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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 is required to prepare and regularly update national greenhouse gas (GHG) inventories. In
addition, as a result of membership in the European Union, the Czech Republic must also fulfil its
reporting requirements concerning GHG emissions and removals follovangtfre Regulation (EWNo
525/2013 of the European Parliament and of the Council of 21 mdB.20his edition of National
Inventory Report (NIR) deals with national greenhouse gas inviestfor the period 1990 to 201®ith

specific accent on the lase year 208 while keeping track ofilready performed/planned changes
according to the previousevsions.

Inventories of emissions and removals of greenhouse gases were prepared in accord with the IPCC
methodology:IPCC 2006 Guidelined®CC Good Practice Guidance for Land Use;UsadChange and
Forestry (IPCC 2003Application of this general metidology on country specific circumstances is
described in categorgpecific chapters. When a method used to estimate emissions is improved or when
some gaps are identified, a need to recalculate the whole time series may arise in order to maintain
consistacy. This means that data presented this year can be changed in the next submission.

The National Inventory Report is elaborated in accordance with UWNFCCC reporting guidelines
(UNFCCC, 2013However, Annex | Parties that are also Parties to the Kyattocol are also required to

report supplementary information required under Article 7.1 of the Kyoto Protocol that is specified by
Decision 15/CPM.11 2 4 SOSNE GKAa AYy@Syi(i2NEB R2SayQi AyoOf dzR
information about KP LULUGHiovided. The information related to KP LULUCF will be provided in next
submission.

The both parts of the National Inventory Report, together with the data outpGommon Reporting
Format (CRF) Tables, are submitted annually ByAiSil, however in 2015 they were submitted by"5
November.

The structure of thiseport ¥ 2 f t 26a ySg YSGK2RAOIf KI y RRedshiof LJdzo t A
the UNFCCC reporting guidelines on annual inventories for Parties included in Anfiek Qo / 2 Y @Sy G A 3
(UNFCCC, 28).

Executive Summary 9
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ES2 Summary of national emission and removal related

trends

ES 2.1 GHG inventory

In 2013, the most important GHG in the Czech Republic G@scontributing 8.42%to total national
GHG emissions and removals expresse@@eq., folowed byCH 9.77% and N,O 4.68% PFCs, HFCs
Sk and NE contributed for2.25%to the overall GHG emissions in the country.

Tab. ES Drovides data on GHG emissions in comparison of overall trend from 1990 & EOL
overview of GHG emissions aramovals by categories please see chajér3

Tab. E9 GHG emission/removal overall trends

Base year | 2013 Baseyear| 2013 | trend
[Gg CQeq.] %

CQ emissions without net COrom LULUCF 161 700.15 106 067.07 83.63 83.42 -34.41
CQ emissions with net Cdrom LULUCF 155 238.8] 99 245.50 83.00 82.43 -36.07
CH, emissions without CHrom LULUCF 21 066.33 12 426.51 10.90 9.77 -41.01
CH, emissions with CHrom LULUCF 21181.49 12 491.29 11.32 10.37 -41.03
N,O emissionsvithout N,O from LULUCF 10 573.92 5 944.93 5.47 4.68 -43.78
N,O emissions with jO from LULUCF 10 600.22 5 959.94 5.67 4.95 -43.78
Fgases 15.68 2705.42 0.01 2.25

Total (without LULUCF) 193 356.07 127 143.93 -34.24
Total (with LULUCF) 187 036.19 120 402.15 -35.63
Total (without LULUCF, with indirect) 196 994.19 129 392.92 -34.32
Total (with LULUCF, with indirect) 190 674.3] 122 651.14 -35.68

Over the period 19902013 CQ emissions and removals decreased3d41%, CH, emissions decreased
by 4101% during the same period mainly due to lower emissions frbfnergy 3 Agriculture and
5Waste N,O emissions decreased by348% over the same period due to emission reduction in
3 Agriculture and despite increase from thel.A.3 Transport category Emissions 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 &tivities

ES 3
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ES 3.1 GHG inventory

Tab. E2 Overview of GHG emission/removal trends by CRF categories

Base year 2013 2013 2013 Trend
Gg CQeq. | GgCQ eq. TOt"’[‘('yos]hare S‘T’}Z‘io[;:] %
1. Energy 157 253.80 | 100 876.57 83.78 100.00 -35.85
A. Fuel combustion (sectoral approach) 146 595.57 96 887.22 80.47 96.05 -33.91
1. Energy industries 56 900.29 55919.61 46.44 55.43 -1.72
2. Manufacturing industries and construction 51 223.91 11 017.60 9.15 10.92 -78.49
3. Transport 7 284.03 16 649.55 13.83 16.50 128.58
4. Other sectors 31187.34 12 991.03 10.79 12.88 -58.35
5. Other NO 309.43 0.26 0.31
B. Fugitive emissions frofuels 10 658.22 3989.34 3.31 3.95 -62.57
1. Solid fuels 9576.11 3354.91 2.79 3.33 -64.97
2. Oil and natural gas and other emissions from energy
production 1082.12 634.43 0.53 0.63 -41.37
C. CQtransport and storage NO NO NO NO
2. IndustrialProcesses 17 062.33 14 122.69 11.73 100.00 -17.23
A. Mineral industry 4102.86 2 156.01 1.79 15.27 -47.45
B. Chemical industry 2944.23 1878.80 1.56 13.30 -36.19
C. Metal industry 9 667.79 7 058.16 5.86 49.98 -26.99
D. Norenergy products fronfuels and solvent use 125.56 100.80 0.08 0.71 -19.72
E. Electronic industry NO 16.39 0.01 0.12
F. Product uses as ODS substitutes NO,IE 2 672.61 2.22 18.92
G. Other product manufacture and use 221.89 239.92 0.20 1.70 8.13
H. Other NO NO NO NO
3. Agriculture 15 820.23 7 263.34 6.03 100.00 -54.09
A. Enteric fermentation 5023.10 2412.48 2.00 33.21 -51.97
B. Manure management 4 260.93 1 758.86 1.46 24.22 -58.72
C. Rice cultivation NO NO NO NO
D. Agricultural soils 5 249.85 2 955.69 2.45 40.69 -43.70
E. Prescribed burning of savannas NO NO NO NO
F. Field burning of agricultural residues NO NO NO NO
G. Liming 1177.82 135.50 0.11 1.87 -88.50
H. Urea application 108.53 0.81 0.00 0.01 -99.26
I. Other carborcontainingfertilizers NO NO NO NO
J. Other NO NO NO NO
4. Land use, landise change and forestry -6 319.88 -6 741.78 -5.60 100.00 6.68
A. Forest land -4731.34 -7 403.47 -6.15 109.81 56.48
B. Cropland 98.41 74.50 0.06 -1.11 -24.30
C. Grassland -134.84 -322.01 -0.27 4.78 138.82
D. Wetlands 22.44 29.38 0.02 -0.44 30.96
E. Settlements 84.38 83.16 0.07 -1.23 -1.45
F. Other land NO NO NO NO
G. Harvested wood products -1 667.36 791.82 0.66 -11.74 -147.49
H. Other NO NO NO NO
5. Waste 3219.71 4881.34 4.05 100.00 51.61
A. Solid waste disposal 1979.27 3324.45 2.76 68.11 67.96
B. Biological treatment of solid waste IE,NO 585.17 0.49 11.99
C. Incineration and open burning of waste 23.57 178.86 0.15 3.66 658.87
D. Waste watetreatment and discharge 1216.87 792.86 0.66 16.24 -34.84
E. Other NO NO NO
Total CQ equivalent emissions without land use, landse
change and forestry 193 356.07 | 127 143.93 i i -34.24
Total CQequivalent emissions with land use, langse
change and forestry 187 036.19 | 120 402.15 100 i -35.63
Total CQ equivalent emissions, including indirect GO
without land use, landuse change and forestry 196 994.19 | 129 392.92 i i -34.32
Total CQequivalent emissions, including indirect GOwith
land use, laneuse change and forestry 190 674.31 | 122 651.14 i i -35.68
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In 2013, 100 876.54gCQ eq., that are83.78% of national total emissions (includidd.and Use, Land
Use Change and Forestigfosefrom 1Energy 96.0%%6 of these emissions arifem fuel combustion
activities. The most important sutategory ofl Energywith 55.43% of total sectoral emissions 2013 is

1. AlEnergy IndustrieslA.2 Manufacturing Industries and Constructiorsponses for 0.92% and
1. A3 Transportfor 16.5% of total sectoral emissions. From 1990 2913 emissions froml Energy
decreased by5.8%%.

2 Industrial Processes the second largest category withl.73% of total GHG emissions (including
4 Land Use, Landse Change and Forestiyn 2013 (14 122.69GgCQ eq.); the largest sulsategory is
2.CMetal Productionwith 49.98% of sectoral shareFrom 1990 to2013 emissions from2 Industrial
Processesdlecreased by 1.23%.

3 Agricultureis the third largest category in the Czech Republic witi3%. share of total GHG emissions
(including4 Land Use, Landse Change and Forestriyn 2013 (7 263.34GgCQ eq.); 40.6%% of these
emissions arose fror.D Agricultural SoilsFrom 1990 td@2013 emissions fronB Agriculturedecreased
by 54.0%

4 Land Usel.andUse Change and Foresig/the only category where removals exceed emissions. Net
removals from this category increased from 199Q@43 by 6.68% to6 741.78GgCQ eq.

4.05% of the national total GHG emissions (includingaind Use, Landse Changand Forestryin2013
arose from5 Waste.68.11%share of GHG emissions arose frérA Solid waste disposd&missions from
5 Wasteincreased from 1990 t8013 by 5161% to4 881.34GgCQ eq.

Executive Summary 13
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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®013 are presented iMTab.ES

3.

Tab. ES Indirect GHGs and S@or 1990 to 20B [Gg]

NOy CO NMVOC | SQ(as SQ

1990 73850 106788 300.70 187091
1991 72346 115249 26324 176749
1992 699.42 1157.76 24804 155442
1993 684,05 118926 22428 146604
1994 44127 107024 24701 128480
1995 41883 926:88 207.24 109023
1996 43763 95956 257.10 93111
1997 46163 97541 26380 977.45
1998 40819 80139 25861 43827
1999 37512 72024 23994 264.35
2000 38351 67759 237.01 257.26
2001 33075 686.17 21952 25020
2002 31690 58621 20233 23347
2003 32329 629.79 20262 22951
2004 33251 62240 197.70 22597
2005 27842 55313 18138 217.60
2006 28125 53918 17671 20961
2007 28324 577.95 17347 21357
2008 26170 49570 164.78 17374
2009 25162 45216 14934 17291
2010 237.83 45241 14850 16892
2011 22468 404,49 13807 167.95
2012 20958 366.16 12690 15675
2013 22216 61282 14938 13804
Trend [%] -69.92 -4261 -50.32 -92.62
NEC 286 - 220 265

'NEG National Emission Ceilings according to Directive 2001/81/EC of the Eutepdiament and of the Council of 23 October

2001

Emissions of indirect greenhouse gases decreased from the period from 19801% for NGO by
69.92%, for CO by 4@1%, for NMVOC by05832% and forSQ by 2.62%. The most important emission
source for indiect greenhouse gases ai®D are fuel combustion activities, for details see chagfen
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 fhth Assessment Report of the Intergovernmental Panel

on Climate Chang@PCC, 214), the atnospheric concentrations &Q have increased b§0%,primarily

from fossil fuels emissions and secondarily from net land use change emisSidnsoncentrations
increased by 150% ang,O concentrations have risen by 26 compared with the prandustrial era.
Groundlevel ozone also 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 armtean surface temperaturkas risen byabout 085¢c / A Y
the period 1880 to 2012&ccording to the IPCQGAR 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 where harmful anthropogenic climate changes are prevented. Since UNFCCC came into force,
the Framework Convemn has evolved and a Conference of the Parties (COP) is held every year. The
most important addition to the Convention was negotiated in 1997 in Kyoto, JaparKyidte Protocol
established binding obligations for the Annex | countries (including all &tdber states and other
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industrialized countries). Altogether, the emissions of greenhouse gases by these countries should be at
least Bolower during 2008012 compared to the base year of 1990 (for fluorinated greenhouse gases,
1995 can be used as a bagar). In 2001 the Czech Republic ratified Ky®to Protocoand it came into

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

Under the Kyoto Protocolthe Czech Republic is committed to decrease its emissions ehigpese
gases in the first commitment period, i.e. from 2008 to 2012, ¥yc8mpared to the base year of 1990
(the base year for-gases is 1995puring the second commitment period (CP2) of Kyoto Protocol, the
EU, its member states and Iceland shouldu®s average annual emissions during 202820 by 20%
compared to base year.

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gas emissions and removals is one of the obligations following from
the UN Framework Convention on Climate Chaagd ts Kyoto Protocol In addition, as a result of
membership in the European Union, the Czech Republic mustfalffloits reporting requirements
concerning GHG emissions and removals following fRegulation (EU) No 525/2013 of the European
Parliament andf the Council of 21 May 2013 on a mechanism for monitoring and reporting greenhouse
gas emissions and for reporting other information at national and Union level relevant to climate change
and repealing Decision No 280/2004/EKbis Decision also requireéstablishing a National Inventory
System (NIS) pursuant to the/oto ProtocofArt. 5.1) from December 2005.

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

(MoE), which is the founder and supervisoiGHIMI, to be the institution responsible for compiling GHG
inventories. Thereafter, CHMI has been the official provider of Czech greenhouse gas emission data. The
role of CHMI was improved following implementation of NIS in 2005, when CHMI was designiteH by

as the coordinating institution of the official national GHG inventory.

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

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

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

be estimated, reported and reviewed. Emissions of the direct greenhouse §a3ebl,O, CH, HFCs,
PFCsSKk and Nk 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 estandte
removals are reported by gas and by source category and ref2dX8 Full time series of emissions and
removals from 1990 t@013 are included in the submission.

Inventories of emissions and removals of greenhouse gases were prepared according BCC
methodology:2006 Guidelines for National Greenhouse Gas Inventories (IPCGC,&6pation of this
general methodology under countgpecific circumstances will be described in the sesfmcific
chapters. Since this submission the inventoryasv prepared using new updated methodology. Ale
changes were conducted in the whole timeries. Details of specific changes are provided in specific
chapters in this reportwhen a method used to 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 can change in the next submission.
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requirements.This report attempts to follow this methodical handbook.

The current data submission (ZB)2for UNFCCC and for the EU camdaall the data sets for 199013

in the form of the official UNFCCC softwasdled CRF Reportesince submission reported in 2015 the

CRF Reporter was updated based on the new methodology in scope of different categorization and
QWPsThe current vesion of CRF Reporter is wbhsed software, whicks not considered fully reliable,
especially concerning KP LULUCF tables. Therefore this submission does not report any information
about KP LULUCF. Additionally, current version of CRF Reporter isdigiignafter decimal point during
AYLRNIAY3I 2F GlrotSazx a ¢Sttt a Al R2SahgRdity AK2 6
would like to note, that all subcategories are filled up witita, or appropriate notation keys.

1.2 A description of the national inventory arrangements

1.2.1 Institutional, legal and procedural arrangements

The National Inventory System (NIS), as required byKgwo Protoco(Article 5.1) and byRegulation
No0.5252013/EC, has been in place since 2005. As approved bwihetry of Environmen{MoE),
which is the single national entity with overall responsibility, the founder of CHMI and its superior
institution.

The Czech Hydrometeorological Instituf@HMI), under the supervision of thBlinistry of the
Environment is dsignated 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/QC, communicatiovith the relevant
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 marketingd. (KDIEKO), Prague, is responsible for compitatf 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.Energy, for mobilemuirces

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

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

1 Charles University Environment Centre (CUEC), Prague, is responsible for compilation of the
inventory in sectob. Waste.

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

More detailed information about NIS is given in tiitial Report(MoE, 2006) and in thé"™ National
CommunicatiofMoE, 2013
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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 FormgCRF)
tables. The annual submission contains emission estimates for the second but last year, soShe 201
submission contains estimates for the calendar year of320he organisation of the prepation and
reporting of the Czech greenhouse gas inventory and the duties of its institutions are detailed in the
previous section (1.2).

The preparation of the inventory includes the following three stages:

1 inventory planning
1 inventory preparation
1 inventory management.

During the first stage, specific responsibilities are defined and allocated: as mentioned before, CHMI
coordinates the national GHG inventory, including the planning period. Within the inventory system,
ALISOATAO NBalLRAZapayardNVEaAA (dASRYZAMIE | NE RSTAYSR
well as for all activities related to the preparation of the inventory, including QA/QC, data management
and reporting.

During the second stage, the inventory preparation procespeds from sectossolving 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 performing Quality Control (QC) activities that are
incorporated in the QA/QC plan, (see Chapte2.3d. All daa collected, together with emission
estimates, are archived (see below) and documented for future reconstruction of the inventory.

In addition to the actual emission data, the background tables of the CRF are filled in by the sectoral
experts, and finallQA/QC procedures, as defined in the QA/QC plan, are performed before the data are
submitted to the UNFCCC.

For the inventory management, reliable data management to fulfil the data collecting and reporting
requirements is necessary. As mentioned aboveadate collected by the experts from the sector
solving institutions and the reporting requirements increase rapidly and may change over time. The data
and calculation spreadsheets are stored in a central network server at CHMI, which is regularly backed
up to ensure data security. The inventory management includes a control system for all documents and
data, for records and their archives, as well as documentatioQAMC activities (see ChapteR B).

1.2.3 Quality assurance, quality control and verification  plan

Ly G(08dgiWE NBOASEE AYy hOG20SNI 2F vHnndpX GKS 2NR3
thus it was necessary to immediately establish a new conception of the QA/QC plan, an outline of which
is presented in this chapter.

The QA/QC syste is an integral part of the national system. It ensures that the greenhouse gas
inventories and reporting are of high quality and meet the criteria of transparency, consistency,
comparability, completeness, accuracy and timeliness set for the annualtamesn of greenhouse
gases.
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The objective of the National Inventory System (NIS) is to produceguiglity GHG inventories. In the
context of GHG inventories, high quality provides that both the structures of the national system (i.e. all
institutional, kgal and procedural arrangements) for estimating GHG emissions and removals and the
inventory submissions (i.e. outputs, products) comply with the requirements, principles and elements
arising from UNFCCC, thgoto Protocglthe IPCC guidelines and the BHIG monitoring mechanism
(RegulatiorNo 525/2013/of the European P&ament and of the Coungil

Annex A5. 4provides general form for QC procedures which is used in CR by each sectoral expert.
Possible findings are examined and if possible correctesha@uded in Improvement plan for future
submissions.

This year the meeting with Slovak National Inventory team in order to discuss difficulties in processing
GHG inventories in both teams was held. Several general issues were discussed, for instaneegmpro
the cooperation in the field of QA/QC. Further information and potential problems concerning
Agriculture and LULUCF sectors were conferred. Similar bilateral meeting will be held next year (2016) in
May.

1.2.3.1 CHMI as a coordinating institution of QA/QC activities

The NIS coordinator (NIS manager) from @mech Hydrometeorological InstitillHMI) controls and
facilitates the quality assurance and quality control (QA/QC) process and nominates QA/QC guarantors
from all sectorsolving institutions. The NI®ardinator 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 addressingM@C issues and in development and improvement of the QA/QC
plan. QA/QC issues are discussed regularly (about four times a year) by the CHMI experts and the
sectoral expert at bilateral meetings. At least once a year, a joint meeting of all the involpedseis
organised by CHMI (by the NIS coordinator). The work of the Czech inventory team is regularly checked
(at least three times a year) by thMinistry of the EnvironmerMoE) during supervisory days. At these
times, the NIS coordinator provides Makth information about all QA/QC activities and discusses the
potential for any further improvements. MoE also annually approves the QA/QC plan prepared by CHMI
in cooperation with the sectesolving institutions.

An electronic quality manual including ge. guidelines, plans, templates and checklists has been
developed by CHMI and is available to all participants in the national inventory system via the Internet
(FTP server of NIS). All the relevant documentation concerning QA/QC activities is archixedty an
CHMI.

In addition to consideration of the special requirements of the guidelines concerning greenhouse gas
inventories, the development of the inventory quality management system follows the principles and
requirements of the 1ISO 9001 standar80 9001 certification was awarded to CHMI in March 2007.

The CHMI ISO 9001 working manual encompasses the NIS segment, which is obligatory for the relevant
experts at CHMI and is also recommended for experts from the seoteing institutions. The NIS
segment is developed in the form of flesharts (diagrams) and consists of three sagments: (i)
Planning and management of GHG inventories (ii) Preparation of sectoral inventories (iii) Compilation of
data and text outputs.

In this way, the NIS segmedefines the rules for cooperation between CHMI as coordinating institution
and the experts from the sectesolving institutions. This involves the phase of inventory planning
(including QA/QC procedures) and provides instructions for the inventory coropiland for
preparation of data and text outputs (CRF Tables, NIR). All the main principles mentioned above are also
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incorporated into the regular contracts between the CHMI and the sesduing institutions, which are
renewed annually.

QA/QC plan is regarly updated.¢ KA a &SIFINRQ | YSYRYSyd ¢Fa F20dzaSR
performed QA/QC procedures and improvement of the archiving system.

1.2.3.2 QA/QC process

The starting point for preparing a higluality GHG inventory consists in consideration of the
expectations and requirements directed at the inventory. The inventory principles defined in the UNFCCC
and IPCC guidelines, that is, transparency, consistesmyparability, completeness, accuracy and
timeliness, 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 inclued.

The inventory planning stage includes the setting of quality objectives and elaboration of the QA/QC plan
for the coming inventory preparation, compilation and reporting work. The setting of quality objectives is
based on the inventory principles. @ity objectives are specific expressions about the standard that is
aimed at in the inventory preparation with regard to the inventory principles. The aim of the objectives is
to be appropriate and realistic while taking account of the available resowedsther conditions in

the operating environment. Where possible, quality objectives should be measurable.

The quality objectives regarding edllculation sectors fanventory submissions are the following:

1) Continuous improvement
1 Treatment of revieweedback is systematic
1 Improvements promised in the National Inventory Report (NIR) are introduced
1 Improvement of the inventory should be systematic. An improvement plan for a longer time
horizon focused on gradual implementation of higher tiers foradtmall key categories is
being developed.

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

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

4) Comparability
1 The methodologies and formats usedtli® inventory meet comparability requirements.

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

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

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
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actions and the responsibilities to attain the quality ettjves 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.

1.2.3.3 Quality control procedures

The QC procedures, which aim at attainment of theility 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 witR@ 2006 uidelines General
inventory QC checkg\(nex A5.) include routine checks of the integrity, correctness anthpleteness

of data, identification of errors and deficiencies and documentation and archiving of inventory data and
guality control checks. In addition to general QC checks, categpmgific QC cluks including technical
reviews of the source categories, activity data, emission factors and methods are employed ofbg case
case basis focusing on key categories and on categories where significant methodological and data
revisions have taken place.

Orce 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. The results of the
completed QC checks are recorded in the internal documents for the aadruland archived in the
expert organisations and at CHMI. Key findings are summarised in the-spetific chapters of NIR.

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

Each sectosolving institution¢ KONEKO, CDV, CHWtdustrial processes), IFER and CWEMill
suggest, to the NIS coordinator (CHMI,sMEva Krtkol), their QA/QC guarantors, responsible for the
compliance of all the QA/QC procedures in the given segittr the IPCQ006 Guidelinesnd also with

the QA/QC plan.

At the basic level of contrpindividual steps should be controlled according to Treble presented in
Annex A5 4. Thefirst step is carried out by the person responsible for the respectivessglor (aute
control). This is followed by then? step carried out by an expert familiar with the topic. The reporting

on the implemented controls is documented in a special form prepared by CHMI. The completed form
with all the records of the performed checks is, for QC, Tier 1, submitted to the ddi8irating
institution ¢ CHMI, together with data outputs: (i) XML file generated by the CRF Reporter, (ii) detailed
calculation spreadsheet in MS Excel format, containing, in addition to all the calculation steps, also all the
activity data, emission fagors and other parameters, as well as further supplementary data necessary for
emission determination in the given category. All these files are then submitted to the central archive at
CHMII. The records of the performed QC checks, Tier 2, are submited la

The sectoral QA/QC guarantor, in cooperation with the NIS coordinator, will assess the conditions for
Tier 2 in the given sector (e.g. comparison with EU ETS data or with other independent sources). If
everything is in order, the sectoral QA/QC guaoamrganizes the QC check according to Tier 2.

CHMI, as the NIS coordinating institution, carries out mainly formal control of data outputs in the CRF
WSLR2NISNE aAYAfFNI G2 GKS ¢{eyliKSara FyR !aasSaays,
CHMI controls the consistency of time series, and possible IEF exceedance of the expected intervals
(outliers), as well as the completeness and suitability of the use of notation keys and commentaries in

the CRF Reporter (mainly for NE and IE), etc.
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1.2.3.4 Quality assurance procedures

Quality assurance comprises a planned system of review procedures. The QA reviews are performed
after application of the QC procedures to the finalised inventory. The inventory QA system comprises
reviews and audits to assess thaaljty of the inventory and the inventory preparation and reporting
process, to determine the conformity of the procedures employed and to identify areas where
improvements could be made. While QC procedures are carried out annually and for all the,se®ors
anticipated that QA activities will be performed by the individual sectors at longer intervals. Each sector
should be reviewed by a QA audit approx. once in three years, as far as possible. In addition, QA activities
should be focused mainly on kegtegories.

Peer reviews (QA procedures) are sectmr categoryspecific projects that are performed by external
experts or groups of experts. The reviewers should preferably be external experts who are independent
of the inventory preparation. The olgdive of the peer review is to ensure that the inventory results,
assumptions and methods are reasonable, as judged by those knowledgeable in the specific field.

An example of QA activities performed in the past was the QA audit focused on General s&d cro
cutting issues and on Transport, which was performed by Slovak GHG inventory experts in November
2009. The objectives of this QA review were

1 Judgement of the suitability of the general and crosscutting issues (including uncertainty) and
to check whethe the national approach used for road transport is in line with the IPCC
methodology

1 Recommendation of improvements in both cases.

Another QA procedure is held for Energy seaastationary combustiorand for Industrial Processes
sector. External specisst forthese sectors is participating on this issues.

Similar bilateral QA reviews concentrated more on individual sectors are planned for the future. Example
of functional peer review can be deemed annual QA/QC assessment performed by EEA for each EU
member state. Findings of the assessment and remedies/explanations are discussed and stored in a web
based application specifically designed for this purpose. Most recent selective QA activity is the
participation in "Project on assistance to MS with KP répg" launched by European Commission.

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

1.2.3.5 Implementation of QA/QC procedures in cases of recalculations

The QA/QC procedures described to date are related particularly to standard situations, where the
emission data from previous years remain unchanged and only emissions for the currently processed
year are determined. The IPCC methodology requires that, in some cases, the emissions for previous
years also be recalculated. These recalculations should bferperd 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 control procedures has
revealed inadequacies 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 the European Commission.

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

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

For these reasons, in recalculation, greater attention must be paid to QA/QC control mechanisms where,
in addition to technical QC controfirét step), it is necessary to employ more demanding control
procedures gecond step and, where possible, alsmdependent QA control by an expert not
participating in the emission inventory in the given sector. While, for standardly performed QA/QC
procedures, longer time validity is assumed, planning control procedures for recalculation must be
tailored for the spcific 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@ented chapters and in Chapter 10.

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

There Czech national inventory system has undergone major staffing changes.

w  The role of coordinator of national inventory process was transferred to Ing. Eva Knikdoo has
been part of the national inventorgam for 6 years already

w Ly3a® h owRigS® loagkraart of the team of the Czech national inventory system

W Ing. Martin Beck has been hired as new sectoral expert to support inventory in Industrial Processes
and Product Use sector

w  Denitsa Treva Grozeva, MSc. has been hired to support national inventory team in scope of
QA/QC process and Waste sector

No other significant changes were made and the main pillars of the national inventory system declared in
GKS /1 SOK wSLldzo f &theK§oto IPrtacol are dperatiGnblandIunnomy, R S

1.3 Inventory preparation, and data collection, processing and storage

1.3.1 Activity data collection

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

which are published annually, where tigézech Statistical Yearboiskthe most representative example.
However for industrial processes, because of theech Act on Statisticproduction data are not
generally available when there are fewer than 4 enterpriséghe whole country. In such cases,
inventory compilers have to rely either on specific statistical materials edited by sectoral associations or,
in some cases, inventory experts have to carry out the relevant inquiries. In a few cases, the Czech
registe of individual sources and emissions, called REZZO, is utilized as source of activity data.

Emission estimates from SectorAlFuel Combustion Activitiesre based on the official Czech Energy
Balance, compiled by thézech Statistical OfficBata from he Czech Energy balance are processed both
in the Reference Approach (TPESimary sources data are used) and in the Sectoral Approach (data for
fuel transformations and final consumptions). However, in the latter case, some additional data are
required(e.g. data on transportation statistics).
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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.
Furthernore, for the emission estimates in IPPU sectors are EU ETS data used in much higher extend. For
some subcategories, e.g. Cement Production or Lime Production is these data used for the complete
inventory; in the subcategories is EU ETS data used for imngr@mission factors and data. These
improvements are listed in the Improvement Plan.

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

1.3.2 Data processing and storage

Data Sectofd.A Fuel Combustion Activitiese processed by the system of interconnected spreadsheets,
compiledAy a{ 9EOSt TF2fft2¢6Ay3d & GaAdslhes Kb 2.0VarkbookJNB & Sy (G S
system is exteded by incorporahg sheets with modified energy balance: these sheets represent an

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

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

Originally, the calculation spreadsheets related to the individual sectors were stored only in the relevant
sectord 2f GAY A AYyaldAldziAz2yadad hy GKS-Oabz(dll 2 NBERAESHEY Y S
simple system was developed for central archiving, based on storage of documents from institutions
participating in the national system in electronic form in a central fekteuctured FTP data box located

FG /1 aL® 5dz2NRyY3I-0Of 6f (i HWR0 BOBIP #iS siem dvadsyévaluated as only partly
satisfactory and consequently it was decided to further improve the archiving system using more
sophisticated arrangements.

Archiving process scheme

The NIS coordinator is responsilite the administratism and functioning of the archive. 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 transformation of original data to calculation sheets (if used)
Calculation sheets

Outputs from CRF

Outputs from QA/QC

Other relevant documents

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

Material archived by the coordinator
1 All administrative agenda with text outputs (contracts, ordenspices)
1 Important correspondence related to the operation and functioning of NIS
1 Outputs from QA/QC
i Other relevant documents
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Structural arrangements of the NIS Archive

The archiving system contains and connects 4 individual units.

8) The archive of the séar-solving organization
1 Functionality and administration are based on contracts with the sesxbring organizations
1 Administration is provided by the sectoral organizations

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

10) Central closed archive of the NIS Coordinator

Internal central archive, administered by the NIS coordinator

Contains all tk officially archived materials

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

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

Entries in the archive are always performed a80fJune of the relevant year of submission

and a detailed records of them is also archived.

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

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

=A =4 =8 =8 =4

11) Central accessible archive
1 Mirror image of the central closed archive, available on the internet
91 Does not ontain sensitive documents, but does contain a complete list of archived files
1 Available at http://portal.chmi.cz
1 Administered by the NIS coordinator
i Updating corresponds to the entries in the Central closed archive, available a maximum of 3
working days #ier completion of archiving.

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

The methods used in the Czech greenhouse gas inventory are consistent with the IPCC methodology,
which has been prepared for the purpose of compilation of national inventories of anthropogenic GHG
emissions and removal3he updated 2006 IPCC Guidelines fdational Greenhouse Gas Inventories
(IPCC, 2006) are used for the inventory since this submiss@nLULUCF sectd?CC Good Practice
Guidance for Land Use, Labde Change and Forestry (IPCC 20&% 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
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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 categot@s; categories (key source
categories) are defined as categories that cumulatively contribute 90% or mdhe toverall 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
of emissions of greenhouse gasesisgifeyf G KS / wC ¢l 6fS a{dzYYI NB o0é®

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 andisteehtrast, the

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

OF GS3I2NASad / KIFILIWISN mn RSaONAGSa GKS dALYLINROSY.
introduction of more sophisticated methods of highérs.

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 mckvthe 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-fases 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 Kyate Protocoare
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@ CO, NMVOC and S@hich are covered primarily by th@onvention on LorBange
Transboundary Air PollutiofCLRTAP) and are not directly related to the Kyoto Protocol. Their
inventories are compiled for the purposes of CLRTAP byM&vRKormat of Reportindyy another team

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

In Septemberof 20z G KS /1 SOK ylFGA2ylt 3INBSyckgaizedSeviai ® Ay J
The Czech national inventory team received annual inventory report in April 2015. Since the delay
caused ly not-fully functioning reporting software occurred in this submission, the recommendations

were implemented in the submission to as high extend as possible. Other recommendations are part of

the Improvement plan for the future improvement of specific Guges.

Methodical aspects are described in a greater detail in semt@nted Chapters 3 to 8 and in Chapter 10
GwS Ol f Odzt ¥LUIMRRERY SWiRA £Ld déaks witdiihg Neactioms oftttfe £2ech team to the
comments and recommendations of the et international review organised by UNFCCC.
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1.5 Brief description of key categories

ThelPCC 2006 Guidelines (IPCC, 2p@tyides twoapproaches of determining thkey categoriegkey

sources). Key categoriby definition contribute to90%percent of the @erall uncertainty in a level (in
emissions per year) or inteend. Approacl? follows from this definition, and requires thorough analysis

of the uncertainty and use of sophisticated statistical procedures and evaluation of sources in terms of
the appropiate characteristics. However, it is more difficult to obtain the necessary data for this

approach and this information is not yet used on the national level.

Tab.1-1 Identification of key categories by levedssessment (LA) and trend assessment (TA) for&édaluated with and

without LULUCF (Approach 1

IPCC Source Categories GHG LAY% TA% _IC_:;;}LEBR‘X %g%l?;g KC type
1.A Stationary CombustiocrSolid Fuels CQ 39.53 28.40 39.53 28.40 LA, TA
1.A Stationary CombustiorLiquid Fuels CcQ 12.02 4.28 51.56 73.03 LA, TA
1.A Stationary CombusticrGaseous Fuels | CQ 10.30 12.47 61.85 58.82 LA TA
1.A.3.b TransportRoad Transportation CQ 10.23 17.95 72.08 46.35 LA TA
4.A.1 Forestand remaining Forest Land CQ 4.66 1.78 76.74 83.84 LA, TA
2.C.1 Iron and Steel Production ofe} 4.28 0.41 81.03 94.88 LA, TA
5.A Solid Waste Disposal on Land CH 2.18 3.07 83.20 80.25 LA, TA
1.B.1.a Coal Mining and Handling CH, 2.07 5.23 85.27 64.04 LA, TA
2.F.1 Refrigeration and Air Conditioning

Equipment (C&eq.) HFC 1.71 4.15 86.98 77.18 LA, TA
3.A Enteric Fermentation CH 1.58 1.80 88.56 82.06 LA TA
3.D.1 Agricultural Soils, Direci® emissions | N,O 1.45 0.79 90.01 90.66 LA, TA
2.A.1 Cement Production ofe} 0.87 0.68 90.88 92.10 LA, TA
3.B Manure Management N,O 0.78 1.45 91.66 85.29 LA, TA
2.B.8 Petrochemical and carbon black

production CQ 0.62 0.62 92.28 93.39 LA TA
4.G Harvested wood products CQ 0.52 4.70 92.80 68.75 LA TA
3.D.2 Agricultural Soilfdirect NO

emissions N,O 0.48 0.40 93.28 95.68 LA
1.A Stationary CombustiorLiquid Fuels N,O 0.43 0.76 93.72 91.42 LA TA
1.B.2 Fugitive Emission from Oil, Natural G| CH, 0.41 0.21 94.13 97.68 LA
2.A.2 Lime Production CQ 0.40 0.54 94.52 94.47 LA, TA
2.B.1 Ammonia Production CQ 0.39 0.16 94.92 98.20 LA
1.A.3.b TransportRoad Transportation N,O 0.39 0.80 95.31 89.87 LA TA
5.D Wastewater treatment and discharge | CH, 0.39 0.17 95.70 98.05 LA
1.A Stationary Combusticrolid Fuels CH 0.17 0.96 97.89 87.36 TA
5.B Biological treatment of solid waste CH 0.36 0.87 96.36 88.23 TA
2.B.2 Nitric Acid Production N,O 0.14 0.84 98.49 89.07 TA
2.C.2 Ferroalloys Production CH 0.28 0.67 96.64 92.77 TA
3.B Manure Management CH, 0.38 0.54 96.00 93.93 TA
1.A Stationary CombusticrBiomass CH 0.28 0.41 96.92 95.27 TA

The procedure of thépproachl is based on the fact that ninety percent of the overall uncertainty in a
level or in a trend is usually caused only by those sources whose contribaiiotal emissions does not
exceed 95%. This procedure is illustrated in Tab.(determined on the basis of the level of emissions,

i.e. level assessment and on the basis of trends, i.e. trend assessment). The sources or their categories
are for level asessment ordered on the basis of decreasing contribution to total emissionskeyhe
categorieswere considered to be those whose cumulative contributiorleiss than 9%. For trend
assessment, a similar procedure is used; with the difference that herdebisive 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 the total trend.
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For the right identificationof key categoriesalso assessment without consideration of the LULUCF
categories was employed. It is obvious from Tatf.tthat no additionakey categoryvas identified when
the LULUCF categories were not considered.

On the whole, 2 key categoriesvere identified eithe by level assessment or by trend assessmént.
summary of the assessed numbers concerikieyg categoriess given in Tab.-2.

Tab.1-2 Figuresfor key categories assessed

Key categorie§KC) with LULUCF 29
KCidentified by LA 20
KCidentified by TA 24
KCidentified by LA + TA concurrently 17
KCidentified by only LA 4
KCidentified by only TA 8

Key Categories (KC) without LULUCF: 24
KC identified by LA 17
KC identified by TA 21
KC identified by LA + TA concurrently 13
KC identified by only LA 4
KC identified by only TA 7

Of the overall number of @key categories, some of them are right on the 95% borderline and thus
appear only occasionally.
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1.6 General uncertainty evaluation, including data on the overall uncertainty
for the inventory totals

Uncertainty analysis characterizes the extent (pessible 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 process, which
encompases 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 further improvemerittbe 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 inventory for a nimer 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 for the individualocegsy

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) and also on the hasof 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 new ones or defetheed
original ones in discussions. Details are described in the study (CHMI, 2012b).

However, refinement of the input parameters did not substantially affect the resultant uncertainty
values. For example, the resultant uncertainty in greenhouse gas emss@icluding LULUCF) in the
data for 2010 (reported in 2012) corresponded to a reduction of the value¥21893.43% and the
resultant uncertainty in the trend decreased from 2.40% to 2.34%.

Uncertainty analysis of Tier 1, which is presented in this velwh 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

Results of uncertainty assessment wesbtained (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) reache8186. The correspating uncertainty in trend is 2.44.

The same aarce categories used in key sources assessment have also been used even in uncertainty
analysis. In this way, the uncertainty analysis result will be used later for Tier 2 key source analysis, which
might be more suitableThe uncertainty analysis is prdeid in Annex 2 tables.

1.7 General assessment of completeness

CRF Table 9 (Completenelsay 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 includee IPCC
Guidelines are covered. No additional sources and sinks specific to the Czech Republic have been
identified. Both direct GHGs as well as precursor gases are covered by the Czech inventory. The
geographic coverage is complete.

Additionally this $ NJ ¢l & dzaSR GKS WO2YLX SiiSySaaQ TdzyOlAz2y
RAAO0O2QOSNBRI GKIG GKAAa FdzyQaAzylftAide R2SayQid gl
was used for the completeness checks. Example of this form is givemix 55 (for Waste sector)
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{LISOATAOLft&Y GKSNB INB a2YS SyLiie GFrofSa NBLRNI:
to import specific tables or display information filled in subcategories. This issue is occurring only for
categories, Wich are not occurring in the Czech Republic.

1.7.1 Notation keys

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

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

Allocations to categories may differ from Party 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 theapossibility of disaggregating the reported emission values.

IE (included elsewhere):

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

2 KSNB daL9¢ A& dz&ASR Ay (KS Ay@SyGaz2NRI GKS /wC Oz
inventory) these emissions or removals have been included. This deviation from the expected category is
explained.

NE (not estimated):

Gb9¢ Aa dzaSR F¥2NJ SEAalGAYy3a SYAaarzya o0& az2daNOSa |
0SSy SA0AYIGSR® 2KSNB Gb9¢ A& dzZASR AYy |y Ay@Syidz2l
completeness table indicate why the emissiong@novals have not been estimated. For emissions by
a2dz2NOSa& YR NBY2@Lta o0& aiyla 2Fupdasis gregiesgadS Al A
SadlroftArAakK AT (GKS& |OGdzatfte IINB abhé¢ o6y2a 200dzNN
inventory,itA & LJX I YYSR (KIFIG GKSaS &a2dz2NOS 2N aiayl OFdiS3azl

y» O

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

According to the Kyoto Protocol, Czech national GHG emissions have to decredéebpae year
emissions during the fivgear commitment period from 2008 to 2012. The Czech Republic has already
met its goal, however itsi very difficult to separate influences of general decrease in industrial and
agricultural production and increase in overall eneegyission efficiency.

For 2013¢ 2020 is existingoint commitment of the EU, its MS and Iceland to reduce average annual
emissions by 20% compared to base year

2.1 Description and interpretation of emission tren
emissions

ds for aggregated GHG

Tab.2-1 presents a summary of GHG emissions excl. bunkers for the period from 1908td~orCQ,
CHandN,Othe base year is 1990; forgases the base year is 1995.

Tab.2-1 GHG emissions from 1999013 excl. bunkers [Gg C&q.]

) , Total emissions

cQ CH N.O® HFCs PFCs NR Sk LSﬁjCF el LULUC
1990 161 700.18 21 181.49| 10600.22 15.68 | 193 356.07| 187 036.19
1991 146 084.41 19519.16| 9 162.02 15.60 | 174 671.89| 165 639.37
1992 141 597.79 18326.59| 8364.57 NE 15.78 | 168 191.44| 158 569.04
1993 135 616.44 17 470.23| 7 444.25 15.95 | 160 419.50| 151274.45
1994 129 208.14 16593.02| 7 240.57 16.11 | 152 928.42| 146 423.65
1995 129 784.7¢) 16 304.41| 7 422.64 0.23 0.01 NO 16.28 | 153 407.26| 146 700.29
1996 132 189.654 16 113.61| 7273.10 34.68 0.48 NO 25.19 | 155 483.37| 148 365.22
1997 128537.94 15728.14| 7951.03 99.06 1.58 NO 22.79 | 152 177.67| 146 085.83
1998 12330754 15192.66| 7122.63 134.36 1.54 NO 21.37 | 145634.04] 139 266.93
1999 114 947.67] 14575.85| 6978.86 148.10 0.83 NO 23.75 | 136 539.91| 130 075.57
2000 125307.14 13634.70| 7020.54 204.66 3.97 NO 37.93 | 146 084.02| 138 968.89
2001 124 967.12f 13325.83| 7092.23 309.36 7.79 NO 28.76 | 145 602.09| 138 166.81
2002 122 033.471 12955.24| 6 865.58 402.50 14.06 NO 49.88 | 142 182.99| 134 850.49
2003 12559029 12950.73| 6593.61 511.65 6.99 NO 73.22 | 145556.45| 139 836.50
2004 126 331.7¢) 12590.27| 6941.10 606.87 10.30 NO 50.53 | 146 374.47| 140 258.24
2005 124 040.97 12989.43| 6773.64 706.22 11.83 NO 47.16 | 144 419.67| 137 987.47
2006 1253403 13272.52| 6633.54 945.84 27.03 NO 30.83 | 146 066.99| 14212452
2007 126 337.27 12862.67| 6622.75 1292.53 24.92 NO 24.37 | 146929.37 | 145 724.80
2008 121212.6¢ 12965.64| 6648.23 1524.96 33.85 NO 25.06 | 142 222.65| 137 456.38
2009 113 369.49 12557.92| 6196.98 1654.24 39.15 NO 28.97 | 133 686.63| 127 650.88
2010 115033.91] 12761.89| 5986.84 1962.06 42.59 NO 15.00 | 135 633.72| 130 330.63
2011 11328439 13055.92| 6090.35 2240.49 10.24 NO 21.11 | 134 622.33| 127 625.63
2012 109 011.19 13180.88| 6028.60 2427.74 8.19 1.80 25.09 | 130597.99| 123 560.41
2013 106 067.079] 12491.29| 5959.94 2666.73 5.88 3.82 28.98 | 127 143.93| 120 402.15
% -34.41 -41.03 -43.78 100 100 84.91 -34.24 -35.683

Note: Global warming potentials (GWPs) used (100 years time horizang: TC@H= 5; N;,O =298, Sk =22800; Nk = 17200; HFCs and PF(
consist of different substances, therefore GWPs have to be calculated individually depending on substances
'GHG emissions excluding emissions/removals from LULUCF
Zrelative to base year

%incl. LULUCF

Part 1: Annual inventory submission

33



oo
s CHMI NATIONAIGHANVENTORREPORT OF TREECHREPUBLIA990-2013

GHG emissions and removals haignificantly decreased in the period 196994, mainly driven by

the economy transition and pursuing major dropdown in heavy industry activities in the country. The fast
decrease has stopped around 81800 GgCQ eq. and continues fluctuating ever sin¢see Fig. A).

From 2010 to2013 the total GHG emissions (incl. LULUCF) decreas@®Bip or 9 928.47 GgCQ eq.
resulting in total emissions 0f20 40215GgCQeq. The decrease was caused 6@, CH, PFG
emissions (decreased 6% 5.294 28.25%) despite increase inlFCand Sk emissions (raised b§.8%

and 15.5%respectively) compared to previous year. The total GHG emissions and rem@@lSimere
-35.63%below the base year level including LULUCF3h@4% when excluding LULUCF.

Thedecrease in COCH and NO between 2012 and 2013 was 265.2% and 1.13% resp. Although
gases show an increase of 85he total emissions decreased between 2012 and 2013 §2@2.5
(including LULUCF) and 2.64% (excluding LULUCF).

Total GHG incl. LULUCF
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Fig.2-1 Total trend of GHG emissions, [Gg £49.]

In 1989 then Czechoslovak economy was one of the centrally planned economies with high level of
monopolization. All economic processes were controlled through reérmglanning. 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 sacessfully to a developed markétiven 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 emission trend betwef®7 and 2009 and supposedly up to present days passed
through significant change driven mainly by economic reoesst is noteworthy that in 203 some of

the industrialand energysubsectors reached its lowest amounts of emitted GHGs according to the whole
reported timeseries.
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2.2 Description and interpretation of emission trends by  sector

2.2.1 Description and interpretation of emission trends by gas

The major greenhouse gas in the Czeepublic isCQ, which represent83.42%of total GHG emissions

and removals ir2013, compared to 8.63% in the base year. It is followed bgH (10.37% in 2013
11.32%in the base yearN,O (4.95%in 2013, 5.67%in the base year) and-gases Z.25%in 2013, 0.01%

in the base year). The trend of individual GHG emissions relative to emissions in the respective base
yearsis presented inig. 22.
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Fig.2-2 Trend inCQ, CH, and N,O emissions 1990 2013in index form (base year = 18 and Trend in HFCs, PFCs93.§
2013 andSk (1990¢ 2013 actual emissions in index form (base year = 40

cQ

CQ emissions have been rapidly
RSONBIaAy3a Ay SiI
the emissions have kept @verage
of 68% of the amount produced in
1990. Interannual decrease inCQ
emissions (excl. LULUCF) from 20
to 2013 by 7.80% results the total
decreaseof 34.41% from 1990 to
2013 (36.07 decrease incl.
LULUCF). Quoting in absolut
figures,CQ emissions and removals
decreased from 16 70015 to 106
067.07GgCQin the period from

100%

98%

96%

94%

92%

90%

88%

86%

84%

82%

80%

1990 to 2013, mainly due to lower

emissions from the 1Energy Fig.2-3 Percentual share of GHGs-éXis begins at 80% part of CQ share i
category (mainly hidden)
1.A2 Manufacturing Industries &

Construction LA.4.a Commercidlinstitutional andl.A.4.b Residentigl

The main source o€Q emissions is fossil fuel combustion; within ttheA Fuel Combustiorcategory,
1.A1Energy Industnand 1A.2 Manufacturing Industries & Constructicgub-categoriesare the most
important. CQ emissions increased remarkably between 1990 &@d3 from the 1AZ3 Transport
category from 7284to 16 649GgCQ.
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CH

CHemissions share decreased almost steadily during the period from 1990 to 2004, Gttmizthane
fluctuated around 6@ of its base year emissions. 2013 CH emissions were 103% below the base
year level, mainly due to lower contribution &fB Fugitive Emissions from Fuelad emissions from
3 Agriculture anddespite increase from the ¥/aste category. The main sources GH emissions are
1.BFugitive Emissions from Fudlsold fuel), 3Agriculture (3.AEnteric Fermentatiorand 3B Manure

Managemen} and 5Waste (5.ASolid Waste Disposal on Lamad 5BWastavater Treatment and
Dischargg.

N.O

N,O emissions strongly decreased from 1990 to 1994 by®% over this period and then shows slow
decreasing trend with inteannual fluctuationN,O emissions decreased between 1990 &3 from
10600.22 to 595994 GgCQ eq. In2013N,0 emissions were 878% below the base year level, mainly
due to lower emisions from3 Agriculture and BChemical Industry andespite increase from the
1.A.3 Transportcategory.

The main source of,O emission is categor.D Agricultural Soils (others less important sources are
1.AFossil Fuel Combustion a@dndustrial Processas2.B Chemical Industiy

HFCs

HFCs actual emissions increased remarkably between 1992Ci3drom 023 to 2 66673 GgCQ eq.
Emissions of HFCs have been rapidly increasing since the base year 2883, HFCs emissions were
more than 2000times higher than in the base year 1995.

