74.28 3.26 223.50 NO
2015 71.08 3.22 223.50 NO

Tab. 430 gives an overview of the emissidactors and methodology used for computations of
emissions in category 2.G for year 2015.

Tab. 4-30 Type of emissions factors used for computations of 2015 emissions in categ@pther Product Manufactureand
Use

2.G.1 Electrical Equipment Sk Default (IPCC, 2006 T1
2.G.2 Sfand PFCs from Other Product Use Sk Default (IPCC, 2006 D
2.G.3 NO from Product Uses N,O Default (IPCC, 2006 D
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4.8.1 Electrical Equipment (2.G.1)

4.8.1.1 Source category description

Recently this subcategory was
divided into Medium Voltage
— T . - m (MV) Electrical equipment (< 52
B _ kV) and High Voltage (HV)
Electrical Equipment (> 52 kV)
containing SE The emission
trend for this category is depicted
in Fig. 418. The division into the
two groups was based on data
from two large and one smalle
facility for energy transmission
""""""""""""""""" and distribution. According to the
data almost 98.4% of the
electrical equipment in this
country is attributed to HV
Electrical Equipment and 1.6% to
MV Electrical equipment.
Basic data about the new equipment and seegiovas obtained from questionnaires, conducted by
y SKt 6 S {SE forusenncelectrical equipment is mainly imported as part of the equipment, which is
filled below operational amount. First servicing could be then considered as "first fill". Bulkténgver
mostly being transferred for the purpose of operational stackrade.

75
|
I

CO, eq. [K]
50

25

1990 1983 1996 1998 2002 2005 2008 2011 2014
O HY B MV

Fig.4-20 Trend of emissions from 2.G.1 Electrical equipment and share of H\
MV equipment [kt CQeq.]

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 M\Electrical equipment and HV Electrical Equipment were
estimated separately using default emission factors (Table 8.2, 2006 IPCC Gi2 féol\VB/ Switchgear,

Table 8.3, 2006 IPCC Gl., Ve far HV Switchgear). The CRF reporter does not allow sépadtthe
subcategory 2.G.1 Electrical equipment into two groups. Emissions 6b8FMV Electrical equipment

and HV Electrical Equipment are reported collectively.

Operational leakage is not measured (legislation does not force operators to do sampdyators usually
distinguish between amount of Skised for servicing or filling to new equipment. According to
consultations with the main operator in the country, the leakage is virtuallyeastent and depends
solely on accidents; leakage usually eens below 100 kg p.a. in total. Such a low amount gfd8€s
not even require the operator to report Sksage in ISPOP.

Sk for use in electrical equipment is mainly imported as the part of the equipment which is filled below
the operational amount. Et servicing is then considered as "first fill". Bulk imports are mostly imported
for the purpose of operational stoedk-trade.

4.8.1.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guidelines IPCCpR00E YV Chapter
3 Uncertainties). Improvement of uncertainty estimation is in progress.
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Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2015.

4.8.1.4 Souce -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 from the customs authorities, questionnaires
and reports fom Ministry of the Environment.

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

For subcategory 2.G.1 Etdcal equipment, a new activity data on recovery since 2013 were obtained.
Recently, the sbcategory was recalculated due to divisiontbé activity datainto two categories:
Medium Voltage (MV) Electrical equipment (< 52 kV) and High Voltage (HVicBldeguipment (> 52
kV) containing SF6. The division into the two groups was based on data frotarggg@and one smaller
facility for energy transmission and distributiofhe ter 1 Method from IPCC 2006, Eq. 8.1, was applied
for calculationof emissimsusing the default emissions factors froffables 8.2 and 8.3.

1990 1993 1996 1999 2002 2005 2008 2011 2014
@ Submission 2016 @ Submission 2017

75

CO; eq. [K]
50

25

Fig.4-21 Recalculation in category 2.G.1 due to division of activity data to MV and HV equipment

4.8.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

In further submissions it is planned to contact other facilities for energy transmission and distribution to
verify the current division of activity datanto MV and HV electrical equipment opdate this division to
more accurate version.

48.2 Sk and PFCs from Other Product Use (CRF 2.G.2)

4.8.2.1 Source category description

This category includes estimates emissions from dogtdeed soungroof windows (CRF2.G.2.c). In
the Czech Republic for seveyalars Sgfor manufacturing soungbroof windows is not used. Lifetime of
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windows filled with SfHs assumed to be 25 years.sSFs replaced by nitrogen and argon. Emissions
occur only from stocks, which can be in the current situation difficult to esémat

4.8.2.2 Methodological issues

Emissions from this category (Sodmaof glazing) are calculated in line with IPCC 2006 Gl., specifically
Equation 8.20, 8.21 and 8.22.

4.8.2.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert juégt (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 reporting period frothe base year 1990 to 2015.

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.

Validation was performed by comparing the data obtained from the customs authouifiestionnaires
and reports from Ministry of the Environment.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.8.2.5 Source-specific recalculations, including changes made in response to the review
process

In this year no recalcations in the whole sector were performed.

4.8.2.6 Source-specific planned improvements, including those in response to the review
process

No improvements are currently planned in this category in next submission

4.8.3 NO from Product Uses (CRF 2.G.3)

4.8.3.1 Source category description

This category (2.G.3) includsigO emissions fronthe use of this substance in the food industry (aerosol
cans) and in health care (anaesthesia).

4.8.3.2 Methodological issues

The calculation of emissions from this category, are based on IPCC, 2006e\8 Chapter 8 equation
8.24. These not very significant emissions corresponding to 0.M8kivere derived from production in
the Czech Republic (0.6&0) and from import olN,O (0.15 ktN,O), see (Markvart and Bernauer, 2610
2013 and Bernauer andarkvart 20142016).
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So far, in the Czech Republic, no relevant data have been available to distinguish bib@agsed in
anaesthesia and for aerosol cans. Therefore, the existing split (50% for anaesthesia) was based only on a
rough estimate.

4.8.3.3 Uncertaint ies and time-series consistency

The uncertainty estimates were based on expert judgment (see Guidelines IPCC, 2006 Volume 1 Chapter
3 Uncertainties). Improvement of uncertainty estimation is in progress.

Uncertainties for activity data in this categorytae level of 50% were estimated. No uncertainty was
determined for the emission factor since we assumed that all the gas is emitted (the emission factor is
equal 1 t/t NO). Overall uncertainty data are given in Chapter 1.7.

Time series consistency is ensdl as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2015.

4.8.3.4 Source-specific QA/QC and verification
The input information and calculations are archived by the sectoral expert anzbtirdinator of NIS.

According to the QA/QC plan, data and calculations are provided by the external consultants (M.
Markvart and B. Bernauer) and are checked by the experts from CHMI and vice versa.

The quality control was held by fulfilling the QA/QC fgrasented in Annex 5.

4.8.3.5 Source-specific recalculations, including changes made in response to the review
process

In this year, no recalculations were performed in this sector.

4.8.3.6 Source-specific planned improvements, including those in response to the review
process

In further submissions it is planned to collect activity data althetamount of NO importedinto the
Czech Republic and investigahe division of activity data according their use.

4.8.4  Other (CRF 2.G.4)

4.8.4.1 Source category description
This categoryincludes estimated emissions from Laboratory (experimental) use. This category was

included in the 2006 submission for the first time and encompasses emissionsimn$Rboratory use.
Emissions of-§ases were not identified in this category in 2015.

4.8.4.2 Methodological issues
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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 Uncertairties). Improvement of uncertainty estimation is in progress.

4.8.4.4 Source-specific QA/QC and verification

The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

Validation was performed by comparing the data obg&alrfrom the customs authorities, questionnaires
and reports from Ministry of the Environment.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

4.8.4.5 Source-specific recalculations, including changes made in response to the review
process

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 greenhouse ga&missions under Czech ratial conditions consist mainly of emissions from
enteric fermentation (ClHemissions only), manure management {@Hd NO emissions), agricultural
soils (only BO emissions), urea application and liming (only, @Gmissions). The other IPCC
subcategorieg rice cultivation, prescribed burning of savannas, field burning of agricultural residues and
& 2 G K Sréldot relevant fothe Czech Republic.

Methane emissions are derived from animal breeding. These emissions originated primarily from enteric
fermentation (digestive processes), which is manifested most for ungulate animals (in this country
mostly cattle). Other emissions are derived from fertilizer management, where methane is formed under
anaerobic conditions (with simultaneous formation of ammoniachihhowever, is not monitored in the
framework of greenhouse gas inventories).

Nitrous oxide emissions are formed mainly by nitrificatemd denitrification processes in soils. The
anthropogenic contribution that is determined in the national inventorygofenhouse gases is caused
by nitrogenous substances derived from inorganic nitregentaining fertilizers, manure from animal
breeding application of sewage sludge to soilirogen contained in parts of agricultural crofist are
returned to the sdiand N mineralized in soiltn addition, emissions are also included from stables and
fertilizer managementtogether withindirect emissions derived from atmospheric deposition and from
nitrogenous substances flushed into water courses and reservoirs.

Carbon oxide emissions are derived frapplicationof non-organic fertiliersto agricultural soils, mainly
based on applicatioof industrialy produced urea and limestorte the soils

5.1.1 Key categories

For Agriculture, six categories of sources were w@atald by analysis decribed in IPCC (2006) as key

categories. An overview of sources, including their contribution to aggregate emissions, is given in Tab. 5
1.

Tab. 5-1 Overview of significant categories in this sector (2015)

incl. excl. incl. excl. incl. LULUCF  excl. LULUCF
LULUCF LULUCF LULUCF LULUCF

Category Gas KCA1 KCA2 KC Al KC Al KC A2 KC A2 % oftotal GHG % of total GHj

3.D.1 Agricultural Soils, Direct .8 N,O LA, TA LA, TA yes yes yes yes

emissions

3.A Enteric Fermentation CH LA, TA LA, TA yes yes yes yes 2.26 2.39
3.D.2 Agricultural Soils, Indirect;®  N,O LA, TA LA yes yes yes yes 0.69 0.73
emissions

3.B Manure Management N,O LA, TA LA, TA yes yes yes yes 0.79 0.83
3.B Manure Management CH LA, TA TA yes yes yes yes 0.60 0.64
3.G Liming CQ TA TA yes yes yes yes 0.13 0.13
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5.1.2 Quantitative overview

Agriculture is the third largest sector in the Czech Republic produ@ngf total GHGmissions incl.
LULUCR(6% excl. LULUCF) in 2015 with 8 483 kte€gQ 424 of emissionsamne from Agricultural Soils,

34% fom Enteric Fermentation and 24 from Manure Management. Carbon dioxide emissions from
liming and urea applicatioon managed salcontribute 46 towards total 2015 agricultural emissions.

During the 1990- 2015 period, emissions from Agritwe decreased by more than %& The
guantitative overview and emission trends in the reported period amvigled in Tab. £ and Fig.4.

Tab. 5-2 Emissions of Agriculire in the 1990-2015period (sorted by categories)

Enteric Manure Managed soils Liming Urea
Fermentation Management (3.D) 3.G6) Application
(3.A) (3.B) (3.H)
Unit [kt CQ eq.]
1990 17050 5755 4211 5797 1178 109
1991 14776 5430 4017 4883 313 132
1992 12837 4862 3701 4058 108 109
1993 11358 4211 3364 3588 103 93
1994 10315 3688 2962 3471 103 91
1995 10246 3588 2797 3641 110 109
1996 9978 3553 2806 3406 112 100
1997 9593 3319 2704 3411 92 67
1998 9203 3106 2597 3267 90 143
1999 9272 3175 2631 3291 87 88
2000 8976 3048 2510 3258 112 48
2001 9082 3071 2449 3380 105 77
2002 8855 3005 2427 3261 99 64
2003 8389 2972 2374 2903 79 61
2004 8583 2906 2273 3257 76 70
2005 8257 2848 2178 3093 64 74
2006 8112 2807 2134 3010 78 83
2007 8265 2837 2116 3111 80 122
2008 8383 2868 2039 3280 95 100
2009 7930 2800 1881 3099 64 85
2010 7762 2720 1833 3037 61 111
2011 7904 2726 1755 3232 80 111
2012 7896 2759 1718 3168 116 136
2013 8129 2759 1759 3350 135 126
2014 8281 2817 1753 3503 150 57
2015 8483 2896 1779 3458 163 187
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Fig.5-1 The emission trend of agricultural sector in period 192015[Gg C®eq.]