The main sources of HFCs emissions ZaFeProduct Uses as ODS substitutes (Refrigeration and Air
Conditioning).

PFCs

PFCs actual emissions show very similar trend as HFCs emissions but on much lower scale. They
increased between 1995 arzD13 from 001 to 5.88 GgCQ eg. In2013, PFCs emissions are over 200
times higher than in the base year 1995. HFCs and PFCs hasendmported and used before 1995.

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

Sk

Skactual emissions in 1995 accounted 16168 GgCQ eq. Between 1995 and013 they inter-annually
fluctuated with maximum o¥73.22 GgCQ eq. in 208 and minimum 0fL5.00 GgCQ eq in 2010. Ii2013
Sk reached amount of 288 Gg, the level wa84.91%higherthe base year.

The main sources @k emissionds 2.G Other productanufacture and use
NF

With the technological progress a new gas was included in this year submissjasm aNfas, used mainly

for manufacturing of LCD displays, solar panels and etching semiconductors. Base year for this gas is
1995. In 2013 the emigms of Ngequalled to 3.82 Gg G@q., which is 5%increase compared to year

2012.
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2.2.2 Description and interpretation of emission trends by category

Fig. 24 presents a summary of GHE
emissions by categories for the perio| 1e0%
from 1990 t02013:

1 Category 1 Energy
1

Category 2 Industrial Processe 120% —
and Product Use oo

§ CategonB Agriculture l
1 Categoryd LULUCF 80%
1 Categorys Waste -

60%

1Energy =——2I|PPU 3 Agricultre 5 Waste
140%

The dominantcategory is the Energy | o
category, which caused f319.34% of total

GHG emissions 18013 (81.33% in 1990)
excluding LULUCF, followed by tf
categories 2ndustrial Processesand

Product Use and 3 Agriculture which

caused forl1.11% and5.71% of total GIb

emissions in2013 (8.82% and 818% in

1990, resp.)5 Waste category covered .84% and 4 LULUCFcategory removeds 74178 Gg CQ eq.
which represents share &3% of all GHG emissions.

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Fig. 2-4 Emission trends in 199Q013 by categories in irek form (bas:
year = 100)

The trend of GHG emissions by categories is presented in-Fign@exed relative to the base year), see
also the percentual sharef individual sectors (Fig-4.

Tab.2-2 Summary of GHG emissions by category 12801 3[Gg CQeq.]

1 Energy 2 IPPU 3 Agriculture 4 LULUCF 5 Waste
1990 157 253.80 17 062.33 15 820.23 -6 319.88 3219.71
1991 143 943.16 13 803.05 13 676.07 -9 032.52 3249.61
1992 138 488.70 14 566.60 11 887.20 -9622.40 3248.93
1993 133 253.99 13 410.41 10 476.81 -9 145.05 3278.29
1994 125 394.25 14 648.84 9490.24 -6 504.77 3395.10
1995 126 404.83 14 137.56 9 403.36 -6 706.97 3461.51
1996 128 143.87 14 744.45 9 158.28 -7118.14 3436.77
1997 123 670.88 15 471.44 9503.11 -6 091.84 3532.24
1998 118 215.63 15 380.73 8 444.79 -6 367.11 3592.88
1999 111 752.79 12 691.88 8 494.12 -6 464.34 3601.12
2000 120 169.81 14 079.47 8248.24 -7 115.13 3586.50
2001 120 354.31 13 280.52 8 312.59 -7 435.27 3 654.66
2002 117 199.66 13 022.75 8 159.39 -7 332.50 3801.20
2003 119 863.72 14 031.87 7769.86 -5 719.95 3891.00
2004 119 716.75 14 961.43 7 857.43 -6116.23 3838.86
2005 119 132.44 13 769.33 7573.95 -6432.21 3943.95
2006 119 818.79 14 763.45 7 496.10 -3942.48 3988.65
2007 119 972.53 15 353.71 7 604.54 -1 204.58 3998.59
2008 115308.90 14 975.06 7712.44 -4 766.27 4226.26
2009 109 681.39 12 430.82 7 293.19 -6 035.75 4281.23
2010 110 727.68 13 305.09 7 137.90 -5 303.09 4 463.06
2011 109 201.85 13 650.36 7 218.74 -6 996.69 4 551.38
2012 105 069.02 13 579.87 7 237.88 -7 037.58 4711.23
2013 100 876.57 14 122.69 7 263.34 -6 741.78 4881.34
o -3.99% 4.00% 0.35% -4.20% 3.61%
% -35.85% -17.23% -54.09% 6.68% 51.61%

! Difference relative to previous year
2 Difference relative to base year
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Tab.2-3 Overview of trends in categories and subcategori€g(C®eq.)

GREENHOUSE GAS SOURCE AND SINK CATE 1990 1995 2000 2005 2010 2012 2013
Total (net emissions) 187036.19 146700.29 138968.89] 137987.47| 130330.63 123560.41] 120402.15
1. Energy 157253.80, 126404.83 120169.81] 119132.44] 110727.68 105069.02] 100876.57
A. Fuel combustion (sectoral approach) 146595.57| 117967.21 113746.41] 113370.33] 105568.97] 100158.11] 96887.22
1. Energy industries 56900.29] 61827.25| 62045.25] 63149.21] 61917.16] 59236.49] 55919.61
2. Manufacturing industries and construction 51223.91| 26173.59| 23421.48| 18836.11] 12466.20] 11375.64] 11017.60
3. Transport 7284.03 9354.55| 12141.77] 17459.48| 17323.07| 16801.33] 16649.55
4. Other sectors 31187.34] 20611.81] 15957.95 13652.06| 13533.39] 12428.76] 12991.03
5. Other NO NO 179.95 273.47 329.14 315.89 309.43
B. Fugitive emissions from fuels 10658.22, 8437.62 6423.40 5762.11 5158.70 4910.91 3989.34
1. Solid fuels 9576.11 7600.67 5547.00 4866.40 4261.55 4226.50 3354.91
2. Oil and natural gas and other emissions from

. 1082.12 836.95 876.40 895.71 897.15 684.41 634.43
energy production

2. Industrial Processes 17062.33] 14137.56| 14079.47| 13769.33] 13305.09] 13579.87| 14122.69
A. Mineral industry 4102.86 3050.14 3110.59 2734.22 2370.30 2330.33 2156.01
B. Chemical industry 2944.23 2808.20 2937.08 2837.88 2168.30 2132.46 1878.80
C. Metal industry 9667.79 7952.73 7438.74 7104.96 6421.36 6336.44 7058.16
D. Nonenergy products from fuels and solvent us 125.56 103.75 140.30 120.85 101.98 94.32 100.80
E. Electronic industry NO NO 11.17 5.72 33.45 2.84 16.39
F. Product uses as ODS substitutes NOIE| 0.24 206.03 713.46 1971.20 2434.88 2672.61
G. Other product manufacture and use 221.89 222.50 235.56 252.25 238.50 248.59 239.92
3. Agriculture 15820.23 9403.36 8248.24 7573.95 7137.90 7237.88 7263.34
A. Enteric fermentation 5023.10 3133.04 2667.92 2493.25 2379.48 2413.04 2412.48
B. Manure management 4260.93 2767.49 2459.10 2149.83 1837.88 1745.81 1758.86
D. Agricultural soils 5249.85 3283.22 2941.47 2758.36 2722.68 2835.85 2955.69
G. Liming 1177.82 110.34 112.28 63.98 61.46 115.57 135.50
H. Urea application 108.53 109.27 67.47 108.53 136.40 127.60 0.81
4. Land use, landse change and foresff/ -6319.88| -6706.97| -7115.13] -6432.21| -5303.09] -7037.58| -6741.78
A. Forest land -4731.34 -6996.55 -7239.65 -6371.16 -5140.11 -7445.73 -7403.47
B. Cropland 98.41 109.44 89.05 78.02 77.88 69.66 74.50
C. Grassland -134.84 -299.39 -395.33 -371.18 -368.59 -307.46 -322.01
D. Wetlands 22.44 9.84 27.28 20.22 33.81 24.55 29.38
E. Settlements 84.38 86.27 124.27 151.68 115.18 99.26 83.16
G. Harvested wood products -1667.36 377.33 274.10 55.60 -26.00 517.22 791.82
5. Waste 3219.71 3461.51 3586.50 3943.95 4463.06 4711.23 4881.34
A. Solid waste disposal 1979.27 2404.98 2681.79 2867.18 3224.08 3297.57 3324.45
B. Biological treatment of solid waste IENO| IENO| IENO| 73.17 234.45 417.09 585.17
C. Incineration and open burning of waste 23.57 71.99 64.18 178.40 182.94 185.54 178.86
D. Waste water treatment and discharge 1216.87 984.55 840.54 825.20 821.59 811.02 792.86
Memo items:

International bunkers 528.22 562.83 593.83 978.94 965.41 891.82 860.43
Aviation 528.22 562.83 593.83 978.94 965.41 891.82 860.43
CQ emissions from biomass 5400.43 4703.85 5370.93 7241.63] 10701.85] 11716.51] 12716.68,
Longterm storage of C in waste disposal sites 4243.13 5350.91 6613.29 8037.83 9621.38| 10180.15] 10416.85
Indirect NO 3300.97 2002.71 1818.27 1519.23 1377.08 1329.36 2417.75
Indirect CQ™ 3638.12|  3047.48] 2451.83] 2355.56| 2070.68]  1962.21]  2248.99

Total CQequivalent emissions without land use,
land-use change and forestry

Total CQequivalent emissions with land use, lard
use change and forestry

Total CQequivalent emissions, including indirect
CQ, without land use, laneuse change and 196994.19| 156454.74| 148535.86| 146775.23] 137704.40, 132560.19] 129392.92
forestry

Total CQequivalent emissions, including indirect
CQ, with land use, laneuse change and forestry

193356.07| 153407.26/ 146084.02| 144419.67| 135633.72 130597.99 127143.93

187036.19 146700.29] 138968.89| 137987.47| 130330.63 123560.41 120402.15

190674.31 149747.77) 141420.73] 140343.02 132401.31 125522.61 122651.14
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Energy (IPCC Category 1

The trend for GHG emissiofiim 1Energy
category shows decreasing trend o
emissions. They strongly decreased fro
1990 to 1994 and then fluctuated by 200
After 2002 they stayed relatively stable b
2007. In the period 2002 2007 emissions
kept around 120 000 GgCQeq. Total
decrease between 1990 arD13 is 35.85%

Between 202 to 2013 emissions from
category I1Energy slightly decreased by
3.9%%.

From the totall00 87657 GgCQ eq. in2013
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96.05%comes from 1A Fuel Combustion, the
rest are 1BFugitive Emissions from Fuel
(mainly Solid Fuels). .BFugitive Emissions
from Fuelsis the largest source foCH,
which represented 3.32% of allCH, emissions
from Energycategory.

CQ emissions from fossil fuels combustion (categoriyriergy are the main source in Czech Republic's

Fig.2-5 Trends in Energy by categories 192013 (TgCQ eq.)

irt013. 3012% of allCH, emissions ir2013 originated

inventory with a share 089.87%in nationalCQ emissions (excl. LULUCEY} from category 1Energy
contributes for77.59% to total GHG emissionSH, for 3.67% and\,O for 0.84% in2013.

Industrial Processes (IP@ategory 2)

In 2015 submission the IPPU category unde

ao

significant change, due to the application

2006 Guidelines. Category Solvents &ttier

Product Use was combined with category
IPPU. Further two new categories wet
developed (Z& Electronic Industry and.@

Other Product Manufacture and Use).

GHG emissions from thel2dustrial Processes
and Product Usecategory fluctuated with
decreasing trend during the whole perioc
1990 to 2013¢ Ly SI NI @&

decreased rather rapidly, then reached deca

12.00

10.00

8.00

6.00

2.00

0.00

minimum in 1999 and subsequently decreas

with total minimum in 2009 dlobal economic
recessiof. Between 1990 an@2013 emissions
from this category decreased by7234 In
2013 emissions amounted forl4 122.69 Gg

CQeq.

Fig.2-6 Trends inlPPU by categories 1992013
(TgCQeq.)

The main categories in the I@dustrial Processeand Product Usecategory are ZMetal Industry

(49.97%), 2AMineral Industry (15.27%), 2B Chemical Industryf13.3%) and 2FProduct Uses as ODS

substitutes(18.92%) of the sectoral emissions #9013 (Fig. ).

Themost important GHG of the ddustrial Pro
sectoral enissions, followed by-Gases (189%)

cessaand Product Useategory wasCQ with 73.46% of
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Agriculture (IPCC Catego8y

GHG emissions from the categoB/Agriculture

decreased relatively steadily over the period fro| e
1990 to 2003 and then fluctuated. In 201
emissions reached minimum lewshich is 3.88%
below the base year level 4.00 h

5.00

3.00 |

Agriculture amounted? 26334 GgCQ eg. in2013
which corresponds t05.71% of national total | 200
emissions (excluding LULUCF). The most impor
sub-category3.D Agricultural Soils (N;O emissions)
contributed by 40.69% to sectoral total in2013, | oo . —

folowed by the 3.A Enteric Ermentation (CH A . >0 ¢ >

1.00

emissions33.21%).
Fig.2-7 Trends inAgriculture by categories 1992013
3 Agriculture is the largest source foN,O and ~(T9¢@€d)
second largest source f@H, emissiong69.03% of
total emissions of PO and 23.83% of total emissions of ;,Cékcluding LULUCHowever it's emission
trend steadily decreases over the whole observed period.

Land Use, and-Use Change and Forestry (IPCC Cateddry

GHG removals from théLand Use, Landse an ac
Change and Forestrgategory vary through the e
whole time series with minimum of 9622.4Gg | 2%
CQeg. in1992and maximum1 204.58CQ eq. in
2007. In 2013 removals were by6.68% above the
base year level.

Emissions and reavals amounted to6 741.78Gg
CQ eg. in2013, whichcorresponds tdb.3%of total
national emissions. Emissions and removals
calculated from all categories an line withGPG | 1000
for LULUCF; IPCC 2003. B D iE 4G

1.50

LULUCFategory is the largest sink f@Q. NetCQ

removals from this category amounted t
-6 741.78Gg CQ in 2013. CH emissions amounted| oo L
to 64.78 GgCQ eq.,N,Oto 15 GgCQ eq. Trends of e
the subcategories in LULUCF sector are presen| %] -
in Fig. 28.

1.00

-0.50 I

Waste (IPCC Categoby -100

-1.50

GHG emissions from categdyWastesubstantially
increased during the whole period. In2013 |
emissions amounted fot 881.34 GgCQ eq., which
is51.61%above the base year level. The increase of
emissions is mainly due to higher emission<éf

from 5.A Solid Waste Disposal (and partly due t
increase ofN,O emissions from 5.BWastewvater

Treatment and Discharge which are the most

Fig.2-8 Trends inLULUCBy separate source and sink
categories 1992013(TgCQ eq.)
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important categories. As a result @H recovery systems installed BB WastewaterTreatment and
Dischargdotal emissims from this categorydecreased byapprox. 34% compared to thebase year. The
share of categorp Wastein total emissions wa3.84%in 2013.

3.50

3.00

2.50 -

2.00 A

1.50

1.00 4

0.50 -

0.00 - . . o]

5A 5.B 5.C 5D

Fig.2-9 Trends inWasteby categaies 19962013
(TgCQeq.)

The main source solid5.A Solid Waste Disposalhichaccounted for 68.0% of sectoralCH, emissions
in 2013 followed by5.D Wastewater Treatment and Discharg®.24%) ands.B Biological treatment of
solid wastg(11.98%). Trends of the separate stdategories in Waste sector can be observed-an 29.

91.34% of all emissions from Waste category are,@hhissions; CQOcontributes by 3.9% and NO by
5.06%

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

Description of trends of emissions of indirect greenhouse gasevided in Chapter 9.

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

CtKA&d AYy@SyiGa2NEB R2SayQi AyOf dzRS &adzomYAaairzy dzyRSNJ
provided. The description of emission trends for KP LUMilOe provided in next 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 ads@ms. The two main
categoriesare 1.A Fuel Combustion and1Fugitive 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 i@siework 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 basel the 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 thgyener
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 fueswmption in a structure corresponding to the
requirements of the IPCC categorization.

Default emission factors from the IPCC methodology have been for key categories gradually substituted
by country specific emission factors. Moreover, in case gfddtission factors from lignite (brown coal)

and bituminous coal the previous countspecific emission factors were in this submission refined by
using recent national data.

In connection with implementation of new methodology (IPCC, 2006), there werkisnstibmission
newly applied relevant default emission factors from this methodology. As a consequence of these
innovations, considerably increasing amount of recalculations appeared in this submission compared to
previous years.

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

Fugitive emissions in sectorBlare determied by calculation from activity data and counspecific or
default emission factors. The activity data are obtained first of all from the official CzSO energy balance.
The sector statistics and annual targeted surveys are used in special cases, whemsdatg or are
insufficient.

3.1.1 Key categories in sector 1 Energy

Combustion processes included in category 1.A make a decisive contribution to total emissions of
greenhouse gases. All ¢@H and NO emissions are derived from the combustion of fosspeetively
biofuels and other fuels in stationary and mobile sources.
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On the whole 11 key sourcedhave been identified in sector 1, the most important of which are the first
3 given Tab 4. This group of sources contribut82.17%to total greenhouse gas emissions (without
LULUCF).

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

The results of the inventoryncluding the activity data, are submitted in the standard CRF format. For
RANBOG 3INBSYyK2dzaS 3IraSas GKS O2yadzyLliazy 27F ¥FdzS
However, for stationary sources, the fuel consumption is given in the CRF foraggjregated structure,

i.e. as Solid, Liquid and Gaseous Fuels according to IPCC definition. All the CRF Tables in sector 1.A were
appropriately completed for the entire required time interval &aD to 203B.

In 1.BFugitive Emissions from Fuels categ@aspecially 1.B.1.&oal Mining and Handling was evaluated
as a key category (Tab-13 Category 1B.2 also was identifiedas a key categonpy the latest
assessment, but only in one from the four tests (LA). Moreover, identifiers placed this categayejus
the borderline betweerkeyand nonkey categories

Tab. 3-1 Overview of key categories in Energy(2013)

Category Gas Character of category % of total GHG*
1.A Stationary CombustiorSolid Fuels CQ LA TA 39.53
1.A Stationary CombustiorLiquid Fuels CQ LA TA 12.02
1.A Stationary CombusticrGaseous Fuels CQ LA, TA 10.30
1.A.3.b TransportRoad Transportation CQ LA TA 10.23
1.B.1.a Coal Mining and Handling CH LA TA 2.07
1.A StationarfCombustion Liquid Fuels N,O LA, TA 0.43
1.B.2 Fugitive Emission from Oil, Natural Gas | CH, LA 0.41
1.A.3.b TransportRoad Transportation N,O LA TA 0.39
1.A Stationary Combusticrolid Fuels CH TA 0.17
1.A Stationary CombusticrBiomass CH TA 0.28

* assessed without considering LULUCF
KC: key category, LA, LA*: identified by level assessment with and without considering LULUCF, respectively
TA, TA*: identified by trend assessment with and without considering LULUCF, respectively.

3.1.2 Emissions Trends

CQ emissions from the 1.A sector decreased by 3¢ftom 144 Tg COn 1990 to 95 Tg GGn 2013.
Furthermore C@emissions from the .B sector decreased by 624from 458 Gg in 1990 to 201 Gg in
2013, as well as Gldmissions from B sectors de@ased by 56.1% from 408 Gg in 1990 to 152 Gg in
2013. Fig. 4 indicates overall trend in G@nd CH emissions in the whole time series for both sectors.
Furthermore Tab3-2 provides data for trends in 1 Energy for each gas reported in sector.
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Fig.3-1 Trend total CQ (Sectoral Approach) in 1.A and trend of €ahd CHfrom 1.B sector in period 199Q 2013

Tab. 3-2 Emissions of greenhouse gases and their trend from 182013 from IPCC Category 1 Energy

CQ[Gy] CH [Gd] N,O [Gg]

1990 144 726 470 2.609
1991 132 820 217 2.373
1992 127 970 392 2.373
1993 122 945 385 2.332
1994 115 484 368 2.362
1995 116 674 360 2.428
1996 118 482 356 2.594
1997 114 248 346 2.592
1998 109 145 331 2.633
1999 103 357 303 2.718
2000 112532 271 2.908
2001 113 051 256 3.063
2002 110 313 238 3.184
2003 112 924 236 3.486
2004 112 959 227 3.635
2005 111 920 244 3.765
2006 112 335 254 3.808
2007 112 903 235 3.990
2008 108 307 234 3.868
2009 103 083 219 3.786
2010 104 054 223 3.678
2011 102 629 219 3.658
2012 98 689 213 3.556
2013 95 327 180 3.482
Ig%r(‘)‘j'z 013 | 3% -62% 33%

3.1.2.1 Emission trends by subcategories

The individual subsectors have different contributions to trends in emissions. Fgill@strates the
trends in emissions on the example of £&nissions and the share of €@missions in different
subsectors in 2013.

The greatest increase in emissions wasorded in subsector 1.A.3 Transport between 1990 and 2007,
when emissions increased by 260in absolute values, this corresponded to an increase from 7 TonCO
1990 to 18.3 Tg in 2007. A slight decrease has been apparent since 2008, by 1.6 Tg Em2xi8ns
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from subsector 1.A.1 Energy Industries are almost constant with slight fluctuations over the entire
period; the greatest reduction occurred in subsectors 1.A.2 and 1.A.4 from 50.9 and 29.7ifdl.29D
to 10.9 and 12.3 Tg G 2013, respectisly.

300

)
3 250
5 / \'_‘“-— 12254; 13%
£
2 200
2
2
E / 15996; 17%
g 150
d -t
o
k]
2 100 |
H s J' ss64s; 59%
z T~

50 — 10930; 11%

0

1990 1993 1996 1999 2002 2005 2008 2011

m 1A1 Energy Industries

1A1 Energy Industries
® 1A2 Manufacturing Industries and Construction

1A2 Manufacturing Industries and Construction
——— 1A3 Transport = 1A3 Transport

144 Other Sectors 1A4 Cther Sectors

Fig. 3-2 Share and development of GGmissions from 1990 2013 in individual suksectors; share of CQOemissions in
individual subsectors in 2013 [Gg]
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Fig.3-3 CQ and CH trend from the sectorFugitive Emissions from Solid Fuasd from from the sector Fugitiv
Emissions from Oil and Natural Gas

The fugitive emissions from Solid fuels also indicate substantial decrease whtie timeseries, i.e.
57.3% for C@emission and 65.4% for ¢eEmissions. Fugitive Glemissions from Oil and Natural Gas
also indicate decrease for 41.9% in the time series. Fugitivee@@sions from Oil and Natural Gas
indicates increase, however the emissions are of minor importance in the whole submission.

The trends for different subcategosgere also presented in Tab33
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Tab. 3-3 Total GHG emissions in [Gg £&juivalent] from 1990 2013 by sib categories of Energy

1 1.A 1.A1 1.A.2 1.A3 1.A4 1.A5 1.B 1.B1| 1.B.2

1990 157254| 146596| 56900| 51224 7284| 31187|NO 10658| 9576| 1082
1991 143943| 134477| 55525| 43474 6390 29088| NO 9466| 8535 931
1992 138489| 129415| 54690| 46345 7973 20406| NO 9074 8211 863
1993 133254|124337| 54301| 38577 8076| 23383 NO 8917 8072 845
1994 125394| 116850| 54950 30854| 8812| 22234|NO 8544| 7712 832
1995 126405| 117967| 61827 26174 9355| 20612|NO 8438| 7601 837
1996 128144| 119857| 66560 24621| 10366| 18310|NO 8287| 7382 905
1997 123671| 115542| 62850 24604| 10460| 17629|NO 8128| 7236 892
1998 118216|110317| 60710 22506| 10747| 16181 173 7898| 6958 940
1999 111753| 104500| 58210| 18504| 11986| 15634 167 7253 6331 922
2000 120170| 113746 62045| 23421| 12142| 15958 180 6423| 5547 876
2001 120354| 114321| 64228| 20876| 12904| 16152 161 6034| 5206 828
2002 117200| 111562| 62783| 19996| 13515| 15026 242 5638| 4765 873
2003 119864| 114319| 62433| 19928| 15339| 16374 245 5544| 4728 816
2004 119717| 114415| 62552| 19560| 16112| 15917 273 5302| 4540 762
2005 119132| 113370 63149| 18836| 17459| 13652 273 5762| 4866 896
2006 119819| 113834| 62599| 18534| 18113| 14329 259 5984| 5084 900
2007 119973| 114450 66247| 16651| 19056| 12149 347 5522| 4626 897
2008 115309| 109800| 61517 16410| 18902| 12594 377 5508| 4684 825
2009 109681| 104609| 57444| 16076| 18379| 12345 364 5073| 4205 868
2010 110728| 105569| 61917| 12466| 17323| 13533 329 5159| 4262 897
2011 109202| 104119| 61582| 12676| 17123| 12351 387 5083| 4244 839
2012 105069| 100158| 59236| 11376/ 16801| 12429 316 4911| 4227 684
2013 100877| 96887| 55920( 11018| 16650| 12991 309 3989| 3355 634
Total Trend

1990- 2013 -36% -34% -1.7% -78% 12% -58% 799" -54% -56% | -3%

™rend 1998013

3.2 Fuel combustion activities (CRF 1.A)

3.2.1 Comparison of the sectoral approach with the reference approach

In addition to the Sectoral approach (SA), used commonly for determinatiogregnhouse 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,@issions in the Sectoral approach. The
calculation does not require a lot ofgat 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 Snissions without anyurther division

into consumer sectors.

From 2015 submission onward, it is required to use the Reference Approach in line with 2006 Guidelines
(IPCC 2006). Main difference between the new reference approach in contrast with the old one, used
untinow (IPC  MdT 0E A& GKFG Ay &EBNYR 228 NBRS OO NP QY180 AT
for some norenergy fuels, now a new, broader conceptis usédS E Of dzZRSR OF Nb 2y é S 4 K]/
only the stored carbon, but also carbon used and emitted asitC@ther sectors, not only in 1.A (most

often in sector 2 IPPU). This means that from the total carbon, calculated on the base of apparent
R2YSaUAO O2yadzvYLIiAzy o! LI NByid O2yadzYLWiAz2ys !/ 0
case of carbonantained in fossil fuels used: (i) as raw materials for further treatment in the industry
(feedstocks), (ii) as reductants and (iii) as-emergy products.

hdSNBASSG 2F YIFEGEGSNALIEAS O2yTlab34Ay3d aSEOf dzRSR Ol Nb ¢z
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Tab. 3-4 Products used as feedstocks, reductants, and for rarergy products (IPCC 2006)

Naphtha

LPG (propanebutane)

Oils used as feedstocks

Feedstocks -
Refinery gas

Natural gas

Ethane

Metallurgical coke angetroleum coke

Reductants

Coal and coal tar/pitch

Natural gas

Bitumen

Lubricants

Nonrenergy products Paraffin Waxes

White spirit

For fuels, which are used in other sectors, than Energy sectoA (i.e. norenergy fuels: for example
coke or naphtha), its necessary to know, what quantity of certain material is used outside 1.A (e.g. like

feedstock or reductant).

Ly G4KS /1SOK ylriAz2yl f
the following substances:

1 Naphtha

1 Bitumen

M Paraffin waxes

1

Ay @Sy G2 NE

Fo2@S YSyGAzySR

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 and 2013 and anparison between the reference and sectorapaoach for
the same years. Inab. 3-7 is 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

Year Type of fossil | Apparent . Carbon Reference Sectoral
fuels Consumption (PJ) | excluded (PJ) | approach (PJ) | approach (PJ) | (RASA)/SA (%)
1990 | Liquid Fuels 358.56 71.77 286.79 300.00 4.4
Solid Fuels 1315.08 86.73 1228.36 1149.99 6.8
Gaseous Fuelg 219.91 0.00 219.91 205.43 7.0
Other Fuels 0.26
Total 1893.55 158.49 1735.06 1655.68 4.8
1995 | Liquid Fuels 321.28 96.96 224.31 240.00 -6.5
Solid Fuels 937.64 71.03 866.61 878.67 -1.4
Gaseous Fuels 274.74 0.00 274.74 260.80 5.3
Other Fuels 0.65
Total 1533.66 167.99 1365.66 1380.12 -1.0
2000 | Liquid Fuels 310.58 87.58 222.99 238.56 -6.5
Solid Fuels 901.78 66.29 835.48 810.11 3.1
Gaseous Fuels 314.52 0.00 314.52 305.05 3.1
Other Fuels 1.28
Total 1526.87 153.87 1373.00 1355.00 1.3
2005 | Liquid Fuels 387.68 111.37 276.31 292.06 -5.4
Solid Fuels 847.04 75.47 771.57 754.69 2.2
Gaseous Fuels 323.04 0.00 323.04 318.87 1.3
Other Fuels 5.69
Total 1557.77 186.84 1370.93 1371.31 0.0
2010 | Liquid Fuels 368.81 100.02 268.80 276.22 -2.7
Solid Fuels 769.39 68.25 701.14 685.66 2.3
Gaseous Fuels 338.55 0.00 338.55 313.58 8.0
Other Fuels 5.89
Total 1476.75 168.27 1308.49 1281.35 2.1
2011 | Liquid Fuels 355.60 93.77 261.82 270.67 -3.3
Solid Fuels 754.36 64.52 689.84 686.06 0.6
Gaseous Fuels 285.66 0.00 285.66 286.47 -0.3
Other Fuels 6.78
Total 1395.61 158.29 1237.32 1249.98 -1.0
2012 | Liquid Fuels 349.11 96.60 252.51 264.45 -4.5
Solid Fuels 696.15 63.33 632.82 654.47 -3.3
Gaseous Fuels 287.60 0.00 287.60 281.95 2.0
Other Fuels 5.78
Total 1332.86 159.92 1172.93 1206.65 -2.8
2013 | Liquid Fuels 337.83 91.09 246.74 255.75 -3.5
Solid Fuels 681.94 67.53 614.41 627.50 2.1
Gaseous Fuelg 291.43 0.00 291.43 286.71 1.6
Other Fuels 4.65
Total 1311.21 158.62 1152.59 1174.61 -1.9
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Tab. 3-6 Results for C@emissions (kt) according to reference approach and comparison with sectoral approach

Apparent Carbon Reference Sectoral
Year Type of fossil Consumption excluded approach approach
fuels (kt CQ) (kt CQ) (kt CQ) (kt CQ) (RASA)/SA (%)
1990 | Liquid Fuels 26370 5411 20959 22220 -5.7
Solid Fuels 126470 9325 117146 110823 5.7
Gaseous Fuelg 11990 0 11990 11201 7.0
Other Fuels 24
Total 164831 14736 150095 144268 4.0
1995 | Liquid Fuels 23448 7214 16234 17530 -7.4
Solid Fuels 90160 7597 82562 84379 -2.2
Gaseous Fuels 15110 0 15110 14343 5.3
Other Fuels 60
Total 128718 14811 113907 116311 -2.1
2000 | Liquid Fuels 22620 6363 16257 17296 -6.0
Solid Fuels 86849 7092 79757 78020 2.2
Gaseous Fuels 17297 0 17297 16777 3.1
Other Fuels 117
Total 126767 13455 113312 112210 1.0
2005 | Liquid Fuels 28359 8270 20089 21108 -4.8
Solid Fuels 81336 7749 73587 72462 1.6
Gaseous Fuels 17765 0 17765 17535 1.3
Other Fuels 501
Total 127460 16019 111441 111606 -0.1
2010 | Liquid Fuels 27021 7400 19620 19945 -1.6
Solid Fuels 74103 6977 67126 65994 1.7
Gaseous Fuelg 18717 0 18717 17337 8.0
Other Fuels 512
Total 119841 14378 105464 103788 1.6
2011 | Liquid Fuels 26031 6911 19120 19564 -2.3
Solid Fuels 73042 6 602 66440 66383 0.1
Gaseous Fuels 15786 0 15786 15830 -0.3
Other Fuels 589
Total 114858 13512 101346 102367 -1.0
2012 | Liquid Fuels 25611 7102 18492 19110 -3.2
Solid Fuels 67468 5912 61005 63210 -3.5
Gaseous Fuels 15876 0 15876 15564 2.0
Other Fuels 539
Total 108954 13014 95373 98423 -3.1
2013 | Liquid Fuels 24753 6733 18019 18490 -2.5
Solid Fuels 65794 6873 58921 60368 -2.4
Gaseous Fuels 16117 0 16117 15856 1.6
Other Fuels 412
Total 106664 13607 93057 95126 -2.2
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Tab. 3-7 Activity data in energy units (PJ) used in reference and sectoral approach for all fossil fuels and corresponding results
for CQ emissions (kt)

. Reference | Sectoral RA Activit Carbon Reference| Sectoral
Year Q;ttgn(tg J) gfglt; (()jr:; d (P) approach | approach (SA)/SA data / excluded | approach | approach E;?SA)/SA
(PJ) (PJ) (%) (kt CQ) (kt CQ) ktCcQ) [(kktCQ)
1990 | 1893.5 158.5 1735.1 1655.7 4.8 164831 14736 150095 |144268 (4.0
1991 | 1702.4 114.0 1588.4 1522.0 4.4 148137 10766 137371 | 132421 |3.7
1992 | 1639.7 120.2 1519.5 1486.4 2.2 140364 | 11327 129037 |127574 (1.1
1993 | 1578.8 108.3 1470.5 1431.1 2.8 134758 10250 124508 |122567 (1.6
1994 | 1510.4 130.6 1379.8 1353.9 1.9 128032 12125 115907 |115116 (0.7
1995 | 1533.7 168.0 1365.7 1380.1 -1.0 128718 14811 113907 [116311 |-2.1
1996 | 1575.8 174.0 1401.8 1418.8 -1.2 130704 |15311 115392 [118132 |-2.3
1997 | 1589.7 171.2 1418.5 1375.0 3.2 132145 15109 117036 |113904 (2.7
1998 | 1538.5 167.2 1371.3 1326.7 3.4 126758 14808 111949 |108805 (2.9
1999 | 1421.3 149.1 1272.3 1267.7 0.4 115412 12784 102627 |103043 |-0.4
2000 | 1526.9 153.9 1373.0 1355.0 1.3 126767 13455 113312 |112210 (1.0
2001 | 1552.4 151.2 1401.2 1373.8 2.0 127730 13158 114572 |112719 (1.6
2002 | 1534.7 158.9 1375.9 1343.8 2.4 126102 13980 112122 |109979 (1.9
2003 | 1556.5 167.5 1389.0 1377.0 0.9 128023 14833 113191 | 112601 (0.5
2004 | 1524.0 195.7 1328.3 1382.7 -3.9 124450 17036 107413 [ 112644 |-4.6
2005 | 1557.8 186.8 1370.9 1371.3 0.0 127460 16019 111441 |111606 |-0.1
2006 | 1585.3 196.8 1388.5 1373.5 1.1 130307 17059 113248 [111999 (1.1
2007 | 1585.1 187.4 1397.7 1374.3 1.7 130952 16394 114558 |112599 (1.7
2008 | 1522.5 188.3 1334.2 1327.6 0.5 124769 16263 108506 |108009 (0.5
2009 | 1400.1 154.7 1245.4 1259.5 -1.1 114595 13163 101432 [102824 |-1.4
2010 | 1476.8 168.3 1308.5 1281.3 2.1 119841 14378 105464 |103788 (1.6
2011 | 1395.6 158.3 1237.3 1250.0 -1.0 114858 13512 101346 |102367 |-1.0
2012 | 1332.9 159.9 1172.9 1206.6 -2.8 108954 | 13014 95373 98423 [-3.1
2013 | 1311.2 158.6 1152.6 1174.6 -1.9 106664 | 13607 93057 95126 [-2.2

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 the CzSO energy bal@a&0, 2014). Tab83jives the amount of
stored Kerosene Jet Fuel.

Tab. 3-8 Kerosene Jet Fuel in international bunkers

Year 1990 [1991 1992 1993 1994 1995 [1996 (1997 [1998 [1999 |2000 |2001
[TIlyear] |7325 6020 |6967 |5792 [7208 |7805 |5866 |6759 |[7991 [7520 |8234 |8750
Year 2002 2003 |2004 |2005 [2006 |2007 2008 |2009 |[2010 (2011 |2012 2013
[Tdlyear] [7556 |10163 |13062 |13573 |14070 |14763 |15644 |14287 |13387 |13272 [12367 |11931

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
(IPCC, 1997), emissions from remergy use of fuels iported mainly in sector 2 IPPU. To prevent
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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 z; IPPU, for those kinds of fuels that are
used for both energy and neenergy purposes.

Nonenergy fuels are divided into three categories:

12) 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 feedstkaemains largely stored in these products. Typical examples of
raw materials are the feedstocks for petrochemical industry (naphtha), natural gas, or different
types of oils (e.g. the production of hydrogen for the subsequent production of ammonia by
partial oxidation).

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

14) Nonenergy products Nortenergy products are materials, derived from fuels in refineries or
coke plants, which unlike the previous two casai®e 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 GHCoccur only to a limited extent (e.g. during the oxidation of lubricants and
paraffin). Substantial emissions occur during their recovery and during disposal by incineration
(in the sector and in Waste).

Emissions from feedstocks in chemical industry eported in subsector B, from reductants primarily
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 withetpgladlon No 1099/2008 of the
European Parliament and of the Council on energy statistics distinguishes various types of fuels in their
use for energy and noeanergy purposes. Below are listed the different kinds of fuels with a high
proportion of nonenemy use in the Czech Republic.

Some types of liquid fuels are designed mainly for-anargy use. This is primarily naphtha, for which
CzSO indicates, since 2001, that virtually the entire amount is consumed f@neogy purposes by the
chemical industrymainly as petrochemicals (2.B). For example, in 2013 the consumption was 38.1 PJ.
Less significant is the neamergy use of LPG.

Another important type of liquid fuels consumed for renergy purposes of fuels is a group marked as
Other Oils. Their mostignificant share is Other Petroleum Products, which finds application in the
production of hydrogen by partial oxidation with steam for subsequent production of ammonia and
further part of it is also used as a Solvent Use. In 2013, the consumption of R¥tiefeum Products for
non-energy purposes (particularly in ssbctors 2.B, 2.D) was 22.7 PJ, compared to 7.1 PJ utilized for
combustion in sector 1.A. Less important categories are White Spirit and Paraffin Wax, which are indeed
only used for norenergypurposes in 2.D and naturally their consumption is small compared to Other
Petroleum Products (total of 0.9 PJ in 2013).

The liquid fuels, used specially for renergy purposes, include also bitumen, whose consumption in
2013 was 16.2 TJ and lubricantdshaconsumption in 2013 of 6.5 PJ. While in the case of using bitumen
practically there are no emissions of {Stored carbon), in the case of lubricants use, annually a part is
oxidized to C&(Reported in 2.D).
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Solid fuels for nofenergy purposes are ainly used as reductants. These include coke (Coke Oven Coke),
from which in 2013 were used 54.1 PJ in the production of iron and st€dl ¢@mpared to 13 PJ utilized
in sector 1.A. In the case of tar (Coal Tar) in 2013 were 13&dPJ in industry wkilé PJdn sector 1.A.

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 consumption of natural gas
in the Czech Republic is ustr nonenergy purposes in the chemical industry. Since the NIS team could
not still clearly identify the specific process, which is with a high probability associated with a practical
complete conversion of carbon to g@hese emissions were set fordlmoment under 1.A.2.c.

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

In Tab 3-9 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 calorfic values and emission factors of feedstocks

Non-energyFuels NCV EF
[GJIGq] [t COJITI]
LPG 45 945 65.86"
Naphtha 43 600 73.30
White Spirit 40 193 73.30
Lubricants 40 193 73.30
Bitumen 40 193 80.70
Paraffin Wax 40 193 73.30
Petroleum Coke 38 500 97.50
Other Petroleum Products 40 179 73.30
Refinery Gas 46 023 55.08"
Coke Oven Coke 28465 107.0

)

country-specific value
2)

used in blast furnaces

3.2.4 Methodological issues

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

The data for thewhole time series was constructed on the basis of data from the CzSO Questionnaire
(CzS0, 2014), where the data on fuel consumption are provided in various ways. Data are available for
Solid and Liquid Fuels in mass units (kt p.a.), where the net cakltiesvof these fuels are also
tabulated. The consumption of gaseous fuels derived from fossil fuels is given in TJ p.a. Natural Gas is
given in thousand fhand the consumption in TJ is also tabulated; however, in this case it is calculated
using the grossaloric value. The Energy balance in mass units (kt p.a.) for last reported year (2013) is
given in Annex 4, Tables-A4 A4-7.

Since 2012 submission net calorific values for Liquid Fuels for the whole time series are available. These
are now assumed toéright (agreed by CzSO) and therefore used for conversion of activity data from
natural units to energy units. Except of the official NCV provided by CzSO are use country specific NCVs,
for Refinery Gas and LPG.
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The principles of preparation of the emiss inventory are further specified in detail for the individual
phases of data preparation and processing and subsequent utilization of the results of calculations with
subsequent data storage.

3.2.4.1 Collection of activity data

In collection of activity data,liethe background data are stored at the workplace of the sector compiler,
where possible in electronic form. These consist primarily in datasets obtained from CzSO as officially
submitted data for drawing up the activity data. The dataset for the lasbntep 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 (texts, tables) are stored in separate files
with designation of the web site where they were obtained and the date of acquisition.

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

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

In case EU ETS data are used, the original forms are stored in archive of national 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 engrgalance to the CRF structure in the EXCEL format. Each
G2NJAYy3 FAES KFa | a¢AdGES LI IS¢ Fa GKS FTANBRG &AKS
computational model for emission estimates from the stationary sources in Energy sector.

TheTitle page shall contain particularly the following information:

the name and description of the file

the author of the file

the date of creation of the file

the dates of the latest walating, in order

the source of the data employed

description of trangér of specific data from the source files

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

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

Separate computational files for each kind of fuels are used, which are then interconnected with the final
computational fles, where are data transferred in the specific subcategories and the computation of

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

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

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

9 computation of emission estimates

Part 1: Annual inventory submission 53



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902013

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

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

For current submission is added additional part of computational modekhwéinables comparison of

data from previous submission with the data from current submission. This step is important especially
0S0OIFdzaS (GKAa &SIFNRa adzomyYiaaizy ola O2YLAt SR dza Ay
(IPCC, 2006).

3.2.4.3 Calculations of emissions

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

Coke Oven Gas, Gas Works Gas and biofuels & djinectly in terajoules in the CzSO Questionnaires
(CzSO, 201, 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 reportinghe CzSO Questionnaire (CzSO4p@1thousand m
and in TJ; however, the data in TJ is determined using the gross caloric value. Volume reported by CzSO
inthousandmMA & NBf I GSR (2 (GKS aiNI RS O2yRAGAZYy&ad4aZI AdSO

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

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

NCV/GCV = (0.001011 * GCV + 0.863274)

where NCV and GCife expressed in MJfmAy G KS NBFSNByOS (SYLISNI G dzN.
conditions). However, improved values of the ratio NCV/GCV is not far from the IPCC default value 0.9.
For example, to the NCV = 34.424 MJgiven in theTab. 310 it correspondghe ratio NVC/GCV=0.9019
calculated from the equation above. This equation was used for calculation of NCV from GCV for all time
period.

For calculation of CQemissions are used emission factors, which are either provided in the IPCC 2006
Guidelines (IPC, 2006), or which were determined as courgpecific emission factors. Since ;CO
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 IPCQadelogy have been for key
categories gradually substituted by country specific emission factors. Moreover, in case ehiS§lon
factors from lignite (brown coal) and bituminous coal, the previous cotspBcific emission factors
were in this submissiorefined by using wpo-date national data. Description of used counsiyecific
emission factors including ways of their evaluations is provided in Annex 3.

CH and NO emissions from fuel combustion from stationary sources are not among the key aategor

Thus contrary to CQemission factors, for Gkind NO 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.
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General C@emission factors and NCV are provided in Tai03

Tab. 3-10Net calorfic values (NCV), G@mission factors and oxidation factors used in the Czech GHG inverg@g13

Fuel (IPCC 2006 Guidelines NCV CGEP Oxidation CGQEF

definitions) [TJI/ki] [t COJ/TI] factor [t CO/TI]

Crude Oil 42.400 73.30 1 73.30
Gag Diesel Oil 42.600 74.10 1 74.10
Residual Fuel Oil 39.475 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 40.179 73.30 1 73.30
Coking Coal 28.709 93.68 1 93.68
Other Bituminous Coal 25.502 94.32 0.9707 91.55
Lignite (Brown Coaly 13.409 99.49 0.9846 97.96
Brown Coal Briquettes 20.809 97.50 0.9846" 96.00
Coke Oven Coke 28.465 107.00 1 107.00
Coke Oven Gas (TJ/mill%n 16.064% 44.40 1 44.40
Natural Gas (TJ/GH) 48.845 55.30 1 55.30
Natural Gas (TJ/mill. ) ? 34.4249 55.30 1 55.30

a) Emission factor without oxidation factor

b) Resulting emission factor with oxidation factor

O TImil.Mt=15¢ / £ LI ' mMmamdo 1t
d) Country specific values of £EFs anaxidation factors

3.2.5 Uncertainties and time -series consistency

The emission inventorg based on 2 types of data accompanied by different levels of uncertainty:

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

Extensive research was carried out in 2012 to obtain new, more accurate values for the uncertainties
(CHMI, 2012b). Theesults are given in chaptet.6 and Annex Zurthermore 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 the primary data

CzSO does not explicitly state the uncertainties in the published data. However, the uncertainty differs
for the individual groups of datastatistical reports from the individual enterpeis (economic units with

more than 20 employees); consumption by the population is calculated on the basis of models and
reports by suppliers of network energy (gas, electricity), production of the individual kinds of fuels
(especially automotive fuels) armistoms reports (imports, exports); the remainder is calculated so that
the fuel consumption is balanced. Each step is accompanied by a different level of uncertainty. Overall
the uncertainty in Natural Gas activity data should be lower than uncertainBobd Fuels activity data
since the Natural Gas is measured more accurately in comparison to for instance coal.

Uncertainties also arise during data processing. CzSO obtains data in magsamstper year (1st level
of uncertainty). The resultant bahce is expressed in energy urgt¥J p.a. Recalculation from mass units
to energy units must be performed using the fuel calorific value. The determination of these values is

Part 1: Annual inventory submission 55



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902013

accompanied by uncertainties following from the method employed (mostly laboyragxpertise) (2nd

level of uncertainty). The average fuel calorific value valid for all of the Czech Republic must be
determined for each kind of fuel. Because the calorific value differs substantially in dependence on the
mine location, it is necessaty determine the average calorific value on the basis of a weighted 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 basedalaraantary error

in interpreting the data. However, because routine control procedures are employed and no fuel may be
missing or calculated twice in the final balance, this uncertainty can be considered to be les®than 1
(approx. 0.59.

Emission factors

For calcualtions were applied

1) Default emission factors

The research carried out in 2012 focused also on the determining of uncertainties of emission factors
(CHMI, 2012b). Results are provided in the Tahbl.3The uncertainty values for the default esi@n
factors are based on the 2006 Guidelines (IPCC, 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. 25

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

AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
[%0] [%0]

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

co 1.A Stationary combustioq 3 25 E. Krtkova, V. Neuzil, AD and EF unc. in |
Gaseous Fuels ' with 2006 Guidelines

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

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

. E. Krtkova, Weuzil, AD and EF unc. in lin
CQ 1.A.3.e Other Transportation 4 3 with 2006 Guidelines

co 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, Abd EF unc. in line
Solid Fuels with 2006 Guidelines

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

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

cH 1.A Stationary combustioq 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 2006Guidelines

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

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

N,O 1.A Stationary combustioQ 4 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
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AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
[%] [%]
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 Stationarxombustiong 8 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
Biomass with 2006 Guidelines
N.O 1.A Stationary combustioq 10 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Other Fuels 1.A.2 with 2006 Guidelines
N,O 1.A.3.e Other Transportation 4 60 \I/Ewtt}:rél(()(())\gaend’\(ljazi AD and EF unc. in|
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 consistencyregularly monitored by the sector compiler and evaluated as an instrument
for revealing potential errors. As the sector compilers create the data time series from external CzSO
data, they cannot affect the variation in the time series of activity datanduprocessing.

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

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

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

Example:

The decisive @IACE code fantity A is that for chemical production. He operates a large boiler with a
substantial fraction of fuel in the entire 1.A.2.c subsector. The energy production is split off to
independent entity B, whose main activity is production and supply of headtelfirial analysis, the
reported fuel consumption is shifted from 1.A.2.cto 1.A.1.a.

Ly GKS /1 SOK wSLlzmtAOx G4KS mMppnQa FyR 06S3IAYyyAy3
rational utilization of means of production was sought and changes ioweership structure of energy
production facilities were quite 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 thesector compiler.

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

Other Fuels ( CRF 1.A.1:d)ncertainties and timeseries consistency

The time series comes from two data soureesime-series was reproduced by IV and data about
current incineration comes from ISOH (Information system of waste management). Theraoar
country-specific uncertainties yet, as all the factors but activity data used in the equations are default
IPCC factors.
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3.2.6 QA/QC and verification

The general QA/QC plan was formulated since the last submission and is presented in the Chapter 1.2.3.
The QA/QC procedures applied in the company KONEKO Ltd. are based on the QA/QC plan for GHG
inventory in the Czech Republic and are harmonized with the QA/QC system of the Transport Research
Centre (CDV). As the basic data sources for the processing ofyadtt@ are based on the energy
balance of the Czech Republic the main emphasis is given to close cooperation with the Czech statistical
office (CzSO). This cooperation is based on the contract between CHMI, as the NIS coordination
workplace, and CzSO. CzB a state institution established for statistical data processing in the Czech
Republic, which has its own control and verification mechanisms and procedures to ensure data quality.