The trend series are consistent for both methane and nitrous oxide. For methane, the decrease in
emissions for enteric fermentation since 1990 is connected with the decrease in the numbers of animals
while the decrease in emissions derived from manure ds as great, as there has been a smaller
decrease in the number of head of swine. It would seem that conditions in agriculture have stabilized
somewhat since 1994.

An overview othe former recalculations is given in Chapter 10. The submission is inrdacoer with the
IPCC 2006 Guidelines. Accordinghte recommendatios and requests of TERT and ERT revides
followingimprovements were implemented in the 2017 anntdRsubmission:

1 According to ERT recommendation the Nitrogen excretion ratese corrected for swine

(3.B.2.3)and cattle population(3.B.2.1) Protein content for all cattle feed was reduced from
18% to 16.5%This valuas based orthe paperof Task Force of Reactive Nitrogen (TEREle
ES2 with the mean protein content for "loambition" for dairy cattle.Annual average N
excretion NeX for swine was changed based dhe correction of average swine weight
(originally calculated based on the slaughter weight).

The NO emissions from leached nitrogen in @Bre deleted becausdeaching from the animal
manureis alreadyreported under 3D. The notation key NE wesed forthe category Indirect
emissions from Manure Management. The fractions (Eg@eand Fragsswg of N loss from
Manure Management SystenMMS) were updated to cordinate reporting for NO emissions
from Manure Management and.J® emissions from managed soils.

According to ERT recommendation thelue of Fragemove (3.D.1.4) washanged from 0.5 to
zerg because survey data of country experts requirgahge 11.14 2006 IPCC Gl.) is not
available.

The fctor 0.9, originally applied to reduce the input data of synthetic fertilizers in category
3.D.1.1 (Direct N2Oemission}to consider emitting Nkand NQ, was cancelled.
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Inventory team decided t@adopt the recommendationof 2006 IPCC Guidelines and chahg$1 from
1.25% to %. Itresulted in decreasel,0 emissiongrom mineral fertilizer43.D.1)

1 Tier 1 approach and input data frothe LULUCF sector (kt C from Forest land and Grassland
converted toQopland) were used to estimate N mineralized in mineral soils as a result of loss of
soil Cassociated wittthange in landise (Fson) according to Eq. 11.84.B.2.2)

1 The amount of sewage sludge was added to the Eq. 11.9., the activityndaidingamount of
sewage sludge (part of FON), crop residues (FCR) and N mineralized in mineral soils (FSOM), were
added to Eq. 11.1@3.D.1.2b).

9 During QA/QC procedure the technical error videntified in category Manure Management of
cattle. The Gross energytakes (GE) and then also Emission factors (EF) of Manure Management
for cattle (3.A.1)were corrected

The recalculations were performed for the entieporting period 19962015in the relevant reporting
tables under 3B and 3D categorieehese improvem@s and methodological changes resulted in an
increaseof agricultural emissionas reported in NIR 2017 vs. NIR 2016 submisgiatetailed description
of the GHG emission estimation in the Czech Republic is presented dotitesponding NIRhapters

5.1.3 Overview of source specific QA/QC and verification

Following the recommendation of the latest-@ountry review, a sectespecific QA/QC plan was
formulated, tightly linked to the corresponding QA/QC plan of the National Inventory System, chapter
1.5. The fan describes 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 comtfahe Agriculture inventory. The Institute

of Forest Ecosystem Research (IFER) is the s&gliong institution for this category.

The agricultural greenhouse gas inventory is compiled by an experienced expert from IFER, including
performance of sel€ontrol. TheCzech University of Life Sciendés, Institute of Animal Science Prague,

the Research Institute for Cattle Breeding atie® Research Institute of Agricultural Engineering are
additional institutes contributingthe information used in the Agrnidture sector. Slovak agricultural
experts (SHMI) also participate in debates on inventory improvements.

Potential errors and inconsistencies are documented and corrections are made if necessary. In addition
to the official review process, emission invernt methods and results are internally reviewed by the
technical experts involved in the emission inventory of the Agriculture and LULUCF sectors. To comply
with QA/QCit is necessary to check

1 The inclusion of all activity data for animal categoriespjuah 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

1 The update of national zetechnical data

1 All the emission factors and used parameters/fractions

QA/QC includes checking activity data, emission factorstlamdnethods employed. All the differences

are discussed and, if necessary, also corrected. The procedure of inventory egnspitiitiated by IFER,

where all the necessary data, obtained from the Czech Statistical Office (CzSO), are inserted into the
excel spreadsheets. The excel files are verified by other IFER experts. Some more specific parameters,
not available from CzS@re required to estimate the countrgpecific emission factors for cattle (Tier 2).

The zoetechnical national data (esp. cattle breeding) are supplied by experts thamagricultural
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institute (see above). The appropriate values in the calculation spresls are updated at IFER,
replacing the older values. The verified data are transferred to the CRF Reporter, where the data are
again technically verifiedA completeness check of CRF tables was performed for final-geries
approval.

A responsible paon (IFER expert) fills in QA/QC forms, including information from checking and
verifying activity data, CRF data and NIR content separately for the reported emission inventory
categories. The QA/QC forms are archived in IFER and CHMI (ftp server)irdirthation used for the
inventory report is archived by the author and by the NIS coordinator. Hence, all the background data
and calculations are verifiable.

At the beginning of July 2015, a paeriew with colleagues frorthe Slovak national emissideamwas
held in Bratislavafocusing on improvement plans é6r GHG national inventories. During theddy
sessionseveral key issues were discussecxplain thedifferent or similar approaches in the national
emission inventory assessments used by Czech or Slovak agricultural experts

5.2 Livestock (CRF 3.1)

The methods for estimating Gldnd NO emissions from livestock require definitions of livestock-sub
categories, annual populations (see Tab3band, for higher Tier 2 methods (cattle), also feed intake and
other characterizatioa Goordinated livestock characterization was used to ensure consistency across
the following source categories for the whole emissioventory.

Tab. 5-3 Animal population in the period 1992015 (heads)

1990 1991 1992 1993 1994 1995
Catle 3506222 33599 294956  2511B4 216149 2029 8%
Pigs 4789 898 4569 304 4609 149 4598 821 4070 898 3 866 568
Sheep 429 714 429 106 342 069 254 301 196 030 165 345
Poultry 31981 100 33278 468 30 756 308 28 219 580 24 974 149 26 688 376
1996 1997 1998 1999 2000 ' 2001
' Catle 1988810 186594 170078 165726 157327 1582 ®5
Pigs 4016 246 4079 590 4012 943 4000 720 3687 967 3 469 802
Sheep 134 009 120 921 93 557 86 047 84 108 87 539
Poultry 27 875 356 27572714 29 035 455 30222 187 30 784 432 28 864 561
2002 2003 2004 2005’ 2006 2007 \
Cattle 1520 U5 147382 142837 1397 24 1373 645 1391 3%
Pigs 3 440 925 3362 801 3126 539 2876 834 2840 375 2830415
Sheep 96 286 103 129 115 852 140 197 148 412 168 910
Poultry 29 946 846 26 873 408 25 493 559 25372333 25 736 003 24 592 085
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Cattle 1401 607 1363213 1 349 286 1343686 1353685 1352822 1373560 1407132
Pigs 2432 984 1971417 1909 232 1749092 1578827 1586 627 1617061 1559648
Sheep 183 618 183 084 196 913 209 052 221014 220 521 225 397 231 694

Poultry 27316866 26490848 24838435 21250147 20691308 23265358 21463815 22508 192

5.2.1 Enteric fermentation (CRF 3.A)

5.2.1.1 Source category description

This chapter describes estimation of LCémissions from Enteric Fermentation. In 20154% of
agricultural Clemissions arose from this source categdriiis category includes emissions from cattle
(dairy and nordairy), swine, sheep, horses and goats. Camels, llamas, mules and asses dmunat oc
the Czech Republic. A few buffaloes are kbptseveral private farmers (as a private zoo). Enteric
fermentation emissions from poultry have not been estimatéte IPCC Guidelines do not provide a
default emission factor for this animal category

5.2.1.2 Methodological issues

Emissions from enteric fermentation of domestic livestoare calculated usinghe Tier 1 and Tier 2
(cattle category) methodologies presented in the 2006 IPCC Guidelihit are linked to the previous
methodologies IPCC (1997 aPd00). Methane emissions for cattle, which are a dominant source in this
category,were calculated using Tier 2 method, whilee Tier 1 method was usefdr other livestock. The
contribution of emissions from livestock other than cattle to the total emiss from enteric
fermentationwas not significant

Enteric fermentation of cattle

As the most important output of the national study (Kolar, Havlikova and Fott, 2004), a system of
calculation spreadsheets have bedgrawn upand used for all the relevant calculations of,@hhissions.

The emission factor for methane from fermentation (EF) in kg/head p.a. is proportional to the daily food
intake and the conversion factor. It thus holds that

u..
00 O——3»
@ v
GKSNE AKS® #FR2R AyGl1S¢ 6D9 Ay aWkRF&0 Aa GF{1Sy |
(there are several subcategories of cattle) and Y is the conversion factor, which is considered to be 0.065
for cattle (see Table 10.12, Volume 4, IPCC 2006jfi€ent 55.65 has dimensions of MJ/&Kgj.

oo
U

In principle, this equation should be solved for each cattle subcategory, denoted by index i. The Czech
Statistical Office, se8tatistical Yearbooks (CzS090;2015), providesthe following categorization of
cattle:

 Calves younger than 6 monthsf age (male and female)

YHAYyO0S wnnd GKS 3S fAYAG F2NI &/l f@Saé AKAFOGSR dzld 12 y Y2yi(K
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Young bulls and heifers-@® months of agd
Bulls and bullocks (@2 years, over 2 years)
Heifers (1¢ 2 years, over 2 years)

Mature cows (dairy and suckler)

= =4 =4 =4

More disaggregated subategories given above in parenthesis are given in the study by external
agricultural consultants of CHMI (Hons and Mudrik, 2003).

In the calculation, it is also very important to distinguish between dairy and suckler cows, wieere th
fraction of suckler cows (suckler/all cows) gradually increased in the-2@PB time period.

According to the IPCC methodolo@yer 2 2006IPCC Q.5 G KS aGRIFAf & F22R Aydl | S
of cattle is not measured directly, but is calculatednfr national zoetechnical inputs, mainly weight,

weight gain (for growing animals), daily milk production including the percentage of fat (for cows) and

the feeding situation (stall, pasture). The national #echnical inputs (noted above) were updateddoy

expert from the Czech University loife Sciencem Prague in 2006 and 2011. Examplethefinput data

dzZASR 61 2ya |yR adzRnN1Z HnnoX adzZRnN] clpefsRoml) &ared NI y S|
given below, Tab.-8 ard Tab 55. The numbers fograzing days for individual cattle categories are
presented in Tab.-5.

Tab. 5-4 Weights of individual categories of cattle, 196R015, in kg

Categories of cattle 1990( 94 1995( 98 1999( 04 2005c (0°) 2010- now

Mature cows (dalry and suckler)

Heifers > 2 years 485 490 505 510 515
Bulls and bullocks > 2 years 750 780 820 840 850
Heifers 12 years 380 385 395 395 390
Bulls 12 years 490 510 530 540 560
Heifers 612 months 275 280 285 285 290*
Bulls 612 months 325 330 335 340 350*
Calves to 6 months 128 132 133 135 135*

b2GSY F {AyOS wnnd GKS F3IS fAYAG FT2NJ a/lt@dSaeg aKAFTGSR dzLJ

2Since 2006 KS ' 38 fAYAG F2NJ a, 2dzy I2maehs 2 YR KSATSNERE AKATFTGSR dzLd
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Tab. 5-5 Feeding situation, 199€P015, in % of pasture, otherwise stall is considered

Categories of cattle 1990c 94 1995( 98 1999(, 04 2005c (0]°) 2010 now

Dairy cows

Suckler cows 10 20 20 50 95
Heifers > 2 years 30 30 30 35 50
Bulls > ears. 30 40 40 40 25
Heifers 12 years 30 40 40 40 50
Bulls 12 years 30 40 40 40 25
Heifers 612 months 30 40 40 40 50*
Bulls 612 months 30 40 40 40 50*

b2GSY F {AYyOS wnndg GKS 3S ftAYAG FT2N a/ |t @dSa¢e aKAFTGSR dzlJ G2

Tab. 5-6 Grazing days for individual cattle categories for the entire period

Dalry COWS

Suckler cows 18 20 36 90 171
Heifers > 2 years 54 54 54 63 90
Bulls > 2 years. 54 72 72 72 45
Heifers 12 years 54 72 72 72 90
Bulls 12 years 54 72 72 72 45
Heifers 612 months 54 72 72 72 90*
Bulls 612 months 54 72 72 72 90*

b2GSY F {AyOS wnnd GKS 3IS fAYAG FT2N a/lt@dSae aKAFTGSR dzLJ

Percentages of pasture are related only to the summer part of the year (180 days), while only the stall
type is used in the rest of year. The daily milk production statistics (FadR.id which only milk from

dairy cows is considered, increased to2ll/day/head in 205, with an average fat content of &%. A
relevant daily milk production of nedairy cows is 3.5 I/day/head. The activity déb® milk production
comes from the official statistics (CzSO) and these are verifitlteilYyearbook of cattlen the Czech
Republic (annual report).