Sectoral guarantor and administrator of QA/QC procedures, ViadimiriNENEKO manager):

1 processes and updates the sectoral QA/QC plan

9 organizes QC procedure

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 in the 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 arelaged 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 byQA&QC expert familiar with the
topic (Pavel Fott, former NIS coordinator). At this control level individual steps are controlled according
official QA/QC methodology (IPCC, 2006).

Data transmission to the CRF Reporter is accomplished by the data adatdmistAfter data
transmission to the CRF Reporter the control of correct data transmission based on the summary values
of activity data and emission data is carried out. If there are any discrepancies, the erroneous data are
detected and corrected.

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

External employees 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 sectaraioguas

already mentioned above, also experts from CzSO, closely cooperating with CHMI and KONEKO, take part
in the control procedures.

The QA procedures are planned in a way described in the general part of the QA/QC plan, i.e.
approximately once in tlee years. This year the QA was held by external expert of NIS team. Since this
submission was processed using new updated methodology, the QA/QC procedures were applied on
very detail this year.
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Other QC procedures were performed using data indicatoriehvbehould have the same course as the
reported value. Where these data are available, details of this QC are given in the following figures.

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

This category isidided into 3 sub ca&gories:
1 Electricity @neration (CRF 1.A.1.a.i)
1 Combined Heat and Power Generation (1.A.1.a.ii)
I Heat Plants (1.A.1.a.iii)

Even thoughhis 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
CRF1.Ala..

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

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

Structure of Fuels Activity CcQ CH, N,O

data EF OxF  Emission EF Emission EF Emission

[1J] [t CO/TJ] [l [kt] [kg CH/TJ] [kt] [kg N;O/TJ] [kt]
Heating and Other Gasoil 127.8 74.1 1 9.5 3 0.00038 0.6 0.00008
Fuel Oil- Low Sulphur 552.1 77.4 1 42.7 3 0.00166 0.6 0.00033
Fuel Oil- High Sulphur 118.5 77.4 1 9.2 3 0.00036 0.6 0.00007
Other Bituminous Coal 717705 95.000 0.971 6 618.1 1 0.07177 1.4 0.10048
Brown Coal + Lignite 4016057 100.31 0.985 39 663.8 1 0.40161 1.4 0.56225
Coal Tars 151.0 80.7 1 12.2 1 0.00015 1.4 0.00021
Coke Oven Gas 5 665.5 44.4 1 251.5 1 0.00567 0.1 0.00057
Natural Gas 34 604.5 55.30’ 1 19137 1 0.03460 0.1 0.00346
Waste- fossil fraction 2 336.0 91.7 1 214.2 30 0.07008 4 0.00934
Waste- biomass fraction 3504.0 100 1 350.4 30 0.10512 4 0.01402
Wood/Wood Waste 14 952.0 112 1 16746 30 0.44856 4 0.05981
Gaseous Biomass 975.0 54.6 1 53.2 1 0.00098 0.1 0.00010
Total year 2013 536 362.6 50 813.2 1.14093 0.75071
Total year 2012 563 982.2 53 564.5 1.17038 0.78797
Index 2013/2012 0.95 0.95 0.97 0.95
Total year 1990 569994.5 54 685.8 0.62125 0.75898
Index 2013/1990 0.94 0.93 1.84 0.99

" 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 detaithe following outline.

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

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 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 ISOHMTI 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 COemissions from sector 1.A.1 edled 47.26in 2013 in the whole Energy sector (1.A)
¢ combustion of fuels and consumption of fuels present 44..1

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

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

The fraction of COemissions in subsector 1.Aalin CQ@ emissions in sector 1.A.1 edled 88.0%in
2013; consumption of fuels present 8%l

From the total installed capacity of electricity generation 19.2 GWe in 2013, 10.5 GWe are accounted for
thermal power plants:

Nuclear 4290 MWe
Hydro 2 064 MWe
Solar photovoltaic 2 064 MWe
Wind 262 MWe
Combustible fuels 10 498 MWe
Total capacity 19 178 MWe

In the final energy balance of CzSO (CzSO, 2014), the consumption of the individual kinds of fuels in this
sector is reported in section Transformation Sector under the items:

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

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

35.11Production of electricity
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35.30Steam and air conditioning supply (production, collection and distribution of steairhot water
for heating, power and other purposes)

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

Electricity production (GWh) 50 167
Main activity producer electricity plants 28 9@
Main activity producer CHP plants 13 668
Autoproducer electricity plants 615
Autoproducer CHP plants 6 982
Heat production (TJ) 118 338
Main activity producer CHP plants 85271
Main activity producer heat plants 19 638
Autoproducer CHP plants 10668
Autoproducer heat plants 2761

Fig. 34 presents an overview of development of {&bnissions in source category 1.A.1.a.

70 Other Fuels (waste) Biomass

Gaseous Fuels m Liquid Fuels
m rest of solid fuels m Other Bitumenous Coal
M Brown Coal + Lignite
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Fig.3-4 Development of C@emissions in 1.A.1.a category
CQ emissions indicate stable trend with only a few oscillations in 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 fier hajority 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 is the most important, with average consumption of 452 PJ, corresponding to 44 512 kt
CQlyear on an average for the whole 199®013 period. The second largest consumption is indicated

for Other Bituminous Coal with an average consumption value of 79 PJ, corresponding to 7 326 kt
CQlyear on an average for the whole 199®013 period. Té remaining Solid Fuels do not correspond

to any significant consumption in this category.

Since 2007, the countygpecific emission factor for Brown Coal + Lignite has been equal to 27.27 t C/TJ; a
country-specific emission factor equal to 25.43 t C/Tid @her Bituminous Coal and Coking Coal has
been used to calculate G@missions. In 2014 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 9%6 of the emissions from fuels in this category were determined using country
specific emission factors, i.e. at the level of Tier 2.
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Since this submission country specific oxidation factors for Other Bitumenous Coal, Brown Coal and
Lignie and Brown Coal Briquettes were applied. The detailed description of the research is given in
Annex 3.

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

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

The item Other Fuels in Figd3epresents waste consumption for waste incineration
3.2.7.2 Methodological issues (CRF 1.A.1.a.i)

The basienethodological approaches were presented in section 3.2.4. In the following text, only specific
problems, which are characteristic for the described subsector, will be addressed. This is essentially a
waste combustion in the municipal waste incineratordjieth simultaneously produce electricity and
supply heat see chapter 3.2.7.2.1.

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

This category consists of emissions caused by incineration of municipal solid waste for energy purposes.
Originally this chapter was part of GWasteIncineration but, based on the suggestion of ICR¢ntry

review), this chapter was shifted under the energy sector. This chapter is still prepared by CUEC (Charles
University Environment Centeg)the organiation responsible for the Aste sector.

This category consists of emissions of, @@m incinerated fossil carbon in MSW and emissions of
methane and\,O from incineration of MSW.

There are three municipal solid waste (MSW) incineration plants in the Ragmlblic. One is located in
Prague (ZEVO Malesice), one in Brno (SAKO) and the newest one in Liberec (Termé&opuhhef
incinerated waste increased in previous year and this inventory year significantly. It is tthegfdot that
incinerator in Bro was recently reconstructed and its former annual capacity of 240 Gg of MSW was
decreased to 224 Gg of MSW réality the new technology actually allowed the facility to be used to the
full potential (the old stokers were regularly out of order and tlealrformer capacity of the plant was
about one third of the maximum valuand since then there is constant increase of incinerated waste in
this category

Tab. 3-12 Capacity of municipal waste incineratigplants in the Czech Republic, 2013

Incinerator (city) Capacity (Gg) 2@L
TERMIZO (Liberec) 96
t N} O41S &f dzOo6é& | ®ad o6t NI} KI O 310
SAKO a.s. (Brno) 224

There are also 76 other facilities incinerating ofircnerating industrial and hazardous waste, with a total capacity 600 Gg of
waste. This waste is reported undst.

All the parameters and calculations are shown in the followialy. 313.
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Tab. 3-13 Parameters and emissions from waste incineration 198013

Used factors

Amount of carbon

Gg NO/Gg

; 0.4
fraction
Fosil carbon fraction 0.4
Com_bust efficiency 0.95
fraction
GCQratio 3.7
Avrg. Emission factor

2E07
Gg CHGg
Avrg. Emission factor 5E05

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
MSW incinerated (Gg 66 58 82 102 156 163 171 174 245 285 334 382
MSW)
',\\IACS:\V/\)/ incinerated (TJ | gq¢ 577 822 1018 | 1564 | 1631 1710 | 1741 | 2332 | 2686 | 3190 | 3701
\(’éijtt;’ heating value 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.4 9.6 9.7
Biogenic (TJ) 393 346 293 611 939 979 1026 | 1045 1399 1612 1914 | 2221
Fossil (TJ) 262 231 329 407 626 652 684 697 933 1074 1276 | 1480
Jollel Do 36.5 32.2 45.8 56.7 87.2 90.9 95.3 970 | 1363 | 1586 | 1859 | 2129
(Gg CQ) Fossil
T SO 54.8 48.2 68.7 851 | 130.8 | 1364 | 1430 | 1456 | 2044 | 2380 | 2789 | 3194
(Gg C@) Biogenic
Total CHemissions | 5 2004 | om0 | 41504 | 5.1E04 | 7.8504 | 82804 | 8.6E04 | 87504 | 12E03 | 1.4E03 | 17803 | 1.9803
(Gg C@eq)
TOEl MO @i 1.0 0.9 1.2 15 23 24 25 26 36 42 5.0 5.7
(Gg Ceeq)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
MSW incinerated (Gg| ,; 408 409 388 392 392 376 360 467 586 610 615
MSW)
',\\,Ag\\;\)/ incinerated (TJ| 300 | 3749 | 4231 | 3957 | 3779 | a157 | 4052 | 3744 | 4900 | 5574 | 5840 5887
Waste heating value 97 9.2 10.3 10.2 96 10.6 10.8 10.4 105 95 9.6 9.6
(G
Biogenic (TJ) 2392 2250 2539 | 2374 | 2268 | 2494 | 2431 | 2247 | 2940 | 3345 | 3504 3532
Fossil (TJ) 1595 1500 1692 1583 | 1512 1663 1621 | 1498 1960 | 2230 | 2336 2355
Total CQemissions 2288 | 2273 | 2281 | 2164 | 2184 | 2183 | 2098 | 2009 | 2603 | 3265 | 3399 | 3425
(Gg C@) Fossil
Joltel Do 3432 | 34009 | 3422 | 3246 | 3277 | 3274 | 3147 | 3013 | 3904 | 4897 | 5009 | 5137
(Gg CG) Biogenic
Total CHemissions |, .03 | 5 0g03 | 20803 | 19503 | 20803 | 20803 | 19803 | 18203 | 23203 | 29803 | 3.0E03 | 3.1E03
(Gg C@eq)
kel BEOh vt 6.1 6.1 6.1 5.8 5.8 538 5.6 5.4 7.0 8.7 9.1 9.2
(Gg C@eq)

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

See chapter 3.2.5.
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3.2.7.4 Category-specific QA/QC and verification (CRF 1.A.1.a.i)

Fig. 35 shows the correlation of
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fuel consumption in category 1.A.1l.a
and total gross electricity and heat
production. Total energ production
should have a similar trend to total
fuels consumption in category
1.Ala.

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

Fig. 3-5 The ratio between the total consumption of fuels from the
sources in the categorg.Al.aand overall energy production

Foradditional information please see chapter 3.2.6.

variation of the ratio between the
electricity and the amount oheat
produced.

he

3.2.7.4.1 Other Fuels (CRF 1.A.1l.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)

[T)/year]

25000

20000

15000

10 000

5000

CRF 2013

CRF 2014

1990 1995 2000 2005 2010

Fig.3-6 Recalculation of the consumption of liquid fuels (CRFA.1.ai)

There was a fundamental recalculation
in the consumption of liquid fuels. This
recalculation was caused by the choice
of new methodological approach to the
distribution of liquid fuels fortheir
energy and norenergy use. At the same
time, new data calculations from CzSO
were used for the whole time period
19902013, while in the previous
submission, in the balance of liquid fuels
was still used data for 1990 to 1995,
from the original engy balance,
prepared according to national
methodology of the Czech Republic. This
recalculation has changed the structure
of liquid fuels consumption. Comparison

of the data from the previous submission, and data that are used in the current submisséhiown on
Fig. 36.

The figure shows that the changes in the recalculation took effect primarily from 1990 to 2006.
Additional minor recalculation also occurred in the consumption of fossil fuels and natural gas in the
period 1990 to 1995 and for theame reason as for liquid fuels (transition from national methodology
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for energy balance to the IEA methodology). Given that liquid fuels are in this subcategory minority and
that no other changes to the data in the report are substantial, total fuel copsiom did not change
significantly. As seen in Fig.73he recalculation in fuel consumption was reflected significantly only in
the years 1993 to 1995.

700000 The recalculation addresses, among
00000 paN o A other things, th_e incompatibility
N N between data, available for the Czech
500000 > Republic in international statements
_ for the periods 1990 to 1995, and the
i o CRF 2013 data, that was so far used in the CRF.
';_-._- 200 000 CRF 2014
- Given that the transitionto the new
200000 methodology led to changes in
100 000 emission factors (GO CH, NO) and
. oxidation factors and further, new
1690 1995 5000 005 010 country-specific ~ emission  factors
(Bituminous Coal, Lignite CQ) were
also used, all resulted in changes in the
Fig.3-7 Recalculation of total fuel consumption (CRFA.1.9 emission calculation@ig.3-8).
Tome Emission CO, e Emission CH, 1::; Emission N,0
o el SN - < S i

40 000

80000 A T e R X — CRF 2013

[t CH, fyear]
@
8
[t N,Ofyear]
w
8

20000 ———CRF2014 400 s CRE 2014

[kt CO./fyear]
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1990 1995 2000 2005 2010 1990 1995 2000 2005 2010 1990 1985 2000 2005 2010

Fig.3-8 Recalculation of C& CH and NO emissions from combustion in categotyA.1.a

In conclusion, on Fig-Bis presented a comparison of the amount of greenhouse gases, expressed as
CQ equivalent

70000

Emission CO, equivalent

60 000 N
\—/ M\
\ [
50000 * ==

g -

= 40000
u
2
d\‘ 30000 A CRF 2013
O
x 20 000 CRF 2014
10000
0 T T T T
1990 1995 2000 2005 2010

Fig. 3-9 Sum of the GHG GOCH and NO, as C@ equivalent fromr
combustion in categoryl.A.1.a¢ comparison between the state before ai
after recalculation
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3.2.7.5.1 Other Fuels (CRF1.A.1.a.i): Waste Incineration for energy purposes

No recalculations were performed this year.

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

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

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

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

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

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

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

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

Structureof Fuels Activity CcQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CHITJ] [ki] [kgN,O/TJ] [ki]
Refinery Gas 5430.7 55.076 1 299.1 1 0.00543 0.6 0.00326
Other Qil 2611.6 73.3 1 191.4 3 0.00783 0.6 0.00157
Natural Gas 3820.3 55.3018 1 2113 1 0.00382 0.1 0.00038
Total year 2013 11 862.6 701.8 0.0171 0.00521
Total year 2012 13 676.7 826.4 0.0209 0.00629
Index 2013/2012 0.87 0.85 0.82 0.83
Total year 1990 8 705.4 492.6 0.0102 0.00232
Index 2013/1990 1.36 1.42 1.68 2.25

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

Structure of Fuels Source of Emission factors Method used

Activity data Cco CH N,O Cco CH N,O
Refinery Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Other QOil CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
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This category includes all facilities that process matroleum imported into this country as their

primary raw material. Domestic petroleum constitutes approximately¥@o8 the total amount in 2013.

lff FdzSta dzaSR Ay GKS AYyOdSNYylrtf NBFTAYSNE LINROSaas
dza Sfér (production of electricity and heat and heat supplied to the public mains are included in
SYAaaArzy OFfOdzZ GA2ya Ay GKAA &dzoO0OFGS3I2NRBD® ¢CKAA
company in the Czech Republic. Fugitive, €hlissions are incletl in category B.2.a Fugitive
Emissions from Fuelil.

The fraction of C&emissions in subsector 1.A.1.b ing&@issions in sector 1.A.1 equalled%.id 2013.
It contributed 0.P6to CQ emissions in the whole Energy sector.

In the CzSO QuestionnaifCzSo0, 21, the consumption of the individual kinds of fuels in this sector is
reported under the item:

1 Refinery Fuel

1 Relevant NACE Rev. 2 code: 19 Ranufacture of refined petroleum products
Since this submission the greenhouse gas emissions from combustion of refinery gas are estimated using
country specific emission factor. Detailed description of the research carried out in 2013 is provided in

Annex 3 of this NIR. For the rest of liquidlfuthe default emission factors were used. Country specific
emission factor is used also for Natural @ageoutlines at the beginning of each subchapter

Fig. 310 shows an overview of emissions trends in source category 1.A.1.b:

1,2

No consumption of Solid Fuels occurred in
this category.

g
[=]

Gaseous fuels

B Liguid fuels

o
oo
|

Liquid Fuels are of the greatest importance
and exhibit an increasing trend in the
whole period. The fluctuatits that have
occurred over the years can be explained
as resulting from differences in production
0o quantities (see also Fig. -1). The
1930 1835 2000 2005 2010 maximum production equal to 961 kt €O

occurred in 2008, followed by a value of
959 kt CQin 2006. Thereafter, productio
decreased to the resulting level of 702 kt
CQin 2013.

CO- emision in Tg
o o
kS =1}

=
T

Fig.3-10 Development of CO2 emissions InA.1.b category

The second greatest role is played by Natural Gas, with emissions in the range between 2@%nkt CO
2003 and 360 kt Gn 1997 and resulting with 211 kt ¢ 2013.

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

Basic methodological approaches were presented in the section 3.2.4. In Chapter 3.2.8. no specific
approadies were used for performing @aC in category 1.A.1.b.

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

See chapter 3.2.5.
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3.2.8.4 Category-specific QA/QC and verification (CRF 1.A.1.b)

Fig. 311 contains a comparison of fuel

=
8

consumption in the sectof.A.1.b with the 18

total amount of crude oil processed in thi i ~ A 8000
Czech Republic in the separate years. T 14 N\ pjv\/ﬂ\‘\ 7000 _
From the figure is apparent that since 20(| : A~ <o =
the relation between the amount of crude ’g ] — V. ”wg
oil processed and the amount of fuel use § ——Fuels consum ption - om0 E
are in line. In the period frm 1990 to 2000, i, —Refinery intake 000 i
it is clear that the specific energ

consumption for processing crude oil we Z ;Dw

lower than at present, and went througt 199 . 2000 2005 2010
certain fluctuations. They were driven by the
fact that, in this period the production
capacity of both refineries were panded
(Litvinov and Kralupy nad Vltavou) towarc
deeper crude oil processing (especially using
of cracking units since the end of the 90s).

Fig.3-11 Comparison of fuel consumption in the sector 1.A.1.b i
amount of crude oil procesed

The other QAQC procedures were performed as described in chapter 3.2.6.

3.2.8.5 Category-specific recalculations (CRF 1.A1.b)

Recalculation waperformed in the consumption

of liquid fuels. This recalculation was caused 20000

the implementation of the new methodologica| — **™° 5. L
approach to the distribution of liquid fuels fo ijzz LN
their energy and nosenergy use. At the same _ ., — N\
time, new data calculations from Cz%@re used g 10 000 -—//\\}-——Q_\_,/

for the whole time series 1992013, while in the |[E sow0 ———— 1 _____ crr 2013 |
previous submission, in the balance of liquid fue § 000 CrF2014 |
was still used data for 1990 to 1995, from tt o0

original energy balance, prepared according -

national methodology of the Czech Republic. TI 180  1ees  20m 2005 2010
recalculation has changed the structure or
consumption of liquid fuels. Comparison of th
data from the previous submission, and data th

Fig.3-13 Recalculation of total fuel consumption (CRFA.1.b)

are used in the current submission, is shown on

16 000

1000 — Fig. 312.

1200 T /_,\A The figure shows that changes in the
T 0 i f \—-\ recalculation appead mainly from 1990 to
& 800 v : / 1998, the period for which it was partly used
E oo LIPS S p— cRF 2013 |- data from the original energy balance, which

s 000 N crr 2018 | was processed according to  national

5 000 -— V= methodology of the Czech Republic. Since 2005,

) a further distinct decline in consumption of

liquid fuels ompared to the previous submission
is observed. The decline in this period was
mainly due to the reallocation of consumption of
Fig. 3-12 Recalculation of consumption of liquid fue Gihar petrochemical products in IPPU. Whereas
(CRALALD) liquid fuels are dominant for this subcategory,

1990 1995 2000 2005 2010
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significant recalculation of totdlel consumption was conducted, since the consumption of natural gas
has not changed. Comparison of total fuel consumption before and after recalculation is shown on Fig. 3
13.

Recalculation in fuel consumption also influenced the €@issions. Fig.-B4 illustrates the change that
occurred due to this recalculation of €émissionsSimilarly, the change in fuebasumption is reflected

in the NO emissions. GHmissions have changed due to two factors. The first factor has been described
as a change in fuel consumption. The second factor is change in the emission factor for refinery gas,
which was used in the lasubmission and according to the methodology IPCC, 1996 equalled to 3 kg
CH/TJ. According to the IPCC methodology 2006, this emission factor is reduced to J Tkl @hich
resulted in a significant decrease in methane emissions. The resulting methdssians are compared

in Fig. 314.
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Fig.3-14 Recalculation of C@and CH emissions from fuel combustion in the categp1.A1.b

5000 Emission CO, equivalent In conc_lusion, on Fig.-B5 is presented a
4500 1N Vet comparison of the amount of greenhouse
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3500 ===
'E' 3 000 “__,\ ~ --J’.r/ \’\_\\
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g 200 N~ [ R 2013 The figure shows that the change in fuel
§ @ v CRF 2014 consumption and in the emission factor for
= 1 CH is partly compensated in the middle
SDE . . . . period.
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Fig.3-15 Sum of the GHG GOCH and NO, as C@equivalent fromr
fuel combustion in categoryl.Al.b ¢ comparison between th
state before and after recalculation

3.2.8.6 Categary-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. Specifically it is about the
consunption of Other Qil as refinery fuel.

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

This category is divided into two subcategories:

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

Given that this division is used in the new methodology (IPCC, 2006) and the fact that there are no
precise data for more detailed classification, in this submission, the data is reported as a summary in
category CRF.A.1.cii. Production of briquettes, which would fall under 1.A.lie the Czech Republic

has been terminated and in terms of the share of the emissions, this production had, it was negligible
and further accurate data on fuel consumption in this catggae now hardly accessible.

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

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

Structure of Fuels Activity CcQ CH, N,O

data EF OxF Emissim EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/TI] [ki] kg N,O/'TJ]  [Kt]
Heating and Other Gasoi 724.2 74.1 1 53.7 3 0.00217 0.6 0.00043
Brown Coal + Lignite 38 782.5 100.37 0.985) 38303 1 0.03878 1.4 0.05430
Coal Tars 3361.5 807 1 2713 1 0.00336 1.4 0.00471
Gas Works Gas 16 888.4 100.38' 1 16952 1 0.01689 0.1 0.00169
Coke Oven Gas 7 880.6 4440 1 349.9 1 0.00788 0.1 0.00079
Natural Gas 146.5 55.30' 1 81 1 0.00015 0.1 0.00001
Total year2013 67 783.8 6 208.4 0.06923 0.06193
Total year 2012 712428 6 627.6 0.07252 0.06467
Index 2013/2012 0.95 0.94 0.95 0.96
Total year 1990 28 984.6 1516.4 0.03348 0.00794
Index 2013/1990 2.34 4.09 2.07 7.80

" Country specific data

The table shows that while the index for 2013/1990 of fuel consumption is 2.3, the same index, for CO
emissions is significantly higher. It is caused by the high proportion of coke oven gas in the fuel structure
in 1990, which has @latively low emission factor. Later, part of coke oven gas was reallocated to other
subsectors (1.A.1.a and 1.A.2.a). Even more markedly the high proportion of coke oven gas, combined
with relatively low emission factor, compared to other fuels, occuineb,O emissions.

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

Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH, 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
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Gas Works Gas CzSO, CHMI CS D D Tier 2 Tier 1 Tier 1
Coke OverGas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1

This category includes all facilities that process Solid Fuels from mining through coking processes to the
production of secondary fuels, such as Bre@mal BriquettesCoke Oven Gas or Generator Gas. It also
includes fuels for the production of electrical energy and heat for internal consumption (reported by
O2YLI yASa L a a2¢6y dzaSé0®
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There are a number of companies in the Czech Republic that belong to this categoryarhasanly
companies performing underground and surface mining of coal and its subsequent processing, located in
the vicinity of coal deposits. The category also includes Coke plants and the production of Generator Gas.
Other energy industries, such asciléies for extraction of Natural Gas and Petroleum are of minor
importance in the Czech Republic.

The fraction of C@emissions in subsector 1.A.1.c in,@issions in sector 1.A.1 equalled®dih 2013.
It contributed only %oto CQ emissions in the whe Energy sector.

In the CzSO Questionnaire (CzSO, 2014), the 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 (Energy)

Gas Works (Energy)

PatentFuel Plants (Energy)

BKB Plants (Energy)

Non-specified (Energy)

=A =4 =8 =8 -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 Natur&as

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, manufacturef élardcoal and Lignite fuel Briguettes)

=A =4 =4 =4 =9

Fig. 316 provides an overview of emission trends in source category 1.A.1.c. The figure clearly shows the
increase in emissions in 1992012 period. The use of Coal predominated in the whole period followed

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

{212f 20a1 t makek é gfdatest.cgrdibution to the consumption of Solid fuels . The section
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 whefattiity was moved under the

— | ySR2dzKStyS R2t& | 0NAJ
2027 Liquid fuels Together with this step was established Fuel
7000 7 g;:e\u'ru'zr?ll(ldG;usefCoke Oven Gas () 2 Y 6 }\ y é + nj é é. 2 él’ CD-Cy@IeK é y. S é
B Coals

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

CO: emission in Tg

2000 1 /'TSOK wSLlJWztAO o0& DlFa 2
1000 - been gradually phased out. On Figl@ can
be seen a decline in production of Town Gas
1950 1955 2000 2005 2010 and the staring up of production of Gas
Work Gas for the production of electricity
Fig.3-16 Development of C@emissions inl.A1.c.ii category and the supply heat. Pipelines used to

distribute Town Gas at that time were
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converted for Natural Gas and took over the role for its kdigjance transport and local distribution.
Coke Oven Gas is produced in the Ostrava area where the Coke Plants operating.

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

52YAYlIYyld NRtS Ay FdzSt O2yadzYLliaAzy Ay (GKAa OFdS3z2
This fuel is used for its own gasification process, as well as for production of technological steam, which
entersinto the process as a process raw material. The producedregsure synthesis gas 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 productisrdivided into two partg consumption of
produced Gas Work Gas (and associated GHG emissions) for the production of electricity and heat and
fuel consumption for technological purposes (input coal to produce technological steam). Not to be
neglected C@emissions and other greenhouse gases, which are produced from the gasification of
pressure gas, it was necessary to replace in the model the consumption of Gas Work Gas with the coal,
which enters into the process. For the calculation of ®@&s used anmission factor for lignite and as an
activity data was used the value of total coal consumption in the technological part of the process.

The amount of coal that was used for the production of technological steam is not directly accessible
from the CzSO amgy balance. To determine the amount of coal, data from CHMI REZZO national
emission database was used. The quantity of coal for production of technological steam is given in
Tab. 314.

Tab. 3-14 Consumptia of Lignite for production of technological steam in Fueleo A y S + nj S & 2043 Mphp
Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Lignite [kt/year] 1439 1596 1536 1571 1588 1651 1715 1746 1 856 1931
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013

Lignite [kt/year] 2 064 2 003 2 088 2107 1938 2 044 2 094 2117 2117

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

No other specific approaches were used in this category.

3.2.9.3 Uncertainties and time -series consistency (CRFL.A.1.c.ii)

See chapter 3.2.5. 2500

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

S
)

Fig. 317 contains a comparison beésn

consumption of lignite in sector 1.A.1.c (dai
from the REZZO national emission databa g
and the total amount of lignite, entering the !
transformation process (gasified coal) in tr
Czech Republic (data CzSO) in the period -1¢ 0

1930 1595 2000 2005 2010
2013.

| ignite consumption for steam production

Lignite - steam prod. [P)fyear]
=
3
X\
{
7

= |ntake Lignit in gasification process

TheHg. 3-18 shows that, apart from the earlyrig.3-17 Comparison of lignite consumption for steam producti
years, when combined cycle was starting and gasification
reach his full power (1995 to 1998), the trenc _
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of the two curves are very similafFhe minor fluctuations are caused by annual climatic influences, the
technological steam is also ub@&s a heating medium in the entire company and its consumption also
depends on the average annual temperatures.

As a QAQC procedure for this part of the calculations was utilized internal expertise of experts from the
Department of emissions and sourcas 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)

Recalculation was performed mainly in the consumption of fossil fuels, which is dominant in this
category. The recalculation mainlgresisted in replacing the consumption of Gas Work Gas with Lignite,
which is used in the manufacture of Gas Work Gas. As described in section 3.2.9.2. this recalculation was
performed to avoid the omission of the proportion of £&nissions, which are remed from Gas Work

Gas during washing out of the acidic gases. The increase in the consumption of fossil fuels since 1995 is
determined by changing of the consumption of pure Gas Work Gas for overall consumption of lignite,
entering the gasification proces®ata prior to 1995 was in the last submission still taken from the
original energy balance prepared according to national methodology and in this submission is replaced
by the data from CzSO provided in the questionnaires for HHROSTAT. The resultenir the
recalculation are shown in Fig138.

80 000 Total fuel consumption has a direct impact on
70000 N CQ emissions. Given the dominance of fossil
60 000 ,-...___,/\/—-\/\/ fuels in this subcategory is the time course of
50000 // et CQ practically identical to the course of fuel
g / consumption- see Fig. 49 in comparison with
= 40 000 - = .
E 30000 === \_/f ----- CRF 2013 |- Flg 318.
20 000 \-J' CRF 2014 |
10000
o T T T T
1980 1995 2000 2005 2010
Fig.3-18 Total consumption of fuels; comparison between dat
in previous and current submission
8 000 50 - -
S om Emission CO, 80 Emission CH,
AN 0 N I~
6 000 /\M\I . ,' \/\.’—\/\/
—_ 5 000 —_ / .t~ m———
= 4000 e 2 I
E‘ 3000 / == e i g e NN 1,”
< j,/ e CRF 2013 P \\ l
= 20w TS cRFa01d [ 20 ~ | CRE2013 |
1000 \- / 10 CRF2014 |
T~

1995 2000 2005

2010

T T T
1995 2000 2005

T
2010

Fig.3-19CQ and CH emissionsg comparison between data in previous and current submission
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A similar course have the curve fonethane

emissions. The higher emissions in the peri
1996 to 2000 are due to insignificant share
liquid fuels, which are reported in the balance
Due to their significantly higher emission factor
their attribution is apparent from the curve. Ir

80

70

60

50 +
b

40

[t CH,fyear]

the evaluation of total emissions are howeve ® |
insignificant- see Fig 4.9. 2 | crr201s |
10 — CRF 2014 [
. - - - . - \—-“J
N,O emissions were in the previous submissic ° oo - e - -

reported at a higher level than at present. This <
caused primarily by the change of the defatL

emission factors in the new methodolngPCC,Fig' _3—20 Emissions BD - cgmparison between data i
2006) for energy gases produced from fossil fulPrevions and current submission

(derivated gases) from the value of 1.4 to 0.1Tkh see Fig. 20.

Z* T Emission CO, equivalent The change of the emission factors fosONand
30000 partly for CHis so important that it is reflected
25 000 e A in the evaluation of the recalculations in terms
T 2000 o N of the total GWP of greenhouse gasexpressed
2 [ ] as CQequivalent- see Fig. 21.
§ e \"7 ----- CRF 2013
E-- 10000 ! CRF 2014 [
5000 \J
D1990 19I95 ZDIDO ZG;DS ZDIlD

Fig. 3-21 Total GHG emissions in G@quivalent - comparisor
between data in previous and current submission

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  zZ 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.

Structure of Fuels Activity CcQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/TI] [ki] [kgN,O/TJ]  [kt]
Fuel Oil Low Sulphur 142.7 774 1 110 3 0.00043 0.6 0.00009
Fuel Oil High Sulphur 108.6 774 1 84 3 0.00033 0.6 0.00007
Anthracite 43705 983 1 4296 10 0.04371 1.4 0.00612
Other Bituminous Coal 4 454.2 94.03) 0.9717 406.6 10 0.04454 1.4 0.00624
Brown Coal + Lignite 306.4 100.38’ 0.985’ 303 10 0.00306 1.4 0.00043
Coke 10 930.6 107 1 1169.6 10 0.10931 1.4 0.01530
Coal Tars 264.4 80.7  0.985 213 10 0.00264 1.4 0.00037
Coke Oven Gas 43538 444 1 1933 1 0.00435 0.1 0.00044
Natural Gas 9801.8 55.300 1 5421 1 0.00980 0.1 0.00098
Wood/Wood Waste 30.4 112 1 34 30 0.00091 4 0.00012
Total year 2013 34 763.4 2815.6 0.2191 0.0301
Total year 2012 33014.9 2 649.7 0.2014 0.0277
Index 2013/2012 1.05 1.06 1.09 1.09
Total year 1990 155 319.2 54 685.8 1.3950 0.1958
Index 2013/1990 0.22 0.05 0.16 0.15

" Country specific data

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

I

Structure of Fuels Source of Emission factors Method used
Activity data [ole) CH, N,O [oe) CH, N,O

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

This category includes manufacturing in the area of pig (ldast furnaces), rolling steel, casting iron,

steel and alloys and is related only to ferrous metals. In the CzSO Questionnaire (CzSO, 2014), the
consumption of the individual kinds of fuels in this sector is reported in section Industry Sector under the
item: Iron and Steel. There are embodied the fuels of economic part according to NACE Rev. 2 Iron and
steel: NACE Divisions 24.24.3 and 24.51, 24.52.

The fraction of C@emissions in subsector 1.A.2.a in,@issions in sector 1.A.2 equalled®dh 2013.
It contributed only less@to CQ emissions in the whole Energy sector.

z

LYLR2NIIFyYyG FLFLOAtAGE o0Stz2y3a (2 GKAa OFGS3aA2NE Aa
metallurgical plants include iron ore sinter production, blast furnacedke production, iron processing
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in oxygen converters for steel and casting of steel in electric furnaces and in tandem furnaces.
Production of steel using SiemeN®rtin process was stopped before 1990.

The following figure provides an overview of ;Gfnissions in the various stdource categories in
1.A2a.

16 000

The graph in Fig.-32 shows apparent sharp
decline in emissions in the early 90djich was
mainly due to the loss of markets, following the
sharp political changes in the country. At the
same time, an impact on the emissions was
caused by the new legislation on air pollution
and other environmental components. Gradual
implementation aml introduction of new, more
stringent requirements for the protection of
the environment is reflected in the decrease of
emissions since about 1998. On the course of
emissions after 2000 the competition of
Fig.3-22 Development of C@emissions in source category 1.A.2.. metallurgical plants in countries outside of

Euroe caused an impact. Minor fluctuations
are caused by market demand and to a lesser extent, the necessary restructuring undertaken in
individual companies.
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Further, from Fig. 22 is clear that the main proportion of the €€missions is due to the use afskil
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 (21) and estimated from the amount afairbon in the cokesge Chapter 4.4Most of

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

partly is used elsewhere. At present we are not able to identify exactly amount of these gases combusted
outside metallurgical complexes. In order to prevent doutdeinting, we report all COemissions
coming from metallurgical coke under2l. 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)

Seechapter 3.2.5. 180 16
160 - L 14

3.2.10.4 Category-specific QA/QC and a0 \\
verification (CRF 1.A.2.a) o W~ N [
\/ Vv \

100 \ N\

80 \\Q_...__,"'\ B
- \/\‘__ﬂ_ _ -6
40 \‘.—‘-\__' 4

e P Is consum ption

As a basic indicators for verification of fur
consumption in the sector of production o
pig iron and steel, it is necessary to
considered the indicators of the overa, :
production d agglomerates of iron ore anc, —Iron + sinter production
pig iron. This is due to their high enerc ° oo o - e o
intensity. Fig. 23 shows the relationship

between fuel consumption and total

production of sinter and iron in mill. tons.  Fig.3-23 The trend in the manufacture of agglomerates of iron «
and iron, in comparison with the development of fuel consumpti
in the sectorl.A2.a

Lignite - steam prod. [P)fyear]
Iron and sinter [mil. tonfyear]
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From the graph in Fig.-&3 is clear that the fuel consustion decreases faster than the actual
production. This is due to the gradual reduction of overall energy intensity throughout the metallurgical
industry. This trend is particularly evident in the early 90s, when there was a major restructuring of
production. This restructuring enabled, after the decline in 1990 and 1993, to return the volume of
production almost to the level of 1990, but the decrease in total fuel consumption went further.
Additional reductions in energy intensity are evident then untd &nd of the period.

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

Substantial recalculations were performed at

180 the beginning of the period. In the previous
160 submission, data from the energy balance was
140 \ - used, which was conducted according to
120 A cRrIeis) national methodology. This data for the period
T 100 \.\ ———— 1990 to 1995 has been replaced thetofficial
2 w0 oA data from CzSO, which are reported in the
E YN international statements for IEEUROSTAT.
% TN Other less significant changes in fuel
“© - = consumption were carried out in the years
20 2010 to 2012 on the basis of the updated data
0 - - - - on the consumption of fossil flg which was
weo ws wm e . ww performed in hindsight by CzSO on the basis

of their actual findings see Fig. 24.
Fig.3-24 Recalculation in liquid fuels consumption (CRRA2.a)

On the total greenhouse gas emissions 120000
this category had greater influence th \ Emission CO, equivalent
change of emission factors for £ahd NO, 100000
which occurred due to the transition to the 50 000 &—.
new methodology (IPCQQ06) - Fig. 324. / \ — CRF2014
This is essentially a change in the emissi 60000 A
factor from 10 kg CHTJ to 1 kg of CGHI'J
for combustion of coke oven gas, which is
the category of particular importance
Minor change was brought by the

implementation of the new emissiofactor Yo e oo a0 aom
for the combustion of liquid fuels
(amendment of 3 kg CGHI'J to 2 kg GHIJ).
The effect of the recalculations of emissicFig.3-25Sum of the GHG GOCH and NO, as C@equivalent fron

is shown in Fig.-35. fuel combustion in categoryl.AZ.a ¢ comparison between thi
state before and after recalculations

----- CRF 2013

40 000

[kt eq CO-fyear]

20 000

3.2.10.6 Category-specific planned improvements (CRF 1.A.2.a)

We are planning to find data making possibteidentify portions of both blast furnace and converter
gases, which are combusted outside metallurgical complexes (see 3.2.10.2.).
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3.2.11 Manufacturing industries and construction  z Non-Ferrous Metals (1.A.2.b)

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

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

Structure of Fuels Activity CcQ CH N,O
data EF OxF Emission EF Emission EF Emission
[TJ] [t CO/TI] [kt] [kg CH/TI] [ki] [kgN,O/TJ]  [ki]
Fuel Qil- Low Sulphur 8.1 77.4 1 0.6 3 0.00002 0.6 0.000005
Coke 142.3 107 1 15.2 10 0.00142 1.4 0.00020
Natural Gas 17925 55.300 1 99.1 1 0.00179 0.1 0.00018
Wood/Wood Waste 2.6 112.00 1 0.3 30 0.00008 4 0.00001
Total year 2013 1945.6 115.3 0.0033 0.0004
Total year 2012 1478.4 91.3 0.0031 0.0004
Index 2013/2012 1.32 1.26 1.08 1.00
Total year 1990 1476.3 102.0 0.0057 0.0008
Index 2013/1990 1.32 1.13 0.58 0.51

" 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.

Structure of Fuels Source of Emission factors Method used

Activity data CQ CH N,O CQ CH N,O
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
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

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

In the Czech Republic, this corresponds mainly to foundry processes; primary production of nonferrous
metals is not performed on an industrial scale irsthbuntry. In the CzSO Questionnaire (CzSO, 2014),
the consumption of the individual kinds of fuels in this sector is reported in the section Industry Sector
under the item:

NonFerrous Metals

There are embodied the fuels of economic part according toENR&v. 2

Nonferrous metals: NACE Divisions 24.4, 24.53, 24.54

LYLRNIIFyYyGd FFrOAfAGe o0Sftz2y3a G2 (GKAA OQemisSigha MBE A2
subsector 1.A.2.b in G@missions in sector 1.A.2 equalled @B 2013. It contributed onl).1%to CQ

emissions in the whole Energy sector.

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

The following figure(Fig. 326) provides an overview of GQemissions in the various stdmurce
categories in 1.A.2.b.
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Fig.3-26 Development of C@emissions in source category 1.A.2.|

increasingly used for heating the melting furnaces,

emissions.

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

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 hapgenin
this sector, especially due to the increase in
demand for parts, made of ferrous metals in
the emerging automotive industry. Decrease
in emissions at the end of the period was
caused by the crisis between 2008 and 2012,
as well as the reduction of the ergr
intensity of production. With this is also
related a shift from fossil fuels ifavour of
natural gas. Furthermore, electrical energy is

which has a positive impact on greenhouse gas

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

Section 3.2.4.

3.2.11.3 Uncertainties and time -series consistency (CRF 1.A.2.b)

See chapter 3.2.5.

3.2.11.4 Category-specific QA/QC and verification (CRF 1.A.2.b)

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

Section 3.2.6.

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

In the category 1.A.2.b have not bee
conducted significant recalculations
Only at the beginning othe period

(1990 to 1995), the original data fron
the energy balance on fue
consumption, according to nationa
methodology was replaced by the
official data from CzSO, reported on &
international  level.  The  minor
differences in further years are
primarily due to the application of the
new default emission factors from the
IPCC 2006. Comparison between ti

Emission CO, equivalent
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situation before and after recalculations
is visible on Fig.-37.

Fig.3-27 Sum of the GHG GOCH and NO, as C@equivalent frorr
fuel combustion in categoryl.A2.b ¢ comparison between th
state before and after recalculations
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3.2.11.6 Category-specific planned improvements (CRF 1.A.2.b)

Currently there are no plannadhprovements in this category.

3.2.12 Manufacturing industries and construction  z 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 imé following outline.

Structure of Fuels Activity CcQ CH N,O
data EF OxF Emission EF Emission EF Emission
[TJ] [t CO/TI] [kt] [kg CH/TJ] [kt] [kg N,O/TJ]  [Kkt]
Fuel Oil- Low Sulphur 8.1 77.4 1 0.6 3 0.00002 0.6 0.000005
Coke 142.3 107 1 15.2 10 0.00142 1.4 0.00020
Natural Gas 17925 55.300 1 99.1 1 0.00179 0.1 0.00018
Wood/Wood Waste 2.6 112.00 1 0.3 30 0.00008 4 0.00001
Total year 2013 1945.6 115.3 0.0033 0.0004
Total year 2012 1478.4 91.3 0.0031 0.0004
Index 2013/2012 1.32 1.26 1.08 1.00
Total year 1990 1476.3 102.0 0.0057 0.0008
Index 2013/1990 1.32 1.13 0.58 0.51

" Country specific data
The origin of the data, the emission factors used and the method of calculatirigvibleof emissions for
the individual gases are shown in details in the following outline

Structure of Fuels Source for Emission factors Method used

Activity data CQ CH N,O CQ 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 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
processesincl. petrochemistry. The petrochemical plants are linked to two major refinery enterprises in
Litvinov (Unipetrol RPA, sro) and in Kralupy (Synthos Kralupy as). Due to the historical linkage between
the two units, it is very difficult to determine thedlicombusted in the refinery and petrochemical parts

of both plants separately. Furthermore, in the Czech Republic there are in operation other major plants
F2NJ LIN2POSaaAy3d LINRRdAzOG A& 2 F-the piddéssing Of coalkal SYNBHENSE 05 9°
Pardubice basic organic chemistry) and a number of factories for the manufacture of inorganic products
{th[!Db! & bSNIriG20A0S> {th[/ | a0k &d others). ThdildMgesf I R |
plants are also equipped with energy resourcegith a significant share of electricity and heat
(autoproducers); this is the reason for the relatively high consumption of fossil fuels (se2&ig& the
generating process of heat is used abundant natural gas and to a lesser extent, liquid xdsitoally

electrical energy. In total, the national emission database recorded 1,000 production units that fall within

the sector 1.A.2.c

In the CzSO Questionnaire (CzSO, 2014), the consumption of the individual kinds of fuels in this sector is
reportedin the section Industry Sector under the item:

Chemical (including Petrochemical)

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

The fraction of CQemissions in subsector 1.A.2.c in &mMissions in sgor 1.A.2 equalled 13% in
2013. It contributed 1.8to CQ emissions in the whole Energy sector.

7o% — The following figurgFig. 328) providesan
S overview of C@ emissions in the sub
categoryin 1.A.2.c.
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The course of CLemissions is not directly
related to the volume of chemical
production, since it is primarily emissions
from burning fossil fuels to produce
electricity and heat (autoproducexs For
this reason, the development of emissions
in time cannot be commented.
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Fig.3-28 Development of C@emissions in source category 1.A.2.(

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

Given that in the IPCC 2006 is used a new approach to the allocation of feedstocks amgrgynuse of

fuels into IPPU, a recalculatioras/performed on the consumption of liquid fuels in this subsector (see
section 3.2.12.5.). The new distribution of liquid fuels is to be considered as category specific
methodological issue. This methodological approach is in the same time based on theallewation

of fuel consumption for energy and namergy use in the questionnaire from CzSO (2014). The
reallocation of feedstocks and namergy use of fuels in IPPU is in details described in chapter 3.2.3.

Other methodological approaches were appliasl 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 Q@AC procedures were used. Given that the fuel consumption in this sector,
reported directly, is not related to the

productionvolume of chemicals, there caat 60
be used the relevant comparison with specit w
commodities.
a0 + ! “\‘ i “.',"" A . -

Description of the QQC procedures is giver § Vi N
in chapter 3.2.6. § % [ - CRF 2013

- 20 CRF 2014

3.2.12.5 Category-specific recalculations
(CRF l.A.Z.C) 10

As mentioned in previous chapters, in th 01990 Lass om0 2oos 2010

subsectoe 1.A.2c was mainly done

recalculation in consumption of liquid fuels. |
the previous submission, the consumption (Fig.3-29 Recalculation of liquid fuels consumption (CRRA2.c)
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certain types of liquid fuels was counted in the consumption to a certain proportion (as recommended in
IPCC, 1996). It concerned thendmustion of €edstock such as naphtha, lulaids, other oils. These

fuels were in this submission, virtually all reallocated to IPPU. Hence, the decline in consumption of liquid
fuels in this subsector is quite noticeablsee Fig. 29.

The performed realculation has also a significant impact on the overajlédissions.
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Fig. 3-30 CQ emissions from fuel combustion in chaptet.A2.c - comparison between the state before and afi
recalculations Sum ofthe GHG C¢ CH and N,O, as C@equivalent from fuel combustion in categor§.A2.c ¢ comparisor
between the state before and after recalculations

The influence on the emissions of methane an@®Nhat this recalculation has, is virtually the same as
on CQ emissions. Therefore, the progress of the resulting curve is very similar to the progress of
greenhouse gas emissions, expressed gseG@ivalent- see Fig. 30.

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

Currently there are no plannddchprovements 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 arshown in the following outline.

Structure of Fuels Activity CcQ CH N,O
data EF OxF Emission EF Emission EF Emission
[TJ] [t CO/TI] [kt] [kg CH/TJ] [kt] kg NOITJ]  [ki]
Fuel Oil Low Sulphur 174.0 774 1 13.5 3 0.00052 0.6 0.00010
Fuel Oil High Sulphur 74.1 774 1 5.7 3 0.00022 0.6 0.00004
Other Bituminous 416.3 94.03) 0.971 38.0 10 0.00416 1.4 0.00058
Coal
Brown Coal + Lignite 13455 100.38' 0.985 133.0 10 0.01345 1.4 0.00188
Natural Gas 4627.7 55.30) 1 255.9 1 0.00463 0.1 0.00046
Wood/Wood Waste 15 800.7 112 1 1769.7 30 0.47402 4 0.06320
Gaseous Biomass 1935.2 54.6 1 105.7 1 0.00194 0.1 0.00019
Total year 2013 24 3735 23214 0.4989 0.0665
Total year 2012 23 754.6 22419 0.4677 0.0624
Index 2013/2012 1.03 1.04 1.07 1.07
Total year 1990 25 900.8 2285.3 0.1878 0.0272
Index 2013/1990 0.94 1.02 2.66 2.44

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

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

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

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

t I LINNYy @ =SidnyNZ Fd ads az2yRA ~GSON Fdadd gAGK
processes. The other plants select the kind of fuel on the basis of the same criteria as the rest of the
processing industry.
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Fig. 3-31 Development of fuels consumption in source categ
1.A2d

In the CzSO Questionnaire (CzSO, 2014), the consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sectunder 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 C&emissions in subsector 1.A.2.d in &dissions in sector 1.A.2 equall@%bin 2013.
It contributed 2.26to CQ emissions in the whole Energy sector.

Fig. 331 provides an overview of fuels consumption in the salbegory in 1.A.2.d.
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From the graph on Fig.-® is clear that at
the end of the 90s there was significant
substitution, heretofore used fossil fuels
(primarily lignite) with wood and later biogas.
Both biofuels represent waste products from
the productbn of paper and pulp from the
two largest plants in the Czech Republic. In
addition to the decline in 2003 and 2004, the
consumption of fuels after 2000 were
= relatively stable, while the share of biofuels
further increased.
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Biofuel consumption has a benehl effect on
the production of C® which is included in
Fig.3-32 Development of C@emissions in surce category 1.A.2.d the palance of greenhouse gases. In Fi§23
is 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 methodological appaches 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 QAC in this category wengsed- otherwise see chapter 3.2.7.4.