As the official statistics, specifically from CzSO, provide population values for cows and other cattle, the
NEBadzZ GAy3a 9Ca Ay GKS /wC ¢FofSa | NB -RRSAFNMEY SO #FRINS &
animal population numbers are based on livestock surveys (up to 1991 as at 1.1., from 1992 to 2002 as at

1.3., since 2003 as at 1.4.).

The weighted average values fine non-dairy cattle feeding situation and pregnancy % were calculated
and enteredin the CRF tables. The weighted feeding situation is mostly affected by time in the pasture
feedingof suckler cows (%), as well afor pregnarcy (9®6 of suckler coware pregnant, 86 for the

other cattle species).

The countryspecific parameter DE (digestity, in %) for cattle was estimated based on existing
publications. The average digestibility for cattle was estimatedthe basis otthe individual OMD

(organic matter digestibility) values for the most common feed (e.g. corn silage, hay and straw, gre
fodder ¢ alfalfa and clover, etc.). The estimated average digestibility corresponds to approximately 70%
6Y2dz1 2t 2@t YR 12Y2t1l wnny FYyR HAMAI ¢2Y+yl20t |
Ff® wnnn t SAGNR120A6 INER HSAY WS NS (vbn A D BHIEENI ¢dijids
HAnyod 5N t21 RNOS] O6SELISNI FNRY (KS wSaSI NDK Ly
the conservative average digestibility values for 3 basic cattlecatdgories. Thesdigestibility values

were employed for the emission estimation

1 Dairy cattle DE =67%
M Suckler cows DE =62%
9 Other cattle DE = 65%
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The coefficients (£} for calculatinghe Net energy for maintenance () of cattleare thedefault values

from Table D.4(2006IPCQ5I).

Details of the calculation are given in the abawentioned study (Kolar, Havlikova and Fott, 2004) and
the results are illustrated in Tab:& It is obvious thathe EFs have increased slightly since 1990 because
of the increasing wight and milk production for cows and because of the increasing weight and weight

gain for other cattle. On the other hand, £émission from enteric fermentation of cattldecreased
during the 199€2015 period to about one half of the former values duettwe rapid decreases in the
numbers of animals kept

Tab. 5-7 Milk production of dairy cows and fat content (19¢2015)

Daily production Fat content

Dairy cows

[thousands] [liters/day head] [%0]
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

Tab. 5-8 Methane emissions from enteric fermentation, cattle (Tier 2, 192015)

Dairycows Other cattle|  EF. cows EF. other | Emissions cows Emissions otherl Emissions total
[thous.] [thous] | [kgCH/hd] | [kg CH/hd] [kt CHy [kt CHy [kt CHy

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
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

Enteric fermentation of other livestock

Compared to cattle, the contribution of other farm animals to ttwtal CH emissions from enteric
fermentation is much smallg@.3%). Therefore, ClHemissions from enteric fermentation of other farm
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animals (other than cattle) are estimated usthg Tier 1 approach. Because of some features of keeping
livestock in the Czech Bablic that are similar tahose inthe neighbouring countries of Germany and

Austria, default EFs fdhe Tier 1 approach recommended fBreveloped countriesvere employed. The

obsolete national approach used in the past, which was found not to be coflparsith other

9dzNRB LISIFY O2dzyiNAS&a ¢652tS20x moppn FyR WSt NyS|l Siad
values are presented for the whole period since 1990

Sheep, goats, swine and horses

The Czech Statistical Office (CzSO) publishes dataeonumber of goats, sheep, swine, horses and
poultry annually in the Statistical Yearbooks (1-2905).

Considering the rather small numbers in these animal categories, default coefficients from the IPCC
method have been used for estimating methane esigas: 8 kg of methane annually per head for sheep,
5 kg of methane for goats, 1.5 kg of methane for swine and 18 kg of methane for horses

Poultry

IPCC guidelines do not define or require estimates of quantities of methane from enteric fermentation.

5.2.1.3 Uncertainty and time -series consistency

As mentioned above, methane emissions from the breeding of farm animals are caused both by enteric
fermentation and also by the decomposition of animal excrements (manure). Determination of these
emissions was prepared #he level of both Tiel and TieR2. As enteric fermentation is considered
according to Tab.-& to constitute &key sourcepreference should be given to determination in Ter

For quite a long time calculations were based on historical studies (Dalej m dodpn O et af WI6H WSt Ny
In principle, emissions from animal excrements could be calculated according tb (Tfés is not &key

sourcg; however,for reasonsof tradition and for consistency of the time series, the final values were

also calculated according to TRrusing the emission factors from abeVeSy A 2 Yy SR & (G dzRA S &
Mppn T WSENYyST SiG {3 mphpcod !y | diidN®dbgolte iDmamyS R 2y
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 approachre given in former NIRs (submitted before 2006).

The Czech team accepted critical remarks put forth by the International Expert Review Teams (ERT) and
prepared a new concept for calculation of {#thissions. This concept, in accordance with the plan for
implementing Good Practice, is based on the following decisions

1) Emissions of methane from enteric fermentation of livestockgy source come predominantly
from cattle. Therefore Tie2, as described in Good Practi¢g@opd Practice Guidanc@000) is
applied only to cattle.

2) CH emissions from enteric fermentations of other farm animals are estimated byl1Tier
approach. Because of some features of keeping livestock in the Czech Republic that are similar to
the neighbouring countries of Germany and Austria, default EFs forl Tagproaches
recommended for developed countries were employed.

Increased attention was firstly paid to enteric fermentation. It was stated that cooperation with
specialized agricultural experts is crucial to obtain new consistent and comparable data atiflesuit
quality. The relevant nationally specific data, milk production, weight, weight gain for growing animals,
type of stabling, etc. were collected by our external experts (Hons and Mudrik, 2003). Moreover,
statistical data for sufficiently detailed cléfésation of cattle, which are available in the Czech Republic,
were also collected at the same time. Calculation of enteric fermentation of cattle tisingdier2
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approach was described in a study (Kolar, Havlikova and Fott, 2004) for the whole tiesesggce 1990
using the abovanentioned countryspecific data. The necessary QA/QC procedures were performed in
cooperation with experts from IFERhe nationally specific data likke weights of individual categories

of cattle, weight gaini these catgories andhe recent feeding situationvere revised in 2006The new
values were estimated in a similar way by our external experts (Mudrik and Havranek, 2006) for the
followingperiod.

The national zodgechnical inputs (mainly weight, weight gain, daihilk production including the
percentage of fat and the feeding situation) were updated in this submission in conjunction with an
expert from the Research Institute of Animal Production. Also in this submission, theatgory
"Suckler cows" was reallbci SR FNRY a5 ANRBF AQEBRG QISEGt BZ T a r2\WB
population data was used. Additionally, the new digestibility values (DE) were employed for cattle,
affecting the implied emission factors for cattle categories. These changes in thigyadita and input
parameters resulted in changes in emissions for the entire reporting period.

In 2015, he emission factors for estimation of methane emissions from Enteric Fermentation by cattle
(dairy and nordairy) were recalculated following revisioof the coefficient for calculatinghe net

energy for maintenance (Cfi) and cattle methane conversion factor (Ym). These new default parameters
were employed according tihe 2006 IPCC Guidelines for the entire period. A cattle methane conversion
factor Ym equal to 0.065 waamployed forthe estimates in Table 10.12 (2006 IR&J and coefficients

Cfi for dairy and nowairy cattle were employed from Table 10.4 (2006 IR&ZQ The mentioned
changes generated new Gross Energy values (GE) and updatesioanfectors for estimation of
methane emissions from Enteric Fermentation.

Uncertainty estimates are based on expert judgment. The uncertainty in the activity data equals to
5%. The uncertainty in the emission factor equals 20%. The combined uncertailctylated according
to the IPCC Tier 1 methodology, equals 20.6%

5.2.1.4 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventory verification of agriculture is presented in
section 5.1.3.

5.2.1.5 Source-specific recalculatio ns, including changes made in response to the review
process and impact of emission trend

No recalculations werperformedin this submission.

5.2.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncertainties is currently in progress.

5.2.2 Manure management (CRF 3.B)

This chapter describes the estimationh CH (43%) and direct (43%) and indirect (14%p emissions
from animal manure management. Total emissions from Manure Managef@jtand NO) equalled
1779Gg CQeq. in 205. For detailed information see Tab95

Good agricultural practices were developed based on agricultural policies and structures that support the
trends inthe animal waste management system allocation. Thpsactices aim to use techniques to
reduce emissions, protecting the environment while incurring low coBtese procedures include
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inexpensive and austerity measures, such as the incorporation of relevant proteins in livestock feed,
regular cleaning of ables or proper timing of manure applications to agricultural land in the period
when plants absorb the maximum amount of nutrient$iesemeasures may also involve complicated
procedures, such as using lemission techniques for application and storagar@anureand livestock
housing

5.2.2.1 Source category description

Duringthe 19902015 period, the emissions from Manure Management decreased5BYo. Emissions
from cattle and swinepredominate in this trend. The reduction in the cattle population is partly
courterbalanced by an increase in cow efficiency (increasing gross energy intake and milk production).

This emission source covers manure managenf@ntdomestic livestock. Both nitrous oxide,( and
methane (Ck) emissions from manure management of livedtdcattle, swine, sheep, horses, goats and
poultry) are reported. The animal waste management systems (AWMS) are distinguishedOfor N
emission estimations: liquid system, daily spread, solid storage & dry lot and other manure management
systems. Nitrousxide is produced by the combined nitrificatiand denitrification processes occurring

in the manure. Methane is produced in manure duritite decomposition of organic material by
anaerobic and facultative bacteria under anaerobic conditions. The amdamissions is dependent on

the amount of organic material in the manure and climatic conditions

Tab. 5-9 List of emissions from Manure Management during 192015 (inkt CQ eq.)

1990 4211.40 70.08 8.25
1995 2796.78 48.34 5.33
2000 2509.64 43.17 4.80
2005 2178.08 39.80 3.97
2010 1832.57 32.44 3.43
2015 1779.28 30.86 3.38

5.2.2.2 Methodological issues
Methane emissions (CRF 3.B.1)

CH emissions from manure management were identified &y sourcédy trend and level assessments

(TA, LA). The estimation of methane emissions from Manure Management is provided of cattle by Tier 2.
This category of emissions was identified based on aisapfsNational Inventory System (NIS) as a key
category by trendassessmengsee Tab. 8).

Cattle category

The activity data as cattle population distributed by ages obtainedfrom the Czecl8atistical Office
(CzS0). This is a consistent time sasfebe number of animals durinthe entire reported period (1990
2015). Gross energy (GE) values are estimated based on the nationalostMd® fet ahj(2004)and the
2006 IPCC Grhese GE parameters are reported in CRF as cespémific data for thesntire reported
period (Tab. BL0).
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Tab. 5-10 Gross Energy (GE, MJ/head/day) of cattle iyé&ar period (199€2015)

1990 1995 2000 2005 2010 2015
Dairy cows 226.8 237.4 264.1 294.9 309.7 335.2
Other cattle 104.3 111.6 122.2 129.6 128.9 130.0

The current updated datéor the AWMS distribution wer@mployedfor emission estimation. The other

specific parameters for estimation dfie emission factors for cattle were obtained (Bo, MCF) from

5 NYY 3ek . (2012). The specific parameters recommended for use by study in neighbouring
countries6 5 N Y Y & %ly2012) are comparable to the default values (2006 IPCC Guidelines) and
correspondii 2 /T SOK Of AYIGS O2yRAGAZYyad ¢ Kt (20t2NbereS § S N&
utilized for the emission estimatie{Tab. 5sM M0 ® ¢ KS +{ LJ NI YS{ Satd. (2@R)f Odz |
on the basis of theg, ASH and MCF values and EF for estimationethane emissionare presented in

Table 512.

Tab. 5-11 List of parameters for methane emission factor estimation in Manure Management in Czech conditions

Parameters Dairy cows Other cattle
B, 0.24 0.17
ASH 8%
MCF values:

Liquid system 17%

Daily spread 0.1%

Solid storage and dry lot 2%

Pasture range and paddock 1%

The equations for determination of emission factors and estimation of methane emissions were taken
from the IPCC (2006).

1. The Eg. 10.222006 IPCC, p. 10.37) was use@stimate the methane emissions

. Qo 0@ 0O ) & N6 & DME &
00 T o T
wQwi p Tt Qo
2. The Eq. 10.24 (2006 IPCC, p. 10.42) was utilizedtimate the VS parameter
oy yen P OO0 6 "Y'O
w"Y "0 YOOOO
P& v

3. The methane emission factorsere estimated usingoy Eqg. 10.23 (2006 IPCC, p. 10:41)
OO0 W JHY 0VOWTY

Tab. 5-12 Parameter VS, Ekg CH/h/yr) and methane emissions from Manure Management in period 198015

Dairy cows Other cattle |
VS EF VS EF
1990 4.18 13.91 2.35 8.22
1991 4.03 13.39 2.34 8.20
1992 4.10 13.65 2.30 8.10
1993 4.12 13.69 2.29 8.06
1994 4.21 13.66 2.29 8.07
1995 4.38 13.61 2.39 8.08
1996 4.45 10.55 2.40 8.15
1997 4.37 8.52 2.43 8.30
1998 4.57 8.90 2.44 8.35
1999 4.77 9.42 2.57 8.87
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2000 4.87 11.76 2.59 8.98
2001 4.96 12.10 2.63 9.80
2002 5.12 15.10 2.67 10.04
2003 5.23 17.99 2.68 10.12
2004 5.33 18.34 2.68 10.11
2005 5.44 18.55 2.74 10.39
2006 5.49 18.72 2.74 10.41
2007 5.56 18.96 2.76 10.22
2008 5.65 19.25 2.79 10.08
2009 5.69 19.40 2.81 9.80
2010 5.71 20.11 2.78 9.21
2011 5.82 20.48 2.80 9.19
2012 5.93 20.88 2.80 9.10
2013 5.96 20.97 2.81 9.13
2014 6.08 21.41 2.80 9.04
2015 6.18 21.76 2.81 9.04

Other livestock category

The emissions from farm animals other than cattle are estimated by thel Epproach. Default EFs for
developed countries were employed for similar reasons as in the previous paragraph {T3b.I5
relation to the decreasing trend in the animal poptida (especially cattle and swine) the emissions from
Manure Managementapidly declined during 199P003.

Tab. 5-13 Default emission factors used to estimate gémissions from Manure Management

Cvesooke Erlgheady) |

Sheep 0.19
Goats 0.13
Horses 1.56
Swine 6.00
Poultry* 0.173

* The enission factor for poultry was assessed as a weighted average of two default EFs for different breeding system
(13% wet and 87% dry systems; 0.173 = 1.13 x 001&3+x 0.87).

Nitrous oxide emissions (CRF 3.B.2)

N,O emissions from manure management were identified as a key source; Tier 2 methodology is used for
emission estimatiosfor the cattle category (Tier 2 for other animals). Emissions are calculatedeon th
basis of N excretion per animal atitk animal waste management system. Following the guidelines, all
emissions of BD taking place before the manure is applied to soils are reported under Manure
Management. The IPCC Guidelines method for estimati@® éissions from manure management
entails multiplying the total amount of N excretion (from all animal species/categories) in each type of
manure management system by an emission factor for that type of manure management system

Input data consists in thenass fraction Xi,j of animal excrement in animal category i (i = dairy cows,
20KSNI OF GGt ST LIATAT X0 TF2N JF NI Anxal Wastd Madagetant S E ON.
System) j (j = anaerobic lagoons, liquid manure, solid manure, pasturage, dedgisg in fields, other).

Here, it holds that Xi, 1 + Xi, 2 + ... + Xi, 6 = 1. For Tier 1, gives only the values of matrix X for typical
means of management of animal excrement in Europe. AWMS parameters presented in the IPCC
methodology (IPCC, 2006) wedetermined for the Czech conditions. The Czech specific AWMS
parameters are distributed to dairy and nalairy cattle categories (Tab-15).
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The manure storage capacity corresponds to the actual production for 6 months. This does not apply to
the storageof solid manure on agricultural land prior to use. Solid manure may be stored on agricultural
land for a maximum period of 24 months (Decree No. 274/1998 Coll.). If the company is active in
vulnerable areas, solid storage on agricultural land is permifteda maximum period of 12 months
(Regulation 103/2003 Coll.). The company/owner can store manure for fertilizer again on the same
agricultural land four years after soil cultivation of the agricultural land. Liquid manure is to be stored in
leakproof tanks or scrub areas in stables. Reservoirs and tanks or areas in the staisiesorrespond

to acapacity of at least four months estimated production of liquid manure or share a minimum of three
months estimated production of liquid manure and dung, degieg on the climatic conditions of the
region

The Nex values for dairy and nalairy cattle were revised (see Tab.-B4) according to technical
corrections in GE values (unification to GE values fqreGtination). Thedistribution ratio of manure
per AWMSis presented ifTab. 515 et up byY @ LIA f N perswobn.)H 1 M M

The Nex values were also revised for the other than cattle animal categories. The Nex were determined
based on the national data for Typical Animal Mass (TAM) and Eqg. 10.30. The newrblealculated

for sheep, swine, horses, goats and poultry (see Tab. STh@national values fonitrogen excretion

(Nex) and distribution of AWMS systems for other animal categories (excl. cattle) are presented in Tab.
5-16. The emissions are then summed over all the manure management systems. The manure
production data for individual AWMS 2015 ae reportedin Tab. 517.

Tab. 5-14 Czech national Nex (nitrogen excretion) values used to estimat® Mmissions from Manure Management

Nitrogen excretion (Nex)

Dairy cows Non-dairy cattle
(AVG value)
[kg/headlyear]
1990 98.29 54.54
1995 102.57 57.41
2000 112.38 61.78
2005 121.68 65.21
2010 126.03 65.94
2015 132.55 66.55

Tab. 5-15 Czech national distribution of AWMS systems for cattle category only

Dairy cows Fraction of Manure Nitrogen per AWMS (in %)

Liquid Daily spread Solid PRP
1990 25 2 68 5
1995 23 1 66 10
2000 15 1 74 10
2005 26 1 62 11
2011- now 27 1 65 7
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Non-dairy cattle (AVG) Liquid Daily spread

1990 45 1 42 12
1995 43 1 39 17
2000 44 1 38 17
2005 49 1 34 16
2006 49 1 34 16
2007 48 1 33 18
2008 47 1 32 20
2009 45 1 32 22
2010 43 1 32 24
2011- now 42 1 32 25

Tab. 5-16 The nitrogen excretion (Nex) and distribution of AWMS systems for other animal categories in 2015

Livestock type | Typical animal Nex Type of AWMS

ERS (kg/headlyr) Liquid Daily spread Other

(kg/head) Fraction of Manure Nitrogen per AWM@ %)
Sheep 15 0 0 2 87 11
Swine 59 16 76 0 23 0 1
Poultry 2 0.6 13 0 1 2 84
Horses 498 47 0 0 0 96 4
Goats 19 9 0 0 0 96 4
Tab. 5-17 Manure production distributed by individual AWMS in 2015

AWMS Nitrogen Production in Manure
(kg NAyD) ‘

Liquid systems 62 587 596
Daily spread 1115 200
Solid storage & drylot 59 392 959
Pasture range and paddock 27 121 291
Other 12 054 086
Totals 162 271 132

Emission factors

To estimateN,O emissions from manure management, the default emission factors for the different
animal waste management systems were taken from the Table 10.21 (2006 IPCC), seB8Tab. 5

Tab. 5-18IPCC default emission ¢tors of animal waste per different AWMS

AWMS Emission Factor (BF |
[kg NO-N per kg N excrete(d
Liquid 0.005
Solid Storage 0.02
Other Systems 0.01

Indirect Emissions from Manure Management (CRF 3.B.2.5)

Indirect emissions result from volatilgtrogen losses thabccur primarily in the form of ammonia and
NOx. The fraction of excreted organic nitrogen that is mineralized to ammonia nitrogen during manure
collection and storage depends primarily on time and, to a lesser degree, temperatuiegeMittosses
begin at the point of excretion in buildings and other animal production areas and continue through on
site management in manure management systems.
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Tier 1 calculation of N volatilization in the form of Nidd NQ from MMS is based on multipghtion of

the amount of nitrogen excreted (from ale livestock categories) and managed in each MMS by a
FNIOQlGA2Yy 2F @2tF0AtAT SR yAGNRASY 069[d ManducLD b
method is applied usingational nitrogen excretion data MMS data and default fractions of N losses

from MMS due to volatilization (Table 10.22). In order to estimate indirgt &missions from Manure
Management, the fraction of nitrogen losses due to volatilization and the default indireabrf&dg
associated with these losses were employed (Table 11.3, IPCC 2006 G

According to methodology 2006 IPCC the fraction of manure nitrogen that leaches from manure
management systems (Fragnmg is highly uncertain and should be developed as antgtspecific value
employedin the Tier 2 methodBecause thevalue ofthe fraction is not available in Cze&epublic (no
measurements omational survey), estimation of this category cannot be included in the emission
inventory. The CRF tables contdne hotation key NE

5.2.2.3 Uncertainty and time -series consistency

On the basis of the recommendations of ERT 2009, the estimation of manure managepint N
emissions from horses and goats is reported as two individual groups of animals (category Other
livestock was regrouped to two categories), applying the IPCC Tier 1 method and the IPCC default values.
¢KS (G2GFf SYAdairzya TNRPXNBIKSYGBHSNSFHEADAEPA2NNR ¥

The Chlemissions from Manure Management of cattle were recalculate@011. In line with IPCC, a
highertier method to estimate the CHemissions from Manure Management (cattle only) was
implemented in the 2014ubmission. The aim of the recalculation was to review the estimation of
methane emissions from the Manure Management for cattle by Tier 2. The study by Exnerova (2013, in
Czech) describing a new method was elaborated.

Based on the new zetechnical dataand updated countnspecific parameters and activity data, the
emissions from Manure management for the dairy and dlairy cattle categories were calculated by

Tier 2. The pO emissions from Manure management were revised using the new Nex values for dair
and nondairy cattle with the updated parameters (feed consumption, nitrogen feed intake and protein
content of milk, to estimate the amount of N retained in milk). Eq. 10.32 and Eq. 10.33 (2006 IPCC) were
used to revise Nex and to calculate the varialier nitrogen intake and retained nitrogen retained (milk
production and growth). The results were used as an input for Eq. 10.31. The parameters for estimation
of the revised Nex for cattle were collected from the literature and from personal commuoricatiith
agricultural experts. The protein content in millas determined as 3% (Poustka 2007, Ingr 2003 and
Turek 2000) and the protein contetn feed (in dry matter) as 28 (Zeman - Czech feed standards
12-21%, Central Institute for Supervigirand Bsting in AgricultureI8 > Y I NI} 6 O2 @t LISNA @
18%). The D emissions from Manure Management were recalculated using new national parameters:
feed consumption, nitrogen feed intake and protein content of milk and feed (revised Nex value). In
addition, the values of digestible energy expressed as a percentage of the gross energy (DE) for cattle
were revised (the default values were replaced by national values). Further national data on the
distribution of manure management practices across AWMS v@gef t SOGSR 'y R dzLJRI § &
2010 and 2014 pers.com.).