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

Recalculations were performed only at th~
beginning of the period. In the previous
submission was used data from the ener 35 1=
balance, which was conducted according 30 LMo
national methodology. This data for the
period 1990 to 1995 has been replaced t
the official data from CzSO, which ai
included in international ste@ments for
IEAEUROSTAT. The other, already I 10
significant changes in fuel consumptiol I N R CRF 2013
were carried out based on updated data o ———CRF2014
consumption of liquid fuels, which were
obtained by performing calculations ir

hindsight by CzSO on the basis of theivakt
findings- see Fig. 383. Fig.3-33 Recalculations in fuel consumption (CRRA2.d)
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As the dominant fuel in this subcategory is waste wood mass and at the end of the period also biogas
produced from the biomass, the critical greenhouse gases are methane #hdRdr this reason, the
course of overall greenh@e gas emissions was expressed as €fDivalent emission, controlled by
methane and BO. As shown in the graph on Fig34 the recalculations are visible in the early period,

due to the change of quantity of the liquid fuel and at the end period,shasvn the onset of the use of
biogas, which has significantly lower emission factors foy&@d NO than in the previous submission.
(change IPCC methodology from 1996 to 2006).
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Fig.3-34 Recalculation ofCH and NO emissions and their influence on the total emissions, expressed ip&gQivalent
3.2.13.6 Category-specific planned improvements (CRF 1.A.2.d)

Currently there are no planned improvements in this category.

3.2.14 Manufacturing industries and construction z Food Processing, Beverages and Tobacco
(1.A.2.e)

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

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

Structureof Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] kg CH/TI] [ki] kg NOIT] [ki]
LPG 459 65.86) 1 3.0 1 0.00005 0.1 0.000005
Heating and Other Gasoi 42.6 741 1 3.2 3 0.00013 0.6 0.00003
Fuel Oil- Low Sulphur 39.4 774 1 3.1 3 0.00012 0.6 0.00002
Other Oil 40.2 733 1 2.9 3 0.00012 0.6 0.00002
Other Bituminous Coal 582.8 94.03) 0.9717 53.2 10 0.00583 1.4 0.00082
Brown Coal + Lignite 1238.9 100.38 0.985'  122.4 10 0.01239 1.4 0.00173
Coke 199.3 107 1 21.3 10 0.00199 1.4 0.00028
Natural Gas 13 342.4 55.300 1 737.9 1 0.01334 0.1 0.00133
Wood/Wood Waste 120.2 1120 1 13.5 30 0.00361 4 0.00048
Gaseous Biomass 9837.4 546 1 537.1 1 0.00984 0.1 0.00098
Total year 2013 25 489.1 1497.6 0.0474 0.00571
Total year 2012 22 160.2 1320.0 0.0448 0.0055
Index 2013/2012 1.15 1.13 1.06 1.04
Total year 1990 37 616.5 2988.2 0.2134 0.0304
Index 2013/1990 0.68 0.50 0.22 0.19

" Country specific data

Part 1: Annual inventory submission 85



oo
s CHMI NATIONAIGHANVENTORREPORT OF TREECHREPUBLIA990-2013

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

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

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and Other Gasoill CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Qil CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1

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

In the CzSO Questionnaire (CzSO, 2014), the consumption of the individual 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 Divisions 10, 11 and 12

The fraction of COemissions in subsector 12 in CQ emissions in sector 1.2 equalled10.24in
2013. It contributed 1.%to CQ emissions in the whole Energy sector.

The following figure provides an overview of fuels consumption in thecatggory in 1.A.2.e.

From the graph on Fig-3b is obvious that for thentire time series natural gas is the dominant fuel by
having a quite balanced consumption. The high share of fossil fuels at the beginning of the period
reduces continuously and at the end of the period results in substitution of the fossil fuels witlasdl
gaseous biofuels. The overall development of fuel consumption has reduced up to 2008. Since 2008
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Fig. 3-36 Development of CQ emissions from foss

Fig. 3-36 Development of fuels consumption in sour fuels canbustion in source category 1.A.2.e

category 1.A.2.e
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there is an increase in fuel consumption, which is covered by increasing consumption of biofuels, in
response to the crisis development in the periodta end of the first decade of the 21st century.

Biofuel consumption has a beneficial effect on the production of @@ich is included in the balance of
greenhouse gases. On Fig3@is shown the development of G@missions from fossil fuels only from

sector 1.A2.e.
3.2.14.2 Methodological issues (CRF 1.A.2.¢e)
No specific methodological approaches were applied in this subcategory, otherwise see chapter 3.2.6.

3.2.14.3 Uncertainties and time -series consistency (CRF 1.A.2.e)

See chapter 3.2.5.
3.2.14.4 Category-specific QA/QC andverification (CRF 1.A.2.e)

No specific methods for @QAC in this category were usedtherwise see chapter 3.2.7.4.
3.2.14.5 Category-specific recalculations (CRF 1.A.2.e)

Recalculations were performed only at the beginning of the period. In the presgigdumission, it was

used data from the energy balance, which was conducted according to national methodology. This data
for the period 1990 to 1995 has been replaced by the official data from CzSO, which are included in the
international statements for IHEUROSTAT. The other, less significant changes in fuel consumption,

were carried out based on updated data on consumption of liquid fuels, which performs CzSO in
hindsight on the basis of their actual findings. The recalculation efe@ssions correspond® the

course of fuel consumption till 2008. After 2008 is apparent increase of biofuels usage (no changes in
reported CQemissions} see Fig. &87.
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Fig.3-37 Recalculation of fuel consumption and correspding CQemissions (CREA2.e)

The recalculations of Glnd NO emissions are projected to reduce total greenhouse gas emissions
expressed as G@quivalent, due to the application of new emission factors, which are lower for the
energy gases, thefere a significant reduction in their emissions was observed. In this case in particular,
impact of emission reduction of ¢land NO during the combustion of natural gas is obvious, but
significant influence has also the use of biogas, in particularea¢iid of the period see Fig. 388.
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Fig.3-38 Recalculation of CiHand NO emissions and their influence on the total emissions expressed inéfivalent

3.2.14.6 Category-specific planned improvements (CRF1.A.2.e)

Currently there are no planned improvements in this category.

3.2.15 Manufacturing industries and construction

3.2.15.1 Category description (CRF 1.A.2.1)

ZNon-metal lic Minerals (1.A.2.1)

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

Structure of Fuels Activity (ofe} CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/TJ] [kt] [kg N,O/ITJ] [kt]
LPG 45.9 65.86' 1 3.0 1 0.00005 0.1 0.000005
Fuel Oil- Low Sulphur 95.1 774 1 7.4 3 0.00029 0.6 0.00006
Fuel Oil High Sulphur 197.5 774 1 15.3 3 0.00059 0.6 0.00012
Other Oil 200.9 733 1 14.7 3 0.00060 0.6 0.00012
Other Bituminous Coal 6 993.6 94.03 09717 638.3 10 0.06994 1.4 0.00979
Brown Coal + Lignite 439.6 100.38' 0.984’ 43.4 10 0.00440 1.4 0.00062
Coke 597.8 107 1 64.0 10 0.00598 1.4 0.00084
Coal Tars 755.4 80.7 1 61.0 10 0.00755 1.4 0.00106
Coke Oven Gas 445 444 1 2.0 1 0.00004 0.1 0.000004
Natural Gas 21 093.4 55.30 1 1166.5 1 0.02109 0.1 0.00211
Other fuels- liquid 1181.0 778 1 91.9 3 0.00354 0.6 0.00071
Other fuels- solid 1136.7 928 1 105.5 10 0.01137 1.4 0.00159
Wood/Wood Waste 72.7 112 1 8.1 30 0.00218 4 0.00029
Total year2013 32854.0 22211 0.1276 0.0173
Total year 2012 35 687.3 2502.3 0.1587 0.0215
Index 2013/2012 0.92 0.89 0.80 0.80
Total year 1990 59 962.4 4527.1 0.2937 0.0426
Index 2013/1990 0.55 0.49 0.43 0.41

") 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.
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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
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Coke Oven Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO D D D Tier 1 Tier 1 Tier 1
Other fuels- liquid ETS, REZZD cS D D Tier 2 Tier 1 Tier 1
Other fuels- solid ETS, REZZD cS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

") REZZOnational emissions database; Datas verified by the Czech Union of manufacturers of cement and lime

Category 1.A.2.f now newly (unlike previous submission) comprises all industrial processes for the
treatment of norrminerals raw materials and products such as cement, lime, burnt bgildiaterials

and refractory materials, ceramics, glass etc. Category 1.A.2.f was established by dividing the origina
category into 2 groups, i.en 1.A.2.g are includedemained sources of greenhouse gases from the
category "Manufacturing industries andrstruction.”

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

In the CzSO Questionnaire (CzSO, 2014), the consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

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

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

The fraction of COemissions in subsector 1.A.2.f in L#Missions insector 1.A.2 equalled 132in
2013. It contributed 2.%to CQ emissions in the whole Energy sector.

Between the most important businesses are included mainly cement (a total of 5 facilities), which are
operated in the northern, central and eastern Bohianand Central Moravia and limex (total of 3
facilities) in southern and eastern Bohemia and North Moravia.

Total production of the most important mineral produdgssshown in the graph on Fig:33.
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Fig.3-39 Production of the most important mineral products
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Fig.3-40 Development of fuels consumption and G@&missions in source category 1.A.2.f

The following figurdFig. 340) provides an overview dfiels consumption and G@missions in the sub
category in 1.A.2.f.

The graph shows the evolution of &&nissions, that has the same pattern as the fuel consumption. The
high consumption of fossil fuel at the beginning of the period decreased gradually, and it is evident that
the most important fuel in this sector is natural gas. The high consumption sif fasls gradually was
declining and liquid fuels, from 2002 gradually were replaced by alternative fuels (Other fuels). The
increase in fuel consumption between 2005 and 2008, was interrupted by the crisis development of the
economy and after some recomein 20102011, followed by another decline

3.2.15.2 Methodological issues (CRF 1.A.2.1)

In the category of NoiMetallic Minerals is reported consumption of alternative fuels (Other fuels). The
compilation consumption balance and the determination of the emis&ators are different from the
procedures used for other fuels, as described in section 3.2.4. The basic source of information is the ETS
database, where the emission factors for different types of alternative fuels are available. At the same
time data fom the REZZO national emission database are used, where data are available on the
consumption of alternative fuels in the whole time series since 2003. The resulting processed data on
consumption of alternative fuels is further corrected according todh&a on the server of the Union of
cement and lime manufacturers (www.svcement.cz). Alternativel faoonsumption is shown on
Tab.3-15.
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Tab. 3-15 Consumption of alternative fuels in sector 1.A.2.f

[TJ/year] |2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Solid fuels | 2 423.7 | 3199.9 | 3516.7 | 3397.8 | 3726.2 | 5037.0 | 5537.0 | 3224.5|3884.9 | 3054.6 | 1136.7
Liquid fuels| 1 266.0 | 1156.2 | 588.6 | 1013.8 | 240.1 557.0 681.7 707.6 661.3 394.1 |1181.0
Total 3689.7 | 4356.1 | 4105.3 | 4411.6 | 3966.3 |5594.0 | 6218.7 | 3932.0 | 4546.2 | 3448.7 | 2317.7

Emission factors for calculating Cémnissions 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 representatiorvafuatli

types of fuels. In Tab-B is shown an overview of emission factors used for solid and liquid alternative
fuels in diferent years.

Tab. 3-16 CQ emission factors used in the consumption of alternative fuels in sector 1.A.2.f

[t CO/TI] 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Solid fuels 87.5 87.5 88.5 84.5 78.3 75.7 75.7 85.2 85.8 96.2 92.8
Liquid fuels 75.4 75.8 75.1 76.2 73.0 71.9 64.6 81.2 77.4 77.4 77.8

For the calculation of GHand NO emissions were used default emission factors in line with the IPCC
methodology 2006, for the entire time serig®032013(Tab. 317).

Tab. 3-17 Emission factors for GHnd NO emissions used in the consumption of alternative fuels sector 1.A.2.f

EF [kg/TJ] CH, N,O
Solid fuels 10 1.4
Liquid fuels 2 0.6

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

3.2.15.4 Category-specific QA/QC

and verification (CRF 70 10
1.A.2.1) o M p ;
= -8
As a basic indicator for verification of fue| £ \/v’_//\\\ "7 :
consumption in the sector of productior| 3 e WANSLE ]
of pig iron and steel, should be regarde ¥ N E
indicators of the overall production of § * 3
basic goods such as cement, limday | €*° s
tles and roof tiling or glass and fin w0 T Fuels consumpton > £
ceramics. This is a relatively large ma . I_M'neralsplmdmm . . ;
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demands- see Fig. 39. Comparison of

total production and total fuel Fig.3-41 Trends in production of mineral products compared w

the development of fuel consumption in the sectdr.A2.f
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consumption in the sub sector 1.A.2.f is shown in Figl.3

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 the in@iual kinds of mineral products.

Other QAQC procedures are set out in section 3.2.6.

3.2.15.5 Category-specific recalculations (CRF 1.A.2.1)

Original category 1.A.2.f in the last submission was used for a sum of other processes, that were not
disclosed in the hsectors 1.A.2.a to 1.A.2.e. In this submission, 1.A.2.f category is reserved for the
production of NonMetallic Minerals and from this perspective, it is a new category that has not been
reported separately. For thiseason, the first processing caot be considered as a recalculation.
Comments on the recalculation of subsector 1.A.2.f from the last submission is given in chapter 3.2.16.
Manufacturing industries and constructiei®ther (1.A.2.9).

3.2.15.6 Category-specific planned improvements (CRF 1.A.2.1)

Currently there are no planned improvements in this category.

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

3.2.16.1 Category description (CRF 1.A.2.9)
The structure of fuels, their consumption, used emission factors and emissions of individual greenhouse
gases are shown in the following outline.

Structure of Fuels Activity CcQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CHITJ] [k{] kg N;O/ITJ]  [kt]
LPG 1470.3 65.86 1 96.8 1 0.00147 0.1  0.00015
Heating and Other Gasoil ~ 340.8 741 1 25.3 3 0.00102 0.6  0.00020
Fuel Oil- Low Sulphur 1118.2 774 1 86.5 3 0.00335 0.6  0.00067
Fuel Oil High Sulphur 54.3 774 1 4.2 3 0.00016 0.6  0.00003
Other Oil 4218.8 733 1 309.2 3 0.01266 0.6  0.00253
Other Bituminous Coal 124.9 94.030 0.971 11.4 10 0.00125 1.4  0.00017
Brown Coal + Lignite 1172.3 100.38 0.985 1159 10 0.01172 1.4  0.00164
Coke 256.2 107 1 27.4 10 0.00256 1.4  0.00036
Coke Oven Gas 93.4 444 1 4.1 1 0.00009 0.1  0.00001
Natural Gas 32197.1 55.300 1 1780.6 1 0.03220 0.1  0.00322
Wood/Wood Waste 83475 112 1 934.9 30 0.25043 40  0.03339
Gaseous Biomass 5644.4 546 1 308.2 1 0.00564 0.1  0.00056
Total year 2013 55 038.2 3704.6 0.3226 0.0429
Total year 2012 51 789.8 3545.3 0.3091 0.0421
Index 2013/2012 1.06 1.04 1.04 1.02
Total year 1990 301 656.3 24 730.8 1.9732 0.2874
Index 2013/1990 0.18 0.15 0.16 0.15

") Country specific data

The origin of the data, the emission factors used andrtfehod of calculating the level of emissions for
the individual gases are shown in details in the following outline.
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Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O CQ CH N,O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Heating and Other Gasoll CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other 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
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

The issue is that, this is a new subcategory that in this submission already does not include the sources
from the subsector of NoMetallic Minerals.

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 CzSO Questionnaire (CzSO, 2014), the consumption of the individual kinds of fuels in this sector is
reported in the sectiondustry Sector under the item:

Transport Equipment

Machinery

Mining (excluding fuels) and Quarrying

Wood and Wood Products

Construction

Textiles and Leather

Non-specified (Industry)

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

There are embodied the fuels of economic part according to NACE Relre2 NACE Divisions B9,
13¢ 16, 21¢ 22, 25¢ 33 and 41¢ 43.

The fraction of C@emissions in subsector 1.A.2.f in £gMnissions in sector 1.A.2 equalled Z&.B

2012. It contributed 3.% to CQ emissions in the whole ENERGY sector. Overall emissions indicate
decrease since 1990. Solid Fuels had at the beginning of the period majntance, which constantly
decrease until 2013. Liquid fuels also constantly decrease since 1990. Natural Gas has also apparent
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Fig.3-42 Development of fuels consumption and G@missions in source category 1.A.2.g
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importance in this category.

The graph on Fig.-& shows that at the beginning of the period existed in this category higidygy
intensive types of industrial processes. Social changes undergone in the Czech Republic in the early 90s
resulted in energy savingehaviourof newly privatized enterprises. Ensemble of these influences led to

the cessation of inefficient productmand to suppression of consumption particularly of fossil fuels,
which were at the beginning of the period, the dominant and virtually disappeared by 2005, when they
were taken over by biomass. At the same time decreased the importance of liquid fuelsisAbas
reflected very significantly by the decline in &fnissiongand other greenhouse gases). This is the
category with the largest relative decrease in,@@issions from 1990 to 2013 (85% decrease).

3.2.16.2 Methodological issues (CRF 1.A.2.9)

Sector speific 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)

Original category for the entire sum of other processes, that were not disclosed in the subsectors from
1.A.2.ato 1.A.2.e in the last submission, was identified as 1.A.2.f. It is now reserved for the production of
Non-Metallic Minerals.

In this context, the recalculation carried out, consisted in the distribution of fuel consumpétween

the subsectors 1.A.2.f and 1.A.2.g. Comparing the
situation before and after the recalculation is
possible only with the current subsectors 1.A.2.g
and 1.A.2.f (sum) with the subsector of the
previous submission, marked earlier as 1.A.2.f.

400

----- CRF 2013 (142f)

350

CRF 2014 (1A2f+g)

300

250

200

[PIfyear]

In addition to the distribution of fuels, in this
XRes=c=a recalculation is also apparent the transition to
official data from CzSO, #bte beginning of the
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Fig. 3-43 Recalculations in fuel consumptiory CRF 201
(1.A2.f) and CRF 2014 (A2.f+g)

period and the change of some C€nission factors
(country specific LPG, bituminous coal, lignil
natural gas) and the implication of nev

recommended (default) emission factors accordit
to the IPCC 2006 in some liquid and gaseasastsffor
CH and NO emissions.
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Fig.3-44 Recalculation of C@Qemissions¢ CRF 20131(A.2.f)

and CRF 2014 (A2.f + g)
The results of the recalculations of fuel consumptior

can be seen on Fig-43.
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Development of C&emissions basically follows the development of fuel consumption and the results of
the recalculation for C£emissions are virtually identical (see Figi43.
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Fig.3-45 Sum of greenhouse gases £@H, and NO as C@equivalent from fuel combustion in the categor§.A2.g -
comparing the situation before andfter recalculation

The influence of the use of new emission factors, during recalculation, resulted in reduction of emissions
of CH, NbO and total greenhouse gas emissions, expressed asdbialent- see Fig 315.

3.2.16.6 Category-specific planned improvement s (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 the purposes of calculations of greenhouse gas emissions did
not change compared to 2008. The criteria for inclusiom @krtain means of transport in a particular
category consist in the kind of transport, the fuel employed and the type of emission standard that the
particular vehicle must meet (in road transport). The categories of vehicles are not as detailed for non
road transport.

The categories of mobile sources are following:

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)

motorcycles,

passenger and light duty gasolimehicles conventional,

passenger and light duty gasoline vehicles with EURONMits,

passenger and light duty diesel vehicles conventional,

passenger and light duty diesel vehicles with EUfSQirits,

passenger cars and light duty vehicles using ON& and biofuels (separately),
heavy duty diesel vehicles and buses, conventional,

heavy duty diesel vehicles and buses with EURKimits,

heavy duty vehicles and buses using CNG and biofuels (separately).

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

Railways(CRF 1.A.3.c)
diesel locomotives

=

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

=
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Other Transportation(CRF 1.A.3.e)

The consumption of Natural Gas for powering compressors for the transit gas pipeline is included in this
subcategory under mobile combustion sources, but in figist stationary combustion. This consumption
is reported in the IEA CzSO (CzSO, 2)Questionnaire in the section Transport Sector under the item:

1 Pipeline Transport

There are embodied the fuels of economic part according to NACE Rev. 2 PipelineoravaCE
Divisions 35.22, 49.50.

3.2.17.1 Methodological issues

The methodology in Czech Republic operates with emission factors in unit g/kg fuel (not g/TJ energy),
because the countrgpecific measured data of every greenhouse gas or pollutant irinthenal
database are in this unit. The main reason that emission factors are in g/kg fuel is fact that consumption
of every fuel is in unit of weight. The emission data calculated for the CRF Reporter are not affected by
the calorific value (variable in years) oflividual fuel but the fuel consumption for the CRF Reporter
must be converted from weight to energy (using the calorific value). So the trend of IEF depends partially
on the trend of calorific value and in this case mostly on emission factor of diffeedtle technology

(due EURO emission standard). Emission factors of individual transport categories are always given for
current submission year. All calorific values used for calculation in transport sector are presented within
Energy chapter.

Activity data

Activity data for mobile sources are based on official energy balance of the Czech Republic prepared by
the Czech Statistical Office (CzSO). The most important feature is annually amount of fuel sold in units of
weight since emission factor values aepressed in g.kgin CDV database. The parameters necessary

for distribution of sold fuels are transport mode, fuel type, weight of vehicle and equipment with more

or less effective catalytic system. The appropriate distribution is necessary for agsigrthe relevant
emission factor. Sector 1.A.3.b Road Transportation is based on the IPCC 2006 Gl. split into five
subsectors:

T 1.A3.b. Cars

T 1.A3.bii Light Duty Trucks

1 1.A3.biii Heavy Duty Trucks and Buses
1 1.A3.b.v Motorcycles

T 1.A3.b.v Other

Activity data and greenhouse gas emission estimates of subsector 1.A_.gjbtiDuty Trucks were in this
submission inluded in the subsector 1.A.3ilcars, because the differentiation between these two
subsectors was not available, when the emission moded created. In some years a lot of passenger
cars are registered in Central Vehicle Register as light duty vehicles, because of fixed separation between
passenger cabin and trunk space according to Czech legislation. The distribution of the dataseto the
two subsectors is included in the current Improvement plan.

The data, which are necessary for fuel distribution are provided by the Ministry of Transport (transport
yearbooks), Czech Hydrometeorological Institute (research), Air Navigation Servicks @zéch
Republic (yearbooks), and last but not least, traffic surveys (Traffic census) and CDV research activities.
Some sources for categories of road transport are monitored separately. Primarily data about CNG
vehicles, which have been experiencingaoim in recent years, are collected from two public website
sources. The first source of information is Czech source administrated by Czech Gas Association and the
second one is Natural & bio Gas Vehicle Association Europe. The most important sourceraitiof
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to distribute a dynamic structure (emission standards) of vehicle fleet on roads in Czech Republic is
particularly CDV research, a lot of traffic surveys, every five years traffic census and also aggregate
outcomes of the studies prepared in 20(Riga et al., 2001), 2005 (Pisa et al., 2006) and 2010 (Pisa et al.,
2010) for Road and Motorway Directorate of the Czech Republic.

The total consumption of Kerosene in the Czech Republic is divided into five categories (Domestic
Aviation, International Bukers, Army, Industry and Commercial and Public Services). The Kerosene
consumption as well as relevant emissions from categories Army, Industry, Commercial and Public
Services is not reported in CRF Reporter in Transport sector 1.A.3 (or InternationaifsBLIDK ), but in

sectors 1.A.5.b.i1.A.2.f and 1.A.4.a respectivel@ther two categories (Domestic Aviation 1.A.3.a and
Aviation Bunkers 1.D 4). were divided on the basis of expert judgment in the whole time period if the
main criteria were passengeisansport (now only one regular domestic line between Prague and
Ostrava airports) and transport of goods (MoT, 2000; MoT, 2006; MoT, 2011; MoT, 2014). The regular
domestic flights (22 TJ) using Kerosene in comparison with international flights (12 BG8eTJ
represented in the Czech Republic by a very small percentage. In IEA data (823 TJ) is included in the
category Domestic Aviation also Kerosene consumption from categories ArngnElbf Jet Kerosene
frontloading is included in 2011), Industry, Coemial and Public Services and that is not used for
aviation or transport at all. The following table (on the ERT recommendation) shows the distribution of
Kerosene consumption in CRF Reporter in comparison with IEA data. It is obvious from the tahke that
total sum of Kerosene is same in both cases.

Tab. 3-18 Distribution of Jet Kerosene consumption in CRF Reporter and |IEA data in2@B® [TJ]

Year CRF Reporter IEA data

Domestic | Internat. Commercial and .

Aviation | Aviation (1'5/:'2};3 i I(rld:sztr% Public Services | Total CRF 'An\t,?;:?; DA(\)/EES::C Tlgtil

(1.A3.a) | (1.D.1a)| e (1.A.4.a)
1990 19 7 325 0 0 0 7 344 7 344 0 7 344
1991 20 6 020 0 0 0 6 040 6 040 0 6 040
1992 29 6967 0 0 0 6 996 6 996 0 6 996
1993 31 5792 0 0 0 5823 5823 0 5823
1994 49 7 208 0 0 0 7 257 7 257 0 7 257
1995 15 7 805 0 0 0 7 820 7 820 0 7 820
1996 41 5 866 0 0 0 5907 5603 304 5907
1997 54 6 759 0 0 0 6 812 5217 1595 6 812
1998 50 7 991 0 0 0 8041 4902 3139 8 041
1999 48 7 520 0 0 0 7 568 5633 1935 7 568
2000 22 8234 0 0 0 8 256 6 665 1591 8 256
2001 24 8 750 0 0 0 8774 6 762 2012 8774
2002 19 7 556 770 0 0 8 346 6 976 1370 8 346
2003 24 10 163 556 0 0 10 743 8 432 2 311 10 743
2004 35 13 062 685 0 0 13782 12 070 1712 13782
2005 37 13573 728 0 0 14 338 13182 1156 14 338
2006 46 14 070 563 0 0 14 679 14 073 606 14 679
2007 46 14 763 823 87 217 15934 14 462 1472 15934
2008 31 15 644 823 87 173 16 757 14 895 1862 16 757
2009 45 14 287 909 87 173 15501 14 246 1 256 15501
2010 36 13 387 650 87 130 14 289 13120 1169 14 289
2011 22 13 272 1 256 87 173 14 809 12 990 1819 14 809
2012 17 12 367 520 87 130 13120 12 297 823 13120
2013 19 11931 563 43 43 12600 11 864 736 12 600

Emission factors

Based on the ERT recommendation, tables of emission factors for all the greenhouse gases were added.
The first table is for road transportation and is divided in detail by vehicle category, fuel type and EURO
standard. The second table contains informatatout the emission factors of nemvad transportation,
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particularly railways, navigation and aviation. Aviation is divided into two modes (LTO and CRUISE). The
emission factors were derived from the internal database of the Transport Research Centre, whic
contains the default emission factors taken from the IPCC and EIG databasem¢{O$O), and also

those that have countrgpecific character (GH The calculated emission factor for biomass was taken as

the weighted average for gasoline and diese] taking into account the real vehicle fleet on roads
(recommended by ERT). Calculation of the emission factors for biomass for other greenhouse gases also
takes into account the amount of renewable components in the fuel. The CDV methodology employs
emisgon factors in unit g/kg fuel but not g/TJ energy, because the cotsgegific measured data in this

unit are in the internal database.

Tab. 3-19 Emission factors of CON,O and Chlfrom road transport in 2013 [g/kg fuel]

. o EF C® EF NO EF CH

Vehicle type Fuel type European emission standard glkg fuel glkg fuel g/kg fuel
Motorcycles Gasoline PREEURO and higher 3071 0.06 4.10
Motorcycles Bioethanol | PREEURO and higher 1912 0.02 0.08
PC+LDT Gasoline PREEURO 3071 0.31 0.90
PC+LDT Gasoline EURO | and EURO Il 3071 0.70 0.40
PC+LDT Gasoline EURO Il and higher 3071 0.90 0.10
PC+LDT Diesel Oil PREEURO 3183 0.10 0.08
PC+LDT Diesel Oil EURO | and EURO I 3183 0.20 0.08
PC+LDT Diesel Oil EURO Il and higher 3183 0.25 0.08
PC+LDT LPG PREEURO and higher 3028 0.01 1.02
PC+LDT CNG PREEURO and higher 2 697 0.15 4.52
PC+LDT Bioethanol | PREEURO and higher 1912 0.02 0.08
PC+LDT FAME PREEURO and higher 2620 0.02 0.06
HDT Diesel Oil PREEURO 3183 0.10 0.60
HDT Diesel Oil EURO | and EURO I 3183 0.20 0.20
HDT Diesel Oil EURO Il and higher 3183 0.25 0.15
HDT CNG PREEURO and higher 2 697 0.15 4.52
HDT FAME PREEURO and higher 2620 0.02 0.06
Bus Diesel Oil EURQI and older 3183 0.18 0.60
Bus Diesel Oil EURO lIl and higher 3183 0.10 0.15
Bus CNG PREEURO and higher 2 697 0.15 4.52
Bus FAME PREEURO and higher 2 620 0.02 0.06

Tab. 3-20 Emission factors of CON,O and Clifrom non-road transport in 2013 [g/kg fuel]

EF C® EFN,O EF CH

Transport type Fuel type g/kg fuel g/kg fuel g/kg fuel
Railways Diesel Oil 3183 1.23 0.18
Water-borne navigation Diesel Oil 3183 0.09 0.30
Civil Aviation LTO AviationGasoline 3065 0.09 0.02
Civil Aviation Cruise Aviation Gasoline 3065 0.09 0.02
Civil Aviationr LTO Kerosene 3096 0.09 0.02
Civil Aviatiort Cruise Kerosene 3096 0.09 0.02

CQ emissions

Carbon dioxide emissions were calculated on the basitheftotal consumption of the individual
automotive fuels used in transport (i.e. gasoline, diesel oil, LPG, CNG, biofuels and aviation fuels) and the
emission factors for the weight of G@orresponding to 1 kg of fuel burne€onsumption of the
individualkinds of fuel by road, railway and water transport was determined on the basis of cooperation
with the CzSOConsumption in road transport was further divided up into the following categories of
means of transport on the basis of statistics on transpaoitpat:
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9 gasolinefuelled passenger vehicles;
9 diesel vehicles for passenger and 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 busdgelled by CNG and biofuels (separately).

The share of transport in total G@missions has exhibited an increasing trend in the Czech Republic
RdzZNAY3I GKS dpnQa IyR (KAa 3INRPGIGK Aa O2ylAydzAiy3d dzy
greatest contribution to energy consumption in transpofthe amount of fuel sold is monitored annually

and constitutes the main input data for calculation of energy consumption.

In 2008, for the first time, in emissions of carbon dioxide from transport is decba decrease, which

has started a downward trend continuing until 2013 (Jedlicka et al, 2014). The reduction in carbon
dioxide emissions is a result primary of a reduction in the consumption of gasoline and diesel oil, which is
interpreted as being a ca@equence of the global economic crisis. The downward trend of fuel
consumption is evaluated very favourably from viewpoint of greenhouse gases.

There has been appeared a continuing downward trend of gasoline consumption since 2007. However,
the persistentdownward trend may no longer be a consequence of the economic crisighAdecrease

is recorded in diesel oil trend in 2013 as well. This phenomenon indicates a return to the theoretical
expectations of development in the consumption of conventionalduThe fuel consumption in 2013

may be affected by a cross boarder purchase of gasoline and especially diesel oil. The price of diesel oil
has been in the Czech Republic still higher than in some neighbouring countries. Higher fuel price is
related to the excise tax laid down by Czech legislation. The greenhouse gas emission balance reflects
not only the scenario of consumption of alternative fuels, but also the scenario of trends in the transport
infrastructure, further construction of the throughway mwedrk in different variants, urban bypasses,
further construction of railway corridors, etc.

The consumption of gasoline fluctuated around 2 mil. tons from 2002 to 2009, but it has started to
decline significantly since 2010. It reached even a value 14ig itw 2013. This decline is caused
especially by a downward trend of average fuel consumption of recent passenger cars. Since 2008 the
consumption of gasoline also has included the consumption of bioethanol, which has been added to all
gasoline in an amourof 2%since January 1, 2008. The fraction of bioethanol as a renewable resourc
gasoline reached a valuel4sin 2010 and the fraction of fatty acid methyl esters (FAME) as renewable
resource in diesel oil reached a valui® 2010 and both values ivbe unchanged in the coming years.
These facts (reduction in consumption and increasing the share afdbiponents) have a favourable
impact on C@emissions.

Mobile sources used for purposes other than transppdasolinepowered lawn mowers, chain wa,
construction machinery, eta make a smaller contribution to the increasing consumption of gasoline
and diesel oll.

In relation to C@emissions from air transport, it can be stated that domestic transport makes a very
small contribution to these emissiorgsabout 1% as it is limited mainly to flights between the three
largest cities in the Czech Republic, Prague, Brno and Ostraviar &moad transport and consumption

of aircraft fuel, this is not monitored centrally by the Czech Statistical Oficeraft are fuelled mainly

by jet kerosene, while the consumption of and @@issions from aviation gasoline are limited to small
aircraft used in agriculture and in sports and recreational activities.

i The total consumption of the army and the consumption of the domestic transport (estimated
on the basis of the number of flights, distances between destinations and the specific
consumpton of fuels per the unit of distance in the LTO regime and the cruise itself) were
subtracted from the total kerosene consumptiofihe remaining kerosene consumption is
related to the international air transport.
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Tab. 3-21 CQ emissions calculation from mobile sources in 192013 [Gg C&)

. Other .

Aylatlon Road . Water-borne Transport Other Mobile

(without . Railways oo o Agric. and Total

Bunkers) Transportation navigation Pipeline others

transport
1.AA4.c.ii+ 1.A3+ 1.AA4.c.i
1.A3.a 1.A3b 1.A3.c 1.A3d 1.A3.e 1A5D +1A5

1990 139.4 6177 654 56.6 54 1655 8 687
1991 38.2 5478 582 56.2 9.2 1439 7 602
1992 38.9 7108 494 54.8 13.1 1335 9044
1993 23.7 7 299 415 54.3 17.0 1290 9 099
1994 21.9 8079 335 535 20.8 1299 9 809
1995 13.4 8584 334 55.2 36.0 1191 10 210
1996 15.2 9504 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 11725
1999 12.6 11 083 332 22.1 62.2 1377 12 889
2000 10.8 11 237 329 15.8 58.0 1380 13031
2001 7.8 11975 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 15914
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 18 628
2007 9.4 17 831 301 15.8 119.0 1336 19612
2008 8.3 17 641 334 12.7 146.1 1406 19 548
2009 9.3 17 155 303 15.9 151.6 1381 19 016
2010 8.7 16 156 293 12.8 151.6 1336 17 958
2011 4.6 15985 287 9.6 145.5 1400 17 832
2012 7.4 15742 277 15.9 89.3 1340 17 472
2013 7.5 15619 271 6.4 92.3 1334 17 330

CH emissions

For road transportation, the method of methane emission calculation corresponds to the Tier 2 level,
because different road vehiclggoduce different amounts of methandt can be stated that methane
emissions from road transportation exhibit the same differences as total hydrocarbtoisle emission
sources were divided up into several categories according to the fuel used, thedransode and the
emission limit that a particular vehicle must me€his division is more detailed because there are larger
differences in methane production by individual vehiclEsese categories are described in detail at the
beginning of this chapte

The total consumption of gasoline, diesel oil, LPG, CNG and biofuels has been determined from the
statistical surveys of the CzSIhe next step consisted in separation of these fuel consumptions into the
vehicle categories described above, accordinghtgr transport outputs acquired in the last National

Traffic Census performed in the Czech Republic once every five years, last in 2010. The emission factors
were the IPCC default values and, from 2004, the cowspecific values as CDV became parthef t
emission inventory team.

The Czech Republic has been very successful in stabilizing and decreasing methane emissions derived
from transportrelated greenhouse gas emissiofi$ie annual trends in these emissions are constantly
decreasing and are very diar to other hydrocarbons emissions, which are limited in accordance with
UNECE regulationslew vehicles must fulfill substantially higher EURO standards for hydrocarbons than
older vehicles (currently the EURGstandard for passenger cars and EUR®r heavy duty vehicles

and buses)The greatest problems are associated with the slow renewal of the freight transport fleet.
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There has been mild decrease in the number of older trucks in this country and these older vehicles are
frequently used in the casiruction and food industries (Adamec et al., 2005a).

Methane emissions from mobile sources are now calculated using methane emission factors taken from
the internal database, containing both data from Czech emission measurements (mostly obtained from
the Motor Vehicle Research Institute¢ « + ! +a+0 YR AYOGSNYylFGAz2yLrtte |
methodology, European Environmental Agencimission Inventory Guidebook, CORINAIR, HEte.
resultant emission factors were calculated using the weighted @yezaf all data classified according to
transport vehicle categoriesThe following categories were includedonventional gasolinéuelled
passenger cars, gasolifigelled passenger cars fulfilling EURO limits, dikesled passenger cars, light

duty vehicles, heawduty vehicles, diesel locomotives, dieetlled watercraft, aircraft fuelled by
aviation gasoline and kerosetfieelled aircraft (Adamec et al., 2005b).

Tab. 3-22 CH, emissions calculation from mobile sources in 1992013 [Mg CH

Aviation . Water-borne Other Other Mobile

(without Road . Railways navigation Trgnsport Agric. and Total

Bunkers) Transportation Pipeline others

transport
1.A4dcii+ | LA3+1.A4.ci

1.A3.a 1.A3.b 1.A3.c 1.A3d 1.A3.e 1.A5.b +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 1857
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 1 665
2003 0.077 1703 16 1.17 1.06 0.11 1722
2004 0.083 1612 16 1.76 1.02 0.11 1631
2005 0.062 1 556 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 1336 19 1.20 2.65 0.11 1 359
2009 0.066 1215 17 1.50 2.75 0.11 1236
2010 0.062 1 060 16 1.21 2.74 0.11 1080
2011 0.033 991 16 0.90 2.63 0.12 1019
2012 0.052 929 16 1.50 1.62 0.11 948
2013 0.054 904 15 0.60 1.67 0.10 921

N,O emissions

Nitrous oxide emissions decreased in 2008 similar to carbon dioxide emissions as a consequence of
reduced consumption of gasoline and diesel oil. Newer vehicles exhibit higher emissions compared to
older models, because they are equipped withwdy catalytic converters, which reduce only NO
emissions but not PO emissions. However, this effect is suppressed in hew vehiclescasaguence of

lower fuel consumption. Between 2008 and 20130Nemissions #t continued to decrease, similar to
carbon dioxide emissions.

Road transport was identified as a key sourcéNgd emissions over the past 5 years, as the share of
vehicles with high\N,O emissions has been increasing over this tiiensequentlyN,O emissions from
mobile sources represent a somewhat more important contribution thapeiissionsin calculation of
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N,O emissions from mobile sources, the most important source according to the IPCC methodology
seems to be passenger automobile transport, exsplly gasolinduelled passenger cars with catalysts.
The vehicle categories for the nitrous oxide calculation are the same as for methane (see above).

Because of big differences between natioNaD measurement results and values recommended in IPCC
methodology, the special verification including the statistical evaluation has been perforitred.
resulted values of\,O emission factors from mobile sources are approaching to recommended IPCC
values.The emissions factors foN,O for vehicles with diesel motors and for vehicles with gasoline
motors without catalysts are not very high and were taken in the standard manner from the methodical
instructions (IPCC default value3he situation is more comgx for vehicles with gasoline motors
equipped with threeway catalystsThe IPCC methodology (IPCC, 2006) gives three pairs of emission
factors for passenger cars with catalysts (for new and deactivated catalysesyalue for a deactivated
catalyst is pproximately three times that for a new catalydthe pair of values recommended on the
basis of Canadian research was selected because of the lack of domestic data; in addition, American and
French coefficients are presented in tHeCC Reference Manuiabx3 (IPCC, 1997)he arithmetianean

of the values for new and older used catalysts was taken as the final emission factor for passenger cars
with catalysts.

A partial increase ilN,O emissions can be expected in this category in connection with the/iggo
fraction of vehicles equipped with thregay catalysts.This approach described above was recently
revised and modified by CDV, which is a member of the Czech national GHG inventory team from 2005.
CDV has been providing the transport data for thécadf Czech inventory 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 values taken from literature (Dufek, 2005).

The situation in relation to reportinly,O emissions is rather complicated, as some of the measurements
performed in the past in the Czech Republic were substantially different from the internationally
recognized emission factor€onsequently, control measurements were performed Ny® emissins

from the commonest cars in the Czech passenger vehicle fleet (Skoda Felicia, Fabia and Octavia) during
2004 - 2006 yearsThese corrections brought the results closer to those obtained using IPPC emission
factors than the older data, leading to betteafmonization of the results of the nitrous oxide emission
inventory per energy unit with those obtained in other countri@&e locally measured data for
measurements of\,O emissions in exhaust gases were verified by assigning weighting criteria for each
measurement; the most important of these criteria were the number of measurements, the analysis
method, the type of vehicle and the fraction of these vehicles in the Czech vehiclgBlattk, 2005 and
Jedlicka et al2005).

Nitrous oxide emission facte were obtained using a similar method to that employed for methane, by
statistical evaluation of the weighted averages of the emission factors for each category of vehicle,
employing the interactive databaseThis database now encompasses the resultsttid Czech
measurements performed in 2004 and 2005 (Adamec et al., 20@5h)ssions ofN,O are given in

Tab. 323.

Tab. 3-23N,O emissions calculation from mobile sources in 1992013 [Mg NOJ

Aviation . Water-borne Other Other Mobile
: Road Railways A Transport . Total
(without . navigation oo Agric. and
Transportation Pipeline
Bunkers) others
transport
1A4dcii+ | 1LA3+1A4.ci
1.A3a 1.A3b 1.A3.c 1.A3d 1.A3e 1A5b +1.A5
1990 3.98 459 252 1.53 0.010 0.059 716.6
1991 1.09 418 225 1.52 0.017 0.053 646.5
1992 111 543 191 1.48 0.024 0.050 736.7
1993 0.68 589 160 1.47 0.031 0.050 751.2
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Aviation . Water-borne Other Other Mobile

(without Road . Railways navigation Trgnsport Agric. and Total

Bunkers) Transportation Pipeline others

transport

1994 0.63 728 129 1.44 0.038 0.053 859.2
1995 0.38 828 129 1.49 0.066 0.047 959.0
1996 0.43 996 127 1.24 0.159 0.047 1124.9
1997 0.28 1070 109 1.04 0.137 0.051 1180.9
1998 0.28 1132 138 1.02 0.106 0.064 1271.6
1999 0.36 1305 128 0.60 0.113 0.065 1434.1
2000 0.31 1376 127 0.43 0.105 0.070 1503.9
2001 0.22 1537 116 0.67 0.108 0.073 1654.1
2002 0.30 1683 113 0.34 0.112 0.080 1796.8
2003 0.31 1970 110 0.34 0.106 0.079 2080.8
2004 0.33 2090 109 0.50 0.102 0.089 2200.0
2005 0.25 2233 110 0.42 0.125 0.094 2 343.9
2006 0.27 2251 117 0.51 0.133 0.091 2 369.0
2007 0.27 2378 116 0.43 0.216 0.100 2495.0
2008 0.24 2308 129 0.34 0.265 0.106 2438.0
2009 0.27 2279 117 0.43 0.275 0.105 2397.1
2010 0.25 2146 113 0.34 0.274 0.100 2260.0
2011 0.13 2125 111 0.26 0.263 0.109 2 236.8
2012 0.21 2061 107 0.43 0.162 0.102 2168.9
2013 0.21 2012 104 0.17 0.167 0.101 2116.6

Other Transportation (CRF1.A.3.e)

Country specific GCemission factor is used since this submission. For detailed information please see
Annex 3.

Default emission factors are used for &HdN,Oin the entire time series.
3.2.17.2 Uncertainties and time -series consistency

In spite of the fact that verification has been performed, g emission factors remain the greatest
source of uncertainty for this pollutant, because the emission factors from various data sources differ. In
checking the consistency of data series, attention was focused since 2006 primarily on emissions from
internal air transport; particularly older data on internal flights is very difficult to obtain.

Tab. 324 lists source of expert judgement provided for uncertainty analysis for each category in mobile
combustion.

Tab. 3-24 Uncertainty data from Energy sector (mobile combustion) for uncertainty analysis

Gas Source category unceArtDainty uncelft';inty Origin of actual level of uncertainty
(%] [%]
CcQ 1.A.3.a Domestic Aviation 4 3.73 JW|J1I(:2%)E);GJSS::I:||;ZSAD andigg: in line
CcQ 1.A.3.b Road Transportation 3 2.36 JW|t-Ir—1IC2T)¥)€;]GJj(cj“eKI:|lr(125AD and EF unc. in |
CQ |1.A3.cRailways 5 1.48 &i;icz%é]gjgﬁﬁz’s AD and EF unc. in |
CQ | 1.A3.dDomestic Navigation 5 15 &i;i‘;%;ggggﬁﬁ’s AD and EF unc. in |
CH |1.A3.aDomestic Aviation 4 215 | 11O I declioka, AD and EF unc. i
CH 1.A.3.b Road Transportation 3 100 *i;i(:zrggénéiliig:ﬁr’];l) and EF unc. in lin
CH 1.A.3.c Railways 5 100 J. Tichy, J. Jedlicka, AD and EF unc. in |
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AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
[%] [%]
with 2006 Guidelines
. S J. Tichy, J. Jedlicka, AD and EF unc. in |
CH 1.A.3.d Domestic Navigation 5 50 with 2006 Guidelines
. L J. Tichy, J. Jedlicka, AD and EF unc. in |
N,O 1.A.3.a Domestic Aviation 4 40 with 2006 Guidelines
. J. Tichy, J. Jedlicka, AD and EF unc. in |
N,O 1.A.3.b Road Transportation 3 100 with 2006 Guidelines
. J. Tichy, Jedlicka, AD and EF unc. in lin
N,O 1.A.3.c Railways 5 100 with 2006 Guidelines
. L J. Tichy, J. Jedlicka, AD and EF unc. in |
N,O 1.A3.d Domestic Navigation 5 20 with 2006 Guidelines

3.2.17.3 Source-specific QA/QC and verification

Transport research centre (CDV) is a sestdvinginstitution responsible for this category. The plan of
QA/QC procedures in CDV is based on the inner quality control procedure system, which is harmonised
with the QA/QC system of KONEKO Ltd. company. Since the transport sector belongs to the energy
sector, there is been a close @peration of CDV and KONEKO in the field of energy and fuel
consumption data as well as specific energy data used (in MJ/ kg fuel). The KONEKO Ltd. company in
close ceoperation with CzSO ensures that Transport research centresawith the most updated data

about total energy and specific energy consumed.

The sectoral guarantor of QA/QC procedures for mobile sources, Jiri Jedlicka (Head of the Infrastructure
and Environment Department in CDV):

9 is responsible for the sectoral QAL plan and the compliance of all QA/QC procedures with
2006 IPCC Guidelines (IPCC, 2006),
9 provides for the QC procedure (Tier 2) and is responsible for its implementation.

Sectoral administrator, Jakub Tichy:

1 performs the emission calculations for the tisport in emission model,

1 provides for data import in the online CRF Reporter,

9 provides for and is responsible for the storing of documents,

9 carries out autecontrol (1st step of QC procedure, Tier 1) and control of data consistency.

The inner quality assance and quality control procedure consists of the designation of responsible
persons for emission calculation Researcher Mr. Jakub Tichy and Head of the Infrastructure and
Environment Department, Mr. Jiri Jedlicka. Mr. Tichy implements the calculamhss responsible for

all the work with the online Common Reporting Format (CRF). This work involves data input (emissions of
greenhouse gases, energy consumption) from its own emission calculation model to CRF &nd year
year comparison of implied ens®n factors calculated in CRF. In addition, the QC Tier 2 is planned
through checking of the official GHG emission data with the data calculated according to the CORINAIR
methodology. Mr. Jedlicka is responsible for checking of the results and theistantsi.

3.2.17.4 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

There is a recalculation in sector 1.A.3 Transport amillinternational Bunkers for the whole time

period according to the 2006 IPCC Guidelines. The recalculation involves changes of the structure in the
Sectoral approach, default values of emission factors and oxidation factors. On the basis of QA/QC and
compaison with UNECE/IEA/OECD Questionnaires, the country specific coefficient for the ratio between
GCV and NCV for gaseous fuels is changed and the fuel consumption of gasoline and diesel oil is
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reallocated (199€1998) within sector Energy. It should be ndtehat the total consumption of these
fuel type in sector Energy remains unchanged.

3.2.17.5 Source-specific planned improvements, including tracking of those identified in the
review process

The planned improvements are related mainly to performance of projectmeasure countrspecific
emission factors in key categories of road transportation. The greatest emphasis will be placed on
acquisition of sufficient data for G@nd NO emission calculation and refinement of methodologies for
each category of transpart

3.2.18 Other Sectors z Commercial /Institutional (1.A.4.a)

3.2.18.1 Category description (CRF 1.A.4.a)

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

Structure of Fuels Activity CcQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/TJI] [kt] kg NOITJ]  [kt]
LPG 137.8 65.860 1 9.1 5 0.00069 0.1 0.00001
Other kerosene 85.6 719 1 6.2 10 0.00086 0.6 0.00005
Heatingand Other Gasoil 127.8 741 1 9.5 10 0.00128 0.6 0.00008
Fuel Oil- Low Sulphur 197.2 774 1 15.3 10 0.00197 0.6 0.00012
Other Bituminous Coal 134.3 94.03) 0.9717 12.3 10 0.00134 14 0.00019
Brown Coal + Lignite 1164.2 98.11 0.985 1125 10 0.01164 1.4 0.00163
Coke 284.7 107 1 30.5 10 0.00285 14 0.00040
Natural Gas 58 639.2 55.300 1 32429 5 0.29320 0.1 0.00586
Wood/Wood Waste 530.0 112 1 59.4 300 0.15900 4 0.00212
Gaseous Biomass 956.0 546 1 52.2 5 0.00478 0.1 0.00010
Total year2013 62 256.7 35495 0.4776 0.0106
Total year 2012 60 027.2 3406.9 0.4488 0.0098
Index 2013/2012 1.04 1.04 1.06 1.08
Total year 1990 121 435.7 10 023.6 1.0166 0.0966
Index 2013/1990 0.51 0.35 0.47 0.11

) 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.