The countryspecific redistribution of manure management practices across AWMS for cattle was taken

from Hons and Mudrik (2003) for the 1980 LISNA 2R | YR dzLJRF G S,ROIRF G+ F
personal commun.) was used for the 268011 period. Dr. Kvapilik (Institute of Animal Science in
Prague) also provided national data on grazing animals (cattle feed situation,-3andbTab. ).

Uncertainty estimates are based on expert judgmerhe uncertainty in the activity data equals to 5%.
The uncertainty in the emission factor for estimation of;@hhissions equals to 20%; for estimation of
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N,O emissions, this value equals to 30%. The combined uncertainty faendigbions equals to 28%
and that for NO emissions equals ®0.41%.

5.2.2.4 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventory verification of agriculture is presented in
section 5.1.3.

5.2.2.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

According to ERT recommendation the Nitrogen excretion ra® corrected for swing3.B.2.3)and
cattle population(3.B.2.1) Protein content for all cattle feed was reducedrfrd 8% to 16.5%Tlhis value
is based orthe paper of Task Force of Reactive Nitrogen (TERMple ES2 with the mean protein
content for "low ambition" for dairy cattleAnnual average N excretiotN¢X for swine was changed
based orthe correction of aveage swine weight (originally calculated based on the slaughter weight).

The NO emissions from leached nitrogen in @Bre deleted becausdeaching from the animal manure
is alreadyreported under 3D. The notation key NE wesed forthe category Indiret emissions from
Manure Management. The fractions (Féggsand Fragssvg of N loss fromManure Maragement
System MMS) were updated to coordinate reporting for.[® emissions from Manure Management and
N,O emissions from managed soils.

During QA/QC predure the technical error waslentified in category Manure Management of cattle.
The Gross energy intakes (GE) and then also Emission factors (EF) of Manure Management for cattle
(3.A.1)were corrected

5.2.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncertainties is in progress.

5.3 Rice cultivation (CRF 3.C)

G LINBaSyidaszx y2 O2YYSNOAFET NROS OdzZ GA@lIGA2Y Aa o685
key is reported in the CR&bles.

5.4 Agricultural soils (CRF 3.D)

5.4.1 Source category description

This source category includes direct and indirect nitrous oxide emissions from agricultural soils. Both of
these categories (direct and indirect) are key sourcel,af soil emissionsTab. 5-19). Nitrous oxide is
produced in agricultural sailas a result of microbial nitrificatioand denitrification processes. The
processes are influenced by chemiaatl physical characteristics (availability of mineral N substrates and
carbon, soil moisture, temperature and pH). Thus, addition of mineral nitrogen in the form of synthetic
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fertilizers, animal manure applied to soils, crop residue/renewal and sewage@esladhance the
formation of nitrous oxide emissions

Nitrous oxide emissions from agricultural managed soils include these subcategories:
1  The direct emissions (synthetic fertilizers, animal manure applied to soils, crop residues,, sewage
sludge, Nmineralized in mineral soils)
1 The emissions from pasture manure (PRP)
1 The indirect emissions (atmospheric deposition and nitrogenous substances flushed into water
courses and reservoireaching)

In 2015, 77% of totaN,O emissions from Agriculture origited from Agricultural Soils, while the rest
originated from Manure Management (23%). The trend\y® emissions from this category is during
reporting period 1992015 decreasinglab. 5-19 presents theN,O emissions of Agricultural soils by the
individual subcategories.

Tab. 5-19 N,O emissions come from Agricultural Soils in period 198115 in kt NO

Total Direct emissions Pasture Indirect emissions

emissions a e \VEWlllEss s Atmosph. | Leaching
deposition
1990 19.45 6.57 3.05 - 3.66 0.03 0.82 1.77 3.56
1991 16.39 4.67 2.92 - 3.43 0.03 0.78 1.53 3.02
1992 13.62 3.55 2.67 - 2.81 0.03 0.70 1.33 2.53
1993 12.04 2.83 2.39 - 2.80 0.03 0.58 1.15 2.25
1994 11.65 3.19 2.09 - 2.60 0.02 0.49 1.08 2.17
1995 12.22 3.60 1.97 - 2.60 0.02 0.69 1.10 2.23
1996 11.43 2.99 1.98 -- 2.62 0.02 0.68 1.04 2.10
1997 11.45 3.23 1.90 -- 2.52 0.02 0.64 1.04 2.10
1998 10.96 3.19 1.82 -- 2.34 0.02 0.59 1.00 2.01
1999 11.04 3.15 1.84 -- 2.40 0.02 0.60 1.00 2.03
2000 10.93 3.35 1.76 -- 2.24 0.02 0.58 0.99 2.00
2001 11.34 3.55 1.74 -- 2.39 0.02 0.58 1.00 2.07
2002 10.94 3.57 1.72 0.01 2.08 0.02 0.56 0.99 1.99
2003 9.74 3.01 1.67 0.02 1.76 0.02 0.55 0.92 1.78
2004 10.93 3.40 1.61 0.02 2.42 0.02 0.54 0.94 1.99
2005 10.38 3.25 1.55 0.02 2.20 0.02 0.56 0.90 1.88
2006 10.10 3.38 1.51 0.03 1.88 0.02 0.55 0.90 1.83
2007 10.44 3.52 1.50 0.03 1.97 0.02 0.61 0.92 1.88
2008 11.01 3.74 1.46 0.03 2.18 0.02 0.68 0.94 1.97
2009 10.40 3.48 1.36 0.02 2.09 0.02 0.70 0.88 1.85
2010 10.19 3.55 1.32 0.04 1.90 0.02 0.68 0.87 1.81
2011 10.85 3.75 1.27 0.04 2.26 0.02 0.71 0.88 1.92
2012 10.63 3.90 1.26 0.03 1.93 0.02 0.74 0.89 1.88
2013 11.24 4.10 1.37 0.03 2.10 0.02 0.74 0.91 1.97
2014 11.75 4.21 1.28 0.03 2.47 0.02 0.75 0.93 2.08
2015 11.60 4.24 1.30 0.01 2.28 0.02 0.78 0.94 2.05

Note: (a) Synthetic fertilizers, (b) Animal manure applied to soils, (c) Sewage $t)dGeops residues, (e) N mineralized in
mineral soils

5.4.2 Methodological issues

Although agricultural soils amekey source, emissions of® are estimated and anagd usinghe Tierl
approach of the IPCC methodology (2AP&EE A set of interconnectedpreadsheets in MS Excel has
been used for the relevant calculations for several years. The emissions from nitrogen exameted
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pasture range and paddocks by animals are reported under animal productithe iIGRF table. The
nitrogen from manure that ispread daily is consistently included in the manure nitrogen applied to
soils

5.4.2.1 Activity data

The standard calculation of Tigr required the following input information based on Statistical
Yearbooks of the Czech RepubBtafistical Yearbook4990-2015):

1 Theamount of nitrogen applied in the form of industrial nitrogen fertilizers (CzSO data);
Thefarm animal population data (CzSO data presented in T8l 5

Theannual yields (i.e. harvests, see Tai22)

Themanure production during grazing of animals (PRP category, see-I@h. 5
Theannual sewage sludge directly applied to the agricultural soils

= =4 -4 -—Aa A

Theannual amount of N in mineral soils that is mineralised, in association with loss of soil C from
soil organt matter (FSOM) as a result of changes to land use or management

5.4.2.2 Direct emissions from managed soils (CRF 3.D.1)

The emission factors used for calculation of diregPNemissions are shown in Tab2®. The IPCC
default fraction values are used to estimdtieO emissions.

Tab.5-20 The emission factors for the estimation of the direct emissions from managed soils (Table 11.1, 2006 IPCC Gl.)

Synthetic fertilizer
Animal Waste
Sewage Sludge ER=0.01 kd\;O-N/kg N

N-crop residues

Mineralized N

Cattle, pigs, poultry ER=0.02 kg\,O-N/kg N
Sheep, others ER=0.01 kg\,O-N/kg N

Synthetic N fertilizers (&, CRF 3.D.1.1)

The application of agricultural fertilizers was formerly intensive in the Czech Republic, but decreased
radically during the 19903 .he activity data are taken from official statistical offices (CZB{@)amount

of nitrogen fertilizers applied in 1990 eaglled over 418 kt, which had decreased @0Xt by 205. This
corresponds to the trend reported fahe use of fertilizers, which decreased substantially in the early
Mppnad o6{ttdzaz20t SiG fd®X HnAcLD

Organic N applied as fertilizer (FON incl. animal manwed sewage sludge, CRF 3.D.1.2)

The amount of organic N inputs applied to soils was calculated using Equation 11.3 (2006 IPCC
Guidelines). This includes applied animal mararésewage sludge applied to soils. In order to estimate

the amount of animal maure nitrogen that is directly applied to soils, it is necessary to reduce the total
amount of nitrogen excreted by animals in managed systems by the losses of N through volatilisation. To
coordinate with reporting for BD emissions from managed soils, £f.34 and the default values for
nitrogen loss from Table 10.22 (2006 IPCC) were used to estimate the amount of animal manure nitrogen
that is directly applied to soils.

A newly reported sulzategory includes the emissions generated by direct applicatigewage sludge
to agricultural soils. The verifiable activity data from CzSO in tonnes of dry nslssdmaavailable since

HANH® ¢KS yEGA2yEE ALISOATAO Gt . 2e89) ahd defdiult emiiahS y O 2
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factor (EFL; see Table 11.12006 IPCC Guidelines) were utilized to estimate the emissions from sewage
sludge

Urine and dung N deposited on pasture by grazing animals (FPRP, CRF 3.D.1.3)

The annual amount of N deposited on pasture, range and paddock soils by grazing animals was
estimated using Eq. 11.5 from the number of animals of each livestock species, the annual average
amount of N excreted by each livestock species and the fraction of this N deposited on pasture, range
and paddock soils by each livestock species. The data dded¢his estimation can be obtained from

PRP (cattle, swine and poultry) in the livestock category. The default emission factors-glataré

used to estimate emissions from different animal categories. The fraction of livestock N excreted and

depositd onto soil during grazing (Feag) varied from 0.85 in 1990 to 0.67in 2015.

Tab. 5-21 IPCC default emission factors of animal waste for PRP

; [kg NoO-N per kg N excreted]

PRP (cattle, swineqoultry) 0.02

PRP (sheep, others) 0.01

N-crop residues (FCR, CRF 3.D.1.4)

This category includes the amount of N in crop residues (agowmend and belowground), including N
fixing crops, returned to soils annually. It also includes the N frefixihg and nonN-fixing forages
mineralised during forage or pasture renewal. Tisisestimated from crop yield statistics (CzSO) and
default factors for abowvébelow-ground residues: yield ratios and residual N contents (see
Tab. 522). The zero values were applied as the parametersfiagand Fragyrn

Tab. 5-22 Annual yield of agricultural products (t/ha)

Grains ' Pulses Potatoes Sugar beets Fodder Soya beans
1990 5.42 2.68 16.00 33.89 6.77 3.67
1995 4.17 2.38 17.04 39.63 6.13 1.29
2000 3.92 2.09 21.32 45.62 5.60 1.25
2005 4.81 2.44 28.08 53.31 6.20 2.04
2010 4.71 1.86 24.56 54.36 6.05 1.69
2015 5.89 2.89 22.26 59.38 5.74 1.64

Tab. 5-23 Data from Table 11.2 (2006 IPCC)

Grains Pulses Potatoes Sugar beets Fodder ~ Soya beans
Dry mater 0.88 0.91 0.22 0.22 0.91
Rag calc calc calc calc calc calc
AGoum calc calc calc calc calc calc
FraGemove 0.0 0.0 0.0 0.0 0.0 0.0
NAG 0.006 0.008 0.019 0.019 0.027 0.008
Rs¢BIO 0.22 0.19 0.2 0.2 0.4 0.19
Nzg 0.009 0.008 0.014 0.014 0.022 0.008

Note: The parametersyBand AGyare calculated by using Eq. 11.6 (2006 IPCC Gl.) and adequate parameters.

Since different crop types vary in residue, yield ratios, renewal time and nitrogen contents, separate
calculations are performed for majarop types and therthe nitrogen values for alihe crop types are
summed up. Crops are segregated into: 1) 4fixing grain crops, 2) fixing grains and pulses, 3)
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potatoes, 4) sugar beets, 5}iXing forage crops (alfalfa, clover) and 6) soya.l&d is used to estimate
N from crop residues and forage/pasture renewal for a Tier 1 approach.

Data on crop yield statistics (yields and area harvested, by evep® obtained from national sources
(CzS0). Since yield statistics for many crops are rapartdielddry or fresh weight, a correction factor

was applied to estimate dry matter yields where appropriate (Eq. 11.7). The default values for dry matter
content from Table 11.2 were employé@lab. 5-23). Only forage production activity data are presented

as dry matter irthe CzSO statistics

Mineralization/Immobilization Associated with Loss/Gain of Soil Organic Matter
(FSOM, CRF 3.D.1.5)

The annual amount of lh mineral soils that is mineralised, in association with loss of soil carbon from

soil organic matter (foy) is a result of changes to land use or management. The activity data are taken
from the LULUCF sector inventory, as an annual amount of carbomérahsoils from Forest land (CRF

Table 4.B.2.1) and Grassland (CRF Table 4.B.2.2) converted to Cropland (in kg Cl/year). The Eqg. 11.8 (2006
IPCC Gl.) is used to estimate the N mineralised as a consequence of this loss of soil C, where the default
value 15s used as C:N ratio of the soil organic matter.

EQUATION11.8
N MINERALISED IN MINERAL SOILS AS A RESULT OF LOSS OF SOIL C THROUGH CHANGE IN LAND
USE OR MANAGEMENT (TIERS 1 AND 2)

( 1) 1
Fsonr = X\ | ACs st 1t "z {+1000|
ol /

5.4.2.3 Indirect emissions from managed soils (CRF 3.D.2)

In addition to the direct emissions of,® from managed soils that occur through a direct pathway (i.e.
directly from the soils to which N is applied)nissions of BD also take place through two indirect
pathways. The first of these ways is the volatilization of N ag afid oxides of N (N@ and the
deposition of these gases and their products,Nkihd NQ onto soils and the surface of lakes and other
waters.

The method for estimating indirect ., emissions includes two emission factors (Tal25)5 one
associated with volatilized and Hdeposited N (Ef, and the second associated with N lost through
leaching/runoff (Ef). The overall value for EEquals0.0075 kg BO-N/kg N leached/ in runoff water.
The method also requires values for the fractions of N that are lost through volatilizatior {&rea
Fragasy or leaching/runoff (Fragac). The default values of these fractions are presentetiab. 524.

Tab. 5-24 The IPCC default parameters/fractions used for indirect emission estimation (Tabi&, D06 IPCC Gl.)

Fragasm 0.20
Fragase 0.10
Frageacwn) 0.30

Tab. 5-25 Emission factors (EFs) for indirect emission estimation

Atmospheric Deposition ER = 0.01 kg\,O-per kg emitted NEland NO¢

Indirect emissions ; ; .
Nitrogen Leaching ER=0.0075 kd\,O - per kg of leaching N
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Volatilization

The NO emissions from atmospheric deposition of N volatilized from managed soil are estimated using
Equation 11.9, where FON includes also sewage sludge inputs. The conversiOriNogémissions to O
emissions for reporting purposes is performed by factor 44/28.

EQUATION 11.9
N,O FROM ATMOSPHERIC DEPOSITION OF N VOLATILISED FROM MANAGED SOILS (TIER 1)

N,Oyrpy=N = [[Fs,w' o Fracg o )+ ((Foy + Fpgp )® Fracg sy _]]' EF,
Leaching/Runoff

The NO emissions from leaching and runoff in regions, where leaching and runoff occurs, are estimated
using Equation 11.10, whergfincludes also sewage sludge inputs. The conversion@iN\emissions
to N,O emissions for reporting purposes is performed by factor 44/28.

EQUATION 11.10
N,;O FROM N LEACHING/RUNOFF FROM MANAGED SOILS IN REGIONS WHERE LEACHING/RUNOFF
OCCURS (TIER 1)

NyOpy—N = (Fs_-’v + Fon + Fprp + Feg + Fsopr ) Fracpp ey ® EF5

5.4.3 Uncertainty and time -series consistency

In relation to the consistency of the emission series fg® Nagricultual soils), it should be mentioned
that emission estimates have been calculated consistently according to the default methodology of the
IPCC 2006 Guidelines (IPCC, 2006).

The quantitative overview and emission trends during the 12005 period are showm Fig. 51 and
the trend in NO emissions from agricultural soils is summarized in Td®. Puring 1992015, total
emissions from agricultural soils decreased by 40% (rapidly during thelB®&period).

Following ERT, the Czech emission inventeaymt verified the activity data required for this category

and found that the previously reported data based on expert judgment of the areas could not be
confirmed and verified from the official statistics. According to the expert common consensus (I.
{(128Pt 2 to c2G§iz 9 /ASYyOAlLfl YR %d 9EYSNROt 0OX
this country and hence also no data for this category. Organic soils mostly occur on forest land and are
reported under LULUCF sector.

On the basis othe recommendations of ARR (2009), several recalculations were performé&d (N
emissions from Animal manure applied to soils, Crop residudgjig crops) and technical errors in the
emission inventory of agricultural soils in the 2010 submissiere corected.

In 2011, the Nex for cattle was revised, which led to changes@néwhissions from i) animal manure
applied to soils, ii) PRP, iii) atmospheric deposition and iv) N lost through leaching aofl run

Based on the ERT recommendations (2011) cewspecific data was obtained and the following
improvements were implemented into the submission
1. NHixing forage crops such as alfalfa and clover were included in the calculation® @niNssions
and
2. Potatoes and sugar beet crops produced in dwmuntry were included in the estimations ot®!
emissions from crop residues returned to soils.
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On the basis of the recommendations of TERT and ERT the Di@&nNssions from agricultural soils
were recalculated and reported in the 2016 resubmissioris Téd to changes in ® emissions from
Synthetic fertilizers, Animal manure applied to soils, Crop residues and N mineralized in soils.

Uncertainty estimates are based on expert judgment. The uncertainty in the activity data for estimation
of direct and mdirect emissions &m agricultural soils equals 26 for Pasture, Range and Paddock
Manure (PRP) this value equalsd0The uncertainty in the emission factor for estimation of direct and
indirect emissions bm agricultural soils equals 9§ for estimabn of emissionsrom PRP this value
equals 1006. The combined uncertainty for the direct and indirect emissions from agricultural soils
equals 53.85%; for N20 emissions from RRRure this value equals 1004

5.4.4 Source-specific QA/QC and verification
A detailed description of sourespecific QA/QC and inventory verification of agriculture is presented in
section 5.1.3.
5.4.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

According to ERT reconendation thevalue of Fragemove (3.D.1.4) washanged from 0.5 to zero
because survey data of country experts requifedge 11.142006 IPCC Gl.) is not available.

The fctor 0.9, originally applied to reduce the input data of synthetic fertilizersategory3.D.1.1
(Direct N20emission¥to consider emitting Nkland NQ, was cancelled.

Inventory team decided to adopt the recommendation of 2006 IPCC Guidelimeshanged EF1 from
1.25% to %. It resulted in decreasedMemissions from mineral falizers (3.D.1).

Tier 1 approach and input data frothe LULUCF sector (kt C from Forest land and Grassland converted
to Gropland) were used to estimate N mineralized in mineral soils as a result of loss ofssddiated
with change in landise (Fsop) according to Eq. 11.84.B.2.2)

The amount of sewage sludge was added to the Eq. 11.9., the activityndhtdingamount of sewage

sludge (part of FON), crop residues (FCR) and N mineralized in mineral soils (FSOM), were added to Eq.
11.10.(3.D.1.2h.

5.4.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncertainties is in progress.

5.5 Prescribed burning of savanna (CRF 3.E)

This activity is prohibited by the Czech Law (Air Protection Act}, prescribed burning of savanna does
not occur in the Czech Republic
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5.6 Field burning of agricultural residues (CRF 3.F)

This activity is prohibited by the Czech Law (Air Protection Act), thus field burning of agricultural residues
does not occur in th€zech Republic.

5.7 Liming (CRF 3.G)

5.7.1 Source category description

Liming is used to reduce soil acidity and improve plant growth in managed systems, particularly
agricultural lands and managed forests. Adding carbonates to soils in the form of limérfegtone or
dolomite) leads to C&emissions as the carbonate lime dissolve and release bicarbonate, which evolves
into CQ and water. The liming on all managed soils is reported under this category, i.e. arable lands,
grasslands and forest lands.

5.7.2 Method ological issues

However, the reactions associated with limestone application also lead to evolution,pfv@ioh must

be quantified. The activity data is derived from the official national statistics and Green Report of
Forestry (see Tab.-B). Of the rgorted total Imestone used in agriculture, 9% was ascribed to
agricultural soils in cropland € to grassland) based on expert judgment (V. Klement, Central Institute
for Supervising and Testing in Agricultgrgers. comm. 2005).

The share of liming dbrest lands in total liming in the Czech Republic was the highest in the Q000
2002 peiod, when the value was over ¥and & much as 1% in 2000. In 2015 thenling in forests
equals almost %.

Tab. 5-26 The limestone quantity applied to managed soils (in thousand tons)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 |

CL+GL 2650 700 230 220 230 248 255 210 204 196 209 210 196
FL 269 121 162 139 48 24 03 00 10 1.0 467 278 292

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 |
CL+GL 172 158 143 160 174 203 145 135 182 263 308 342 353
FL 65 153 26 168 72 123 01 51 00 00 00 00 18

Notes: CL = Cropland, GL = Grassland, FL = Forest land

Thequantification followed the Tier 1 method (Eqg. 11.12, IPCC 2006 Gl.), with an emission factor of 0.12
t C/t CaC@ To convert CQC emissions into G@actor 44/12 was used. Separate data are not available

for limestone and dolomite, hence the aggregaté¢iresites for total lime applications are reported. The
application of agricultural limestone was previously intensive in this country, but decreased radically
during the 1990s. The activity data corresponds to the trend reported for use of fertilizersh whic
RSONBFaSR | 20 Aefal,2008) The applichtios of lonedtohedaa &gédultural land
(incl. forest) in 2015 reached more than@®thousand tons, while almost¥%b of liming was applied on
forest areas.
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5.7.3 Uncertainties and time -series consistency

Uncertainty estimates are based on expert judgment (AD) and default value (EF). The uncertainty in the
activity data for estimation of erssions from Liming equals to @) the uncertainty inHe emission
factor equals to 5%. The combined uncertay of emission estimabn from Liming equals to 53.8&

5.7.4 Source-specific QA/QC and verification

A detailed description of sourespecific QA/QC and inventory verification of agriculture is presented in
section 5.1.3.

5.7.5 Source-specific recalculations, includi ng changes made in response to the review
process and impact of emission trend

No recalculation was performed in this submission.

5.7.6  Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncertailes is in progress.

5.8 Urea Application (CRF 3.H)

5.8.1 Source category description

Adding urea to soils during fertilization leads to a loss of tG&@ was fixed in the industrial production
process. Urea is converted into ammonium, hydroxyl ion and bicarbonate, in the presence of water and
urea enzymes. This source category is included because thee@@val from the atmosphere during

urea manufaturing is estimated in the Industrial Processes and Product Use Sector (IPPU Sector).

5.8.2 Methodological issues

Tier 1 and Eg. 11.13 are utilized to estimate, EQissions. Domestic production records for urea were
used to obtain an approximate estimate of thenount of urea applied to soils on an annual basis (Tab.
5-27). The default emission factor is 0.20 for carbon emissions from urea applications, which is
equivalent to the carbon content of urea on an atomic weight basis. To estimate the totaC CO
emissions, the product of the amount of urea is multiplied by the emission factgrCQEmissions are
converted into C@by multiplying by 44/12.

Until 2013, the values of urea application to agricultural land have ranged from 92 to 190 thousand tons.

An extreme decline in urea production and its application to managed soils was recorded in 2013 (1100
tons only), due to significant restrictions on Czech production and a transition to the import policy. In the
previous submission, the new activity data wexietained and applied to the inventory. The statistical
production data were replaced by more precise data corresponding to the real consumption by the
aAyAadaNER 2F ! ANROdA GdzNBE® ¢KSasS RIEGEFE FT@FLAtlIofS a
records. The application of urea to agricultural land in 2015 reached almost

225 kt of urea, which is the highest ever level since 1990.
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Tab. 5-27 Domestic production of urea (IPPU) applied to managed soils

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002‘

Urea (kt) 148 180 148 127 124 149 137 92 195 120 65 106 87
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 ‘
Urea (kt) 83 96 101 113 166 137 117 152 151 185 171 78 255

5.8.3 Uncertainties and time -series consistency
Uncertainty estimates are based on expert judgment (AD) and default value (EF). The uncertainty in the
activity data for estimation of emissions from Urea application equals to 20%, the uncertainty in the

emissionfactor equals to 50%. The combined uncertainty of emission estimation from Urea application
equals to 53.85%.