Structure of Fuels Source of Emissiorfactors Method used
Activity data CQ CH N,O CQ CH N,O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Other kerosene CzSO D D D Tier 1 Tier 1 Tier 1
Heating and Other Gasoll CzSO D D D Tier 1 Tier 1 Tier 1
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Gaseous Biomass CzSO D D D Tier 1 Tier 1 Tier 1
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The whole category 1.A.4 includes emissions which are not included in the 1.A.1 and 1.A.2 categories.
They can be generally defined as heat 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 Gmissions is a result of higher standards for newds 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 theeriod constantly decreases in time. On the other hand, the consumption of
Natural Gas increased during the period as well as Biomass consumption. Liquid Fuels play a minor role
in this category.

CQ emissions produced in category 1.A.4 were in 2013 a#t I8y, which represents 17% of £O
emissions from the Energy sector.

The 1.A.4.a subcategory includes all combustion sources that utilize heat combustion for heating
production halls and operational buildings in institutions, commercial facilities, seraitdtrade.

In the CzSO Questionnaire (CzSO, 2014), the consumption of the individual kinds of fuels in this sector is
reported in capture Other sectors under the item:

1 Commercial and Public Services

1 Nonspecified (Other)

Last point is included under 14%a Commercial/lnstitutional on the basis of an agreement with CzSO.
There are embodied the fuels of economic part according to NACE Rev. 2 Commercial/lnstitutional: NACE
Divisions 35 excluding 1.A.1.a and 1.A.3.e; 38, 45¢ 99 excluding 1.A.3.e andAL5.a.

The fraction of COemissions in subsector 1.A.4.a in,@&missions in sector 1.A.4 equalled 1%.5
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Fig.3-46 Development of fuels consumption and G@®missions in source category 1.A.4.a

2013. It contributed 3.%to CQ emissions in the whole Energy sector.

The graph(Fig. 346) shows that at the beginning of the period in the subsector 1.A.4.a predominated
the consumption of fossil fuels, which was coupled with liquid fuels, andugiigdsubstituted 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 pe@@3sions by about 65%. Higher decrease

in emissions than the @nin the fuel consumption is determined by the changes in the structure of fuels

in favourof natural gas.
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At the beginning of the timseries are apparent outlier values in the fuels consumption. This unusual
trend will be subject of detailed revision a€tivity data. This issues 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 also included fuels, which are
in the questionnaires of CzSO, listed in s#ct'Transport sector". The amounts of these fossil fuels is
given in Tab3-25in TJ.

Tab. 3-25 Quantities of fuels used in the sector transport in stationary sources

Year 2002 |2003 |2004 |2005 |2006 |2007 |[2008 |2009 |2010 |2011 |2012 |2013
TJlyear 27.9 28.1 0.0 13.7 38.0 34.3 36.9 13.9 13.8 12.5 13.0 15.4

According to the communication to CzSO, this is a fuel for heating the buildings of thestzd
company Czech Railways and that is why its combustiorsiaed in the subsector 1.A.4.a. This is the
consumption of bituminous coal, lignite and coke oven coke wofahkl per year. The amount of these
fuels in the total balance of 1.A.4.a virtually has no effect.

No other sectotspecific methodological isea are applied, the general issues are given in chapter 3.2.4.
3.2.18.3 Uncertainties and time -series consistency (CRF 1.A.4.a)

See chapter 3.2.5.
3.2.18.4 Category-specific QA/QC and verification (CRF 1.A.4.a)

See chapter 3.2.6.
3.2.18.5 Category-specific recalculations (CRF 1.A.4.a)

The performed recalculation concerned only the beginning of the period from 1990 to 1995. In the
previous submission, it was used data from the energy balance, which was conducted according to the
national methodology. This data for the period D9® 1995 has been replaced by the official data from
CzSO, which are included in the international statements fofHHROSTAT. This recalculation was
performed for all fuels except biofuels, which in this period have not been yet implemented. The results
of recalculation of fuel consumption are shown on Fig72ompared with the previous submission.

The recalculation of fuel consumption
influenced the CQ emissions in the same
120 ':1 ----- CRF 2013 == CRF 2014 way.

140

100

‘ Greater impact, however, had the

80 recalculation of CH emissions, eventually
50 also of NO, as compared to the previous
submission, new default emission factors for

%0 LPG and especially gaseous biomass (change
20 of emission fatr from 10 kg CKHTJ to 5 kg

of CH/TJ) were used. This change in emission
factors led to a significant decrease in

[Pfyear]

1950 15495 2000 2005 2010

emissions of CH which then reflected in a

Fig.3-47 Recalculation in fuel consumption (CRFA4.a) decline in total greenhouse gas emissions,
expressed as G@quivalent- see Fig. 318.
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Fig. 3-48 The amount of greenhouse gases £@H and NO as C@equivalent from fuel combustion in the catego
1.A4.a- comparing the situation before and after recalculation

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)

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

Structure of Fuels Activity (ofe} CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] kg CH/TI] [k kg N,OITJ]  [ki]
LPG 183.8 65.860 1 12.1 5 0.00092 0.1 0.00002
Other Bituminous Coal 2 604.5 94.03) 0971 2377 300 0.78134 14 0.00365
Brown Coal + Lignite 23 494.7 98.11) 0.985 2269.5 300 7.04840 1.4 0.03289
Coke 569.3 107 1 60.9 300 0.17079 1.4 0.00080
Brown CoaBriquets 2934.1 975 0985 2817 300 0.88022 1.4 0.00411
Natural Gas 85 165.7 55.300 1 4709.8 5 0.42583 0.1 0.00852
Wood/Wood Waste 50 663.0 112 1 5674.3 300 15.19890 4 0.20265
Charcoal 431.0 112 1 48.3 200 0.08620 1 0.00043
Total year 2013 166046.0 13 294.2 24.593 0.2531
Total year 2012 159 362.1 12 631.5 22.673 0.2365
Index 2013/2012 1.04 1.05 1.08 1.07
Total year 1990 213 400.7 19 637.1 49,052 0.3208
Index 2013/1990 0.78 0.68 0.50 0.79

“ 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.

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

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Charcoal CzSO D D D Tier 1 Tier 1 Tier 1
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Fuel consumption in households is determined on the basis of the results of the stafisticdk?R & & 9 Y S NJ
O2yadzYLIiA2y Ay K2dzZaSK2f Raéx LlzoftAaKSR Ay wmdpdt |y
PHARE/EUROSTAT method.

In the CzSO Questionnaire (CzSO, 2014), the consumption of the individual kinds of fuels in this sector is
reportedin capture Other Sector under the item:

Residential

The fraction of COemissions in subsector 1.A.4.b in Lnissions in sector 1.A.4 equalled 7.5
2012. It contributed 12 %to CQ emissions in the whole Energy sector.

At the beginning of the perih a majority of households in the Czech Republic used coal as a heating fuel
(mainly brown coal + lignite). This habit has changed over time and Natural Gas began to be used more
than Solid Fuels. The same trend appears in the institutional sphere. Thieenwf households using
biomass for heating (biomass boilers) in the Czech Republic has increased in the last few years. This trend
is also apparent in the Fig-4®.
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Fig.3-49 Development of fuels consumption and G@®missions in source category 1.A.4.b

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 primarily by nagas| but also biofuels (in the case

of households, it is mainly firewood). The share of liquid fuels (LPG) is negligible. Small annual
fluctuations in fuel consumption are to be attributed to the average annual temperatures. Throughout
the sector Residerdl, a slight decrease can be observed in fuel consumption, which was affected by the
replacement of old boilers with more modern with higher efficiency and most importantly building
insulations, which is controlled by the national programs "Green Savihggtasing share of biomass

has a positive effect on reducing £€mnissions, which are included in total greenhouse gas emissions.
While the total fuel consumption declines in this subsector generally slightly (only about 20%), CO
emissions from the cobustion 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)

See chapter 3.8.
3.2.19.4 Category-specific QA/QC and verification (CRF 1.A.4.b)

See chapter 3.2.6.
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3.2.19.5 Category-specific recalculations (CRF 1.A.4.b)

The performedrecalculation concerned only
300 the beginning of the period from 1990 to
1995. In the previous submission, the data
\ used was from the energy balance, which was
200 {5 conducted according to national
\——/\_/w\/ methodology. This data for the period 1990 to
=0 - i 1995 has been repladeby the official data
from CzSO, which are included in the
international statements for IHEUROSTAT.
50 The recalculation was performed in all kinds

of fuels and the results are shown on Figh(B
in comparison with the previous submission.

%0 | —==—- CRF 2013 = (CRF 2014

[P)fyear]

100

1990 1985 2000 2005 2010

Fig.3-50 Recalculation in fuel consumption (CRFA4.b)

The graph orrig. 350 shows the recalculation at the beginning of the period and other minor changes at
the end of the period. These changes correspond to the updated data from CzSO in the last statement of
the energy balance for the IERBUROSTAT. CzSO annually iwgwahe accuracy of the data from
previous submissions based on the current findings. The recalculation performed in this submission,
reflects, therefore, inter alia, this more accurate data from CzSO.

The performed recalculation showed minimally in theissions of CK mainly for the reason that in this
subsector does not occur fuels, in which there has been a change in methodology and change in the
emission factors (e.g. gaseous biomass). The more significant increag® enfissions from 1990 to
1995is due to the lower share of biomass in the previous submission. Further, the effect of recalculation
on the total emissions of greenhouse gases, expressed as@ialent,was not significant see
Fig.3-51.
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Fig. 3-51 Sum of greenhouse gases £@H and NO as C@equivalent from fuel combustion in the category 1.A.4b
comparing the situation before and after recalculation

3.2.19.6 Category-specific planned improvements (CRF 1.A.4.b)

Currently there are no plared improvements in this category.

3.2.20 Other Sectors z Agriculture / Forestry / Fishing (1.A.4.c)

The subsector is further divided into:
9 Stationary sourceg 1.A.4.c.i

9 Off-road Vehicles and Other Mainery¢ 1.A.4.c.ii
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The structure of the fuels throughout theubsector 1.A.4.c, their consumption, used emission factors
and emissions of individual greenhouse gases are shown in the following outline.

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TY] [kt] kg CH/TI] [ki] kg N,O'TJ]  [kt]
LPG 183.8 65.860 1 12.1 5 0.00092 0.1  0.00002
Gasoline 265.9 69.3 1 18.4 10 0.00183 0.6  0.00512
Diesel Oil 13 704.9 74.1 1 1015.5 10 0.07447 06  0.06770
Fuel Oil Low Sulphur 78.9 77.4 1 6.1 10 0.00079 0.6  0.00005
Other Bituminous Coal 53.7 94.03) 0.971 4.9 300 0.01611 1.4  0.00008
Brown Coal + Lignite 368.5 98.11'  0.985 35.6 300 0.11056 1.4  0.00052
Coke 28.5 107 1 3.0 300 0.00854 1.4  0.00004
Natural Gas 2687.6 55.30%) 1 148.6 5 0.01344 0.1  0.00027
Wood/Wood Waste 383.0 112 1 42.9 300 0.11490 4 0.00153
Gaseous Biomass 4562.0 55 1 249.1 5 0.02281 0.1  0.00046
Total year 2013 22 316.7 1536.3 0.364 0.0758
Total year 2012 20 210.2 1419.8 0.347 0.0755
Index 2013/2012 1.10 1.08 1.05 1.00
Total year 1990 47 622.9 3790.2 5.414 0.0838
Index 2013/1990 0.47 0.41 0.07 0.90

" Country specific data

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 kfT@Hcompared to other fuels. At

the end of the period there was a significant decrease in the consumpfisalid fossil fuels.

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

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

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

This subcategory includes both combustion at stationary sources for heating buildings, breeding and
cultivation halls and other operational facilities. These are areas from the agriculture (crop and livestock
production), forest and fishing. In rural areas lisosabout the very energintensive operations, such as
greenhouses, drying grain and hops.

Unlike previous submission, here are presented also theoaifl means of transport and machinery. In
accordance with the IPCC 2006, data on fuel consumption andsem data are divided into two
subcategories, as mentioned above. In rural areas is mainly about fuel consumption for land cultivation
and harvesting mechanisms, in forestry are mainly mining mechanisms. The fishing area has minor
importance in the CzedRepublic and is concentrated almost exclusively on fish farming.
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In the CzSO Questionnaire (CzSO, 2014), the consumption of the individual kinds of fuels in this sector is
reported in capture Industry Sector under the item:

1 Agriculture/Forestry
9 Fishing
The distribution of fuels is done according to their natummotor fuels are allocated to the subcategory

1.A.4.cii, all other fuelsinto subcategory 1.A.4.c This division is subsequently agreed annually with the
CzSO0 during mutual consultation.

Thereare embodied the fuels of economic part according to NACE Rev. 2 Agriculture/Forestry/Fisheries:
NACE Divisions @103.

The fraction of C&emissions in subsector 1.A.4.c in,@@issions in sector 1.A.4 equalled Bih 2013.
It contributed 1.4%6to CQ emissions in the whole Energy sector.

Development of fuel consumption and the corresponding €Missions throughout the subcategory
1.A.4.c are visible on Fig52.
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Fig.3-52 Development of fuels consumption and G@&missions in source category 1.A.4.c

From the graph on Fig-2 is eviden, that the stake in the entire subsector and in the overall period is
for the liquid fuel (as it will be shown later, it is mainly about propellant fuel). At the beginning of the
period a significant share is for the fossil fuels, but their consumptiginguhe 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.
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Fig.3-53 Development of fuels consumption and G@&missions in source category 1.A.4.c.i
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In the next chart is shown the fuel consumption and the correspondinge@@sions of only stationary
sources and in the following graplisig. 353, Fig. 354) are represented the consumption of fuels in-off
road transportation and other mechanisms in the agriculture, forestry and fisheries.
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Fig.3-54 Development of fuels consumption and G@&missions in source category 1.A.4.c.ii

In the stationary sources decreased decisively consumption of fossil solid and liquid fuels. The role of
natural gas throughout the period was virtiyalstable 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 extgititded the consimption of diesel

fuels, motor gasoline has minor importance, other fuels are virtually absent. During the period, a
noticeable decrease in fuel consumption roughly in the first half of the period is observed, which was
caused by higher technical level efigines and especially a decline in demand in all subsectors for
agricultural products.

3.2.20.1 Methodological issues (CRF 1.A.4.c)

The basic requirement for processing fuel consumption from mobile sources is their division between
subsectors 1.A.3 Transport, 144c.ii Offroad 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 fayaaffvehicles 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 andfabad, kerosene jet fuel consumption for air transport),
and consumption in the fields of construction, extraction of fuels and minerals, industry (only areal
transport). Furthermore, the consumption of motor fuels for mobile sources in the public sector
(ambulance, fire brigade, etc.), both on and off roads as well as the consumption of aviation fuel are
included here.

3.2.20.2 Uncertainties and time -series consistency (CRF 1.A.4.c)
See chapter 3.2.5.
3.2.20.3 Category-specific QA/QC and verification (CRF 1.A.4.c)

QAQC pocedures in this subsector must be coordinated with CDV. KONEKO, as the company
responsible for processing the entire sector 1.A, performs before each submission distribution of motor
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fuels between the various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii.t&molisly, after processing the
data part of the submission, checks whether the predetermined distribution of fuel was properly applied
and if it is necessary proposes corrections in order to avoid daalating of fuels, or their omission.

Other QAQC and verification- see section 3.2.6.

3.2.20.4 Category-specific recalculations (CRF 1.A.4.c)

35 The performed recalculation concerns only

fuel used instationary sources, which were

e e CRF 2013 =————CRF 2014 reported in the previous submission in 1.A.4.c.

25 { Mobile sources in agriculture, forestry and

T a0l fisheries have been reported in previous

g \ submission, along with other sources in 1.A.5.

= 15

- o This recalculation is primarily related the

E f beginning of the period from 1990 to 1995. In

57 the previous submission was used data from

5 . . . . the energy balance, which was conducted

1990 1995 2000 2005 2010 according to the national methodology. This

data for the period 1990 to 1995 has been
replaced by the official data from 8@, which

are included in the international statements

for IEAEUROSTAT. This recalculation was
performed for all fuels except biofuels, which in this period have not been yet used. The results of
recalculation of fuel consumption on stationary sources ahown in Fig. -85 compared with the
previous submission.

Fig.3-55 Recalculation of fuel cosumption (CRR.A4.ci)

Greater impact, however, was made by the recalculation ofddd NO emissions, as compared to the
previous submission, new default emission factors for gaseous biomass (change of emissidinofactor

10 kg CHTJ to 5 kg of GHI'J) were used. This change in emission factors led to a significant decline in
CH and NO emissions, especially towards the end of the period, when the consumption of biogas
increased. This change in the emission factothien reflected in the decline in total greenhouse gas
emissions, expressed as {&Quivalent- see Fig. $6.
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Fig. 3-56 Sum of greenhouse gases ¢@H and NO as C@equivalent from fuel combustion in daegory 1.A4.c.i -
compared to the situation before the recalculatiori (A4.c) and after recalculation

3.2.20.5 Category-specific planned improvements (CRF 1.A.4.c)

Currently there are no planned improvements in this category

3.2.21 Other (1.A.5)

The subsector is further divided into:
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9 Stationary sourceg 1.A.5.a Non specified stationary; Emissions from fuel combustion in stationary
sources that are not specified elsewhgre

1 Mobile sources¢ 1.A.5.b Non specified mobile; Mobile Emissions from ietds and other
machinery, marin@nd aviation (not included in 1.A.4icor elsewhere). Includes emissions from fuel
delivered for aviation and watdsorne navigation to the country's military as well as fuel delivered
within that country but used by thmilitaries 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 shown in the following outline.

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/TI] [ki] kgN,OTJ] [kt]
Gasoline 310.2 69.3 1 215 6.90' 0.00214  19.27 0.00598
Kerosene Jet Fuel 649.5 715 1 46.4 14.38) 0.00934  10.26’ 0.00666
Diesel Oil 3136.2 741 1 232.4 543’  0.01704 4.94 0.01549
Total year 2013 4095.9 300.3 0.0285 0.0281
Total year 2012 4182.1 306.5 0.0298 0.0290
Index 2013/2012 0.98 0.98 0.96 0.97
Total year 1990 n.a. n.a. n.a. n.a.
Index 2013/1990 - - - -

" 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 the following outline.

Structure of Fuels Source of Emission factors Method used

Activity data CQ CH N,O CQ CH N,O
Gasoline CzSO D CSs CSs Tier 1 Tier 2 Tier 2
Kerosene Jet Fuel CzSO D CSs CSs Tier 1 Tier 2 Tier 2
Diesel Oil CzSO D CSs CSs Tier 1 Tier 2 Tier 2

Given thatall 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 1.A.4.c.

In accordance with th&PCC 2006, the subsector 1.A.5.b. is subdivided into:

1 1.A.5.b.ic Mobile (aviation component)
1 1.A.5.b.iiig Mobile (other)

In the subsector 1.A.5.bi is reported fuel consumption and corresponding emissions of greenhouse gases
from aviation, besides theyblic 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 exploited in the submission of the Czech Repmdpecially 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 elsewhere; it is mainly tloensumption 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, industry (only areal trafsport
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The fraction of COemissions in subsector 1.A.5 in 2013 contributed®@ CQ emissions in the whole
Energy sector.
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Fig.3-57 Development of fuels consumption and G@&missions in source category 1.A.5.b.

Development of fuel consumption and the corresponding €Missions throughout the subcategory
1.A.5.b. are seen in Fig53.

Data before 1998 are not available in sufficient details. Shares of fuels and corregp@mdissions
before 1998 are reported in the sector 1.A.3. Transport.

The graph on Fig.-37 shows that a decisive proportion has diesel oil, another significant 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 on mobile sources is their division between the
subsectors 1.A.3 Transport and 1.A.4.c.ii and 1.A.5. This distribution is done in coordination with CDV.
The aim is thaho fuel was included in the balance twice, nor that any fuel is omitted. Therefore, the
following distribution is performed:

Motor fuels, which are consumed in the subsector 1.A.4.c.ii are used only fayaaffvehicles and other
mechanisms in the agrittural sector, forestry and fisheries.

In the subsector 1.A.5.bare reported fuels from aviation, which have since 1998 been allocated from
the consumption in 1.A.3. This is the consumption of kerosene jet fuel in the army anibadbstate
organizatons (aerial rescue equipment). In the subsector 1.A.5.b.iii are reported motor fuels for ground
transport systems, which have since 1998 been allocated from consumption in 1.A.3. This is the
consumption of motor fuels for mobile sources in the army and public sector (ambulance, fire
brigade, etc.), both on and off road.

3.2.21.2 Uncertainties and time -series consistency (CRF 1.A.5.b)

See chapter 3.2.5.
3.2.21.3 Category-specific QA/QC and verification (CRF 1.A.5.b)

QAIQC procedures in this subsector must be coordinateith CDV. KONEKO, as the company
responsible for processing the entire sector 1.A, performs before each submission the distribution of
motor fuels between the various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii. Simultaneously, after processing
the data portionof the submission, checks whether the predetermined distribution of fuels was properly
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used and if necessary proposes corrections in order to avoid dadulating of fuels as well as their
omission.

Other QAQC and verificationsee section 3.2.6.
3.2.21.4 Category-specific recalculations (CRF 1.A.5.b)

In the last submission, all of the diesel and aviation fuel (and corresponding GHG emissions), which was
not reported in the sector 1.A.3 Transport, was reported in the subsector 1.A.5. Therefore in this
categoryhas been reported the sum of motor and aviation fuels from agriculture, forestry and fishing,
along with other fuels, which has not been included in the sector 1.A.3.

The performed recalculation separated used motor and aviation fuels into sources frooulage,
forestry and fishing (which was reported in this submission in 1.A.4.c.ii) and other fuels, reported so far
in 1.A.5.

The results of recalcation of the fuel
consumption from mobile sources in 1.A.5
N ] e CRF 2013 == CRF 2014 are shown on Fig.-88 , compared with the
. previous submission.
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Fig.3-58 Recalculation in fuel consumption (CRFAS)

In a similar manner resulted the recalculation in emissions gf D@k to the low importance of Gldnd
N,O emissions in thisecalculation, the curve course of €@nd overall greenhouse gas emissions,
expressed as GO eq.
(Fig. 359), are virtually the same.
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Fig.3-59 Recalculation of C&emission and emissions in G@q. (CRR.A5)

3.2.21.5 Category-specific planned improvements (CRF 1.A.5.b)

Currently there are no planned improvements in this category.
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3.3 Fugitive emissions from solid fuels and oil and natural gas and other
emissions from energy production (CRF 1.B)

Mining, treatmentand all handling of fossil fuels are sources of fugitive emissions. In the Czech Republic,
CH emissions from underground mining of Hard Coal are significant, while emissions from surface
mining of Brown Coal, Oil and Gas production, transmission, staradjeistribution are less important.

The current inventory includes gemissions for the following categories:

T 1.B.1 Solid fuels
9 1.B.2 Oil and Natural Gas
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Fig.3-60 GHG emissions trends from the sector Fugitive Emissions from FGelsear]

In 1.B Fugitive Emissions from Fuels category,

especially 1.B.1.€oal Mining and Handling wa
evaluated as a key category (Tab1)3 Category
1.B.2 also was identified as a key category by t
latest assessment, but only in one from the fol
tests (LA). Moreover, identifiers placed th
category just over the borderlen between key
and nonkey categories.

Development of individual emissions ¢
greenhouse gases in sector li8Bshown on the
graphs in
Fig.3-60.

Sector 1.B is dominated by methane emissio
from subcategory 1.B.1- Solid fuels, while

emissions from sectol.B.2.- Oil and Natural gas represents on average 15% of the total emissions. CO
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Fig.3-61 The share of individual GHG emissions from the ti
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emissions arise primarily in subcategory 1.B.%olid fuels (share of the subcategory 1.B.2 has low
importance about 2% of total C£emissions). BD emissions originatenly from the subsector 1.B.2:a
Oil and there are insignificant.

The importance of individual greenhouse gases from the total emissions, expressegeuivélent, is
visible from Fig. &1.

From the graphs on Fig-60 and Fig. 31 is also clear that during the period occurred a significant
decrease in GHG emissions across category 1.B. As it is shown below, the decrease was mainly due to a
decrease in subcategory 1.B-1Solid fuels, in which vital source of emissions is undergtauining of

hard coal. For 2013, the decrease of total GHG emissions is 62.5% compared to the 1990 level.

3.3.1 Solid Fuels (CRF 1.B.1)

The category is further divided into the following subcategories according to IPCC 2006:
9 1.B.1.a Coal mining and handling

o 1.B.1.a.1 Underground mines
0 1.B.1.al.i Mining
U 1.B.l.a.l.i Posnining seam gas emissions
U 1.B.1.a.l.ii Abandoned underground mines
o 1.B.1.a.2 Surface mines
U 1.B.1.a.2.i Mining
U 1.B.1.a.2.i Pognining seam gas emissions

1 1.B.1.b Solid fuel transformati
9 1.B.1.c Other

3.3.1.1 Category description (CRF 1.B.1)

The structure of the sector, corresponding activity data, used emission factors and emissions of
individual greenhouse gases are shown in the following outline.

Activity CH CQ N,O
Structure of sector data EF Emission EF Emission EF Emission

(Gl (kg CH/t]  [kt] [tCOM [k (kg NO/]  [kt]
1B.1.a Coal mining/handl. 48 979 126.40 194.88 NA
1B.1.a.1l Underground mines 8 594 92.39 194.88 NA
1.B.1.a.li Mining 8.75’ 75.20' 22.68 194.88 NA NA
1.B.1.a.1.ii Postmining activ. 1.64 14.11 NA NA NA NA
1.B.1.a.1.ii Abandoned mines ?) 3.08 NA NA NA NA
1.B.1.a.2 Surface mines 40 385 33.82 NA NA
1.B.1.a.2.i Mining 0.77 31.12 NA NA NA NA
1.B.1.a.2.ii Postminingactiv. 0.067 271 NA NA NA NA
1.B.1.b Solid fuel transformation 6.4 30 0.192 NA NA NA NA
Total year 2013 126.59 194.88 NA
Total year 2012 158.68 259.41 NA
Index 2013/2012 0.80 0.75 NA
Total year 1990 364.79 456.24 NA
Index 2013/1990 0.35 0.43 NA

K Country specific data; +) Methodology and emission factors are explained in 3.3.1.2.
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The origin of the data, the emission factors used and the method of calculating the level of emissions for
each gass shown in detail in the following outline.

Structure of sector Source of Emission factors Method used
Activity data CH, CcQ N,O CH ofe} N,O

1B.1l.a Coal mining/handl. CzSO Tier k2 Tier 22 -
1B.1lal Underground mines CzSO Tier1-2 Tier 22 -
1.B.1.a.1l.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.1.iii Abandoned mines various’ D D NA Tier 1 Tier 1 -
1B.1.a.2 Surface mines CzSO Tier 1 Tier 1 -
1.B.1.a.2.i Mining CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.2.ii Postmining activ. CzSO D D NA Tier 1 Tier 1 -
1.B.1.b Solid fuel transformation FAOSTAT D D NA Tier 1 Tier 1 -

+) Methodology and emission factors are explained in 3.3.1.2.

The source category 1.B.1 Solid Fuels consists of three sabrce categories: source categdi.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%80f methane emissions from the category 1.B.1 Solid Fuels
category is underground mining of Hard Coal in the OstVvaNJIA yt | NBF & | S&aSNJ
Brown Coal mining by surface methods and pasting treatment of Hard and Brown Coal. Coal mining
(especially Hard Coal mining) is accompanied by an occurrence of methane. Methane, as a product of the
coakormation process, is physically bonded to the coal mass or is present as the free gas in pores and
cracks in the coal and in the surrounding rocks.

Besdes 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. Subcategory 1.8.- Other is not used, because for reporting the previous
subcategories are used.

The graph on Fig.-& shows the time trend

GHG emissionas CO, eq L .

12000 of total emissions of greenhouse gases in the
to2 entire subsector 1.B.1. The chart also

o mCHemeqCO2 [ demongdrates the share of CQOemissions in

$ 500 the total GHG emissions, which on average

Z makes about 6%.

S 6 000

:40[)[) —

§ZDDD

1990 1995 2000 2005 2010

Fig.3-62 The trend of GHG emissions and the relationship betw
emissions of C&and CH (1.B.1)
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The contribution of the individual subsectors to the total emissions of @¢pending on the volume of
mining from undergroung mines (hard coal) auface mines (lignite) in category 1.B.1 is shown on the
graph in Fig. 83.

CH, emission Coal mining

400 120 000

250 1B1ai - Surfacemines 1B1aii - Surface mines

W 1B1ai - Underground mines 100000 m1B1a - Underground mines

80000

&0 000 o

40 000

CH, emission [ktfyear]
Mined coal [kt/year]

20 000

. I —

1990 1995 2000 2005 2010 1990 1995 2000 2005 2010

Fig. 3-63 The ratio of methane emissions from Undexund mines and Surface mines and the corresponc
development of mining oHard Coal and Lignite ®&.1)

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
coalmining, although its volume is about 20% of the total volume, is accompanied by considerably more
significant Cilemissions than mining of lignite.

3.3.1.1.1 Coal Mining and Handling (CRF 1.B.1.a)

In the Czech Republic, mainly Hard Coal is mined in underground ieeHard Coal: Coking Coal and
Bituminous Coal). Currently, underground mines are in operation in the OsttavlIdA 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 Gal is 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 froma ©zSO report for the IERUROSTAT (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.Ball)

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.Ball.i)

Hardcoal mining is the principal source of fugitive emissions of. THe mine ventilation must be
regulated according to the amounts of gas released to keep its concentration on safe level. At the end of
MppnQa YAYS 3l a NBYaced i openidganévs iides and IBNBIs i tyidl OsRava

Y I NI A ynining@ag4, tvhich permitted separate exhaustion of partial methane released in the mining
activity in the mixture containing the mine air. The total amount of methane emitted can bedslan
guite accurately from the methane concentrations in the mine air and their total annual volume.

PostMining Activities (1.B.1.a.1.ii)
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The activity data are the same as in categbig.1.a.1.Mining Activities. It is assumed that the entire
mined volune undergoes manipulation during which residual methane is released.

Abandoned underground mines (1.B.1.a.1.iii)

Abandoned underground mines in the Czech Republic are located in Kladno Basin (near Kladno, 30 km
northwest of Prague) and in the Ostralarvira coalfield- OKR (North Moravia). In terms of methane
emissions are relevant only abandoned mines in OKR. Coal mining in the Kladno Basin was terminated in
2002. In these mines methane was absent, so the methane emissions 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 minesrgatin the 20s of the 20th
century.

Ostrava mines have always been a sigaift sources of coal seam gas and in terms of mine safety
regulations they were categorized under the mines with greatest threat of occurrence of methane.
Methane is observed more than 100 years and reached its peak in the 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 ofnalst all pits, is stabilized at around 40 thousand. m

CH per day. Based on the amount of methane escaped in recent years and using the international
experience, can be forecasted that the gas will continue to be released from the underground spaces in
Odrava for a number of years.

Parts of abandoned mines have {Eklcovery systems. There is company, which has established mining
areas for mining of firglamp in Ostravay | NIWA Yyt | NBlF® Ly GKS |0l yR2ySR
suction devices and firedamptasions. 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 aregmall parts of very young Lignite mines are located in Southern Moravia.

Prior to the commencement of surface mining in northern Bohemia, where today a decisive amount of
lignite in the Czech Republic is mined, there were underground mines. The abundamethane in

these mines has never been a problem. If there was an explosion in the mines, it was caused by swirling
of coal dust. Surface mining began in the 50s of the 20th century and in the period after 1990 the
underground mines were already not ineus

PostMining Activities (1.B.1.a.2.ii)

The activity data are the same as in categbig.1.a.2.i MiningActivities. It is assumed that the entire
mined volume undergoes treatment during which residual methane is released.
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3.3.1.1.2 Solid Fuel Transformation (CRF 1.B.1.b)
Production of Coke from Coking Coal

Fugitive methane emissions from coal treatment prior to the actual coking process are listed under
1.B.1.a.1.iiPostMining Activities. Emissions from the actual production of Coke are given under 2.
Industry.

Production of briquettes from Brown Coal

Fugitive methane emissions from coal treatment prior to the actual briquetting process are listed under
1.B.1.a.1.iPostMining Activities. C@emissions from the actual production of briquettes are included in
subategory 1.A.2.9.

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 kgiTQldf charcoal produced was used. Since there are no
available officihactivity data about charcoal production in the Czech Republic, thefficial data from
FAOSTAT statistics were used. The missing data were extrapolated. The default net calorific value 30
MJ/kg (Table 4.3 in Revised 1996 Guidelines) was used to caraetivity data to the energy units.
Resulting Cimissions please see in the Tai263

Tab. 3-26 CH, emissions from charcoal production

1.B.1.b Solid Fuel Transformation
Production Production CH emissions
Gglyear TJlyear Gglyear
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 6.40 192.00 0.19
2013 6.40 192.00 0.19

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,
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according to the current state of 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 subcategoryfdugitive methane emissions is known in the Czech Republic.
3.3.1.2 Methodological issues
Underground Mines (CRF 1.B.1.a.1)
Underground Mining Activitied B.1.a.1)
Country specific emission factors were determined for calculation of fugitive methane emissions
dzy RSNANR dzy R YAYySa Ay (GKS aSO02yR KItF 2F GKS wmopd
methane emissions is giveninTa7E aSS 6¢F1fF FYR b2@0t6S1Z MppPT O P

Tab. 3-27 Coal mining and CHemissias in the Ostrava Karvina coaimining area

Coal mining CH, emissions Emission factors

[mil. tlyear] [mil. m°/year] [m°A]
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 emissitattor of 18.3 m¥t was recalculated to 12.261 kg/t using a density of
methane of 0.67 riikg. This emission factor is used for coal mined in the Ost¥avaNJJ A y o2t Y]
area for years 19901999. The emission factor set by estimation a¥&tf this valie was used for the

remaining Hard Coal from underground mines in other areas. This is valid for coal with minimum coal gas

OF LI OAGe 602Kt FTNRBY GUKS YfFRy2 IINBF G2 Wwnnu FyR (

For the period after 2000 were determined nesgyised emission factors @tmined coal.

The management of OKD, a.s. (Osteava NIA Yyt YAy Sas 22Ayid akKFNB 02YLJ
company monitors in very detail the issues about methane production. In response to a request from the
reporting team, the company provided a document in which the total amount of 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 degassidgttze total amount of

methane released into the atmosphere. A summary of the information pravisigiven in Tab.-28.
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Tab. 3-28 Methane production from gas absorption of mines and its use

mil.m° CH, * year™
year total amount pumped out by industrial venting from gas absorption released into the
of gas gas absorption use into the atmosphere atmosphere- total
2000 236.7 84.1 77.9 6.2 158.8
2001 210.7 73.9 71.1 4.0 140.8
2002 210.0 81.0 70.3 1.3 130.3
2003 200.6 74.8 72.8 2.0 127.8
2004 194.6 77.1 73.4 3.2 120.7
2005 207.7 73.9 70.3 3.6 137.4
2006 221.1 76.9 75.9 0.8 145.0
2007 194.7 71.5 71.0 0.5 123.7
2008 199.5 68.8 68.5 0.3 131.0

This data was used to calculate the emission factors and to determine the average emission factor, which
is used for the period after 2062008.

The emission factors given in Tab2®8 are used for 200Q; 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.

Tab. 3-29 Calculation of emission factors from OKD mines period 2000 onwards

year OKD mining | CH,emissions EF
[kt/year] [tlyear] [t CHykt]

2000 11514 106 396 9.24
2001 11 844 94 336 7.96
2002 12 049 87 301 7.25
2003 11 301 85 626 7.58
2004 10 901 80 869 7.42
2005 10 822 92 058 8.51
2006 11 656 97150 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 TaB93or 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 ¢ I 1t YR b2@3t6S1X MbppT L ®

This emission factor can be considered as emissions factor on the level Jigridl countryspecific
emission factor, which is applicable for Ostravd NDA Yyt | NBI &

For other mines in the Czech Republic where hard coal isasnained, 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 L&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 6f 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

Part 1: Annual inventory submission 125



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902013

determined an emission factor 22.68Q/kt of mined coal for 2010 and it was recommended that this
value also be used for the subsequent years. These emission factors were used to extend the data for
CQ emissions for underground hard coal mining; the values are given in the -Béb. 3

Tah 3-30Emission factors and emissions from underground mining of hard coal

production emission emission of
year OKD factor CQ

[kt/year] [t COJkt] [kt COlyear]
1990 20 059 22.75 456.3
1991 17 371 22.75 395.1
1992 17 271 22.75 392.9
1993 16 419 22.75 373.5
1994 15 942 22.75 362.6
1995 15 661 22.75 356.2
1996 15 109 22.75 343.7
1997 14 851 22.75 337.8
1998 14 620 22.75 332.6
1999 13 468 22.75 306.4
2000 13 855 22.75 315.2
2001 14 246 22.75 324.1
2002 14 200 22.75 323.0
2003 13 614 22.75 309.7
2004 13 272 22.75 301.9
2005 13 227 22.75 300.9
2006 14 280 22.75 324.8
2007 12 886 22.75 293.1
2008 12 622 22.75 287.1
2009 11 001 22.75 250.2
2010 11 435 22.68 259.3
2011 11 265 22.68 255.4
2012 11 440 22.68 259.4
2013 8 594 22.68 194.9

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 kgu/CEbal; the activity data are employed at the same level
as in subcategory 1.B.1.a.1.i Mining Activities.

Tab. 331 contains of fugitive methane emissions from paosining operations with Hard Coal from
Underground mines.
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Tab. 3-31 Used emissions factors and calculation of &hissions from underground coal miningpost mines operations in
period 1990- 2013

production emission emission of
year OKD factor CQ
[kt/year] [t COJ/kt] [kt COlyear]
1990 20 059 1.64 34.3
1991 17 371 1.64 29.8
1992 17 271 1.64 29.1
1993 16 419 1.64 28.1
1994 15942 1.64 27.0
1995 15661 1.64 26.6
1996 15 109 1.64 25.7
1997 14 851 1.64 25.1
1998 14 620 1.64 24.7
1999 13 468 1.64 22.7
2000 13 855 1.64 23.3
2001 14 246 1.64 23.9
2002 14 200 1.64 23.5
2003 13614 1.64 22.4
2004 13272 1.64 21.8
2005 13 227 1.64 21.7
2006 14 280 1.64 23.4
2007 12 886 1.64 21.2
2008 12 622 1.64 20.8
2009 11 001 1.64 18.1
2010 11 435 1.64 18.8
2011 11 265 1.64 18.5
2012 11 440 1.64 18.8
2013 8594 1.64 14.1

Abandoned underground mines (CRE.1.a.1.)i

Calculation of methane emissions from abandoned mines has been carried out in accordance with the
methodology IPCC 2006 at the level Tier 1. For the purposes dfalaiglation, the number of closed
mines in the Ostravarvina coalfield was determined in prescribed intervals (intervals years 11975,
19261950, 19511975 , 1976- 2000 2001 to the present). Given that in the Ostrédavina coalfield

occur only mine with high amount of the gas, were used values for the percentage of coal mines that
are gassy from the column Hig2006 IPCC Guidelines for National Greenhouse Gas Inventories: Tab.
4.1.5: TIER ¢ ABANDONED UNDERGROUND MINES, DEFAULT-\PEREESNGE OF COAL MINES
THAT ARE GASSY, page 4.24.), the following:

1901¢ 1925: 0%
1926¢ 1950: 50%
1951¢ 1975: 75%
1976¢ 2013: 100%

For calculating the emissions were used emission factors from Table 4.1.6, p. 4.25 (TABLE 4.1:6: TIER 1
Abandoned UNDERGROUMMNES EMISSION FACTOR, MILLION M3 methHNE).

Total emissions of methane from abandoned mines have, since 2005 gradually reduced in the context of
increasing degassing of abandoned mines by company Green Gas (electricity generation at cogeneration
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units, stationed orsite extraction of methane). The overall data and the calculation procedure is shown
on Tab. 332.

Tab. 3-32 Emission of CjHon abandoned mines

year CH, emission in period [kt/year] Calculated Use of CH Total
1926-1950 |1951-1975 |1976-2000 |2001-2013 |emission [%0] 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 0.44 221 10.49 1313 1313
1996 0.43 2.17 1043 13.04 13.04
1997 0.43 2.14 9.87 12.43 12.43
1998 0.43 211 9.38 11.92 11.92
1999 0.42 2.08 9.46 11.96 11.96
2000 0.42 2.05 9.55 12.03 12.03
2001 0.42 2.02 9.19 11.63 11.63
2002 041 1.99 8.86 11.27 11.27
2003 041 1.97 8.56 1.18 12.12 12.12
2004 041 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

Surface Mines (CRF 1.B.1.a.ii)

Total emissions, used activity data and emission factors for proper extraction of lignite (Brown Coal) from
surface mines and poshining related adjustments are presented in the Tal333
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Tab. 3-33 Used activity data, emissions factors and calculation of,@rhissions from surface coal mining and post mines
operations in period 1996 2013

Brown Coal Emission factors for activities emission of

year production mines post-mines CH
[kt/year] [t CHykt] [t CHykt] [kt CHy/year]
1990 78 983 0.77 0.067 66.1
1991 76 680 0.77 0.067 64.2
1992 68 084 0.77 0.067 57.0
1993 66 884 0.77 0.067 56.0
1994 59 568 0.77 0.067 49.9
1995 57 163 0.77 0.067 47.9
1996 57 356 0.77 0.067 48.0
1997 57 446 0.77 0.067 48.1
1998 48 619 0.77 0.067 40.7
1999 41 524 0.77 0.067 34.8
2000 46 655 0.77 0.067 39.1
2001 47 960 0.77 0.067 40.2
2002 45 480 0.77 0.067 38.1
2003 46 240 0.77 0.067 38.7
2004 44 498 0.77 0.067 37.3
2005 44 619 0.77 0.067 37.4
2006 44 849 0.77 0.067 37.6
2007 45 664 0.77 0.067 38.2
2008 43 362 0.77 0.067 36.3
2009 45 416 0.77 0.067 38.0
2010 43 774 0.77 0.067 36.7
2011 46 639 0.77 0.067 39.1
2012 43 533 0.77 0.067 36.5
2013 40 385 0.77 0.067 33.8

Determination of activity data and emission factors for mining and-pasing treatment is given in the
description of the individual activities on surface mines.

Surface Mining Activities (1.B.1.a.2)
PostMining Activities (1.B.1.a.2.ii)

Data from the sarce part of the questionnaire completed inglfCzSO Questionnaire (CzSO, 204:4s
employed to determine activity data on extraction of Brown Coal and Lignite. The mining yearbooks and
other data sources continue to be used only for control purposes.

During surface mining, escaping methane is not related to specific flow of air and thus it is far more
difficult to monitor the amount of methane escaping into the air. Consequently, default IPCC emission
factors are employed to calculate methane emissiomamfrsurface mining and from pestining
treatment (IPCC, 1997).

3.3.1.2.1 Solid Fuel Transformation (CRF 1.B.1.b)

Emission calculation was performed for the production of wood charcoal at Tier I, using default emission
factors- see chapter 3.3.1.1.2.

CH emissions fom charcoal production were estimated by using EF provided by the Revised 1996
Guidelines (IPCC, 1997); the value of 1000 kgTQlaf charcoal produced was used. Since there are no
available official activity data about charcoal production in the Czeghulbtic, the urofficial data from
FAOSTAT statistics were used. The missing data were extrapolated. The default net calorific value 30
MJ/kg (Table 413 in Revised 1996 Guidelines) was used to convert activity data to the energy units.
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3.3.1.3 Uncertainties and t ime-series consistency

The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year of 1990 to 2013. The uncertainties in the activity rate result primarily from
inaccuracies in weighing ektracted coal. Extensive research concerning new evaluation of uncertainties
was performed last year. Uncertainties in determining the activity data were estimatekhat 4

Uncertainties in calculating methane emissions further follow from the emissionri&aemployed. The

emission factors for determining emissions from underground mining of hard coal are based on
measurement of the methane concentrations in the air ventilated from underground mines in the
aSO02yR KFEF 2F GKS ™ dpemissich dactors dskensidizgd® elat theyetied of A y
12.%

The uncertainty in the G@mission factor is considered to be at the level o¥®5

Summary of uncertainty estimates provides Tai343

Tab. 3-34 Uncertainty estimates for fugitive emissions from Solid Fuels

AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
[%] [%]
co 1.B.1.aCoal Mining and 4 o5 V. Neuzil, P. Fott, AD unc. in line with 2006
Handling GuidelinesEF unc. expert judgement
cH 1.B.1.aCoal 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 sourgpecificquality control (Tier 1 and Tier 2), in conformance with the
requirements of the QSE handbook and its associated applicable documents, have been performed to
the full extent.

QC activities at the level of Tier 1 were performed according to the QA/QC yldne Isector compiler.
Routine control was performed in the framework of the following activities:

9 activity data employed,

1 emission factors employed,

9 calculation procedures employed,

9 transfer of numerical data from the working set to the CRF Reporter.

During control of the activity data, the CzSO data were compared with the data from the Mining
Yearbook. Good agreement was found.

In control of the emission factors employed, the emission factors used in the Czech Republic
methodology were compared with the emission factors of Slovakia, Poland and Germany in the context
with the default emission factors. It was found that the emissfactors employed for calculation of
emissions in the Czech Republic methodology correspond, in their range, to the emission factors
employed in the other countries.

Furthermore, the correct usage of the methodology at Tier | level for the calculati@taémissions

from abandoned mines and the performance of own calculations were checked. The calculation
procedure was consulted with an independent expert from the -W&8&hnical University of Ostrava. It
was concluded that the input data and the methadidcalculation are in line with the methodology.

Part 1: Annual inventory submission 130



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902013

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 ofavalues
archived at the coordination workplace. The protocols on the performed QA/QC procedures are stored
too.

3.3.1.5 Category-specific recalculations
No recalculations were performed in this submission.
3.3.1.6 Category-specific planned improvements

Given that the issuefeemissions from abandoned mines was included in the same time as the transition

to new methodology IPCC 2006, Tier 1 approach was used. Planned improvements assume a change to a
higher level, at least Tier II. In terms of the planned improvements, wageshs cooperation with the
specialist on the issue of leakage of methane from abandoned mines in the GKtaxiaa coalfield.

In the other subsectors no improvements are planned at the present.

3.3.2 Oil and Natural Gas (CRF 1.B.2)

The category is divideaccording to IPCC 2006 and CRF Repimtieisubcategories:

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

0o 1.B.2.a.5 Distribution of Oil Products
0o 1.B.2.a.6 Other

1 1.B.2.b Natural Gas
1.B.2.b.1Exploration

1.B.2.b.2 Production

1.B.2.b.3 Processing

1.B.2.b.4 Transmission and Storage
1.B.2.b.5 Distribution

1.B.2.b.6 Other

O O O o o o

1 1.B.2.c Venting and Flaring
o 1.B.2.c.1 Venting

o 1.B.2.c.2 Flaring
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3.3.2.1 Category description (CRF 1.B.2)

The structure of thesector, the corresponding activity data, the used emission factors and emissions of
individual greenhouse gases can be seen on the following outline

Activity CH, cQ N,O
Structure of sector data EF Emission EF Emission EF Emission
[PJ] [t CH/PJ] [ki] [t CO/PJ] [ki] [kg NO/PJ]  [ki]

1B.2a.l Exploration NA
1.B.2.a.2 Production and Upgr.  6.53 4.746’ 0.031 7576  0.049 NA -
1.B.2.a.3 Transport 282.6 0.146 0.041 0.013 0.004 NA -
1.B.2.a.4 Refining 282.6 0.585 0.165 NA - NA -
1.B.2.a5 Distrib. of Oil Prod. NA
1.B.2.a.6 Other NO
1.B.2.b.1 Exploration NO
1.B.2.b.2 Production 8.581 38.65’ 0.332 +) 0.000” NA -
1.B.2.b.3 Processing NO
1.B.2.b.4 Transmission and 1 194.1 5.058’ 6.040 +) 0.024° NA -

Storage 160.3 4515 0.724 +) 0.003> NA -
1.B.2.b.5 Distribution 143.4 113.3 16.243 +) 0.065 NA -
1.B.2.b.6 Other NO
Total year 2013 25.12 6.47 0.0001
Total year 2012 27.11 6.56 0.0001
Index 2013/2012 0.93 0.99 0.99
Total year 1990 43.20 2.20 0.00003
Index 2013/1990 0.58 2.94 3.14

K Country specific data;
+) As emission factor is used the average annugt@@ent in natural gas

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

Structure of sector Source of Emission factors Method used
Activity data CH, CcQ N,O CH, Cg 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

Approximately 936 of emissions are formed in the Czech Republic from gas industry in extraction,
storage, transport and distribution of Natural Gas and in its final use. Crude Oil extraction and refining
processes are very less important.

Determination of methane emissionsom the processes of refining of Crude Oil is based on the
recommended (default) emission factors according to the 2006 IPCC methodology.
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Methane emissions from the gas industry were determined using national emission factors based on the

specific emissin factors for the individual parts of the gas industry system.

The graph in Fig.-85 gives an overview of the trend in emissions in this category in the time series since

1990.

GHG emissionas CO, eq

coz2
mCH4 25 eq (02

€0, eq emission [kt/year]

2000

2005

2010

Fig.3-64 The trend of GHG emissions and the relations
between CQand CHemissions (1.B.2)

As shown on Fig.-& for the amount of CH
emissions in sector 1.B.2. Oil and Natural Gas

therefore crucial the emissions, produced in th

gas industry.

3.3.2.1.1 Oil (CRF 1.B.2.a)

The graph on Fig.-&4 shows that the proportion of
total CQ emissions from the total GHG emissions is
negligible (approximately 0.1%).

The contribution of the individal subsectors (Oil and
Natural Gas) to the total GHmissions throughout
the period in the category 1.B.2 is shown on Fi§53

CH, emission [kt/year]

CH, emission

45 182a- Oil

40 W 182b - Natural Gas

1995 2000

2005

2010

Qil - import and production

Oil production

W Oilimport

Oill [ktfyear]

1995

2000

2005 2010

Fig.3-66 Crude Oil production end import in the CR in 199@013

1.A.1.b Crude Oil Refining.

Exploration (1B.2.a.iii.1)

Fig.3-65 The ratio of methane emissions from subsector
(1.B.2.a) andNatural Gas (B.2.b)

In subcategory Oil 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 Fig6.3

GHG emissions from Crude Oil transport and
refining and from Crude Oil production, which
is performed in the Czech Republin
combination with mining of Natural Gas, are
reported in this category. G@&missions from
the refinery resulting from combustion
processes (including flaring) are included in

Exploration is nosystematically performed in the Czech Republic.
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Production and Upgrading @2.a.iii.2)

Crude Qil is mined in the Czech Republic in Southern Moravia. The followingsFigiv8s the amount
of mined Crude Oil in the territory of the Czech Republic.

Oil - domestic production The quantity of crude oil extracted in each
year depends on the amount of recoverable
reserves. From Fig.-& is visible that the
maximum extraction was ithe period from
2003 to 2006. It is expected that the decline in
production until 2013 will continue.

350

Oill [ktfyear]

1950 1995 2000 2005 2010

Fig.3-67 Crude Oil production in the CR in 1992013

Transport (1B.2.a.iii.3)

Transport of Crude Oil in the territory of the Czech Republic is performed only in closed systems (pipeline
transport¢ OilLJA LISt Ay S 5 NHzO6F FNRY wdzadAl |yR Ly3z2ftadld
used to calculate fugitive Gland C@emissions in this subsector.

Refining (1B.2.a.iii.4)

Crude Qil is processed in the territory of the Czech Republic in two metaery facilities. The total
volume of Crude Oil processed in the Czech Republic is presented i¥66.ig. 3

Distribution of Oil Products .@.2.a.iii.5)

The final products after processing Crude Qil no longer contain dissolved methane or carboa aliakid
thus fugitive emissions are not considered in this subcategory. For completeness, activity data
corresponding to the volume of processed Crude Oil in the individual years were recorded in CRF.

Other (1B.2.aiii.6)

No other operations are considered.

NG - import and production

NG production

| m NG import

3.3.2.1.2 Natural Gas (CRF 1.B.2.b)

§
In the subcategory Natural Gas are reporte E o=
GHG emissions from domestic natural g/ 2 2
production and emissions elated to the 150
operation of individual parts of the gas systel 100
(import, transit, storage and distribution to enc 50
users). The share of the domestic natural g 0
1990 1995 2000 2005 2010

production is very smalabout 3% (from 1.4 to
4.8%). The time profile of domestic productio
and import of natural gas in the Czech RepublicFig. 3-68 Natural Gas production end import in the CR in 198
shown on Fig. -88. 2013
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Exploration (1B.2.b.iii.1)

Emissions formed in exploratory boreholes are reported in this subcategory. This activity is not
performed in the Czech Republic, or only completely random.

Production (1B.2.b.iii.2)

Natural Gas is extracted in the Czech Republic
NG - domestic production in the area of Southern Moravia, accompanying
extraction of Crude @ and in Northern
Moravia, where it is derived from degassing of
hard coal deposits. The following Figo3gives

the amount of production Natural Gas in the
territory of the Czech Republic.

=
=

NG [Plfyear]

The development of domestic extraction is
relatively stable oer time. Fluctuations in
individual years are due to technical and
1990 1985 2000 2005 2010 geological conditions of mining and market
demand.

T - T R}

Fig.3-69 Natural Gas production in the area of CR in 1398013

Processing (B.2.b.iii.3)

Gas treatments, except for drying, are not performed in the Czech Republic. The drying process is not a
sourceof GHG emissions.

Transmission and StorageBR.b.iii.4)

The calculation of GHG emissions in this subcategory, is carried out in two steps: independently in the
first step is carried out an estimation of the emissions for the transit system andphigbure gas
pipelines, and in the second step emissions from underground gas storage facilities are estimated. For
each part of the gas system is used a different methodological approach.

A transit gas pipeline runs through the territory of the Czech Reputslinsporting Natural Gas from
Russia to the countries of Western Europe, with a length of 2,455 km. In addition to this central gas
pipeline, a system of higbressure gas pipelines is in operation in the territory of the Czech Republic,
providing suppks of Natural Gas from the transit gas pipeline and underground gas storage tanks to
centers of consumption. In 2013, the highessure gas pipelines had an overall length of 13,049 km.

This subcategory also includes all the technical equipment ongriggsure gas pipelines. On the transit
gas pipeline, this consists primarily of compressor stations and transfer stations, while measuring and
regulation stations are located on domestic ledigtance gas pipelines.

Methane emissions formed during controllégichnical discharge of Natural Gas at compressor stations,
during inspections and repairs to pipelines and emissions from pipeline accidents are estimated. These
emissions are recorded by the gas companies. In addition, escapes of Natural Gas fromtleakstire
pipeline system, including technical equipment, are also evaluated.

Emissions from storage (injection and mining) of Natural Gas in the territory of the Czech Republic are
reported in this subcategory. The total turnover (injection and minwfgNatural Gas in underground
storage areas corresponded to 4,709 mif.im2013.
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Distribution (1B.2.b.iii.5)

Emissions from distribution gas pipelines, with an overall length in 2013 of 48,334 km, and during
consumption at the end consumer are reportéd this category. The distribution networks are being
continuously lengthened and the number of customers is increasing.

Other (1B.2.b.ii.6)

No additional emissions are reported.

3.3.2.1.3 Venting and Flaring (CRF 1.B.2.c)

In the Czech Republic there is only afeposit, which is in South Moravia. Crude oil extraction takes
place there, along with natural gas production.

Tab. 335 gives the ClHand CQ@emissions from Venting for domestic production (mining) of Crude Oil;
N,O emissions are not included in this sategory since no emission factor is available for their
calculation. Tab. -35 further contains values of emissions £E8Q and NO from Flaring in domestic
production of Crude Oil. From the table it is clear that this is a minor proportion from theewtiskions

in whole subcategory Oil and GasB2.a).

Tab. 3-35Emissions of CHCQ and NO from Venting and Flaring in 19902013

Venting- emissions [t/year] Flaring- emissions [t/year]
CH CQ CH CcQ N,O
1990 0.49 0.10 0.001 1.92 0.00003
1991 0.68 0.14 0.002 2.64 0.00004
1992 0.80 0.17 0.002 3.14 0.00005
1993 1.09 0.23 0.003 4.25 0.00007
1994 1.25 0.26 0.003 4.90 0.00008
1995 1.43 0.30 0.003 5.59 0.00009
1996 1.49 0.31 0.004 5.82 0.00009
1997 1.60 0.33 0.004 6.24 0.00010
1998 1.75 0.36 0.004 6.85 0.00011
1999 1.81 0.37 0.004 7.06 0.00011
2000 1.73 0.36 0.004 6.76 0.00011
2001 1.81 0.37 0.004 7.06 0.00011
2002 2.62 0.54 0.006 10.24 0.00016
2003 3.13 0.65 0.008 12.23 0.00019
2004 3.02 0.62 0.007 11.78 0.00019
2005 3.08 0.64 0.007 12.05 0.00019
2006 2.62 0.54 0.006 10.23 0.00016
2007 2.44 0.50 0.006 9.52 0.00015
2008 2.39 0.50 0.006 9.35 0.00015
2009 2.19 0.45 0.005 8.58 0.00014
2010 1.76 0.36 0.004 6.86 0.00011
2011 1.65 0.34 0.004 6.44 0.00010
2012 1.56 0.32 0.004 6.08 0.00010
2013 1.54 0.32 0.004 6.01 0.00010
3.3.2.2 Methodological issues
5dzNAy3 G(KS wmodbnQas /1 SOK NBFAYSNRSa KI @8

dzy RS NE

reconstruction, to decrease technical losses of raw materials and final products. Comprehensive
verification has been carried out of the seals of the individitihgs, pumps and all the technical
equipment. This entire process, which was carried out mainly for economic reasons, also led to a
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decrease in overall emissions, especially of NMVOCs. Consequently, the emission factors taken from the
IPCC methodologyRCC, 1997) 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
NEFTAYSNE (SOKy2ft23& 02dzZ RyYQi 0S5 eyR&in@ Nivfesfed Ritho @ R A
specific air outlets or chimneys. Thus, they can be determined only on the basis of professional estimates
from balance losses or using emission factors. The resultant emissions of the individual substances were
compared with thedata in the national emission database and are of the same order of magnitude.

In general, it can be stated that fugitive greenhouse gas emissions occur in this subcategory only in
operations in which Crude Oil saturated in carbon dioxide and methane nitact with the
atmosphere. All operations involving Crude Oil in the Czech Republic are hermetically sealed. Thus,
fugitive emissions are formed only through leaks in the technical equipment. Following thermal
treatment of Crude Qil, the resultant prodis 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 Crude Oil mining, which is performed in
the Czech Republic in combination with mining of Natural Gas, are reported in this categery. CO
emissions from the refinery resulting from combustion proessgincluding flaring) are included in
1.A1.b Crude Oil Refining.

Exploration (1B.2.a.iii.1)

Exploration is not systematically performed in the Czech Republic. For this reason, there are no known
procedures for the determination of emissions in this sdier.

Activity data: humber of mined boreholesnotation key NO, 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.

Productiorand Upgrading (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 4,792 kg/PJ and was determined on the basis of published data in (Zanat et
al.,1997). The emission factor was determined as shen of the individual emission factors from
pumping of raw Crude Oil and from storage of raw Crude Oil. These data were obtained by direct
measurement. The resultant emission factor was increased by an estimate of fugitive emissions at
mining boreholes (mbes).

CQ emissions are estimated based on the default emission factor (2006 IPCC Guidelines for National
Greenhouse Gas Inventories, Table 4.2idr T Emission factors for fugitive emissions from Oil and Gas
operation in developed countries, page 4.52)

EF C@ 2.8E04 Gg per 1bm? total oil production = 576 kg/PJ

For the estimation of pD emissions, no emission factor was available.
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Transport (1B.2.a.iii.3)

In this case, the activity data correspond to the total amount of petroleum transpottedugh the
territory of the Czech Republic by the pipeline system in the individual years. This amount corresponds to
the Total Crude Oil input to refineries. The default emission factors from 2006 IPCC Guidelines for
National Greenhouse Gas InventorieaplE 4.2.4, ier 1 Emission factors for fugitive emissions from Oil
and Gas operation in developed countries, page 4.52 are employed to calculate jthen@CHCQ
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 years since 1990.
For the estimation of pD emissions, no emission factor was available.

Refining (1B.2.a.iii.4)

Methane emssions from refining are calculated using IPCC Tier 1 methodology (Table 4.2.4 in 2006 IPCC
Guidelines). Emissions are calculated by multiplying the amount of Crude Oil input to refinery by the
emission factor. The emission factor value used was 585 kg/PJ.

This emission factor is based on the data from 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, Table 4.2.4,ieF 1 Emission factors for fugitive emissions from Oil and Gas operation in
developed countries, page 4.52

EF CH 2.6x10° to 41.0¢10° Gg per 18m? oil refined = 585 kg/PJ (average)
The IPCC method does not give any EF fgo€R0. Consequently, the notation key NA is used in CRF.
Distribution of Oil Products .@.2.a.iii.5)

The available IPCC methodology does not provideEhyor C¢) CH or N,O ¢ notation key¢ NA. The
products which originate during oil processing cannot contaip@@CH® ¢ KSNE Aay Qi (y26
which could arise fugitive GOr CH emissions during the distribution of oil products.

Other (1B.2.a.iii.6)

Activity data: notation key: NO; GHCQ and NO emissiong nhotation key NO.

3.3.2.2.2 Natural Gas (CRF 1.B.2.b)

Leakages in the distribution network and household distribution pipes can be considered to constitute
the most serious source of emissions.tie 1990's, the distribution network was newly constructed
almost entirely from welded plastics and the old pipeline was reconstructed to a major degree in the
same manner. Household distribution pipes are subject to strict standards and any poor sehks can
identified by the characteristic smell. In addition to safety aspects, all leakages also have an economic
impact both for the distribution company and for the end user, so this aspect is carefully monitored and,
as soon as possible, immediately remetlids a whole, the gas distribution in the CR is at a high
technical level and it can be stated that all leakages are carefully sought out and eliminated.
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As a method was developed in the last few years for determining methane emissions in the gas industry
using specific emission factors, this sophisticated method of calculation continues to be used, although,
from the standpoint of ref. (IPCC, 2000), calculation using default values would probably suffice.
Qualified estimation of methane emissions is thegried out using specific emission factors for the
individual parts of the gas industry system (Table 4.2.8. Classification of Gas losses as low, medium or
high at selected types of Natural gas facilities, 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, page 4.71)

The total emission value given corresponds to abou¥%b8the total consumption of Natural Gas in the
Czech Republic. The detailed calculation given corresponds to Tier 2.

In general, it can be stated that the determined methamaissions in category.RB2 Gas are basically
formed in several ways:

9 through poor seals in the flanges and joints, fittings, probes in mining and storage fields and other
parts of the pipeline system,

9 through pipeline perforation,
through technical dischge of gas into the air,
1 through accidents.

=

Exploration (1B.2.b.iii.1)

Exploration is not performed in the Czech Republic and thus the notation key NO is used in the CRF
Report for the emissions and activity data.

Production (1B.2.h.iii.2)
Transmissiomand Storage (B.2.b.iii.4)
Distribution (1B.2.h.iii.5)

Fugitive methane emissions are calculated in these subcategories using an internal calculation model
based on the methodology proposed in 1997 in IGU (Alfeld, 1998). Calculations of emissions are
supplemented by data from the national Integrated Pollution Register (IPR) and investigations at
individual distribution companies on registered units of Natural Gas.

Tab. 3-36 Model calculation of Cllemissbns in the Natural Gas sector (2013)

EF Activity data Losses of NG
value units value units miI.m3/year

production 0.2 | % vol. 252 | mil. n?° 0.50
high pressure pipelines 600 m’/km.year 13049 |km 7.83
transmission pipelines‘, 1.15
compressors’ 0.20
storage 1.10
regulation stations 1 000 m’/station 4 465 | pcs 4.47
distribution network 300 m3/km.year 48 334 | km 14.50
final comsumption 2 m>/consumer 2860 345 |pcs 5.72
Total 35.47

Emissions in Gg (0.67 kgfin 23.34

" data fromIRZ (Integrated Pollution Register of Czech Repgi@imech version o ERTR)company NET4GAS

") data fromoperating records of leakage Natural Gasmpany RWE
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™) data fromoperating records of leakage Natural Gaempany RWE Gas Sige

Emissions calculated in this model are then transformed to the structure of the sectors and subsectors
according to the IPCC methodology.

3.3.2.2.3 Venting and Flaring (CRF 1.B.2.c)

The estimations 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 EFsreveaken:

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?3total 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 taten@zSO questionnaires IAE
as a simple average for domestic oil (42 MJ/kg):

Venting

CH: 235 390 kg/PJ
CQ: 48701 kg/PJ
Flaring

CH: 568.2 kg/PJ
CQ: 919913 kg/PJ

N;O: 14.61 kg/PJ

3.3.2.3 Uncertainties and time -series consistency

The inventory methods uskin 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 ™4 This estimate is based on the precision of measurement of the volum€sude Oil, Crude Oil
products and Natural Gas.

The emission factors for determining emissions in extraction of Natural Gas and Crude QOil are based on
specific measurements, accompanied by an error of appro% Himission factors used to determine
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emissbns 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 28 Determination of gas leaks in technical ogtéons, 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 knowledye of these technical parametegsl0% The other emission factors were taken from the IPCC
methodology as default values, considered to have an uncertainty %fi8@his methodology. Overall,

the uncertainty in the emission factors in categor.2 Oiland Natural Gas is estimated to equab@5

Summary of uncertainty values piides Tab. 37.

Tab. 3-37 Uncertainty estimates for fugitive emissions from Oil and Natural Gas

AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
[%] [%]
. V. Neuzil, P. Fott, AD and EF unc. in line with
CQ 1.B.2 Oil and Natural Gas 7 75 2006 Guidelines
CH 1B2 Oil and Natural Gas 7 75 V. l_\leu_zn, 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, 2013) 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 faand 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 \withe 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 lockedeweept 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.
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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.

3.4 CQ 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 ector of indwtrial processes of GHG emission inventory includes emissions from technological
processes and not from fuel combustion used to supply energy for carrying out these processes.
Consistent emphasis is put on the distinction between the emissions from foddwstion 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 (specifically, @@issions from the decomposition of
limestone) and not from fuel used to heat the rotary kiln (considered in categéc2.). However, the
situation in iron and steel production is more complicated. Evaluation of thee@¥sions is based on
consumpton 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 this submigen due to the implementation of new methodology IPCC 2006 Guidelines (IPCC, 2006)
significant changes were performed in this category. These changes apply to categorization and in some
cases to approach in calculations of emissions (e.g. new emissiansjacthe most significant of all
changes was the fusion of sectors Industrial processes and Solvent and Other Product Use. Furthermore
the new methodology abandon monitoring of potential emissions (e.g. in 2.F), remain only actual
emissions. Further innafions in the sector IPPU are: definite Heaation of norenergy fuels, emissions

from prevention of decomposition of carbonates and sink of emissions from ammonia productions

In 2013, the total aggregate GHG emissions from industrial processes trE22.69 Gg of CQ
equivalents, which representdéneaseof 4% compared to the previous year. Emissions decreaset/bly
compared to the reference year 1990.

4.1 Overview of sector

4.1.1 General description and key categories identification

The major share o€£Q emissions in this sector comes from ssdurce categories.21 lron and Steel
Production and 2 Mineral Products.

N,O emissions coming from.B Chemical Industry and-gas emissions and consumption are less
significant. Iron and steel, Cement productjd~gases Use, Lime production and Nitric acid production
can be considered to be key categories (KC) accordinBG€ 2006 Guidelines (IPCC, 2008p. 41
gives a summary of the main sources of direct greenhouse gases in this sector, shows shaoaalf na
emissions in 2013 and lists type of key category analysis for key categories.
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Tab.4-1 Overview of keycategories in ector Industrial Processes (2013

Category Gas | Character of category| % of total GHG*
2.C.1 Iron and Steel Production CQ |LATA 4.28
2.F.1 Refrigeration and Air Conditioning Equipment,@Q |HFC [ LA TA 1.71
2.A.1 Cement Production CQ |LATA 0.87
2.B.8 Petrochemical and carbon black production CQ |LATA 0.62
2.A.2 Lime Production CQ |LATA 0.40
2.B.1 Ammonia Production CQ |[LA 0.39
2.B.2 Nitric Acid Production N,O | TA 0.14
2.C.2 Ferroalloys Production CH |TA 0.28

* assessewvithout considering LULUCF
KC: key category, LA, LA*: identified by level assessment with and waitmsidering LULUCF, respectively
TA, TA*: identified by trend assessment with and without considering LULUCF, respectively

4.1.2 Emissions trends

This chapter describes the emissions of greenhouse gases in more disaggregated way tharRchapter
Trends in Greenhouse Gas emissions.

GHG emissions in this category are driven mainly by economic development, supply and demand of
products, where abatement technadly is used only in specific cases (e.g. nitric acid production) or the
driving force is different (e.gozone depleting substances

GHG emission trends for the principal categories of industrial processes are depidtglsh and Fig.
4-2. Emissions in 2009 and 2010 were rather influencechkyetonomic crisis. A brief description of the
relevant category trends is provided for all the categories in the following chapters.

25

20

15

10

CO. eqivalent [Tg]

0

T T T T T T
1990 1993 1996 1999 2002 2005 2008 2011

Fig.4-1 GHG emissions trend from Industrial Processes, 1§2013 [TgCQ eq.]

1990 2000 2013

=24 Mineral Industry = 24 Mineral Industry = 2A Mineral Industry
= 2B Chemical Indusry = 28 Chemical Indusry = 28 chemical Indusry
m 2C Metal Industry = 2C Metal Industry = 2C Metal Industry
2F Product Uses as Substitutes for ODS 2F Product Uses as Substitutes for ODS 2F Product U ses as Substitutes for ODS

Fig.4-2 Share of GHG emissions from individual subcategories on the whole sector of Industrial Processes in 1990, 2600, 201
[GgCQeq.]

Category 2A Mineral Products includes practically only emission€@fas well as category.@ Metal
Production.CQ emissions from the B Chemical Industry comes fronBA Ammonia Production, while
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N,O emissions originate from.B.2 Nitric Acid Production. Indtr&al CH emissions are insignificant.
Emissions from the use ofgasesZ.E, mainlycategory 2Fand 2G) are classified in greateletail in the
Fig. 42.

4.2 Mineral Industry (CRF2.A)

This category describes GHG emissions from the-coombustion processegrom the following
categories: 2.1 Cement Production,.2.2 Lime Production,.2.3 Glass Productigr2 A.4 Other Process
Uses of Carbonates

Fig.4-3 depicts the share o€Q emissions in his category. The major share f@2bebngs to 2A.1
Cement Production28% belongs to 2A.2 Lime Production, 59%2.A.3 GlassProductionand 5% to 2.4
Other Process Uses of Carbonat&abh.4-2 lists theCQ emissions irthe individual subcategorgin 2A
Mineral Products in 2013

0.05% 4.73% 5.37%
= 2.A.1 Cement Production = 2.A.2 Lime Production
= 2.A.3 Glass production 2.A.4.a Ceramics

2.A.4.a Other Uses of Soda Ash

Fig.4-3 The share of individual categories @Q emissions from category.2 Mineral Products in 203[GgCQ)]

Tab.4-2 CQ emissions in individual subcategories in&2Mineral Products category in 19902013

Category 2.A CQ emissions [Gg]
2.A1 2.A2 2.A3 2A4a 2.A4b
Cement Production | Lime Production | Glass production Ceramics Other use od Soda Ash
1990 2 489.18 1 336.65 123.66 153.37 NO
1991 2 308.92 844.66 106.02 127.93 NO
1992 2 468.42 831.46 104.61 123.12 NO
1993 2 194.55 778.67 101.47 147.18 NO
1994 2 208.38 806.53 109.71 150.98 NO
1995 2 005.01 817.53 83.20 144.39 NO
1996 2116.49 830.73 87.50 175.76 NO
1997 2 083.36 852.73 97.00 213.49 NO
1998 2 067.65 797.00 101.20 271.46 NO
1999 1962.91 787.47 104.20 210.67 NO
2000 1 936.86 828.53 119.70 225.50 NO
2001 1628.84 827.06 120.30 201.58 0.1031
2002 1403.48 815.33 134.90 151.81 0.2098
2003 1484.85 808.00 141.60 161.55 0.3266
2004 1626.76 808.73 166.20 160.78 0.4359
2005 1624.53 762.82 165.40 181.00 0.4682
2006 1748.45 758.02 175.00 153.92 0.3458
2007 2 043.08 794.07 168.80 184.36 0.5016
2008 1996.15 742.01 151.92 161.32 0.5597
2009 1566.08 625.43 132.93 126.25 0.4129
2010 1469.27 678.18 102.25 119.73 0.8604
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Category 2.A CQ emissions [Gg]
2A1 2.A2 2.A3 2A4a 2A4Db
Cement Production | Lime Production | Glass production Ceramics Other use od Soda Ash
2011 1664.53 675.83 138.08 122.14 1.0620
2012 1517.03 596.99 108.84 106.38 1.0875
2013 1331.79 605.53 115.76 101.90 1.0340

Tab.4-3 gives an overview of the emission factors used for computations of emissions in cate§ory 2

Mineral Products in 2R

Tab.4-3 CQ emission factors used for computations of 28&missions in category.2

Emission factor CO unit Source or type of El

2.A1 Cement Production 0.5387 t CQJ/t sinter EU ETS
2.A.2 Lime Production 0.7575 t CQ;t CaO CS
2.A.3 Glasproduction 0.10 t CQt Glass Default (PCC2006)
2.A4.a Ceramics 1.26 t CQ/tiles thousand CS

0.09 t CQY/brick unit CSs

0.028 t CQ/t roofing tiles CS
2.A.4.b Other use od Soda Ash 0.415 t CQ/t soda ash IEF

The column source or type of EBHicates 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 ( CRF2.A.1)

CQ emissions from cement production have decreased since 1990 bywddbe @crease in the
SYAadaArzya RdAdNAYy3I mMppnQad ol a OFdzaSR o0& GKS GNIyaa
led to decline in industrial production and consequently to decrease in emissions. Since 2003, the
cement production began to recover and pradion has increased. Decrease in emissions since 2008

was caused by the economic crisis and related construction constraints.

4.2.1.1 Source category description

Cement production is one of the traditional anthropogenic sources of carbon dioxide included in
inventories; however, its importance is incomparably smaller than the total combustion of fossil fuels.
Approx. 606 of the CQ is emitted during transformation ofaw materials (mainly decarborigon of
limestone). Proceseelated CQis emitted during tle production of clinker (calcination process) when
calcium carbonate (Ca@D A& KSIFGSR Ay | OSYSyid Aty dzLJ (2
process, calcium carbonate is converted into lime (Gagalcium oxide) and carbon dioxide. £O
emissons from combustion processes taking place in the cement industry (especially heating of rotary
kilns) have been reported in IPCC catego®y2lf Limestone (and dolomite) contains also small amount

of magnesium carbonate (Mgg)@nd fossil carbon (C), vehi will also calcinate or oxidize in the process
causing C@emissions

s

4.2.1.2 Methodological issues

CQ 2006 Guidelines (IPCC, 2006) describes an approach based on direct data from individual operators
of cement kilns (Tier 3). Since 2006 submission methoda@qowl to the Tier 3 has been employed.,CO
emissions are based on data submitted by the cement kiln operators in the EU ETS system. EU ETS
system covers all cement kiln operators in the Czech Republic. Information submitted directly by cement
kiln operatos is available for years 1990, 1996, 1998002 and 2005 2013. For these years, the
emission factor value was derived from individual installation data collected for EU ETS (emissions) and
from CCA data (activity data about production of clinker). Floemoyears the EFs were interpolated. The
content of calcium/magnesium oxide (CaO/MgO) and composition of the limestone and dolomite are
measured and independently verified. These parameters are used for calculation of ffemi¥Sions

and, therefore, subtantial attention is devoted to their determination.
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The methodology used for G YA &aaA2ya Ydzad 06S Ay I O02NRIYyOS gAd
HAaMH 2 LERRYNY(1tOK 200K2R2 0t yN & /AcNG.BE3R2012 CoN.,khe y' I S
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 emissions pursuant to
Directive 2003/87/EC of the European Parliament anthefCouncil).

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 small part of the CKD discarded, for
technical reasons. Use of dolomite amaunt 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.

Data on cement clinker production is published by the Czech Cementi#gsoCCA) (CCA, 2013),
which associates all Czech cement producers. Clinker production data together with interpolated EF was
used for years without direct data from cement kiln operators. IEF, which is calculated based on CO
emissions and clinker pradtion, varies from 0.527 to 0.553 t g€clinker.

Tab.4-4 introduces the activity data for clinker production, emission factor & emissions for the
whole time series.

Tab.4-4 Activity data,CQ emission factor andCQ emissions in 2A1 Cement Production category in 192013

unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
;'g‘dkjcrﬂon kt 4726 | 4368 | 4653 | 4122|4134 3740|3934 3829|3758 |3547 |3537 |2954
EF CO f:“i%gr 0.527 |0.529 |0.531 |0.532 | 0.534 | 0.536 | 0.538 | 0.544 | 0.550 | 0.553 | 0.548 | 0.551
Eg'ss'ons Gg 2489 | 2309 | 2468 | 2195|2208 | 2005|2116 | 2083 | 2068 | 1963 | 1937 |1 629

unit 2002 | 2003 | 2004 |2005 | 2006 |2007 | 2008 | 2009 | 2010 | 2011 |2012 | 2013
g:'c:‘dkjgﬁon kt 2549 [2725 | 3017 | 3045|3288 |3837 |3759 | 2923|2748 3132 | 2838 | 2472
EF C® tC“Can*gr 0.551 | 0.545 |0.539 |0.533 | 0.532 | 0.532 | 0.531 | 0.536 | 0.535 | 0.531 | 0.535 | 0.539
Eg'ss'ons Gg 1403 [1485 |1627 |1625 1748 |2043 [1996 | 1566 | 1469 | 1665 |1517 |1 332

4.2.1.3 Uncertainties and time -series consistency

In 2012aresearch was conducted in order to develop new uncertainty estimates. The uncertainties for
this category are based on the 2006i@alines (IPCC, 2006). Sifider 3methodis used for determining
emissions in this category the uncertainties were estimated at the leveydid?h for activity data and
emission factors. Overall uncertainty data are given in Chapéer 1.

Time series consistency is ensured as itheentory approaches concerned are employed identically
across the whole reporting period from the base year 1990 td3201
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4.2.1.4 Source-specific QA/QC and verification
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Fig.4-4 Comparison of clinker production data provided by CzSO and CCA

The input information and calculations are archived by the sectoral expert and the coordinator of NIS. In
addition to verification othe input data, the interannual changes of the implied ésgion factors are
analysed.

The quality control was held by fulfilling the QA/QC form presentekhimex 5

4.2.1.5 Source-specific recalculations , including changes made in response to the review
process and impact on emission trend

In this year, due to the iplementation of 2006 Guidelines, recalculations in the whole sector were
performed.

4.2.1.6 Source-specific planned improvement s, including tracking of those identified in the
review process

Since the Tier 3 method is used for emission calculations in this cgtagmisignificant improvements
are planned.

4.2.2 Lime Production ( CRF2.A.2)

In this yeaf submission will be used EU ETS data for period-2003. For the period 201R013 the

ETS data are available in electronic form for each lime factory and each prBoedbe period 2005

2009 are EU ETS data available only in form of total emissions for each plant (including emissions which
are reported in Energy sector). However, it is possible to calculate emissions from each process for this
period by using extrapation on the basis of period 2042D13. EU ETS data are in Tier 3 level. For the
period 19902004 in which EU ETS was not implemented in the Czech Republic, were kept data Tier 1
from CLA (Czech Lime Association).

In 2015, a research concerning the coyrgpecific emission factor from lime production was carried out
(Beck, 2015). This research clarified very small fluctuatioreroission factor(depending on the
composition of limestone), further successfully defended connection of Tier 1 data for A€82004
and Tier 3 data for period 2013. Detailed informatioabout the research igrovided in Annex 3.

CQ emissions from lime production have decreased considerably since 1990%byThé decrease in
emissions between 1990 and 1991 was caused by the transition from a planned economy to a market
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economy and closing of lime kilns, together with a decrease in industrial production. Since then, lime
production has varied slightly around 1100 kt/year. In 2012 the production of lime dropped to a
minimum for the whole period of 830 kt. After that in 2013 production of lime slightly increased to 849
Gg.

4.2.2.1 Source category description

From a chemical point of view, lime is calcium oxi@€} is released during calcination. During the
production of lime, the limestone is heated up which lead to decomposition (i.e. calcination) of
CaC@MgCQto the lime (CaO, CakdgO) andCQ isbeingreleasednto the atmosphere.

4.2.2.2 Methodological issues

Emissionsrbm lime production are calculated in line witRCQ006 Giidelines(IPCC, 2006). Only €0
emissions generated in the process of the calcination step of lime treatment are considered in this
category. C@emissions from combustion processes (heating bifskand furnaces) are reported under

category 1A.2.f. National EF reflects the production of lime and quick lime (0.7884/iCOf A YS U0 0 =1 (
2004). Furthermore, it is taken into account the average puritgd®3 0 +t+ OKI = wHnannnov 2F f
the Czeh Republic.

Activity data are based on EU ETS data (EU ETS, 2014), which publishes data on pure lime production.
These data were considered to be more accurate than data provided by CzSO which do not differentiate
between lime and hydrated lime.

Tab. 45 lists activity data for lime production, emission factors @@ emissions for the whole time
series.

Tab.4-5 Activity data,CQ emission factor andZQ emissions in 2A.2 Lime Production category in 1992013

unit 1990 [ 1991 |1992 | 1993 |1994 |1995 |1996 |1997 |1998 | 1999 | 2000 |2001
'F;L':juction kt 1823|1152 |1134 |1062 [1100 |1115 |1133 | 1163 [1087 |1074 |1130 | 1128
EF C® tcggg 0.733| 0.733 | 0.733 | 0.733| 0.733 | 0.733 | 0.733 | 0.733| 0.733| 0.733| 0.733| 0.733
Eg'ss'ons Gy 1337 |845 |831 |779 |s07 |s818 |831 |8s53 |797 |787 |829 |827

unit 2002 |2003 | 2004 |2005 |2006 |2007 |2008 |2009 |2010 |2011 |2012 |2013
'F;L':juction kt 1112 | 1102 | 1103 | 1040 | 1034 | 1083 | 1012 | 853 | 850 | 874 | 773 | 799
EF CO tcggg 0.733| 0.733 | 0.733 | 0.733| 0.733 | 0.733 | 0.733 | 0.733| 0.798 | 0.773| 0.772| 0.758
(E:g'ss'ons Gg 815 | 808 | 809 | 763 | 758 | 794 | 742 | 625 | 678 | 676 | 597 | 606

4.2.2.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the 2006 Guidelines (IPCC, 2006). Sincedataivity

are based on the EU ETS, which include all the lime producers in the Czech Republic, the uncertainty in
the activity data was estimated at the level $fa2 The countrspecific emission factor is used and the
uncertainty was estimated to be at the rea level as that for the activity data, i.e%2The overall
uncertainty data are given in Chaptefl.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base ye89Q to 20B.
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4.2.2.4 Source-specific QA/QC and verification

Sector-specific QA/QC plan was formulated, closely related to the QA/QC plan of the National Inventory
System.

The calculations in the lime production category are based on data taken from the EU EC&cahd

Lime Association and are used for verification of the @®@issions. The EU ETS reports are proved by
independent verifiers. The lime production data provided by the Czech Lime Association are compared
with data provided by the Czech Statisticali€f Emission estimates are compared with the sum of the
emissions from technological processes reported by individual kiln operaftms. countryspecific
emission factor was compared withe emission factors used by individual operatorstloe calculaton.
Differences irthe last year indicate that the countrgpecific emission factor is slightly overestimated.
Verification of this difference is planned for future submissions.

4.2.2.5 Source-specific recalculations , including changes made in response to the review
process and impact on emission trend

In this year, due to the implementation of 2006 Guidelines, recalculations in the whole sector were
performed. Also this yeaa research of emission factor from lime production were preformed and used
for this subnission. Detailed information on this research is provided in Annex 3

4.2.2.6 Source-specific planned improvements , including tracking of those identified in the
review process

Since the Tier 3 method is used for emission calculations in this category, no angnifiprovements
are planned.

4.2.3 Glass production (CRF 2.A.3)

4.2.3.1 Source category description

CQ emissions fronGGlass Production (&.3) are derived particularly from the decomposition of alkaline
carbonates added to glassaking sand.

4.2.3.2 Methodological issues

Theemission factor value for Tier 1 method of 0.20 t,£@lass was taken from the 2006 Guidelines
(IPCC, 2006). Cullet ratio of%p@as taken likewise from 2006 Guidelines (IPCC, 2006).

Activity data were collected and published by the Association of thesGand Ceramic Industry of the
Czech Republic in previous yed@tarting last submissiohe activity data are available from CzSO.

4.2.3.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the 2006 Guideline€(IBID6), i.e. at the level of 5%
for the activity data and 1% for the CQ emission factor. Overall uncertainty data are given in Chapter
1.7.

4.2.3.4 Source-specific QA/QC and verification

The data on glass production provided by CzSO were discussed with sergptave 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.
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4.2.3.5 Source-specific recalculations, including chang es made in response to the review
process and impact on emission trend

No recalculations performed in this submission.

4.2.3.6 Source-specific planned improvements, including tracking of those identified in the
review process

In further submissions it is planned implement EU ETS (European Union Emission Trading System) data
which are available since 2010. This data are in Tier 3 level. However this data are not available for the
whole time series thus using this data leads to a problem with consistency ofinleesgries. This issue

will be resolved in future research in an upcoming submissions. After comprehensive solution to this
problem is available, it will be possible to implement EU ETS data not only in this category but also in
2.A.2 Lime Production and”&4.a Ceramics

4.2.4 Other process uses of carbonates (CRF2.A.4)

The 2A.4 category Other Process Uses of CarbonateA.4R summarizesin the Czech Republic
emissions from Ceramics.f4.a¢ CQ) and from Other uses of Soda AstA(2.b ¢ CQ). CQ emissions
from 2A.4.a Ceramics equalled 102 Gg in 2013. G@missions from Other uses of Soda AsiA.@)
amounted to 1.03 Gg G 2013.

4.2.4.1 Source category description

CQ emissions from2.A4.a Ceramicsare derived particularly from the decomposition of alkaline
carbonates, fossil and biogerdarbon based substancéwluded in the raw material§ he EF value was
derived from individual installation data collected for EU ETS (emissions) and from @rROtigm).

The calculation is based on the total production of ceramic products (fine ceramics, tiles, roofing tiles,
and bricks) and themission factowvalue.

CQ emissions fromOther Uses of Soda Ash.A2l.b - CQ) categorycome from soda ash use fthe
Glass production category, soda ash is used in only one other installatigren@i€sions from this
category are small and insignificant (varied between 0.1 and 1.1 Gp do@®pared to the other
categories. The maximum value of the emissions reponddis category is 1.09 Gg £02012.

4.2.4.2 Methodological issues

For each mole of soda ash use, one mole ofi€@mitted, so that the mass of €emitted from the use
of soda ash can be estimated from a consideration of the consumption data and themteetty of the
chemical process.

The data about the amount and purity of the soda ash used were obtained directly from the installation
operator.

4.2.4.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with the 2006 Qunds (IPCC, 2006), i.e. at the level of 5%
for the activity data and 1% for the CQ emission factor. Overall uncertainty data are given in Chapter
1.6.
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For2.A.4.b Other uses of Soda Ash ttime series consistency is ensured as the inventory approaches
concerned are employed identically across the whole reporting period from the base year of 2001, when
the use of soda started, to 2013.

Time series consistency is ensured as the inventory agmbres concerned are employed identically
across the whole reporting period from the base y2890 to 2013.

4.2.4.4 Source-specific QA/QC and verification

Sectorspecific QA/QC plan is formulated, closely related to the QA/QC plan of the National Inventory
Systen.

The calculations are based on data provided directly by the operators, who verify the data annually.

4.2.4.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

In this year, due to the implenmeation of 2006 Guidelines, recalculations in the whole sector were
performed.

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 systeatter available sources.

Since planspecific data and simple stoichiometry are used for computation in this category there is no
significant improvement planned in this category.

4.3 Chemical Industry ( CRF2.B)

Of the categories of sources classified unttee Chemical industry (B), categories .B.1, 2.B.2, 2B4.a,
2.B6 and 2B.8 are relevant for the Czech Republic, while Adipic Acid Producti@B)2Glyoxal
(2.BA4.b), Glyoxylic Acid (B4.c), Carbide Production @5), Soda Ash Production .&7) and
Fluorochemical Production @9) are notoccurring

4.3.1 Ammonia production ( CRF2.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 2013 equalled 601.1 kt of GO
corresponding to approx. 0.44 of total greenhouse gas emissions without LULUCF. These emissions
decreased by 45% compared to 1990; however, emissions in period 20@912 are almost constant,

with slight fluctuations. h 2013, slight decrease of emissions from ammonia production was noticed.
Ammonia production (CAS YA aadA2y a0 o6l a4 ARSYOGAFASR I & hdweverSe OF |
only on level assessment.

4.3.1.1 Source category description
Industrial ammonigroduction is based on the catalytic reaction between nitrogen and hydrogen:

N, + 3H = 2NH
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Nitrogen is obtained by cryogenic rectification of air and hydrogen is prepared using starting materials
containing bonded carbon (such as, e.g., Natural Rasjdual 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 residual oil from petroleum
refining, which undergoes partial oxidation the presence of water vapour. In order to increase the
hydrogen production, the second step involves conversion of carbonoxide which is formed by
partial oxidation, in addition to carbon dioxide and hydrogen. The final products of thistepgprocess

are hydrogen and carbon dioxide. The production technology has practically not changed since 1990

4.3.1.2 Methodological issues

Emissions are calculated from the corresponding amount of ammonia produced, using the default
emission factor provided in IPQO06 3.273 kt C&kt NH;. This emission factor was obtained from IPCC
2006 Volume 3, Chapter 3 page 3.15 table 3.1, corresponding to the total fuel requirement, which was
44.65 GJ (NCV)/tonne Nid 2013. Total Cmissions from ammonia production wheenalered by CQ

used in urea production, that is why the portion of {&nissions to Nkis not constant as mentioned in

the study (Bernauer and Markvart, 2014).

A potential uncertainty in the emission factor for ammonia would not influence the total su@f
emissionsbecause a corresponding amount of oil is not considered in the energy sector. The relevant
activity data and corresponding emissions are giveitab.4-5 Activity data andCQ emissions from
ammonia production in 199 2013.

Tab.4-5 Activity data andCQ emissions from ammonia production in 19902013

Year 1990 1991 1992 1993 1994 1995 1996 1997
Residual fuel oil used for Nfproduct., [TJ] 14997 (14534 14985 [14012 |15644 13812 14 865 13623
Ammonia produced [ki] 335.86 | 325.51 | 33559 | 313.80 | 350.35 | 309.32 | 332.91 | 305.10
CQ from 2.B.1, [ki] 990.80 | 933.44 | 989.89 | 933.98 |1055.82 | 903.19 | 989.20 | 931.15
CQconsumed in urea production [ki] 108.48 | 131.94 108.48 93.09 90.89 109.22 | 100.42 67.44
Year 1998 1999 2000 2001 2002 2003 2004 2005
Residual fuel oil used for Nfproduct., [TJ] 14044 |11 963 13690 (11522 (10052 13 084 12 987 11 326
Ammonia produced [kt] 314.52| 267.91 306.59 | 258.04 | 225.12 | 293.03 | 290.84 | 253.65
CQ from 2.B.1, [ki] 886.50| 788.90 | 936.02 | 761.75 | 63858 | 850.60 | 843.43 | 721.70
CQconsumed in urea production [ki] 142.94 87.96 67.44 82.83 98.22 108.48 | 108.48 | 108.48
Year 2006 2007 2008 2009 2010 2011 2012 2013
Residual fuel oil used for Nfproduct., [TJ] 10 802 |10 119 11453 11793 (11484 10 278 10 659 8212
Ammonia produced [kt] 241.91| 226.62 | 256.49| 264.10| 257.19 | 230.18 | 238.72 | 183.91
CQ from 2.B.1, [kt] 683.27| 617.11 700.21 | 744.18 | 705.45 628.05 653.79 601.13
CQ consumed in urea production [kt] 108.48| 124.61 139.27 | 120.21| 136.34 125.34 | 127.54 0.81

4.3.1.3 Uncertainties and time consistency

Uncertainty estimates of activity data and emission factoase so far been based mainly on expert
judgment.

In 2013, estimates of the uncertainty parameters were again verified in the study (Markvart and
Bernauer, 2013) which, in addition to an expert opinion, also takes into account data given in the 2006
Guideines (IPCC, 2006). The uncertainty in the activity data remains unchange#o and the
uncertainty in the emission factor (GBF) was also left at a value éh7
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Time series consistency is ensured as the above mentioned methodology are enmigieytichlly across
the whole reporting period from the base year 1990 to 2013.

4.3.1.4 Source-specific QA/QC and verification

The sectoispecific QA/QC plan follows from the overall plan described in Chapter 1. Attention was
focused on identifying gaps and imperfmns using the reporting software (CRF Reporter), specifically

by observing trends in figures and by checking IEFs. Attention was also focused on checking sources from
inter-sector boundaries (Energy, Industry) that they are neither omitted nor countécet Therefore

CQ emissions from residual oil used for ammonia production are not taken into account in Energy
sector. This part of QA/QC procedure is carried out in cooperation with KONEKO marketing, Ltd. (see
Chapter 3.6).

4.3.1.5 Source-specific recalculation s, including changes made in response to the review
process and impact on emission trend

In this year, due to the implementation of IPCC 2006 Guidelines, recalculations in the whole sector were
performed. During the entire time series recalculation of, @®issions from B.1 caused two main
changes. The value of the emission factor for the production of hydrogen for ammonia production 2.402
kt CQ/kt NH; was substituted for 3.273 kt GRt NH; and the total amount of CQemissions from
ammonia productionwas lowered by the consumption of the €@brtion from ammonia production,

used in urea production

4.3.1.6 Source-specific planned improvements , including tracking of those identified in the
review process

No improvement is planned for the next submission.

4.3.2 Nitric acid production ( CRF2.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 2013 equalled 1.381K3), corresponding to
approx. 0.8%6 of total greenhouse gas emissions without LULUCF. These emissions have decreased by
62% compared to 1990; the substantial decrease in recent years has been a consequence of the gradual
introduction of mitigation technology and improving its effectivendss 203, the production of nitric

acid (N,O emissions) was identified as a key category by trend assessment. In former years\Nahen
emissions reached greater values, this category was identified as a key source by level assessment

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 tha¥ 60the total amount.

Nitric acid is produced by the classical method byhidégnperature catalytic oxidation of ammonia
(Ostwald process) and subsequent absorption of nitrogen oxides in water. Nitrous (dinitrogen) oxide is
formed at ammonia oxidation reactor as an unwanted side product.

The nitric acid is manufactured at threeegsure 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 atmospheric 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 oxidesNQOy, based on selective or neselective catalytic reduction. Neselective catalytic
reduction also makes a substantial contribution to removalgd. Since 2004, the technology to reduce
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N,O emissions, based on catalytic decomposition of this oxide, has geadually 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 fro@B.2 Nitric Acid Productiorare generated aa 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: higher mission 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 MPa and @4. Mhe 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 increasg the amount ofN,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 productio technology and removal processes that are giveidh.4-6. The emission factors
for the basic process (without DB technology) are in accord with the principles giviarthe above
cited IPCC methodology. The effect of tH€ removal technology on the emission factor fO was
evaluated on the basis of the balance calculations presented in studies (Markvart aral@&gra000,
2003).

Tab.4-6 Emission factors foN,O recommended by (Markvart and Bernauer, 2000) for 1992003

Pressure in HNgproduction 0.1 MPa 0.4 MPa
Technology DEOy -- SCR NSCR - SCR NSCR
Emission factord\,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 more difficult than for cement productipbecause of

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 all three produrein 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 units iogeraider
atmospheric pressure of 0.1 MPa were phased out. These changes in technology were monitored in the
study of Markvart and Bernauer (Markvart and Bernauer, 2005). This study presents a slightly modified
table of N,O emission factors, while those fmew 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 emissions factors is given below.

Tab.4-7 Emission factors foN,O recommended by Markvart and Bernauer, for 2004 and thereafter

Pressure 0.1 MPa 0.4 MPa 0.4 MPa 0.7 MPa
DENOy process SCR SCR NSCR SCR
EF, kd\,O/t HNG; (100%9) 9.05 4.9 1.09 7.8%

VEF withoulN,O mitigation. Cases df,O mitigation in 20052008 are shown iffab. 411
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In the last quarter of 2005, a neN,O mitigation unit based on catalytic decomposition O was
experimentally installed for 0.7 MPa technology, and became the most important such unit in the Czech
Republic. As a consequence of this technology, the relevant EF decreased from 7.8 toN}&8 HYIO;
(109. Therefore, the mean value in 2005 foe 0.7 MPa technology was equal to 7.02N¢@/t HNG;
(1009, (Markvart and Bernauer, 2006).

In 2006- 2013, the mitigation unit described above was utilized in a more effective way, see (Markvart
and Bernauer, 2007 2013). The decrease in the emissitactor for 0.7 MPa technology as a result of
installation of theN,O mitigation unit and gradual improvement of the effectiveness is givéraim 47.

Two high temperatureN,O decomposition catalytic systems were used in the abmantioned high
pressurenitric acid 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 theeasured EN,O was 3.10 kd\,O/ t HNG;
(100%9); in the JulyNovember 2009 period, B ;O was 3.30 kd\,O/ t HNG; (100%). The second system
consisting ohigh temperatureN,O decomposition catalyst developed by YARA compdaegreased EF
N,O in the NovembetDecember 2009 period to the value 0.95MgY t HNG; (100%) in a highpressure
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 188kd HNG; (100%) (Tab.4-8).

The most efficient decomposition catalyst provided by YARA was used in this high pressure nitric acid
technology during whole year of 20. It is expected that, if high temperatufd,O decomposition
catalyst (i.e. YARA catalys)employed, the ER,O could be approximately close to 1.3 kgO/ t HNG;

(1009

clwlQa OFdaGrfealdsz ¢X axdlits exdellent stabibty2witrdzaeStRoN® gonvarsion
and the catalyst efficiency was practically constant during the lastetyears in the higfpressire (0.7
MPa) nitric acid unit.

Tab.4-8 Decrease in the emission factor for 0.7 MPa technology due to installation ofb® mitigation unit

Year 2004% | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 [ 2012] 2013
EF, kd\,O/'t HNG; (100%) 7.8 702 | 594 | 437 | 482 | 285 | 1.29 | 1.30 | 1.45| 1.65
Effectiveness omitigation,% - 10 239 | 439 | 382 | 634 | 834 | 83.3|81.4| 78.8

A EF withoutN,O mitigation.