5.8.4 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventory verification of agriculture is presented in a
section 5.1.3.

5.8.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

No recalculation was performed in this submission.

5.8.6 Source-specific planned improvements, including tracking of those ident ified in the
review process

The analysis of uncertainties is in progress.
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6 Land Use, Land-Use (hanges and Forestry (CRF Sector 4)

6.1 Overview of sector

The emission inventory of the Land Use, Land Use Change and Forestry (LULUCF) sector includes
emissionsand removals of greenhouse gases (GHG) resulting from land useudanchange and
forestry. The inventory was originally based on application of the IPCC Good Practice Guidance for Land
Use, LandJse Change and Forestry (IPCC 2003, further also ablee\aat GPG for LULUCF) and the
reporting format adopted by the™®Conference of the Parties (COP) to UNFCCC. The reporting guidelines
were revised at the 19 COP in 2013 by decision 24/CP.19. It demands that, starting in 2015, Parties
included in Annex tio the Convention should apply the 2006 IPCC Guidelines for National Greenhouse
Gas Inventories (IPCC 2006) that are linked to the previously used methods outlined in Chapter 3 of GPG
for LULUCF (IPCC 2003). In addition, decision 24/CP.19 encourages tfehes 2013 Supplement to

the 2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands (IPCC 2014a) in preparing
the annual inventories under the Convention due in 2015 and beyond. The current LULUCF reporting is
also guided by the 2013 Rsed Supplementary Methods and Good Practice Guidance Arising from the
Kyoto Protocol (IPCC 2014b). This material is used, together with IPCC (2006), to prepare the assessment
and reporting of annual changes in carbon stocks and associatednii€sions ad removals from the
Harvested Wood Products (HWP contribution), which has been mandatorily reported under LULUCF
since the 2015 NIR submission.

Reporting of the LULUCF sector in the Czech Republic has gradually incorporated the specific
requirements on tle inventory based on IPCC (2003, 2006, 2014a, 2014b) in the previous submissions.
The current inventory of the LULUCF sector uses the revised reporting structure, including the estimated
HWP contribution. In terms of land use representation and {asel clange identification required for
emission estimation for the LULUCF land use categories, the Czech inventory employs a refined system of
land use identification at the level of the individual cadastral units. Although the Czech LULUCF inventory
is still inthe process of further refinement and consolidation, it represents a solid system for providing
information on GHG emissions and removals in the LULUCF sector, as well as for providing additional
information on the LULUCF activities required under thetdgaotocol.

The current inventory includes @@missions and removals, and emissions of-Qdh gases (CH NO,

NOcand CO) from biomass burned in forestry and disturbances associated withidantbnversion. The
inventory covers all major LULUCF lase categories, namely 4.A Forest Land, 4.B Cropland, 4.C
Grassland, 4.D Wetlands, 4.E Settlements and 4.F Other Land, all linked to the Czech cadastral
classification of lands. It also includes the HWP contribution, which is reported under category 4.G
Havested Wood Products. The emissions and/or removals of greenkgasses are reported for all the
mandatory categories.

The current submission covers the whole reporting period from the base year of 1990 to 2015. The
currently reported estimates changed comparison with the previously reported values as a result of
further refinements in adopted emission factors affecting emission estimates for some categories that
resulted in recalculations for the entire reporting period. The current and previousbytegp sectoral
estimates of greenhousgas emissions and removals are depicted in Fig. ®he implemented changes

led to only marginally different estimates for the individual years compared to the previously reported
emission removals. The data shownrFig. 61 include emissions and removal for all land use categories
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and estimate of the HWP contribution. Detailed information on the implemented changes and
performed recalculations is provided below for the individual LULUCF categories.
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Fig.6-1 The current and previously reported estimates of emissions for the LULUCF sector. The values are negative, hence
correspond to net removals of greehouse gases.

6.1.1 Estimated emissions

Tab. 61 provides a summary of ¢hLULUCF GHG estimates for the base year of 1990 and the most
recently reported year, 2015.

Tab. 6-1 GHG estimates in Sector 4 (LULUCF) and its categories in 1990 (base year) and 2015

Sector/category Emissions 1990 Emissions 2015
kt CQ eq. kt CQ eq.
4 Total LULUCF -6 488 -6 641
4.A Forest Land -4 859 -6 053
4.A.1 Forest Land remaining Forest Land -4 537 -5561
4.A.2 Land converted to Forest Land -321 -482
4.B Cropland 121 5
4.B.1 Croplanademaining Cropland -2 -84
4.B.2 Land converted to Cropland 123 89
4.C Grassland -145 -550
4.C.1 Grassland remaining Grassland 0 -276
4.C.2 Land converted to Grassland -145 -274
4.D Wetlands 22 25
4.D.1 Wetlands remaining Wetlands 0) (0)
4.D.2 Lancconverted to Wetlands 22 25
4.E Settlements 85 88
4.E.1 Settlements remaining Settlements 0) (0)
4.E.2 Land converted to Settlements 85 88
4.F Other Land (0) 8
4.G Harvested Wood Products -1713 -164

Note: Emissions of ne@Q gases (CiHand NO)are also included.

In 2015, the net GHG flux for the LULUCF sector, estimated as the sum of emissions and removals,
equalled-6641 Gg CQeq., thus representing a net removal of GHG gases. In relation to the estimated
emissions in other sectors in the cdanfor the inventory year 2014, the removals realized within the
LULUCEF sector decrease the GHG emissions generated in other sectors by 6.3%. Correspondingly, for the

Part 1: Annual inventory submission 253



()
.vgﬁ CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA9902015

base year of 1990, the total emissions and removals in the LULUCF sector e8G9 CQeq. In

relation to the emissions generated in all the other sectors, the inclusion of the LULUCF estimate reduces
the total emissions by 3.3% for the base year of 1990. It is important to note that the emissions within
the LULUCF sector exhibit hiigiter-annual variability Fig.6-1) and the values shown in Tabl6hould

not be interpreted as trends. The entire data series can be found inditresponding CRF Tables.

6.1.2 Key categories

Tab. 6-2 Key categories of the LULUCF sector (2015)

Category KC Alincl. KCAlexcl. KCA2incl. KC A2excl. % of total GHG
LULUCF LULUCF LULUCF LULUCF incl. LULUCF

4.A.1 Forest Land CQ LA, LA, vyes no yes no 4.42

remaining Forest Land TA TA

4.G Harvestedwood CQ TA TA  yes no yes no 0.13

products

KC: key category, l-Adentified by level assessment, Tidentified by trend assessment
% of total GHGelativecontribution of category to net GHG (including LULUCF)

Of the main categories listed in Tabl6two were identified as a key category according to the IPCC
Good Practice (2006 IPCC Guidelines). One is 4.A.1 Forest Land reFaigsnd.and with a contribution

of 4.42%, which is the major LULUCF category identified by both the level and trend assessment for 2015
(Tab. 82). The emissions in this category are mostly determined by changes in the biomass carbon stock.
The second is.& Harvested wood productdts contribution reached more margin@l13%, which
however still qualifies it among the key categories by the level assessment for 2015.

6.1.3 Coverage of pools and methodological tiers

The current inventory submission of the LULW&¢or includes all the mandatory categories and carbon
pools, as well as emissions related to HWP. The specific information related to methodological tiers and
pools included in the category estimates is provided under the individual chapters by thé&aifelQGe
categories (Chapters 6.4 to 6.9) and the category of HWP contribution (Chapter 6.10).

6.2 Information on approaches used for representing land areas and on land -
use databases used for the inventory preparation

The reporting format requires the estirhan of GHG emissions into the atmosphere by sources and sinks
for six landuse categories and, since reporting year 2013, also for the-uasgecific category of
Harvested wood products (4.G). The lamsk categories are Forest Land, Cropland, Grassdatands,
Settlements and Other Land. Each of these categories is divided into lands remaining in the given
category during the inventory year, and lands that are newly converted into the category from a
different one. Accordingly, GPG for LULUCF (IPG® 20d its follow up 2006 IPCC Guidelines (IPCC
2006) outline the appropriate methodologies for estimation of emissions.

Consistent representation of land areas and identification of lasel changes constitute the key steps in

the inventory of the LULUCSector in accordance with the 2006 IPCC Guidelines (IPCC 2006). The
adopted system of landse representation and landse change identification was constructed
gradually. Since the 2008 NIR submission, this has been exclusively based on the caddstrsé lan
information of the Czech Office for Surveying, Mapping and Cadastre (COSMC; www.cuzk.cz). The Czech
land-use representation and the langse change identification system use annually updated COSMC
data, elaborated at the level of about 13 thousandiuidual cadastral units. The system was constructed
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in several steps, including 1) source data assembly 2) linkingukdefinitions 3) identification of land

use change 4) complementing time series. These steps are described below. The resultaémakys
consistent representation of land areas having the attributes of both Approach 2 and Approach 3 (IPCC
2006), permitting accounting for all landse transitions in the annual time step. The individual steps are
described below.

6.2.1 Source data compilatio n

The methodology requirements and principles associated with the approaches recommended by the
GPG for LULUCF (2006 IPCC Guidelines) imply that, for the reported period of 1990 to 2015, the required
land use should be available for the period startingrfr@969. Information on land use was obtained

from the Czech Office for Surveying, Mapping and Cadastre (COSMC), which administers the database of
G! 3ANBILGEGS INBFa 2F OFRFadNXt fFryR OFGiS3a2NRSaé¢ o
the indiMdual cadastral units (1992015) and individual districts (since 1969). There are ovel0D3

cadastral units, the number of which varies due to separation or division for various administrative
reasons. In the period from 1992 to 2015, the total numbkcadastral units varied between D27 and

13091.

To identify the administrative separation and division of cadastral units within a given year, two
approaches were employed. Previous to 2004, the cadastral units were crosschecked by comparing the
areasin subsequent years using a threshold of Hed€tare difference. Starting in 2004, the explicit
change of land use was quantified within and for each year directly by the data provider, i.e., COSMC, at
the request of the inventory team. The latter appobadoes not require reconciliation of individual
cadastral units between the consecutive years, as it adopts the addressed land use change information
available in the COSMC database.

To obtain information on landse and laneuse changes prior to 1993,camplementary data set from
COSMC at the level of 76 district units was prepared. It covered the period since 1969 and was required
for application of the IPCC default transition time period of 20 years for carbon stock change in soils. The
spatial coverag of cadastral and district units is also showiig.6-2.

6.2.2 Linking land -use definitions

The analysis of land use and lamse change is basedontRel G FNRY GKS a! 3aNB3II G
flryR OFGS32NASae 6! 1/ [/ 0z OSydNrffte O2fftSOGSR |
265/1992 Coll., on Registration of proprietary and other material rights to real estate, and Act No.
344/1992 Coll.on the real estate cadastre of the Czech Republic (the Cadastral Act), both as amended
by later regulations. AACLC distinguishes ten land categories, six of them belonging to land utilized in
agriculture (arable land, hefields, vineyards, gardens, dvards, grassland) and four under other use
(forest land, water surfaces, builip areas and courtyards, and other land). For the explicitly addressed
within-year land use change identification, three additional specific -las®l subcategories were
distingtished, namely water surfacgwaterlogged soil, other land waterlogged soil and other lang

unfertile land. The AACLC land use categories and@ggories of the COSMC database were linked so

as to most closely match the default definitions of the sigjor landuse categories (Forest Land,
Cropland, Grassland, Wetlands, Settlements and Other Land ) as given by the 2006 Guidelines for
National Greenhouse Gas Inventories (IPCC 2006). The capeuific definition content can be found

in the respectiveChapters 6.4 to 6.9 devoted to each of the major laise categories.

“ (M
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cadastral units

[] districts

Fig.6-2 Cadastral units (grey lines; n = 13 091) and districts (black lines; n=79), the basis of the Czech land use representation
and land use change identification system.

6.2.3 Land-use change identification

The critical issue of any LULUCF emission inventory is the quantitative determination-o$éacidange.