The emission factors used in the Czech Republic are compared with the EFs presented in the IPCC
methodology (IPCC, 26pin theTab.4-9.

Tab.4-9 Comparison of emission factors fé,O from HNG production

Production process N,O Emission factor (kdN,O/t Reference
100% HNG)

Plants with NSCR (all processes) H % MmN

Plants with processed integrated or tailgagON\destruction HOp % M

Atmospheric presssure plants (low pressure) p % wMn

Medium pressure combustion plants T % HAN (IPCC2006)

High pressure plants (s9] % nn

Czech Republic

Atmospheric pressure plants 9.05

Medium pressure plants with SCR 49 g\g?r:z\(g:azngog

Medium pressure plants with NSCR 1.09 2010) ' '

High pressure plants SCR (#® decomposition) 7.8

High pressure plants SCR (Wi decomposition) 4.82¢1.29
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Tab. 410 gives theN,O emissions from production of nitric acid, including the production values.

Tab.4-10 Emission trends for HNgproduction andN,O emissions

Production of HNG, Emissions ofN,O [kt N,O] Implied Emission Factor

[kt HNG (10020)] from HNG production IEAMg N,O/ kt HNQ]
1990 530.00 3.52 6.65
1991 349.56 2.26 6.46
1992 439.39 2.87 6.52
1993 335.95 2.16 6.44
1994 439.79 2.83 6.43
1995 498.34 3.26 6.46
1996 484.80 3.13 6.45
1997 483.10 3.23 6.69
1998 532.50 3.48 6.53
1999 455.00 2.84 6.24
2000 505.00 3.25 6.43
2001 505.08 3.21 6.35
2002 437.14 2.76 6.32
2003 500.58 2.75 5.50
2004 533.73 3.16 5.92
2005 532.21 2.98 5.59
2006 543.11 2.65 4.88
2007 554.22 2.17 3.91
2008 506.96 2.02 3.99
2009 505.17 1.52 3.01
2010 441.70 1.09 2.48
2011 561.82 1.24 2.21
2012 550.46 1.27 2.30
2013 514.94 0.71 1.39

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 giVab.#6 and

Tab. 4-7, since 2005 the reduction in IEF has been caused mainly by the gradiedsm in the
effectiveness of the mitigation units employed for the dominant technology {sd® 4-8) to 2010. A
further reduction in IEF in 2011 wathen caused by an increasing contribution of this dominant
technology (0.7 MPa) to 860f the annual production of HNO

4.3.2.3 Uncertainties and time -series consistency

All uncertainty estimates for the activity data and emission factors have so far been basexpert
judgment. Their improvement is ongoing and some uncertainty values for; lghd@uction have been
recently revised and used in the two last submissions: uncertainty in activity data was lowered ffom 10
to 5%and uncertainty of the meaN,O EF wa lowered from 2%to 20%

This year, the estimates of the uncertainty parameters were again refined on the basishef sudy
(Markvart and Bernauer, 20)3which takes into account the data in the 2006 Guidelines (IPCC, 2006).
The uncertainty in thectivity data following adjustment equalled#and the uncertainty in the average
emission factor(N,O EF) vas reduced to 1% in relation to the increasing number of direct
measurements.

Time series consistency is ensured as inventory approaches concamenployed identically across
the whole reporting period from the base year of 199(®@i3.
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4.3.2.4 Source-specific QA/QC and verification

The sectorspecific QA/QC plan follows from the overall plan described in Chap#gtehtion is focused
on identifying gaps and imperfections using the reporting software (CRF Reporter), specifically by
observing trends in figures and by checking IEFs.

According to the QA/QC plan, data and calculations are provided by the external consultants (M.
Markvart and B. Bernauegye checked by the experts from CHMI and vice versa.

Technologyspecific methods folN,O emission estimates have been improved by incorporating direct
emission measurements, especially for new technology (0.7 MPa), which is now predominant in the
Czech Raublic.

4.3.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emissions trend

In this submission, due to the implementation of 2006 Guidelines, recalculations in the whole sector
were performed.

4.3.2.6 Source-spedfic planned improvements , including tracking of those identified in the
review process

No improvement is planned for the next submission.

4.3.3 Adipic acid production (CRF 2.B.3)

Adipic Acidoroductionis notoccuriingin the Czech Republic.

4.3.4 Caprolactam, glyoxal and glyoxylic acid production (CRF 2.B.4)
4.3.4.1 Source ategory description

There is only one facility for production of caprolactam in the Czech Republic. Glyoxal and Glyoxylic Acid
is not produced irthe Czech Republic. Information provided in this miea is related to caprolactam
production.

4.3.4.2 Methodological issues

As mentioned in the references (Markvart and Bernauer, 20@013) and (Bernauer and Markvart,
2014), there is only one caprolactam production plant in the Czech Republic; this is ngtiapertant
source ofN,O emissions. CzSO does not monitor production data on the production of caprolactam;
however, the series of studies by Bernauer and Mark{Bernauer and Markvart, 2014pased on a
study in the production factory, yields an appimate value of 0.246 K,O which is reported/which is
used 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 categ@#d; Ancertainties
derived fromthe 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 paregstimate.
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4.3.4.4 Category-specific QA/QC and verification

In relation to the relatively unimportant greenhouse gas emissions from categB#, nly QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

4.3.4.5 Category -specific recalculations , including changes made in response to the review
process and impact on emission trend

In this year, due to the implementation of 2006 Guidelines, recalculations in the whole sector were
performed.

4.3.4.6 Category-specific planned improvements , including trackin g of those identified in the
review process

More exact data or\,O emissions should be available in the coming years, whenN\#@emissions

from the production of caprolactam will be continuously measured beginning in 2012 as a consequence
of inclusion othe production in the emission trading scheme (EU ETS) and thus recording in the relevant
register. No further improvement is planned for methane emissions in this category.

4.3.5 Carbide production (CRF 2.B.5)

Carbides are not produced in the Czech Republic.

4.3.6 Titanium dioxide production (CRF 2.B.6)

In the Czech Repubilic titanium dioxide is produced using sulphate route process and as it is stated in the
IPCC2006 Guidelinesthis process does not give rise to process greenhouse gas emissions that are of
signifiance.

4.3.7 Soda ash production (CRF 2.B.7)

Soda Ash is not produced in the Czech Republic.

4.3.8 Petrochemical and Carbon Black Production (CRF2.B.8)

4.3.8.1 Source category description

This category includes carbon dioxide and methane emissions from the production oh daleuk,
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 IPCC methodology (IPCC, 2006) are employed to determine daxlutzn d
and methane emissions from the production of carbon black, ethylene, ethylene dichloride and styrene.
Due to the implementation of théPCC2006 Guidelines, the GHG emissions from above mentioned
productions are reported in.B.8 for the first time.
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CQ and CH emissions from the production of ethylene

Ethylene in the Czech Republic is produced by pyrolysis of petroleum fractions, composed of a very wide
range from fractions of G884 (propane) to the higher boiling fractions. The ethylene unit dpsta
several pyrolysis furnaces that process raw gas (LPG, ethane and propane) and liquids- (HCVD
hydrocracked vacuum distillate, naphtha, and in very limited quantities of diesel fuel). Basically, a
thermal, noncatalytic fission in the presence of steasmperformed and its major products are ethylene,
propylene, benzene and C4 fraction. Reliable data for the production of ethylene are available from
CzSO. The IPCC methodology provides a value of 1.73 tonpksn@® ethylene produced (with
correction fator 110% for countries of Eastern Europe) and 3 kg't@ihe ethylene produced as
default emission factors. In the period 199Q013, C@emissions varied between 545 to 959 kt,@6d
methane emissions varied between 0.9 and 1.5 ki @hkhissions equédd 1.28 kt Ckin 2013).

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), whiclsuibsequently used for PVC production
(Bernauer and Markvart, 2014). The data on production of PVC are obtained from CzSO. While CzSO
does not publish information on the amount of VCM, it does give data on the amount of PVC produced,
which are practicallyhe same as VCM data. The IPCC ZB0#lelineanethodology provides a value of
emissions of carbon dioxide 0.294 tonne ,@ne VCM produced and for methane 0.0226 kg
CH/tonne VMC produced as default emission factors. Carbon dioxide emissions vatiesl freriod

1990- 2013 between 16.7 kt G@nd 40.3 kt CO Due to the low emission factors' value, the values of
methane emissions varied in the period 19902013 between 0.001 and 0.003 kt LHvhich is
considered as insignificant value. In 2013, erissiof carbon dioxide equalled to 29.8 kt and methane
emissions equalled to 0.002 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
avaibble since 2013; thus, the data for other years were taken from the study (Bernauer and Markvart,
2014). The emission factor taken from the IPCC 2006 methodology equals to 0.0§tkgreHtarbon

black produced and 2.62 t G carbon black produced. Thiesighest value of methane emissions over

the past few years is practically insignificant (0.00153 kt).

CQ and CH emissions from the production of styrene
Because of the growing consumption of polystyrene, the production of styrene has gradually increased

since 1990. CzSO also does not publish any information on the production of styrene. Thus, the
necessary activity data were estimated on the basis of production capacities:

19901998 70 kt styrene p.a.

1999 80 kt styrene p.a.

20002003 110 kt styrene p.a.

2004 140 kt styrene p.a.

20052010 150 kt styrene p.a.

from 2011 exact production from yearbook of producer

These estimates on the amount of styrene produced, mentioned in the study (Bernauer and Markvart,
2014), are based on the data given in the artizlé @2 njt { YR b2@t 1{Z HAMAOL®D ¢F
from the IPCC methodology equals to 0.004 ki/Kitstyrene. The emission factor for €@missions is

0.27 kt C@kt styrene (Bernauer and Markvart, 2014). In the period 1013, methane emissions

varied between 0.3 and 0.7 kt Chind carbon dioxide emissions varied between 18.9 and 40.5 kt CO
(emissions equalled to 38.5 kt €&ahd 0.57 kt CiHn 2013).
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4.3.8.3 Uncertainties and time -series consistency

In relation to the relatively insignificant greenhougas emissions from categoryBB, 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.

4.3.8.4 Source-specific QA/QC and verification

In relation to the relatively unimportant greenhouse gas emissions from categBi§, nly QC, Tier 1
procedures were used, in accordanwith 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

In this year, due to the implementation of 2006 Guidelines, recalculations in the whole sector were
performed.

4.3.8.6 Souce-specific planned improvements , including tracking of those identified in the
review process

No improvements are planned.

4.3.9 Fluorochemical Production (2 .B.9)

Fluorinates are not produced in the Czech Republic.

4.3.10 Other (2.B.10)

No other chemical productiois performed in the Czech Republic.

4.4 Metal Industry (CRF2.C)

This category includes main§Q emissions fron2.C1 Iron and Steel ProductiorCQ emissions from
iron and steel are identified as a key category (by both level and trend assessments). ansooall of

CH is also emittedFerroalloys were manufactured in limited amounts in a small production unit in the
Czech Republic; this process could constitute an unsubstantial source, ef3ions. Unfortunately,
CzSO does not monitor any data onstiproduction process. This year specific data from Ministry of
Industry and Trade were obtained for the Ferroalloys Produdtior2011- 2013 CzSO does not monitor
production of Lead nor Zinc. The data about production was obtained from Ministry oftiydarsd
Trade.

Investigation revealed one smaller production plant, which reported that aluminium was used as a
reducing agent; this did not lead to €€missions. In 2009 this production was stopped.
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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&iorg id thé rdmkidstgrn 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).

4.4.1.2 Methodological issues

The C@emissions from iron and steel production were calculated using national approach which can be
considered as Tier 2. However Tier 2 emissions estimation bade€C® 2006 Guidelines (IPCC, 2006)
includes recommendations to include also emissions arising ftombustion ofBlast Furnace and
Oxygen Steel Furnace Gas other than metallurgical complexes (for instance in Energy category
1.A.1.a).However in the CzécRepublic is expected, that all Blast Furnace and Oxygen Steel Furnace
Gases are combusted directly in the metallurgical complexBsis means that national approach for
emission estimations contains few aspects from Tier 1, since there are some phmtsegfuation which

are available for the computation. Important aspect of the computation is amount of carbon in reducing
agent (i.e. in metallurgical coke), and since also amount of carbon in scrap and in steel. Form this reason
can be presented approaaonsidered as close to Tier 2 based on IPC 2006 Gl. (IPCC, 2006).

Additional part of calculation in IPCC 2006 GI. (IPCC, 2006), is also emissifmasnditnestone and
dolomite use iriron and steel metallurgy. These emissions were till last submissported under 2A.3

Limestone and Dolomite Use, however since this submission these emissions are report&t, wtich
is in line with IPCC 2006 GlI. For these emissi@ne used data reported under EU ETS.

Overall the computational approach as wadl the parameters used were consulted with representative
of The Steel Federation, Inc.

Tab.4-11 The amounts of blast furnace coke consumed and,@@issions from iron and steel in 19902013

Coke consumeih blast furnaces CQ from 2.C1 [Gg]
1990 4222 12 431
1991 2959 8674
1992 3447 10 106
1993 2582 7 580
1994 2724 8 088
1995 2587 7 398
1996 2701 7721
1997 2 846 8 365
1998 2750 8 086
1999 1941 5829
2000 2327 6 890
2001 2175 6 492
2002 2252 6724
2003 2 459 7 316
2004 2628 7638
2005 2 260 6 559
2006 2 480 7 426
2007 2570 7 603
2008 2 366 7019
2009 1742 5191
2010 2004 5801
2011 1910 5503
2012 1825 5 250
2013 1900 5 606
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The amounts of blast furnace cokensumed and corresponding emissions are given in Fab. 4

Estimation ofCH, from metal production is based on thlPCC 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 usedn this case, the relevant activity data correspond to the amount of coke produced
from the Energy Balances of the CR are given in CRF &ablefficial statics data of sinter produced.

Emission estimates of precsors for the relevant subcategories have been transferred from NFR to CRF,
as described in previous chaptemd in Gapter 9

4.4.1.3 Uncertainties and time consistency

The uncertainty estimates have so far been basaderpert judgment Their improvement is ajoing

and some uncertainty estimates for Iron and st@ebduction havebeen revisedin last submission
(CHMI, 2012b). The new estimate of EF}] is now 104 which is in accordance with the 2006
Guidelines (IPCC, 2006) and is slightly higher than thmefovalue (80. The estimate for AD ¢
remained unchanged, because this value is in good agreement with the recommendation in the
Regulation of Commission (EU) No. 601/2012 (EU, 2012).

Consistency of the time series is ensured as the inventory approaoheserned are employed
identically across the whole reporting period from the base year of 1990 t8.201

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 intesector boundaries (Energy, Industtjjat they are neither omitted nor
counted twice.CQ emissions from coke used in blast furnaces are not considered in Energy sector (see
Chapter 3.2).

Activity data available in the official CzSO materials in relation to QA/QC were independently dedermine
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 Wersmother QA, especially QA

of computational approach, is also used former cooatibr of National Inventory System.

The quality control was held by fulfilling the QA/QC form presentgkhimex5.

4.4.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Since this submissioBQ emissions are determined based on the Tier 2 methodofwggented in IPCC
2006 GuidelinesHowever since the national approach was used before, there are no significant changes
in the emission calculations. Additionally since this submissiopn ébtssions from Limestone and
Dolomite Use in metallurgy is reported.

4.4.1.6 Source-specific planned improvements , including tracking of those identified in the
review process

In future submission is planned to investigate data relevant for potential implementatiofies 3
methodology in this category.
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4.4.2 Ferroalloys Production (CRF 2.C.2)

4.4.2.1 Source category description

Ferroalloys Production is production of concentrated alloys of iron and or more metals such as silicon,
manganese, chromium, molybdenum, vanadium and tungsten.

Onlylimited amounts of Ferroalloys apFoduced in the Czech Republic.
4.4.2.2 Methodological issues

The activity data were obtained from Ministry of Industry and Trade for the-8erees 201322013. The

data for 19962003 were obtained from original CzSO database and last submission data. The emission
computation using default emission factors from IPE@D6 Guidelines Composition of ferroalloys
produced in thefacility of main producer of ferroalloys as used for consideration of composition of
ferroalloys in the Czech Republizefault emission factors from table 4.5 in IPCC 2006 Guidelines (IPCC,
2006) were used for Cemission estimation. Tier 1 methodology for CH4 emission estimation was used
using default emission factors from table 4.7 in IPCC 2006 Guidelines (IPCC, 2006).

4.4.2.3 Uncertainties and time consistency

Since default emission factors were dser emission computations, the uncertainty of emission factors
were consideredas given in table 4.9 in IPCC 2006 Guidelines (IPCC,&2006%. The uncertainty of
activity data is considered 5%.

4.4.2.4 Source-specific QA/QC and verification

The sectosspecifc QA/QC plan follows from the overall plan described in ChapteGeheral QC
procedues were applied in this sectofhe activity data and composition of ferroalloys were discussed
with representative offhe Steel Federation, Inc.

4.4.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculations were performed in this submission.

4.4.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improrements are planned in this category.

4.4.3 Lead Production (2.C.5)

4.4.3.1 Source category description

¢CAff GKAA adzoYAaaizy GKS [ SIR LINEBRdzOGIA the/Czach a4y QU
Republic there is no primary production of lead, however secondary production and recycling is
happening. There is one major installation specialised for this production.

4.4.3.2 Methodological issues

Aresearch of potential Lead producers in the @ez&epublic asperformed. Data were obtained from
Ministry of Industry and Trade, for 202D13 were obtained detailed datafor 19062010 were
estimated constant value 20 kt lead production. The, €Qissions were estimated on the level Tier 1
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methodolog/ based on IPCC 2006 Guidelines (IPCC, 2006) using defaeithi€€on factor 0.52 t GO
of lead. C@emissions in 2013 equalled 3&4

4.4.3.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the uimtErsawere based in
IPCC 2006 GI. recommendation, i.e. 10% for activity 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 Chapt&emeral QC
procedures wee apgied in this sectorThe activity data and composition of ferroalloys were discussed
with representative off he Steel Federation, Inc.

4.4.3.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculations were performed in this submission.

4.4.3.6 Source-specific planned improvements, including tracking of those identified in the
review process

In future submissions is planned further investigation of activity data.

4.4.4 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 are all from secondary production.

4.4.4.2 Methodological issues

The research of potential Zinc producensthe Czech Republic were performed. Detailed data were
obtained from Ministry ofddustry and Trade for 2032013; however for 199-2010 no reliable data

was obtained. The G@missions were estimated on the level Tier 1 methodology based on IPCC 2006
Guidelines (IPCC, 2006) using default, €mission factor 1.72 t GO of lead. CQ emissions in 2013
equalled 0.26 kt, which presents negligible share in the whole inventory.

4.4.4.3 Uncertainties and time consistency

Since default emission factors were used éonission computations, the uncertainties were based in
IPCC 2006 GIl. recommendation, i.e. 10% for activity data and 50% for emission factor.

4.4.4.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan described iapteh 1. General QC
procedues were applied in this sectofhe activity data and composition of ferroalloys were discussed
with representative of Ministry of Industry and Trade
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4.4.45 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

No recalculations were performed in this submission.

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 (CRF2.D)

This subcategory is newly included in IPCC 2006 Guidelines, which means, that this is a first submission
when this categorysi reported separately. In this subcategory are reported emissions from first use of
fossil fuels as products, when their primary use is other than combustion for energy purposes or use as a
reducing agent in industrial purposes.

Products reported in thisubcategory include Lubricants, ParadinAsphalts and Solvents. Emissions
from other (secondary) user disposal of these products amecluded in relevant sectors (e.g. Energy,
Waste).

45.1 Lubricant Use (2.D.1)

4.5.1.1 Source category description

Lubricants are produced from refining of crude oil in petrochemical installations. There can be
distinguished between engine oils and industrial oil or grease.

4.5.1.2 Methodological issues

Till st submission the nerenergy e ofLubricants was reported unddrA.D Feedstocks, neanergy

use of fuels category. This activity data are now used for emission estimation in this category. Tier 1
methodology from IPCC 2006 Guidelines was used fere@@sion estimation. Default emission factor

20 kg C/Q@ was useddxidised During UseODU factor was used default equéd 0.2 CQ emission in

2013 from this category werequalto 94.9kt CQ.

4.5.1.3 Uncertainties and time consistency

Since the activity data used are from official statics, the suggested 5% uncertainty (IPCC, 2006) was
applied for this 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 procedwsavere applied for this subcategory. Special attention was paid to €ross
sectoral issues, so no emissions are omitted, nor counted twice.

45.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

This category is newly incorporated in the reporting since this submission.

Part 1: Annual inventory submission 166



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902013

4.5.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements g planned in this subcategory.

4.5.2 Paraffin Wax Use (2.D.2)

4.5.2.1 Source category description

Paraffin Wax Use is newly reported category since this submission. This category includes use of
products separated from fossil fuels called paraffins, waxes or vasElio chemical point of view they

are mixtures of solid paraffinated hydrocarbons obtained from crude oils. Different types are
characterised by point of solidification and amount of oil contained.

4.5.2.2 Methodological issues

Activity data reported in officiaEnergy balance of CzSO as Maomrgy use are used for emission
estimation in this category. Tier Imethodology from IPCC 2006 Guidelines was used fgr@@sion
estimation. Default emission fact®0 kg C/G was usedDxidised During UséOpPU factor was used
default equalto 0.2. CQ emissiorsin 2013 from this category werqualto 5.9kt CQ.

4.5.2.3 Uncertainties and time 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.

4.5.2.4 Source-specific QA/QC and verification

Standard QA/QC procedwsavere applied for this subcategory. Special attention was paid to €ross
sectoral issues, so no emissions are omitted, nor counted twice.

4.5.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

This category is newly incorporated in the reporting since this submission.

4.5.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvementsare planned in this subcategory.

45.3 Other (2.D.3)
4.5.3.1 Source category description
Solvent Use

This category includes particularly emissions of NMVOC (ozone precursor) from the use of solvents,
whichbased in IPCC 2006 Guidelines (IPCC, 2006pt considered to be a source of €énissions
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Road Paving With Asphalt

This category includes particularly emissions of ozone preaiiedk990c 2005 time- series. Based on
the IPCC 2006 GI. (IPCC, 2006) only NMVOC emission should be reporte2D@nuz data in reporting

for the UNECECLRTAP inventory in N®Rre estimated (notation key NE). Emissions from Road Paving
with Asphaltare not considered to be a source of €émissiongIPCC, 2006).

4.5.3.2 Methodological issues

Solvent Use

The IPCC methodology (IP2@)6) uses the CORINAIR methodology (EMIERRINAIR 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 conversibdata from the CORINAIR (i.e. SNAP) structure

to the IPCC classification.

Inventory of NMVOC emissions for 20fbr this sector is based on a study prepared by $va [ G R®
t NI} 3dzS ¢ DS A. Thiststad¥ is Elaberated annually for the UNEBCRTAP wentory in NFR and
is also adopted for the National GHG inventory.

Solvent Usactivity datais based on the following sources of information:

9 statistical information on producers and imports from the Czech Statistical Office,

1 REZZO data,

1 annual reports ofthe Association of Coatings Producers and Association of Industrial
Distilleries,

information from the Customs Administration,

regular monitoring of economic activities and economic developments in the CR, knowledge
and monitoring of important operation the sphere of surface treatments, especially in the
area of application of coatinggdegreasing and cleaning,

9 regular monitoring of investment activities is performed in the CR for technical branches
affecting the consumption of solvents and for oveiddivelopmental technical treds of all
branches of industry,

monitoring of implementation of BAT inehindividual technical branches,

technical analysis of consumption of solvents in households; NMVOC emissions from
households are entirely fugitive and,carding to qualified estimates, contribute
approximately 16.%to total NMVOC emissions.

= =4

= =4

The activity datafor Solvent de were extracted from the official Energy balané®rm the whole
amount of norenergy use of Other oil products were extracted thér@ieded for Nklproduction. Sum

of the rest of Other Oil and neanergy use of White spirit was considered as the best available data for
Solvent Use. This approach was approved with relevant experts from CzSO.

Road Paving With Asphalt

The activity datdrom last submission were used. Emissions are used iidiECECLRTAP inventories
where relevant NMVOC emissiwere nd estimated for 2013.

4.5.3.3 Uncertainties and time consistency

Solvent Use

Uncertainty ofNMVOC emissions is considered to be quite large, based on IPCC 2006 Gl. (IPCC, 2006) it is
considered as 50%. The uncertainty of activity data is considered based on expert judgement as 25%.
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Time series consistency is ensured as the inventory approaotmserned are employed identically
across the whole reporting period from the base year 1990 t@3201

Road Paving With Asphalt

Since no CHCH or N,O emission were estimated in this category, no uncertainties were considered in
this category.

4.5.3.4 Source-specific QA/QC and verification

Solvent Use

The emission data in this section were taken from the UNEICETAP inventories in NFR. Annual reports
are available on the method of calculation for the individual years since 1998. Following transfer of the
emissio data to the new CRF Reporter, it was apparent that trends in the emissions did not exhibit any
significant deviations.

7 A

I O2yGNRf oFa LISNF2NY¥YSR 2F (K O2YLI yé LINROSaaAy
of processing of UNEGH_RTAP invemies in NFR.

Road Paving With Asphalt

Since emissions are reported as NE, no specific QA/QC or verification procedures is applied.

4.5.3.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Solhent Use

No recalculations performed in this submission.
Road Paving With Asphalt

No recalculations performed in this submission.

4.5.3.6 Source-specific planned improvements, including tracking of those identified in the
review process

Solvent Use
No improvemens are planned in this category.
Road Paving With Asphalt

No improvements are planned in this category.
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4.6 Electronics industry (CRF2.E)

4.6.1 Integrated Circuit or Semiconductor (CRF 2.E.1)

4.6.1.1 Source category description

Basic data about new equipmeand services wasbtained from questionnaires, conducted pyS Kek, 6
2014. This equipment is produced by only one company and is serviced by stheralompanies. The
share of 2.E. category in the total actual emissions has decreased rapidly sina#u#3d@5a decrease in
the use ofSkin thiscategory

The manufactures of electrical equipment maintain very efriendly policies(involving treatment,

training of staff, certificate ety. Operational leakage are not measured (legislation does not force
operators to do so) but can be estimated based on stock chaffjer a consultation withthe main

operator in the country the leakagearevirtually nonexistent and depend solely on accideritsakages
representless thanl00 kg/yr in total. Such a low amount of¢&-notrequired to be reported fronthe

operator intonational database htegrated system of reporting obligatichf. y i SINR @I yé& aeai:
2Kt O2 3+ ONQIPORIRZ GAYy Yy 2aiN

4.6.2 Methodological issues

This category includes gasd&C23, Ck, GF;, Sk and NEk. Due to lack of detailed informatiothe data
are reported for category 2.E.1 Integrated Circuit or Semiconduémissios from this category are
calculated using Tier 2a described in IPCC, 200@tion 6.2 without of using;and d fractions, which
are considered as negligible by expert judgement. Default emidaiiors for gasesHFC23, Ck, Gk,
Sk and NE were chosenfrom IPCC2006 volume 3 part 2 Electronic Industry emissiontable 6.3.
Trendof Fgases emissions frocategory 2.E.1 Integrated Circuit of Semicondudsatlustratedon Fig.
4-5,
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Fig.4-5 Trendof Fgases actual Emissions for Integrat&ircuit or Semiconductors [Gg €€x]

The 2013 submission appliesmethodology based on last year model, howevesmpared to previous
years categorization of sources has been changedrce categories from 2.F, related telectronic
industry, have been rallocated tothe updated2.Eand2.Gcategory as you can see iralh. 4-12.

Part 1: Annual inventory submission 170



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902013

Tab.4-12 Comparison of fgases (electronic industry only) categorisatioeported in 2014 and 2015ubmissions

2014 2015
CRFategory | Category description CRFategory | Category description
2.F.7 Semiconductor Manufacture 2E.1 Integrated circuit or semiconductor
2.F.8 Electrical Equipment 2.E.2 TFT flat panel display
2.F.9 Other 2.E.3 Photovoltaics
2.EA4 Heat transfer fluid
2.E5 Other
2.G.1 Electrical equipment
2.G.la Manufacture of electrical equipment
2.G.1lb Use of electrical equipment

Category 2.Evasalsoextended wih the data on monitoring oNF; which is used for manufacturing of
LCD displays, solar panels and etchingeoficondators.

Furthermorein this category are included gasesCCk and CHE(HFE23). All ofthese gases are used
for manufacturing of semiconduats. As the GWPs of these gases indicate, thepargistentpollutants
with the time ofpresence inthe atmosphere reaching up thousands of years.

In 2.E categongks is used in semiconductor industry for etching and melting Mg andHAge energy
companies are the main contributors to thes®fnissions The mainenvironmental concern connected
with Skisits presencen the atmosphere for a long time.

4.6.3 Uncertainties and time -series consistency

Gases SFand NEare significant for semiconductor manufacturinges 86nsumptioncanbe considered
as stagnant in the last yearfor semiconductor manufaating (etching, cleaning), this yearnew
substance Nfwas added

The uncertainty estimates were based on expert judgment (see Guidelines2dB&olume 1 Chapter
3 Uncertaintiey. Improvementof uncertainty estimations in progress.

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 arrected.

4.6.5 Source -specific recalculations, including changes made in response to the review
process and impact on emission trend

In this year, due to the implementation of 2006 Guidelines, recalculations in the whole sector were
performed. The most signiiant improvement was in updating emission factors. Emission factors from
2000 GPG (IPCC) and 2006 Guidelines (IPCC) are compared ih3[ab. 4

Tab.4-13 Comparison of EFs forgases from ZE electronic industy

Fgas 2000 GPG (IPCC)| 2006 Guidelines (IPC(
(1-Ci) (2-Ui)

HFG23 (CHE) 0.3 0.4

Ch 0.8 0.9

GFs 0.7 0.6

Sk 0.5 0.2

NF; 0.2 0.2
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Where Ci is use rate of gas (fraction destroyed or transformed in process) and Ui is use rate of gas i
(fractiondestroyed or transformed in process).

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 metodology asnegligible, it is
planned toexplore this technologyfurther in more deta# in future submissionsno later than the
introduction of Fgases in the EU ETS trading

Improvement of uncertainty estimation is in progress

4.7 Product uses as substitu tes for ozone depleting substances (ODS) (CRF
2.F)

4.7.1 Source category description

Emissions of-fases (HFCs, PFCs) BRhe Czech Republic areratatively low level due to the absence

of large industrial sources-urthermore all of thé~gasesn the Czech Republare imported; therefore
there are no fugitive emissions from manufacturing. Additionally, there is no production of other
fluorinated gases (CFCs, HCFCs, etc.) that could leadpmdiyct Fgases emissions and there is no
primary aluminium and magnesium industry in {Geech Repuldi

In 2013 actual emissions increadey236.60Gg inCQ equivalent. Théigher levein 2013 compared to
2012 could be explained by growth of large users, such as automotive indgustrynanufacturing of
stationary airconditioning. The vast majority ofdases remain from production of refrigerators and air
conditioners.Other categoriegarry only a small proportion ofdases emissions.
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Fig.4-6 Comparison of actuatémissions for individual categories of HFCs, PFCs Gg@G.O
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HFC emissions from 2.F.1 category dominatm$es emissions as illustrated on Fig. £ompared to
2012, in 2013 only actuamissions havédeen calculated. Thactual emissions ir2.F show modest
growth.

No official statistics that would allowasy disaggregated reportiray use of the highetiers are currently
available in the Czech Repighb Inventory ofactual emissions of-§ases is based on customs statistics,
"Integrated system of reportingbligations"(ISPOP) and inddual verificationof this data by sectoral
experts Detailed data on the use ofgases are collected on the basis of voluntary cooperation between
sectoral experts and private companies.

Actual emission®f Fgasesncreasedrom 0.38 Gg C{eqg. in 19950 2 696.50 Gg-Q eq. in 2013. This
significant leap forward by 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 &B&ilzd dformation

about actual emissions is given Tab. 414 and in the CRF Tables. For detailatbrmation please
examine Fig. 6.

Tab.4-14 Actual emissions of HFCs and PFCs in 1298 3 [Gg C&eq.]

HFCs PFCs Total

[Gg CQeq)] [Gg CQeq ] [Gg CQeq ]
1995 0.37 0.01 0.38
1996 44.60 0.48 45.08
1997 130.96 0.44 131.41
1998 162.81 0.41 163.21
1999 174.71 0.64 175.35
2000 232.56 1.38 233.93
2001 333.26 2.18 335.44
2002 428.75 2.56 431.31
2003 540.21 5.46 545.67
2004 640.36 6.86 647.22
2005 738.90 7.24 746.14
2006 984.28 7.80 992.08
2007 1322.83 8.50 1331.33
2008 1555.70 9.28 1564.98
2009 1682.95 9.35 1692.30
2010 1989.67 9.14 1998.81
2011 2265.05 8.40 2273.45
2012 2452.75 7.15 2459.90
2013 2690.62 5.88 2696.50

4.7.2 Methodological issues

Currently, the national{fgas inventory is based on the method of actual emissiac=ording to the 2006
Guidelines (IPCC, 2006). Due to the relatively short time of usgadds, the disposedraunt israther

small and considered negligible for the inventory process. In 208 all amounbf destroyed Fjases

was reported They were usually mixtures of old GEZand HCFEZ2. Five companies in the country are
reported to provide disposal sepds for used fgases. One of these is reported to experiment with
regeneration using the distilling process but is still not officially operating on the market. The main part
of Fgases was imported to CR for destruction and did not come from equipmematipeg 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 authoritiess of key importance. Individual-flases do not have segse custom codes in the
customs tariff list as individual chemical substances. HFCs and PFCs are listed as totals in the cluster of
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halogen derivatives of acyclic hydrocarbons. In order to determine the exact amounts of these
substances, it is essentia obtain information from the customs statistics and from individual importers
and exporters, about (a) the imported and exported amounts and (b) types of substances (or their
mixtures), (c¢) the amounts and types of disposegabBes and also (d) the areabusage. Data about
direct import/export, use and destruction were also obtained from ISASPORs the national system

of environmental reporting; all importers, exporters and users of more than a threshold amount of 100
kg are obliged to report inforation about the type and amount of-gas used. All the importers,
exporters and users were requested to complete a specific questionnaire on export and impert of F
gases and to support the questionnaire by additional information on the quantity, compositid use.
a2NB5 RSOFIAft SR RSAONALIIAZ2Y 2F (GKS YSGK2R2ft238&8 Aa
aA OKt f St a studynwhiphbalso contains all the relevantormation on calculations o#ctual
emissions.

4.7.2.1 Refrigeration and Air conditioning ( CRF2.F.1)

This chapter specifies the actual emission methodology used for a gategory In the following
chapters, individuatategorieswith similar methodology are combined. Detailed informatmmthe data

and methodology used are included in a sjaé report prepared by external sector expdrigb y SKt 6 S
0ySKt6S1Z HAmMNnOL ®

The most important category in the range of actual emissions is Refrigeration and Air Conditioning
Equipment (CRF 2.F.1), which is responsible for 36o8@ctual Fgases emissis.

In the CRF Tables, emissions from this category are dividedriht@wo subcategories:

2.F.1.a Commercial Refrigeration and 2.F.1l.e Mobile-CAiditioning; emissits from other
subcategories are included in these two categorilk tolack of deailed information. The methodology
used in these calculations underestimates the real emissionghasnformation about marketed
products containing ¥gases is not ten into accountMeasures to obtain relevant data to split the
emission categories aia progress.

Tab.4-15 Parameters for use in slightly modified ed.31PCC 2006 GL (IPCC, 2006)

Subapplication Lifetimes Emission Factors Endof-Life Emission
PP (years) (% of initial charge/year) (%)
Factorin Equation D K X " NEOS D
Initial Operation Recovery Initial Charge
Emission Emission Efficiency Remaining
Stationary refrigeration 14.493 0.816 8.854 75.224 73.881
Mobile refrigeration 9.429 0.348 15,571 60.476 42.619

Parameters forassessment following thdPCC 2006) methodology were adjusted to fit the level of
aggregation. Methodology implementation has been thoroughly revised also incorporating emissions
from decommissioning of refrigeration and-aonditioning g@pliances.

Emissions from decommissioning are calculated using Gaussian distribution model with mean at lifetime
expectancy (se€lab. 4-15 above). The model takes into account different approach for serviced
equipment and newly filled equipment, assuminglo half lifeexpectancy for the serviced equipment,
resp. the amount of servieglled gas.
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The main coolant media type used for the purpose of mobile@nditioning is HFC34a and the main
type used for stationary air conditioning/refrigeration isAR0, a mixture of HF@2 and HF@25 in a
ratio of 1:1.Other types of HFCs like HE& HFE32 and HFQ45ca (in 2.F.1.a Commercial Refrigeration)
are used in small amounts iefrigeration mixtures as additive for adjustment of properties of mixtures
of refrigerants

In 2013 no significant changeoccurred in the collection and treatment policies of discarded
refrigeration appliances, with excepti@f new company, which is ogpiedwith disposal of old cooling
devices and coolant. Only two companies in Czech Republic are dealing with regeneration of HCF
coolants.

They used privately constructetistilling machinery to process apptonnesof HFE134a contaminated
with mineral oil fractions. The HFC was collected and stored during previous years. Emissions from this
processarenot included in the inventory.

Most of the discarded refrigeration appliances contained old refrigerant's me@icl2 andHCF2

and old insilating materials- CFCL1. Appliances containing HFCs are still being disposed in negligible
amounts, considering their-80 year life cycle (IPCC 2006, Volume 3, Chapter 7, table 7.9.) which
depends on the type of device. However in the next 5 years aveexpect an increase in appliances
disposal with a lifetime of about 20 years such as indugtefaigeration, residential and commercial air
conditioningetc.

A mixture of retrieved cooling media is being incinerated in specialized facilities. Inasee the
retrieved mixture of ODS is exported as a raw material for a different industrial processesithan
conditioning or refrigeration. A very small amount of coolant medium (R ¥J&}ported for purposes of
regeneration, where this amount depends alaims in the automobile market amdmains at a level of
in0-3tp.a.

Emissions from Mobile Air 2 Y RAGA 2y Ay 3 Ay Of dZREASYEAAN2VIEANBBRY 1 &1
factories and from servicing old equipment. This fact is also supportedebintbrmation on disposed
NEFNRISNIYyGA 6y SKt 6S| I caegowio totdl actuslSF eORsiOANB IDEEL A 2 Yy 2
in 2013. It can be anticipated that emissions from this category will increase in the future.

Emissions fron€ommercial Refgeration includeemissions from servicing old equipment and emissions
from production of new aiconditioning equipment. Thisategoryhas thebiggestshare in the total
actual emissions of B. which equalledo 66.2%b6in 2013.The avelopment ofFgases emissions from
Refrigeration and Ai€onditioning isllustrated on Fig. 4.
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Fig.4-7 Trendof Fgases actual Emissions for Refrigeration and-@onditioning [Gg C&£eq]

4.7.2.2 Foam Blowing Agents (CRF 2F.2)

Fgases araised in the Czech Republiclyiior producing hard foamSolelyHFC143a isused regularly

for foam blowing. HF@27ea and HFZ45ca were usedccasionallyin previous years for testing
purposes. Use of HFC for foam blowing was not reported in 2013. Due to high costs, HFCs are being
replaced by other hydrocarbons.

Emissions fronthis category are calculated by default methodology and EF described in 20Q&C
equation 7.7 for foam blowing. The contribution of foam blowing to total emissions of 2.F category
equak t00.99%in 2013.Trendof Fgases emissions from Foam Blowing Agents is illustratdegn 8.
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Fig.4-8 Trend of Fgases actual Emissions for Foam Blowing Agents [GgeGP
4.7.2.3 Fire Protection (CRF 2.F.3)

Emissions from this category are calculated on the baiSIPCC2006 equation 7.17. Calculations are
based on dataoncerningproduction of new equipment and servicing the old equipmérite share of
this categoryin the total actual emissionfrom 2.Fwas 1.536in 2013.Trendof F-gases emissions from
Fire Protetion is illustrated on Fig.-@.
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It was revealed in consultationsgith servicing companies that firfill leakages are very low and remain
below 2460f the total emissionsOperational leakages are virtually reristent and depend solely upon
activation of fire alarms.

In the equipment servicing process, the originaldms are sucle out and usually reised again. The
halons are recycled either with simple filtration or distillatidRe-use of original media without any
treatment may also occuiOld types of halons (prohibiteh the yearsbefore 2000) can no longer be
manufactured but some of the mixtures can be reused after regeneration. A major part of new
equipment employs HFEZ27, while some installations are filled with HE85. Due to reuse of
regenerated old halon mixtures, HFCs are being introduateer slowy.
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Fig.4-9 Trend of Fgases actual Emissions for Fire Protection [Gg €}
4.7.2.4 Aerosols (Propellants and Solvents) (CRF 2.F.4)

Emissions from this category are based on |PXD06, guation 7.6; EF equals #)(default). A small
amount of Fgases used as solvents was reported in the Czech RepublicanT2@&Lcontribution of this
categoryto the total actual2.F emissions equal to 0.4%%6in 2013.Trend of Fgases emissions from
Aerosols is illustrated oRig.4-10.

In this year cosumption of HF@34a, used like propellant for aerosols decreagegases as propellants
for aerosols are currently being replaced by cheaper propellants, specifically dinegtleyland other
hydrocarbors (butane, isobutane angropane)
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4.7.2.5 Solvents(Non-Aerosol) (CRF2.F.5)

Emissions from this category are based on |RRDG6 equation 7.5; EF equals %)default). A small
amount of Fgases used as solvents was reported in the Czech RepublicanT2@lcontribution of this
category to the total actuaR.F emissions equalto 0.13%in 2013.Trend of Fgases emissions from
Solvents is illustratedn Fig.4-11.
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Fig.4-11 Trend of Fgases actual Emissions for Solvents [Gg €§)

4.7.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guideline2lFd&&olumel, Chapter
3, Uncertaintied. Improvementof uncertainty estimations in progress.

4.7.4 Source-specific QA/QC and verification

Verification has been performed by comparison of data received from the customs authorities, from
submitted questionnaires and fromeports to MoE by important importers and/or exporters. The
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methodology and calculations were performed twice independently and were compared. This
comparison indicated few errorgshichhad been corrected.

4.7.5 Source-specific recalculations , including changes made in response to the review
process and impact on emission trend

In this year, due to the implementation of 2006 Guidelines, recalculations in the whole sector were
performed.

Expert Review Team (ERT) raisegeatedly question of transparency ingBs emission estimates
calculation and reporting. In order to enhance transparency and comply with good prasdiceral
experts performed revision of methodology implementation in the whoégegorywhich resulted in
revisions of the calculation spresiteets.

Emission estimates from refrigefah have been partially revisedlthough there are no reliable data
which would allow split of category 2.F.1 into its correct subcategaXesessary steps have been taken
to improve the emission estimate in ggggated formwhere expert judgement was used.

4.7.6 Source-specific planned improvements , including tracking of those identified in the
review process

Accounting for Fgases contained in products is still being developed and its inclusion is plémmed
future submissions.

4.8 Other product manufacture and use (CRF 2.G)

4.8.1 Electrical Equipment (2.G.1)

4.8.1.1 Source category description

This category includes SKed like insulation in electrical equipment. Basic data about new equipment
and services was obtained from questionnaires, conducteq /Kt 6 S 1 Sk for usevin @ectrical
equipment is mainly imported as part of the equipment, which is filled below operational amount. First
servicing could be then considered as "first fill". Bulk imports are mostly being transferred for the
purpose of operational stoek-trade.

Emissions of 3keeps very steady trend in the whole time series, thanks to their irreplaceable role in
electrical equipment insulation. High price of 8R the market prevents its expansion in the fields of
other possible use.

Skis stillused in older types of heavy current electrical engineering devices. Huge energy companies are
the main contributors to the SFemissions. Reason of frequent use of BHong lifetime of installed
devices with this charge. However there is no detaildédrimation about number of devices with SF

4.8.1.2 Methodological issues

Emissions from this category are calculated in line WRGC2006, specifically Equation 8.1, which is
called the Tier Inethod. Default emissioriactorsfor Sealed Pressure Electrical Eooéentwere chosen
from IPCC2006 volume 3 part 2 Other Product And Manufacture Usedble 8.2
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Operational leakage is not measured (legislation does not force operators to do so) but operators usually
distinguish between amount of gSkised for servicing or filling to new equipment. According to
consultations with the main operator in the country, the leakage is virtuallyaastent and depends
solely on accidents; leakage usually remains below 100 kg p.a. in total. Such a low am8grtoes

not even require the operator to report S&sage in ISPOP.

Sk for use in electrical equipment is mainly imported as the part of the equipment which is filled below
the operational amount. First servicing is then considered as "first fillk ihports are mostly imported
for the purpose of operational stoak-trade.

4.8.1.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guidelines20B&olume 1 Chapter
3 Uncertaintie¥ Improvementof uncertainty estimations in progress.

4.8.1.4 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.

4.8.1.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

In this year, due to the implementation of 2006 Guidelines, recalculations in the whole sector were
performed.

4.8.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

No improvements are currently planned in this category in reedimission

48.2 Sk and PFCs from Other Product Use (CRF2.G.2)
4.8.2.1 Source category description

This category includes estimates emissions from doegltdeed soungroof windows (CRF2.G.2.c). In
the Czech Republic for several years fSFmanufacturing soungbroof windows is not used. Lifetime of
windows filled with SHs assumed to be 25 yearSk was replaced by nitrogen and argon. Emissions
occur only from stocks, which can be in the current situation difficult to estimate.

4.8.2.2 Methodological issues

Emissions from this categoiBoundproof glazing)are calculated in line withPCC2006, specifially
Equation 8.20, 8.21 and 8.22

4.8.2.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guidelines2dB&olume 1 Chapter
3 Uncertaintie}. Improvementof uncertainty estimations in progress.

4.8.2.4 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.
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4.8.2.5 Source-specific recalculations, including changes made in response to the review
process

In this year, due to the implementation of 2006 Guidelines, recalculations in the whole sector were
performed. The most significant improvement was in updating emission factors for sealed pressure
electrical equipment containing Sk Use fhase (EF value decreased tenfold). Emission factors from
2000 GPG (IPCC) and 2006 Guidelines (IPCC) are compared ih6Tab. 4

Tab.4-16 Comparison of Default EFs for Sealed Pressure Electrical Equipment iGiogt& ks

2000 GPG | 2006Guidelines
Phase (IPCC) (IPCC)
Manufacturing (Fraction SFConsumption by Manufacturers) 0.15 0.07
Use (Fraction per Year of Nameplate Capacity of All Equipment Installe 0.02 0.002
Retired Equipment (Fraction of chargemaining at retirement) 0.95 0.93

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 reedimission
4.8.3 N0 from Product Uses (CRF2.G.3)

4.8.3.1 Source category description

This category (2.G.3) includ®gO emissions fronthe use of this substance in the food industry (aerosol
cans) and in health care (anaesthesia).

4.8.3.2 Methodological issues

Calculation of emissions from this categaaye based on IPCC, 2006, Volun€hapter 8 equation 8.24
These not very significant emissions corresponding to 0.78,Ggvere derived from production in the
Czech Republic (0.6 GBgO) and from import ofN,O (0.15 Gg\,O), see (Markvart and Bernauer, 2010,
2011, 2012, 201,2014.

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 splitfi@Canaesthesia) was based only on a
rough estimate.

4.8.3.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guidelines2B@&&olume 1 Chapter
3 Uncertaintie}. Improvementof uncertainty estimations in progress.

Uncertainties for activity data in this category at the level o¥%&@ere 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.

4.8.3.4 Source-specific QA/QC and verification

The sectorspecific QA/QC plan follows from the overall plan described in Chapter 1. Attention is focused
on identifying gaps and imperfections using the reporting software (CRF Reporter), specifically by
observing trends in figures and by checking IEFs.
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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

4.8.3.5 Source-specific recalculations, including changes made in response to the review
process

In this year, due to the implementation of 2006 Guidelines, recalculations in the whole sector were
performed.

4.8.3.6 Source-specific planned improvements, including those in response to the review
process

No improvements are currently planned inishcategory in nexdubmission
4.8.4  Other (CRF2.G.4)

4.8.4.1 Source category description

This category includeestimated emissions from Laboratory (experimental) use. This category was
included in the 2006 submission for the first time and encompasses emissionsfimn$Rboratory use.
Emissions of-Gases were not identified in this category in 2013.

4.8.4.2 Methodological issues

2Y.a | dziK2NRAGASA
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4.8.4.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guidelines IPC&pR0OE 1 Chapter
3 Uncertainties).mprovement of uncertainty estimation is in progress

4.8.4.4 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.

4.8.4.5 Source-specific recalculations, including changes made in response to the review
process

In this year, due to the implementation of 2006 Guidelines, recalculations in the whole sector were
performed.

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 reedimission
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5 Agriculture (CRF Sector 3)

5.1 Overview of sector

Agricultural greenhouse gas emissions under Czech national conditions consist mainly of emissions from
enteric fermentation (ClHemissions only), manure management {@Hd NO emissions), agricultural

soils (NO emissions only), urea application and liming (@missions only). The other IPCC
subcategorieg rice cultivation, prescribed burning of savannas, field burning of dgrialiresidues and

& 2 G K BoNwbt occur in the Czech Republic.

Methane emissions are derived from animal breeding. These emissions originated primarily from enteric
fermentation (digestive processes), which is manifested most for ungulate animalsigircatntry
mostly cattle). Other emissions are derived from fertilizer management, where methane is formed under
anaerobic conditions (with simultaneous formation of ammonia which, however, is not monitored in the
framework of greenhouse gas inventories).

Nitrous oxide emissions are formed mainly by nitrificatdemitrification processes in soils. The
anthropogenic contribution that is determined in the national inventory of greenhouse gases is caused
by nitrogenous substances derived from inorganic nigmegontaining fertilizers, manure from animal
breeding and nitrogen contained in parts of agricultural crops that are returned to the soil (for example,
in the form of straw together with manure, or that are ploughed into the soil). In addition, emisaiens

also included from stables and fertilizer management and indirect emissions derived from atmospheric
deposition and from nitrogenous substances flushed into water courses and reservoirs.