This inventory adopts two approaches for identifying and quantifying-lesed changes on an annual
basis: i) until 2003 by balancing the six majordtase areas for each of the individual or integrated
cadastral units on use of the subsequent years of the available period and ii) since 2004, using the within
year explicitly addressed langse conversions registered and estimated by COSMC, the autthorize
administrator of cadastral information in the country. Although both the approaches are in principle
identical, the later approach is more accurate, as it captures virtually all changes within each individual
cadastral unit, including theoretically pas bidirectional changes involving the same pair of land use
categories within one particular year. In practice, the actual effect of the more advanced, latter approach
is not significant under the conditions of the Czech Republic. However, it gregtipvies the
transparency of the system and the data are basically readily usable as supplied by the data provider
(COSMC) without further processing. The resolution of the implemented land use representation and
land use change identification system is dersated inFig.6-3. In the example of the cadastral unit of

Y O2@ oO0L5 cpconp0X Al OFy ouecatégarissNddthgland, WhileitheR dzNR v :
other two increased their area. However, as shown in the table, there were six specificdamthanges
involved in these land use changes, where Forest land and Grassland were partly converted to
Settlements and Cropland. The latterpsipach and more detailed data available since 2004 also allowed
an explicit estimation of changes associated with the category of Other land representing unfertile land
with no specific type of land use, which was considered to be constant until 2008-@igAll identified
land-use transfers estimated at the individual cadastral unit level are summarized by each type-of land
use change on an annual basis to be further used for estimation of the associated emissions.
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Year (date) ID CU (Name) Forest land Cropland Grassland Wetlands Setttlements Other land Total
1.1.2011 661635 (Kacov) 1992637 2627349 1186759 376350 1124451 291370 7598916

31.12.2011 661635 (Kacov) 1979724 2633115 1181825 376350 1136533 291371 7598918
Difference -12913 5766 -4934 0 120382 1 2

Conversion type Area (m?)

Forest land - Cropland 977

Forest land - Settlements 11936

Cropland - Settlements 247

Grassland - Cropland 4897

Grassland - Settlements 38

Settlements - Cropland 139

Fig.6-3 Example of lanetizd SR OKI y3S ARSYUGAFAOIGAZ2Y F2NJ vamm FyR OF RI &G NI ¢
2
m-.

6.2.4 Complementing time -series

The above described calculation of lamse changes at the level of individual cadaktunits was
performed for 1993 to 2015, because the data on that spatial resolution has been available only since
1992. For the years preceding 1993, i.e., for laed change attributed to 1970 to 1992, an identical
approach to that described above wasad, but with aggregated cadastral input data at the level on the
individual districts. Due to the IPCC default time period of 20 years used for reporting the converted
land, the source information contains data on land use in the Czech Republic since 1969

6.2.5 Land use representation and land use change identification system - status and
development

Development of the Czech LULUCF land use representation and land use change identification system as
described above involved collaboration with the Czech OffieSurveying, Mapping and Cadastre
(COSMCwww.cuzk.cy, which administers the source information on land use used in the LULUCF
emission inventory Based on internal analysis and the recommendations of COSMC, the current
inventory retains exclusively use of the original data on land use without any further corrections and
provides explicit information on land use for all six IPCC land use categbhiesinventory team is
working in collaboration with COSMC on further consolidation of the system to provide the specific
information required for KP LULUCF activities.

6.3 Land- use definitions and the classification systems used and their
correspondence to the land use, land -use change and forestry categories

The IPCC land use categories were linked to the Czech cadastral classification system, namely that of
G! 3IINBILGS INBLa 2F OFRFaGNItf fFryR OFGS3I2MaSaé o
as described in detail in Section 6.2 above. The specific attribution and linking of cadastral land use

3 The work of theCzech Office for Surveying, Mapping and Cadastre (COSM@&y.cuzk.czis based ordigitalisation of
cadastral land use information in the Czech Republic, which is planned to be final2@tRiThis major reconciliatio of land

use information is in progress and explains the nature of the ongoing area rectifications in the official reports on larehs of
and land use categories in the country.
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categories to IPCC land use categories is given in the source category description text under the
corresponding Sections 6.4 to 6.9 below.

6.3.1 Land-use change z overall trends and annual matrices

The overall trends in the areas of the major lamgk categories in the Czech Republic for the 1970 to
2015 period are shown in Fig-46 A largest quantitative change is associated with the Cropland and
Grasslad landuse categories.
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Fig. 6-4 Trends in areas of the six major lange categories in the Czech Republic between 1970 and 2015 (based on
information from the Czech Office for Surveying, Mapping and Cadgstr

Tab. 6-3 Landuse matrices describing annual initial and final areas of particular larsg categories and the identified annual
land-use conversions among these categories, shown for 1990 and 2015.

.l. a .:. A ea
Category Forest land Cropland Grassland Wetlands | Settlements | Other land 0
__ | Forest Land 2628.6 0.5 0.4 0.0 0.0 0.0 2629.5
S | cropland 0.0 3454.5 0.4 0.0 0.1 0.0 3455.0
3 Grassland 0.1 8.8 823.6 0.0 0.0 0.0 832.5
§ Wetlands 0.0 0.4 0.4 155.9 0.8 0.0 157.5
iL | Settlements 0.3 3.7 3.7 0.1 696.9 0.0 704.6
Other Land 0.0 0.0 0.0 0 0 107.2 107.2
78864
0 al (20 Area
Category | Forestland | Cropland Grassland | Wetlands | Settlements| Other land 8
Forest Land 2665.9 0.7 0.5 0.1 0.9 0.4 2668.4
% | Cropland 0.1 3210.1 0.5 0.0 0.3 0.2 3211.3
8 Grassland 0.1 4.3 995.5 0.1 0.4 0.3 1000.6
[ Wetlands 0.0 0.5 0.2 164 0.1 0.1 165.5
iL | Settlements 0.2 2.2 0.4 0.2 733.1 0.2 736.3
Other Land 0.0 0.6 0.1 0.0 0.1 104.0 104.9
| Aea(ha) 26663 32185 9972 1649 7349 1051 7370

An insight into the net trends shown Kig.6-4 is provided by the analysis of gross larse changes as
described in Section 6.2. Tab36hows a product of that analysis (for the base year 1990 and 2015),
namely the areas of landse clange among the major landse categories in the form of lande
change matrices for the individual years. This is available for all years of the reporting period. It is
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important to note that the annual totals for the individual years in the matrices db nmecessarily
correspond to the areas that appear in the CRF Tables, which account for the progresgeay 20
transition period that began in 1970. This is the recommended assumption of IPCC (2006) for estimation
of changes in soil carbon stock.

6.4 Forest Land (CRF 4.A)

Forest land (% share of cadastral area)
0-12
12-27
27 - 44

B 44-65

I 65 - 100

[T districts

100
km

Fig.6-5 Forest land in the Czech Repubtjdistribution calculated as a spatial share of the category within individual cadastral
units (as of 2015).

6.4.1 Source category description

The Czech Replic is a country with a long forestry tradition. Practically all the forests can be considered
to be temperatezone managed forests under the IPCC definition of forest management (2006 IPCC
Guidelines, Volume 4). Within the Czech land use representatioinland use change identification
system, land use category 4.A Forest land is represented by the forest land category of the Czech
cadastral system. With respect to the definition thresholds of the Marrakesh Accords, forest is defined as
land with woody egetation and with tree crown cover of at least 30%, over an area exceeding 0.05 ha
containing trees able to reach a minimum height of 2 m at mathiriég this definition of forest excludes

the areas of permanently unstocked cadastral forest land, sudbrast roads, forest nurseries and land
under power transmission lines, these are discounted in all emission estimates involving Forest Land
using the annually updated information on the ratio of timberland to cadastral forest land. In this way,

*These parameters, together with the minimum width of 20 m for linear forest formations, were given in the Czech Initial Repor
under the Kyoto Protocol
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the areaof cadastral forest land is also linked to the national definition of timberland (Czech Forestry Act
84/1996). In 2015 (1990), the area of Forest Land equalle@82(2629) th. ha, whereas the stocked
forest area (timberland) corresponded to 26055@3) thousand ha, representing 97.6 (98.2)% of the
cadastral forest land in the Czech Republic. Hence, the permanently unstocked area represents 2.4
(1.8)% of the forest land according to the Czech cadastral data.

Forests (cadastral forest land) currently ocgugd% of the area of the country (MAF, 2016). The tree
species composition is dominated by conifers, which represent 72.3% of the timberland area. The four
most important tree species in this country are spruce, pine, beech and oak, which account for 50.6,
16.5, 8.2 and 7.1% of the timberland area, respectively (MAF, 2016). Broadleaved tree species have been
favoured in new afforestation since 1990. The proportion of broadleaved tree species increased from
21% in 1990 to over 26% in 2015. The total growtogk (merchantable wood volume) in forests in the
country has increased during the reported period from 564 milim1990 to 693 mil. f(under bark) in

2015 (MAF, 2016).

Several sources of information on forests are available in the Czech Republigrimibey source of

activity data on forests used for this emission inventory is the forest taxation data in Forest Management
Plans (further denoted as FMP), which are administered centrally by the Forest Management Institute
6CalL0X . NI YR éaised itice R02?) by \CRchFdzsIS, . With a forest management plan
cycle of 10 years, the annual update of the FMP database is related to 1/10 of the total forest area
scattered throughout the country. The information in FMP represents an ongoingnaatstandwise

type of forest inventory. The auxiliary source of information corresponds to data from the statistical
(sample based, tree level) National Forest Inventory (NFI). The first NFI cycle was performed during 2001
2004 by FMI and its aggregateskults were released three years later (FMI, 2007). The second NFI cycle

ran during the years 2011 to 2015. Its results have been gradually released during 2016 and 2017. The
other auxiliary statistical information on forests at a county level is provigdedhe Czech landscape
inventory (CzechTerra; www.czechterra.cz). It run as a project funded by the Ministry of Environment
02SNyée HnndX {tkHRMkpoknTO O2YLI SYSyldAy3a Ada FAN
was conducted in 2014/2015 asipdi 2 F (G KS LINRB2SO0 FdzyRSR o6& -iKS /1
12262S). These results were published by the end of 2015 (Cerny et al. 2015, Cienciala et al. 2015). Some
of these data have already implemented in this emission inventory report. Howéwergmission

inventory is still based on the FMP data, which represent the only data source used for all the
international reporting on forests in the Czech Republic to date. However, wherever feasible,
information from the above mentioned inventory progna and/or other sources has also been utilized.

The FMP data were aggregated in line with the couspgcific approaches at the level of the four major

tree species {beech: all broadleaved species except oaksalki: all oak species,-pine: pines ad larch,
iv-spruce: all conifers except pines and larch) and-cgsses (1§ear intervals). For these categories,
growing stock (merchantable volume, defined as tree stem and branch volume under bark with a
minimum diameter threshold of 7 cm), the cosmonding areas and other auxiliary information were
available for each inventory year. It can be observed that the area of broadleaved species has steadily
increased during the reporting period, mainly at the expense of spruce (Bjg.I® addition to tle four

major categories by predominant tree species, cleair areas are also distinguished (Figg)pforming
another, specific sulbategory of Forest Land. A cleaut area is defined as a temporarily unstocked area
following final or salvage harvest @drest stands. It ceases to exist once it is reforested, which must
occur within two years according to the Czech Forestry Act. There is no detectable carbon stock change
for this category and it is introduced solely for the purpose of consolidated, geaiest and consistent
reporting of forest land. In 2015, cleaut areas represented 1.2% of timberland area within Forest Land.
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Fig.6-6 Activity datac area for the four major groups of species and clearramea during 1990 to 2015.
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Fig.6-7 Activity data ¢ mean growing stock volume against stand age for the four major groups of species during 1990 to
2015; each line corresponds to an individual inventory year. The symbols identify only the situation in 1990 and 2015.

Fig. 67 shows the aveige growing stock for all tree species groups. It has increased steadily for all tree
species groups since 1990 in this country.

The annual harvest volume constitutes the other key information related to forestry. This value is
available from the Czech $ttical Office (CzSO). CzSO collects this information on the basis of about 600
country respondents (relevant forest companies and forest owners) and includes commercial harvest
and fuel wood, with compensation for the forest areas not covered by theoredgnts. According to this
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