Carbon oxide emissions are derived from utilizing of-noyanicfertilization on agricultural soils, mainly
based on industrial produced urea and limestone application on the soils

5.1.1 Key categories

For Agriculture, five out of six relevant categories of sources were evaluated by analysis decribed in IPCC
(2009 as keycategories. An overview of sources, including their contribution to ag¢gegaissions, is
given in Tab. 8.

Tab. 5-1 Overview of significant categories in this sector (2013)

Category Gas | Character ofcategory | % of total GHG*
3.A Enteric Fermentation CH |LATA 1.58
3.D.1 Agricultural Soils, Direci®emissions | N,O | LA TA 1.45
3.B Manure Management N,O | LA, TA 0.78
3.D.2 Agricultural Soils, Indireci® emissions | N,O | LA 0.48
3.B Manure Management CH |TA 0.38

* assessed without considering LULUCF
KC: key category, LA, LA*: identified by level assessment with and without considering LULUCF, respectively
TA, TA*: identified by trenalssessment with and without considering LULUCF, respectively
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5.1.2 Quantitative overview

Agriculture is the third largest sector in the Czech Republic Wi85% of total GHG emissions (incl.
LULUCEF) in 2013 with 7 263.3 Gg €3, 4P46of emissions is coming from Agricultural Soil%3m
Enteric Fermentation and 24from Manure Management. Carbon dioxide emissions from liming and
urea application on managed soils, which are reported under the Agriculture sector for the first time in
the 2015 submission, contributeé2towards 2013 total agricultural emissions. Durpegiod 19962013
emissions from Agriculture decreased by more thaf50he quantitative overview and emission trends

in reported period are provided in Fig1 and Tab. 2.

GHG emissions from Agriculture (Gg CO, eq.)
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Fig.5-1 The emission trend imgricultural secbr during reporting period 199€013 (in Gg C{&q.)

Tab. 5-2 Emissions of Agriculture in period 199113 (sorted by categories)

Enteric_ Manure Managed soils Liming U_rea_
Year TOTAL Fermentation Management (3.D) (3.G) Application
(3.A) (3.B) (3.H)
Unit [Gg CQeq.]
1990 15 820 5023 4261 5250 1178 109
1991 13676 4738 4061 4432 313 132
1992 11 887 4247 3716 3707 108 109
1993 10 477 3676 3350 3254 103 93
1994 9490 3220 2949 3127 103 91
1995 9403 3133 2767 3283 110 109
1996 9158 3105 2773 3067 112 100
1997 9503 2900 3371 3072 92 67
1998 8 445 2719 2544 2949 90 143
1999 8494 2778 2579 2962 87 88
2000 8 248 2668 2459 2941 112 67
2001 8 313 2687 2410 3029 105 83
2002 8 159 2630 2381 2951 99 98
2003 7770 2602 2333 2647 79 109
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Enteric_ Manure Managed soils Liming U_rea_
vear TOTAL Fermentation Management (3.D) (3.G) Application
(BA) (3.B) (3.H)
Unit [Gg CQeq.]
2004 7 857 2546 2241 2885 76 109
2005 7574 2493 2 150 2758 64 109
2006 7 496 2 457 2122 2730 78 109
2007 7 605 2 480 2111 2 809 80 125
2008 7712 2503 2 046 2929 95 139
2009 7 293 2437 1906 2766 64 120
2010 7 138 2379 1838 2723 61 136
2011 7219 2385 1774 2 855 80 125
2012 7 238 2413 1746 2836 116 128
2013 7 263 2412 1759 2 956 135 1

The trend series are consistent both for methane and for 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 manigenot as great, as there has been a smaller
decrease in the number of head of swine. It would seem that conditions have partly stabilized somewhat
in agriculture since 1994.

An overview of formerly recalculations is performed in Chapter 10.

Recalculatios approved for the 2015 Inventory submission in the Agriculture sector:

The Czech Republic has made a number of improvements in its 2015 annual submission. The Czech
Republic has also ensured that its submission is in line with the IPCC 2006 Guidelines.

The implementation of the IPCC (2006) method is consistent with the requirements:

w  The report to contain activity data of application of a small quantity of sewage sludge to
agricultural land.

w  N,O emissions from manure management to be reported by lodstategory.

W Indirect NO emissions are now calculated for Manure management and Agricultural soils
categories.

w A report has been produced on pasture renewal and this activity is now included under the
calculation for MO released from crop residues.

W Urea production data are used to meet the new requirement to repory @@issions from urea
fertilizers

w  CQ emissions from Liming on managed soils (incl. forest) are now reported under the Agriculture
sector (formerly provided under the LULUCF sector).

w  The global warming potentials (GWPs) have been updated to values recommended in the IPCC
Fourth Assessment RepoAR4) (CHGWP=25; p0 GWP=298), iine with UNFCCC decision 24/CP. 19.

w  All Agriculture outputs have been updated into a new forrsatnpatible with the online CRF
Reporter.

These activities will result in recalculations in Enteric fermentation, Manure management, and
Agricultural soils categories, and sections have been added in the 2015 Inventory submission to include
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the reporting ofLiming, Urea application and Sewage sludge to direct emissions from agricultural soils.
These are discussed in further detail in the relevant sector recalculation sections.

To quantify the effect of the changes made in the Agriculture sector calculatioms to the
improvements and the migration to IPCC (2006) Guidelines, the Czech Republic has compared the 2015
submission with the previous submission using the GWPs. These improvements and methodological
changes have resulted in 3.0 per cedi8/ kt CQeq.) increase of agricultural emissions in 1990, and

9.9 per cent (795 kt G@g.) decrease of emissions in 2013 in the 2015 submission.

A detailed description of GHG emission estimation in the Czech Republic using 2006 IPCC Guidelines is
presented in thefollowing chapters.

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 Inventorgr8yshapter

1.5. The plan 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 effee quality control of the Agriculture inventory. The Institute

of Forest Ecosystem Research (IFER) is the s&gliding institution for this category.

The agricultural greenhouse gas inventory is compiled by an experienced expert from the IFERginclud
performance of seftontrol. Czech University of Life Sciences, Institute of Animal Science Prague,
Research Institute for Cattle Breeding and Research Institute of Agricultural Engineering are other
institutes contributing information used in the sectof Agriculture. Slovak agricultural experts (SHMI)
also participate in debates on the inventory improvements.

The potential errors and inconsistencies are documented and corrections are made if necessary. In
addition to the official review process, ession inventory 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/QC, is necessary to check:
w  The inclusion of all activity data for animal caiegs, annual crop production, amount of
synthetic fertilizers, sewage sludge, liming and urea applied to managed soils (Czech official
statistics, urea production data)

w  The consistency of timseries activity data and emission factors
w  The update of natinal zoatechnical data

w  All the emission factors and used parameters/fractions

QA/QC includes checking of activity data, emission factors and methods employed. All the differences
are discussed and, if necessary, also corrected. The procedure of inveaitopjling is initiated 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 fron CzSO, are required to estimate the courgpgecific emission factors for cattle (Tier 2).

The zodaechnical national data (esp. cattle breeding) are supplied by experts from agricultural institute
(see above). The appropriate values in the calculatioeaysheets are updated at IFER, replacing the
older values. The verified data are transferred to the CRF Reporter, where the data are again technically
verified. The completeness check of CRF tables was performed for finaddimnes approval.
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A responsike person (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 sdhike) ifformation used for the
inventory report is archived by the author and by the NIS coordinator. Hence, all the background data
and calculations are verifiable.

5.2 Livestock (CRF 3.1)

The methods for estimating Gldnd NO emissions from livestock regeidefinitions of livestock sub
categories annual populations (see Tab3%and, for higher Tier 2 methods (cattle), also feed intake and
other characterization. A coordinated livestock characterization was used to ensure consistency across

the followingsource categories for the whole emission inventory.

Tab. 5-3 Animal population in the period 1992013 (heads)

1990 1991 1992 1993 1994 1995
Cattle 3 506 222 3359 976 2949574 2511737 2161438 2029827
Pigs 4789 898 4 569 304 4609149 4598821 4070898 3866 568
Sheep 429 714 429 106 342 069 254 301 196 030 165 345
Poultry 31981100 33278468 30756308 28219580 24974149 26688 376
1996 1997 1998 1999 2000 2001
Cattle 1988810 1865 902 1700 789 1657337 1573530 1582 285
Pigs 4 016 246 4079 590 4012943 4000720 3687967 3469 802
Sheep 134 009 120 921 93 557 86 047 84 108 87 539
Poultry 2787535¢ 27572714 29035455 30222187 30784437 28864561
2002 2003 2004 2005" 2006 2007
Cattle 1520 136 1473828 1428329 1397308 1373649 1391 393
Pigs 3 440 925 3 362 801 3126539 2876834 2840375 2830415
Sheep 96 286 103 129 115 852 140 197 148 412 168 910
Poultry 299046 84€¢ 26873408 25493559 25372333 25736003 24592085
2008 2009 2010 2011 2012 2013
Cattle 1401 607 1363 213 1 349 286 1343686 1353685 1352 822
Pigs 2432984 1971 417 1909 232 1749092 1578 827 1586 627
Sheep 183 618 183 084 196 913 209 052 221014 220 521
Poultry 27316866 26490848 24838435 21250147 20691308 23265 358

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 2013, 81% of
agricultural Cklemissions arose from this source category. This category includes emissions from cattle
(dairy and nordairy), swine, sheep, horses and goats. Buffalo, camels and llamas, and mukssasd

do not occur in the Czech Republic. Enteric fermentation emissions from poultry have not been
estimated, the IPCC Guidelines do not provide a default emission factor for this animal category.
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5.2.1.2 Methodological issues

Emissions from enteric fermentatiaof domestic livestock have been calculated by using Tier 1 and Tier
2 (cattle category) methodologies presented in the 2006 IPCC Guidelines, that are linked to the previou
methodologies IPCC (1997 and 2000). Methane emissions for cattle, which areredbsaurce in this

S

category, have been calculated using Tier 2 method, while for other livestock Tier 1 method was used.

The contribution of emissions from livestock other than cattle to the total emissions from enteric
fermentation is 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 been developed and used for all the relevant calculations, of CH
emissions.

The emission factor fanethane from fermentation (EF) in kg/head p.a. is proportional to the daily food
intake and the conversion factor. It thus holds that

EF= 36355.65 * daily food intake* Y

GKSNBE (KS aRFAfe F22R Aydl1Sé 0aWkdverdtype df aattldl I |
(there are several subcategories of cattle) and Y is the conversion factor, which is considered to be Y
0.06 for cattle. Coefficient 55.65 has dimensions of MOk

In principle, this equation should be solved for each cattlecategory, denoted by index i. The Czech
Statistical Office, seé&tatistical Yearbooks (CzST®9(;2013), provides following categorization of
cattle:

| Calves younger than 6 monttsf age (male and female)
f  Young bulls and heifers-{@® months of agd

9 Buls and bullocks (& 2 years, over 2 years)

1 Heifers (1 2 years, over 2 years)

1 Mature cows (dairy and suckler)

More disaggregated subategories given above in parenthesis are given in the study by external
agricultural consultants of CHMI (Hons and Mkd#i003).

In the calculation, it is also very important to distinguish between dairy and suckler cows, where the
fraction of suckler cows (suckler/all cows) gradually increased in the-2988 time period. Based on

the ERT recommendation (2011) the st#tegory "Suckler cows" was reallocated from Dairy cattle to
Non-dairy cattle.

l OO2NRAY3I (G2 GKS Lt/ / YSGK2R2f2383% ¢ASNIH oLt/
subcategory of cattle is not measured directly, but is calculated fromomaitizoetechnical 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 nationatedanical inputs (noted above) were
updated by experfrom the Czech University of Agriculture in Prague in 2006 and 2011. Examples of

Sy

/

Ay Llzi RIFGIF dzZaSR 61 2ya FyR adzZRnN1Z HnnoX adzRnN]

F2NJ) a/+f @854¢ AKAFAGSR dzd G2 y Y2
F2NJNXmomtdzy 3 o6dzZf & YR KSATSNEE a
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pers.com.) are given below,ab. 54 (incorrect data forBulls 612 monthswas corrected) andTab 55.
The numbers of grazing days for individual cattle categories are presented in the@.ab.

Tab. 5-4 Weights of individual categories of cattle, 1962013, in kg

Categories of cattle 1990¢ 94 1995¢ 98 1999¢ 04 2005¢ 09 2010- now
Mature cows (dairy and suckler) 520 540 580 585 590

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*

b23SY F {AyOS wnndg GKS 13S tAYAOGD FT2NJ a/ | t@Sae aKAFTFAISR dzLJ

Tab. 5-5 Feeding situation, 199€R013, irt6of pasture, otherwise stall is considered

Categories of cattle 1990¢ 94 1995¢ 98 1999¢ 04 2005¢ 09 2010- now
Dairy cows 10 20 20 22 15
Suckler cows 10 20 20 50 95
Heifers > 2 years 30 30 30 35 50
Bulls > 2 years. 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*
b20SY F {AYyOS Hnnd GKS 3S fAYAG F2N a/lfo@Saé aKATGSR dzLJ
Tab. 5-6 Grazing days for individual cattle categories
Categories of cattle 1990¢ 94 1995¢ 98 1999¢ 04 2005¢ 09 2010- now
Dairy cows 18 20 36 40 27
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*
b20SY F {AYyOS Hnnd GKS 3S fAYAG F2N a/lfto@Saé aKATGSR 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 statisfiab.b-7), in which only milk from

dairy cows is considered, increased to 20li8&s/day/headin 2013, with an average fat content of
3.8%4 A relevant daily milk production of nafairy cows is 3.5 l/day/head. The activity data of milk
production comes from the official statistics (CzSO) and these are verified in Yearbook ahdagteh

Republic (annual report).

As the official statistics, specifically from CzSO, provide population values for cows and other cattle, the
NBadzZ GAy3a 9Ca Ay GKS /wC ¢FofSa | NB -FRSAFME SO (FRINS &
numbers of animal population are based on surveys of livestock (up to 1991 as at 1.1., from 1992 to 2002

as at 1.3., since 2003 as at 1.4.).

The countryspecific parameter DE (digestibility,%n for cattle was estimated based on existing
publications. Consgting the individual OMD (organic matter digestibility) values for the most common
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feed (e.g. corn silage, hay and straw, green fodgalfalfa and clover, etc.) the average digestibility for
cattle was estimated. The estimated average digestibility spoeds to approximately 206 Y 2 dz] 2 f 2 @t
2 ¢C2Yt yl 20t
{2YYSN mddpn =
t 21 RNOS {fromotBeEReeAEh Institute for Cattle Breeding, Ltd., pers. com.) determined the
conservative average digestibility values for 3 basic cattlecatdgories. These digestibility values were
employed for the emission estimation:

9 Dairy cattle
M Suwkler cows
i Other cattle

Iy R

l2Y2€ 1}
t SGNR 2046

Iy R

HAny

I YR

{2YYSN) HnnHZ

DE = 6%
DE = 6%
DE = 6%

HAamMmnZ

Iy R

l2Y2€1F

BSYI| Yy

Details of the calculation are given in the abewentioned study (Kolar, Havlikova and Fott, 2004) and
the results are illustrated iffab. 58. It is obvious that EFs have increased slightly since 1990 beasfiuse

the increasing weight and milk production for cows and because of the increasing weight and weight

gain for other cattle. On the other hand, £emission from enteric fermentation of cattle dropped
during the 199€2013 period to about one half of the fimer values due to the rapid decreases in the
numbers of animals kept.

Tab. 5-7 Milk production of dairy cows and fat content (19¢2013)

Dairy cows Daily production Fat content
[thousands] [liters/ day head] [%]
1990 1206 10.67 4.03
1991 1165 9.63 4.09
1992 1006 10.13 4.07
1993 902 10.18 4.10
1994 796 10.79 4.04
1995 732 11.34 4.02
1996 713 11.69 4.08
1997 656 11.29 4.02
1998 598 12.44 4.05
1999 583 12.85 4.03
2000 548 13.55 4.00
2001 529 14.00 4.03
2002 496 15.08 3.98
2003 490 15.77 3.98
2004 476 16.41 3.98
2005 438 17.13 3.90
2006 424 17.45 3.90
2007 410 17.94 3.88
2008 406 18.51 3.86
2009 400 18.82 3.85
2010 384 18.91 3.86
2011 374 19.53 3.88
2012 373 20.31 3.85
2013 367 20.39 3.88

Tab. 5-8 Methane emissions from enteric fermentation, cattle (Tier 2, 132013)

Dairy cows | Other cattle EF. cows EF. other Em. cows Em. other Emissions
[thous.] [thous.] [kg CH/hd] [kg CH/hd] [Gg CH] [Gg CH] [Gg CH|
1990 1206 2300 82.35 39.25 99.33 90.28 189.61
1991 1165 2195 79.01 39.41 92.08 86.50 178.58
1992 1006 1943 80.67 40.38 81.17 78.48 159.65
1993 902 1609 80.96 40.08 73.06 64.49 137.56
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Dairy cows | Other cattle EF. cows EF. other Em. cows Em. other Emissions
[thous.] [thous.] [kg CH/hd] [kg CH/hd] [Gg CH] [Gg CH] [Gg CH|

1994 796 1366 82.81 40.03 65.90 54.67 120.56
1995 732 1298 86.29 41.98 63.18 54.47 117.66
1996 713 1275 87.78 42.28 62.63 53.91 116.55
1997 656 1210 86.09 42.88 56.50 51.87 108.37
1998 598 1103 90.27 43.04 53.97 47.48 101.44
1999 583 1074 94.16 45.57 54.90 48.96 103.86
2000 548 1026 96.42 45.92 52.82 47.10 99.92
2001 529 1053 98.17 46.52 51.97 48.98 100.96
2002 496 1024 101.59 47.29 50.42 48.42 98.83
2003 490 984 103.98 47.60 50.99 46.81 97.80
2004 476 952 106.20 47.53 50.54 45.27 95.80
2005 438 960 108.46 48.31 47.49 46.36 93.84
2006 424 950 109.56 48.35 46.45 45.91 92.36
2007 410 981 111.07 48.45 45.58 47.53 93.11
2008 406 996 112.85 48.88 45.76 48.69 94.45
2009 400 964 113.82 48.77 45.47 47.00 92.47
2010 384 966 114.26 47.91 43.82 46.27 90.09
2011 374 970 116.55 48.29 43.57 46.84 90.41
2012 373 981 118.93 48.23 44.38 47.29 91.67
2013 367 985 119.48 48.43 43.89 47.73 91.62

Enteric fermentation of other livestock

Compared to the cattle, the contribution of other farm animals to the wholg €&hissions from enteric
fermentation is much smaller, only about %65 Therefore, CiHemissions from enteric fermentation of
other farm animals (other than cattle) are estimated using Tiapproach. Because of some features of
keeping livestock in the Czech Republic that are similar to the neighbouring countries of Germany and
Austria, efault EFs for Tiek approaches recommended for Western Europe were employed. The
obsolete national approach used in the past, which was found not to be comparable with other
9dzNB LISy O2dzy i NASa étal.21Ho%Be Was definiively abboyiddl. TeSetimatesl |
values are presented for the whole period since 1990.

Sheep, goats, swine and horses

The Czech Statistical Office (CzSO) publishes data on the number of goats, sheep, swine, horses and
poultry annually in the Statistical Yearbook94@2013).

Considering the rather small numbers in these animal categories, default coefficients from the IPCC
method have been used for estimating methane emissions: 8 kg of methane annually per head for sheep,
5 kg of methane for goats, 1.5 kg of metledior 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 breedinfawh animals are caused both by enteric
fermentation and also by the decomposition of animal excrements (manure). Determination of these
emissions was prepared at the level of both Tieand Tie2. As enteric fermentation is considered
according toTab.5-1 to constitute akey sourcepreference should be given to determination in Ter
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C2NJ l[jdaAdGS | f2y3 GAYSSE OFtOdzZ I GA2ya ¢SNBetayl aSR
1996). In principle, emissions from animal excrements couldabmilated according to Tidr (this is not

akey sourcg however, because of 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 &
1994WSt NyS1 SaG 32X mMphcod 'y | LILINRFOK o6FaSR 2y KAZ
reviews organized by UNFCCC. Moreover, IEFs (implied emission factors) were mostly found as outliers:
especially EFs for enteric fermentation in cattle sednto be substantially underestimated. Details of

the historical approach are 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 @llation of Chlemissions. 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 sourcg come predominantly
from cattle. Therefore i€r 2, as described in Good Practic¢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 CzechliBépat are similar to
the neighboring countries of Germany and Austria, default EFs forlTigpproaches
recommended for Western Europe 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 of suitable
quality. The relevant nationally specific data, milk production, weight, weight gain for growing animals,
type of stabling, etc. were collected by our extdrrexperts (Hons and Mudrik, 2003). Moreover,
statistical data for sufficiently detailed classification of cattle, which are available in the Czech Republic,
were also collected at the same time. Calculation of enteric fermentation of cattle using djproach

was described in a study (Kolar, Havlikova and Fott, 2004) for the whole time series since 1990 using the
abovementioned countryspecific data. The necessary QA/QC procedures were performed in
cooperation with experts from IFERhe nationally speéfic data like weight of individual categories of
cattle, weight gains of these categories and recent feeding situatiere revised in 2006The new
values were estimated in a similar way by our external experts (Mudrik and Havranek, 2006) for the next
period.

The national zogechnical inputs (mainly weight, weight gain, daily milk 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 Protion. Also in this submission, the soategory
b{dz01t SNJ O02¢ab ¢Fa NBI{f{20RIEGRE TRV (iS4 A NE 2 XDB
population data was used. Additionally, the new digestibility values (DE) were employed for cattle
(detailed inChapter 6.2.2.1), affecting the implied emission factors for cattle categories. These changes

in the activity data and input parameters resulted in changes in emissions for the entire reporting period.

Uncertainty estimates are based on expert judgment Thncertainty in the activity data equals t&b
The uncertainty in the emission factor equals t&@20he combined uncertainty, calculated according to
IPCC Tier 1 methodology, equals to 20.6

5.2.1.4 Source-specific QA/QC and verification

A detailed descriptiomf sourcespecific QA/QC and inventory verification of agriculture is presented in
section 6.1.3.
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5.2.1.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

The 2006 IPCC Guidelines methodologyg im@plemented to the agriculture sector of the Czech national
emission inventory for the entire period 192013. New GWPs were utilized to calculate, @Q.
emissions. After implementation of 2006 IPCC Guidelines, the values of emissions in the Enteric
Fementation category remained unchanged in the whole entire period. The changes of emissions are
OFdzaSR o6& LW eAay3da ySg D2t O0a 2yteo

5.2.1.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncertdias is currently in progress.

5.2.2 Manure management (CRF 3.B)

This chapter describes the estimation of 4B and direct (4%) and indirect (239 N,O emissions
coming from animal manure management. Total emissions are 1758.9 G Ci@® 2013. Fodetailed
information see Tab.-5.

The good agricultural practices were developed based on agricultural policies and structures that support
the trends in animal waste management system allocation. These practices aim to use techniques to
reduce emissionsprotecting the environment while incurring the low costs. Among these procedures
are included inexpensive and austerity measures, such as the incorporation of relevant proteins in
livestock feed, regular cleaning of the stables or proper timing of meaapplications to agricultural land

in the period when plants absorb the maximum amount of nutrients. Such measures may also involve
complicated procedures, such as using Hemvission techniques for application and storage of manure,
livestock housing.

5.2.2.1 Souce category description

During period 1992013 the emissions from Manure Management decreased I 6he emissions
from cattle and swine dominate this trend. The reduction in the cattle population is partly
counterbalanced by an increase in cow efficigilincreasing gross energy intake and milk production).

This emission source covers manure management of domestic livestock. Both nitrousNy<far{d
methane (Ck) emissions from manure management of livestock (cattle, swine, sheep, horses, goats and
poultry) are reported. The animal waste management systems (AWMS) are distinguish&dOfor
emission estimations: liquid system, daily spread, solid storage & dry lot and other manure management
systems. Nitrous oxide is produced by the combined nittificadenitrification processes occurring in

the manure. Methane is produced in manure during decomposition of organic material by anaerobic and
facultative bacteria under anaerobic conditions. The amount of emissions is dependent on the amount of
organic naterial in the manure and climatic conditions.

Tab. 5-9 List of emissions from Manure Management during 192013 (inGg C®eq.)

- N,O emissions
TOTAL CH emissions Direct Indirect
1990 4260.9 1279.9 1995.6 985.5
1991 4060.6 1220.2 1899.0 941.4
1992 3716.5 1116.6 1725.8 874.1
1993 3350.4 1009.9 1545.2 795.3
1994 2949.2 881.2 1369.7 698.3
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- N,O emissions
TOTAL CH emissions Direct Indirect
1995 2767.5 832.6 1278.0 656.9
1996 2773.2 786.4 1325.6 661.2
1997 3371.1 735.9 1995.6 639.6
1998 2543.8 707.6 1221.5 614.7
1999 2578.9 721.0 1235.8 622.1
2000 2459.1 713.1 1154.5 591.5
2001 2409.7 718.6 1112.6 578.5
2002 2380.6 742.9 1065.2 572.6
2003 2333.5 754.8 1019.2 559.4
2004 2241.5 724.7 982.0 534.7
2005 2149.8 698.6 939.5 511.7
2006 2122.4 690.5 926.4 505.5
2007 2110.8 693.2 916.4 501.2
2008 2046.0 676.0 890.6 479.4
2009 1906.2 630.1 837.1 439.0
2010 1837.9 584.5 826.5 426.9
2011 1773.7 567.3 798.1 408.3
2012 1745.8 559.1 788.6 398.1
2013 1758.9 564.2 792.4 402.2

5.2.2.2 Methodological issues
Methane emissions (CRF 3.B.1)

CH emissions from manure management were identified &&w sourcenly by trend assessment (TA).

The estimation of methane emissions from Manure Management is provided of cattle by Tier 2. This
category of emissions was identified based on analysis of National Inventory System (NIS)yas a ke
category by trend (see Tab-1).

Cattle category
The activity data as cattle population distributed by age comes from the Czech statistical office (CzSO).
This is a consistent time series of number of animals during entire reported period-2093). Gross

energy (GE) values aréiél A YIF 6 SR o6 ASR 2y @tKS2004). These GE pararieiedzR & Y
are reported in CRF as a counsecific data for the entire reported period@igb. 510).

Tab. 5-10 Gross Energy (GE, MJ/head/dayf cattle in period 1992013

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

Dairy cows 209.3 | 200.8 | 205.0 | 205.7 | 210.4 | 219.3 | 223.1 | 218.8 | 229.4 | 239.3 | 245.0 | 249.5
Other cattle 99.7] 100.1 | 102.6 | 101.8 | 101.7 | 106.7 | 107.4 | 109.0 | 109.4 | 115.8 | 116.7 | 118.2

2002 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Dairy cows 258.1| 264.2 | 269.9 | 275.6 | 278.4 | 282.2 | 286.8 | 289.2 | 290.3 | 296.2 | 302.2 303.6
Other cattle 120.2| 121.0 | 120.8 | 122.8 | 122.9 | 123.1 | 124.2 | 123.9 | 121.7 | 122.7 | 122.6 | 123.1

The current updated data of AWMS distribution were applied for emission estimation. The other specific

LI N} YSGSNE FT2NJ SadAYlFdAz2y 2F SYAdaArzy Tl @liaBNB T2
(2012). The specific parameters recommended foraige & G dzZRe@ Ay Yy SAIKoa@deNAy I 32
2012) are comparable to the default values (2006 IPCC Guidelines) and corresponds to Czech climate
O2yRAGAZ2Yad ¢KS LI NI YSiSatal. 2813)0&ne YitliaéR6rRhe Bryissidn N Y'Y 3 ¢
estimation Tab. 511). The VS parameters calculated based gn B! { | | yR a/ C @édtf dzSa
al. (2012) and EF for estimation of methane emissions are presented in5aBle
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Tab. 5-11 List of parameters for methne emission factor estimation in Manure Management in Czech conditions

Parameters Dairy cows Other cattle
B, 0.24 0.17
ASH 8%
MCEF values:
Liquid system 17%
Daily spread 0.1%
Solid storage and dry lo 2%
Pasture range and paddod 1%

Tab. 5-12 Parameter VS, Ekg CHh/yr) and methane emissions from Manure Management in period 198013

CH, emissions
Dairy cows Other cattle
VS EF VS EE Gg CH
1990 3.95 13.14 2.28 7.98 34.21
1991 3.80 12.62 2.30 8.05 32.38
1992 3.87 12.88 2.25 7.91 28.34
1993 3.89 12.93 2.23 7.86 24.32
1994 3.97 12.91 2.23 7.87 21.02
1995 412 12.82 2.33 7.84 19.56
1996 4.19 9.94 2.34 7.91 17.18
1997 411 8.02 2.36 8.05 14.99
1998 4.31 8.40 2.37 8.10 13.95
1999 4.50 8.89 2.50 8.61 14.43
2000 4.60 11.11 2.52 8.70 15.01
2001 4.69 11.44 2.54 9.47 16.03
2002 4.85 14.30 2.58 9.68 17.01
2003 4.96 17.06 2.59 9.76 17.96
2004 5.06 17.41 2.59 9.75 17.57
2005 5.16 17.60 2.64 9.97 17.28
2006 5.22 17.78 2.64 10.00 17.03
2007 5.29 18.02 2.65 9.78 16.99
2008 5.37 18.31 2.67 9.61 17.00
2009 5.42 18.46 2.68 9.34 16.37
2010 5.45 19.18 2.64 8.75 15.81
2011 5.56 19.56 2.66 8.73 15.78
2012 5.67 19.95 2.66 8.65 15.92
2013 5.69 20.04 2.67 8.67 15.90

The equations fodetermination of emission factors and estimation of methane emissions were taken
from the IPCC (2006).

1. To estimate the methane emissions the Eq. 10.22 (2006 IPCC, p. 10.37) was used:
CHSYA&a&aA2ya oD3IkeSIHNDL TI°kgEGghoocCc fF OFGGEt S L2 LIz |

2. To estimate the VS parameter the Eq. 10.24 (2006 IPCC, p. 10.42) was utilized:
VS = GE * [({DE/100)+(UE*GE)] * {ASH/18.45)

3. The atimation of methane emission factors by Eqg. 10.23 (2006 IPCC, p. 10.41) was done:
9C ' +{FocpfF.2FNnXcTfF 1 Oal/ Cfaf{ov

Other livestock category
The emissions for other than cattle farm animals are estimated bylTapproach. Default EFs for

Western Europe were employed for similar reasons as in the previous paragiaph513). Similarly as
for enteric fermentation, the obsete national approach used in the past was abandoned because of

Part 1: Annual inventory submission 196



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902013

lack of comparability with other countries. In relation to the decreasing trend in animal population
(especially cattle and swine) the emissidnem Manure Managementapidly declined durindl990
2003.

Tab. 5-13 Table 6.8 IPCC default emission factors used to estimatgddtissions from Manure Management

Livestock type EF (kg/headlyr)
Sheep 0.19
Goats 0.12
Horses 1.39
Swine 3.00
Poultry 0.078

Nitrous oxide emissions (CRF 3.B.2)

N,O emissions from manure management were identified as a key source; Tier 2 methodology is used for
emission estimation for the cattle category (Tier 2 for other animals). Emissions are calculated on the
basis & N excretion per animal and animal waste management system. Following the guidelines, all
emissions ofN,O taking place before the manure is applied to soils are reported under Manure
Management. The IPCC Guidelines method for estimdtit® emissions from manure management
entails multiplying the total amount of N excretion (from all animal species/categories) in each type of
manure management system by an emission factor for that type of manure management system.

Input data consists in thenass fraction Xi,j of animal excrement in animal category i (i = dairy cows,
20KSNJ OFGidtSYT LIATEAST X0 F2N G NI Anza Waste Madagethdnt S E ON.
System) j (j = anaerobic lagoons, liquid manure, solid manure, pasturage pdedgisg 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 Eastern and Western Europe. AWMS parameters
presented in the IPCC methodgly (IPCC 2006) were determined for the Czech conditions. The Czech
specific AWMS parameters are distributed to dairy and-dainy cattle categoriesT@ab. 515).

A capacity of manure storage corresponds to their actual production for 6 months. Thisataaspty to

storage of solid manure on agricultural land prior to use. On agricultural land may be solid manure stored
for a maximum period of 24 months (Decree No. 274/1998 Coll.). If the company manages in vulnerable
areas, the solid storage is permittean the agricultural land a maximum period for 12 months
(Regulation 103/2003 Coll.). On the same site of agricultural land the company/owner can save fertilizer
again after four years after soil cultivation of the agricultural land. Liquid manure wélidoed in leak

proof tanks or scrub areas in the stables. Reservoirs and tanks or areas in the stables match the capacity
of at least four months estimated production of liquid manure or share a minimum of three months
estimated production of liqguid manurand dung, depending on climatic conditions of the region.

In response to the list of potential problems and further questions raised by the ERT, the Czech Republic
revised the Nex values for dairy and raairy cattle (se@ab. 514) and changed the disbution ratio of

manure per AWMS (se€Bab. 515) according to the national conditions based on expert judgment (Hons
YR adzZRnjN1 HAann I yRcpesslcdd)f NI WP wHamn YR HAMM

The IPCC default nitrogen excretion (Nex) values and distribution of AWM®syfete other animal
categories (excl. cattle) are presentedTiab. 516. According to GPG (IPCC, 2000), the IPCC default
values for swine were taken from Tables3 Bhrough B6 and the IPCC default values for all the other
animal species were taken fromaflle 421. The emissions are then summed over all the manure
management systems. A manure production data for individual AWMS are reporfedh.isl7.
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Tab. 5-14 Czech national Nex (nitrogen excretiomilues used to estimate O emissions from Manure Management

Nitrogen excretion (Nex)
Dairy cows Nondairy cattle
(AVG value)
[kg/head/year]
1990 101.94 58.51
1991 99.06 58.66
1992 100.51 59.66
1993 100.85 59.17
1994 102.38 59.09
1995 105.93 61.27
1996 107.45 61.61
1997 105.75 62.28
1998 109.63 62.52
1999 114.61 65.43
2000 116.57 65.87
2001 118.26 66.58
2002 121.16 67.47
2003 123.33 67.90
2004 125.32 67.78
2005 127.15 69.00
2006 128.13 69.00
2007 129.39 69.00
2008 130.89 69.51
2009 131.71 69.99
2010 132.59 68.76
2011 133.83 69.17
2012 135.78 69.10
2013 136.07 69.30

Tab. 5-15 Czech national distribution of AWMS systems for cattle category only

Dairy cows Fraction of ManureNitrogen per AWMS (ifi6)
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
2010- now 27 1 65 7
Non-dairy cattle (AVG) Liquid Daily spread Solid PRP
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
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Tab. 5-16 IPCC default nitrogen excretion (Nex) and distribution of AWMS systemsfioer animal categories

Type of AWMS
Livestock type (kg /r’]\é ea):j i) Liquid sls?elg d Solid PRP Other
Fraction of Manure Nitrogen per AWMS @)
Sheep 20 0 0 2 87 11
Swine 20 76 0 23 0 1
Poultry 0.6 13 0 1 2 84
Horses 25 0 0 0 96 4
Goats 25 0 0 0 96 4

Tab. 5-17 Manure production distributed by individual AWMS in 2013

AWMS Nitrogen Production in Manure
(kg N/yr)
Liquid systems 68 021 295
Solid storage & drylot 61 311 853
Other 12 586 535
Daily spread 1111693
Pasture range and paddock (PRF 26 803 854
Total 169835 229

Emission factors

To estimateN,O emissions from manure management, the default emission factors for the different
animal waste management systems were taken from thderéb.21 (2006 IPCC), see Tah85

Tab. 5-18IPCC default emission ¢tors of animal waste per different AWMS

AWMS Emission Factor (EF3)
(kg NO-N per kg N excreted)
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 volatile nitrogen losses that occur primarily in the forms of ammonia and
NOx. The fraction of excreted organic nitrogen that is mineralized to ammonia nitrogen during manure
collection and storage depends primarily on tinaed to a lesser degree temperature. Simple forms of
organic nitrogen such as urea (mammals) and uric acid (poultry) are rapidly mineralized to ammonia
nitrogen, which is highly volatile and easily diffused into the surrounding air. Nitrogen losses biggin at
point of excretion in houses and other animal production areas and continue througsiteon
management in storage and treatment systems (i.e., MManure management systems). Nitrogen is
also lost through runoff and leaching into soils from thedsgliorage of manure at outdoor areas, in
feedlots and where animals are grazing in pastures.

Tier 1 calculation of N volatilization in forms of JdiHd NQ from MMS is based on multiplication of the
amount of nitrogep excreted (from all livestock cateigs) and managed in each MMS by a fraction of
@2t F0ATAT SR YyAGNRISY 69ljd mnducod b f2aasSa | NB
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using default nitrogen excretion data, default MMS data (Annex 10A.2, Tabled 1®A0A8) and

default fradions of N losses from MMS due to volatilization (Table 10.22). In order to estimate indirect
N,O emissions from Manure Management, two fractions of nitrogen losses (due to volatilization and
leaching/runoff), and two default indirect & emissions factorassociated with these losses {(ERd

EFE) were applied (Table 11.3, IPCC 2006 Guidelines). Default values for volatilization N losses are
presented in the Table 10.22. The fraction of manure nitrogen that leaches from manure management
systems (Fragams=30%) is highly uncertain. The sum of indirect emissions from Manure Management

is preserted in the last column in Tab-%

5.2.2.3 Uncertainty and time -series consistency

As mentioned above, methane emissions from the breeding of farm animals are caubelybenteric
fermentation and also by the decomposition of animal excrements (manure). Determination of the latter
was pepared at the level of Tiel, excluding the cattle, where the emissions are calculated by Tier 2
since submission 2012.

The Czech tm accepted critical remarks put forth by the International Expert Review Teams (ERT). A
concept, in accordance with the plan for implemieigt Good Practice, is based decision, that CH
emissions from manure management for flim animals are estimateldy Tierl approach. For similar
reasons as in the previous paragraphs, the default emission factors for Western Europe were employed.

On the basis of the recommendations of the ERT 2@@9,estimation of manure managemem,O

emissions from horses and g is reported as two individual groups of animatatégory Other
livestockwasregrouped to two categories), applying the IPCC Tier 1 method and the IPCC default values.
¢CKS G201t SYAaaA2MASYNBYXAAKS ONB ¥ 3Ia NFaaiBted | y I IS Y

According to therecommendations of ERT 2011 (ARR), the recalculation of emissions from Manure
Management was performed using new national parametéesd consumption, nitrogen feed intake

and protein content of milk and feed (revised Neadue).In addition, the values of digestible energy
expressed as a percentage of gross energy (DE) for cattle were revised (the default values were
substituted by national values). Further national data on the distribution of manure management
practces NP aa !2a{ 6SNB O02ff SO0SR I wPersaadRl § SR O0YDI LI
According to the previous reiterated ERT recommendation (ARR 2011), the Czech Republic recalculated
the methane emissions from Manure Management of cattle. In line with the EPRiGhertier method

to estimate the Cldemissions from Manure Management (cattle only) was implemented in 2014
submission. The aim of the recalculation was to review the estimation of methane emissions from
Manure Management of cattle by Tier 2. The fdectation of methane emissions from manure
management of cattle resulted in an increase in emissions from cattle category appfdin 1890,

resp. 420in 2011. Total methane emissions from Manure Management increased after recalculation by
7%in 1990, rap. by 266in 2011 (Tab5-12). The study Exnerova (2013, in Czech) describing a new
method was elaborated.

Application of the highetier method to methane emission estimation in 2014 submission has the effect
of reducing the uncertainties of this sudategory.

On the basis of the recommendations of the ERT 204%ed on new zotechnical data and updated
country-specific parameters and activity data the emissions from Manure management for dairy and
non-dairy cattle categories were calculated by Tier &imod over the entire 199Q011 reporting period.

The estimation oN,O emissions from Manure management was performed using the revised Nex values
for dairy and nordairy cattle with the updated parameters (feed consumption, nitrogen feed intake and
protein content of milk, to estimate the amount of N retained in milk). Equations 10.32 and 10.33 (2006
IPCC) were used to revise Nex and to calculate the variables for nitrogen intake and nitrogen retained
(milk production and growth). The results served as iaput for Eq. 10.31. The parameters for
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estimation of the revised Nex for cattle were collected from literature and from personal
communications with agricultural experts. The protein content in milk was determined %(P8ustka

2007, Ingr 2003 andufek 2000) and protein content in feed (in dry matter) t&d@eman- Czech feed

standards 121% Central Institute for Supervising and Testing in Agriculturgs18 Y I NJ 6 O2 @t L
commun. 1618%). The countrnspecific redistribution of manure managemeprtactices across AWMS

for cattle (Tab. 515) was taken from Hons and Mudrik (2004) for the 19999 period and updated

RFEGE FNBY Y@ LI Gphry.comdwasiusen forthe 2GA®&R1L1 period. dr. Kvapilik (author

of the Annual report of Czedatattle breeding of the Institute of Animal Science in Prague) also provided
national data on grazing animals (cattle feed situation, Bale. 55 and Tab. 56).

Uncertainty estimates are based on expert judgment. The uncertainty in the activity data ¢o&its
The uncertainty in the emission factor for estimation of,@hhissions equals to 29 for estimation of
N,O emissions, this value equals t0%30The combined uncertainty for GEmissions equals to 20/6
and that for NO emissions equals to 30 %il

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 6.1.3.

5.2.2.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

The 2006 IPCC Guidelines methodology was implemented to agriculture sector of Czech national
emission inventory for the entire period 192M13. New GWPs were utilized to calculate, @Q.

emissions. In the current submission onebsector was added in Manure Management. Newly the
emissions from Indirect 0 Emissions from manure management are reported. The change of emission
factors (BB F2NJ SadAYlFr A2y 2F SYAaarazya FNBY !2a{ I|yR
sum of these emissions from Manure Management.

5.2.2.6 Source-specific planned improvements, including tracking of those identified in the
review process

According to recommendation of ERT a revision of the estimated N excretion rate for goats would be
solved in the futureThe analysis of uncertainties is in progress.

5.3 Rice cultivation (CRF 3.C)

G LINBaSyidasx y2 O2YYSNOAFET NROS OdzZ GA@lIGA2Y Aa o685
key is reported in the CRF tables.

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 sourceblaf soil emissiongTab. 51). Nitrous oxide is
produced in agriculturadoil as a result of microbial nitrificatiesrenitrification processes. The processes

are influenced by chemical and physical characteristics (availability of mineral N substrates and carbon,
soil moisture, temperature and pH). Thus, addition of minerabgin in the form of synthetic fertilizers,
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animal manure applied to soils, crop residue/renewal and sewage sludge enhance the formation of
nitrous oxide emissions.

Nitrous oxide emissions from agriculture include these subcategories:
1 The direct emissiongsynthetic fertilizers, animal manure applied to soils, crop forage
residues/renewal and sewage sludge)
1  The emissions from pasture manure (PRP)

1 The indirect emissions (atmospheric deposition and nitrogenous substances flushed into water
courses and reseoirs -leaching)

In 2013, 756 of total N,O emissions from Agriculture originated from Agricultural Soils, while the rest
originated from Manure Management (2§. The trend inN,O emissions from this category is during
reporting period 1992013 decreasinglab. 519 and Fig. & present theN,O emissions of Agricultural
soils by the individual sutategories.

GHGemissions from Agricultural soils (Gg®)

irect PRP M Indirect

Fig.5-2 Nitrous oxide emissions from Agricultural soils sorted by stdtegories

Tab. 5-19N,O emissions come from Agricultural Soils in period 198113 in Gg bD

Total Direct emissions Indirect emissions
Year o Pasture
emissions Atmosph. .
a b c d Manure " Leaching
deposition

1990 17.62 5.91 3.35 2.78 -- 0.88 1.86 2.83
1991 14.87 4.21 3.21 2.65 -- 0.85 1.62 2.34
1992 12.44 3.20 2.95 2.14 -- 0.75 1.41 1.99
1993 10.92 2.55 2.65 2.16 -- 0.63 1.23 1.70
1994 10.49 2.87 2.32 1.97 -- 0.53 1.15 1.65
1995 11.02 3.24 2.18 1.98 -- 0.73 1.16 1.71
1996 10.29 2.69 2.20 2.01 -- 0.72 1.10 1.58
1997 10.31 2.91 2.12 1.91 -- 0.67 1.10 1.60
1998 9.89 2.87 2.03 1.77 -- 0.62 1.06 1.55
1999 9.94 2.83 2.06 1.81 -- 0.63 1.06 1.55
2000 9.87 3.01 1.96 1.69 -- 0.60 1.05 1.55
2001 10.16 3.19 1.94 1.78 -- 0.61 1.05 1.59
2002 9.90 3.21 1.92 1.55 0.01 0.59 1.04 1.58
2003 8.88 2.71 1.86 1.31 0.02 0.58 0.97 1.43
2004 9.68 3.06 1.79 1.77 0.02 0.57 0.98 1.49
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Total Direct emissions Indirect emissions
Year . Pasture
emissions Atmosph. .
a b c d Manure " Leaching
deposition

2005 9.26 2.92 1.72 1.63 0.02 0.59 0.95 1.43
2006 9.16 3.04 1.70 1.40 0.03 0.58 0.95 1.45
2007 9.43 3.16 1.69 1.45 0.03 0.64 0.97 1.49
2008 9.83 3.36 1.64 1.60 0.03 0.70 0.98 1.52
2009 9.28 3.14 1.52 1.53 0.02 0.73 0.91 1.42
2010 9.14 3.20 1.48 1.40 0.04 0.70 0.91 1.42
2011 9.58 3.37 1.42 1.67 0.04 0.73 0.91 1.45
2012 9.52 3.51 1.39 1.44 0.03 0.75 0.92 1.47
2013 9.92 3.69 1.41 1.55 0.03 0.76 0.94 1.52

Note: a, b, ¢, d = individual sources of direct emissions; (a) Synthetic fertilizers, (b) Animal manure applied taCsojs, (c)
(fixing and residues) and (d) Sewage sludge

5.4.2 Methodological issues

Although agricultural soils are key source, emissions ¢b Mre estimated and analyzed using Tier
approach of the IPCC methodology (2AB&Q. A set of interconnected spreadsheets in MS Excel has
been used for the relevant calculations for several years. Thisstzns from nitrogen excreted to
pasture range and paddocks by animals are reported under animal production in CRF table. The nitrogen
from manure that is spread daily is consistently included in the manure nitrogen applied to soils.

5.4.2.1 Activity data

The standard calculation of Tidr required the following input information based on Statistical
Yearbooks of the Czech RepubBtatistical Yearbook49962013):

1 An amount of nitrogen applied in the form of industrial nitrogen fertilizers (CzSO data);
1 Afarm animal populatia data (CzSO data presented abT5-3);

1 An annual yields (i.e. harvests, see TaB0)

1 A manure production during grazing of animals (PRP categoryadedl7).

1 An annual sewage sludge directly applied to the agricultural soils

Tab. 5-20 Annual yield of agricultural products (t/ha)

Grains Pulses | Potatoes Sugar Fodder Soya
beets beans
1990 5.42 2.68 16.00 33.89 6.77 3.67
1991 4.84 2.74 17.95 33.73 7.43 10.67
1992 4.14 2.22 17.78 31.11 5.67 6.17
1993 4.03 2.42 22.83 40.19 6.55 1.12
1994 4.08 2.26 16.03 35.53 5.74 1.02
1995 4.17 2.38 17.04 39.63 6.13 1.29
1996 4.19 2.40 20.80 41.45 6.27 1.42
1997 4.12 2.01 19.24 39.39 6.16 1.37
1998 3.97 2.29 21.08 40.71 5.97 1.25
1999 4.37 2.55 19.67 45.55 5.74 1.53
2000 3.92 2.09 21.32 45.62 5.60 1.25
2001 4.51 2.38 20.82 45.33 5.79 1.59
2002 4.33 1.91 23.51 49.45 6.21 2.13
2003 3.97 1.98 18.97 45.20 4.91 1.55
2004 5.47 3.11 23.96 50.35 6.06 1.43
2005 4.81 244 28.08 53.31 6.20 2.04
2006 4.18 2.24 23.05 51.48 6.08 1.85
2007 4.58 2.13 25.71 53.25 5.98 1.75
2008 5.39 2.15 25.83 57.26 6.39 2.17
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Grains Pulses | Potatoes sSugar Fodder Soya

beets beans
2009 5.13 2.14 26.19 57.91 6.57 2.26
2010 471 1.86 24.56 54.36 6.05 1.69
2011 5.64 2.85 30.45 66.84 7.01 2.36
2012 457 1.94 27.98 63.26 6.75 2.29
2013 5.26 2.14 23.12 60.00 6.55 2.07

5.4.2.2 Direct emissions from managed soils (CRF 3.D.1)

Synthetic N fertilizers (CRF 3.D.1.1)

The application of agricultural fertilizers was intensive in the Czech Republic, but decreased radically
during the1990s. The amount of nitrogen fertilizers applied in 1990 #dgqdado over 418 kt decreased to

261 kt in 2013. This corresponds to the trend reported for use of fertilizers, which decreased a lot in
SINI & mophbna o{tfdzaz2dt Si IfdI HAnNncOD

Organic N applied as fertilizer (animal manure, sewage sludge) (CRF 3.D.1.2)

The amount of organic N inputs applied to soils is calculated using Equation 11.3 (2006 IPCC Guidelines).
This includes applied animal manure, sewage sludge and compost applied to soils. | @sténate

the amount of animal manure nitrogen that is directly applied to soils, or used in feed, fuel, or
construction purposes, it is necessary to reduce the total amount of nitrogen excreted by animals in
managed systems by the losses of N throughatidation, conversion to O and losses through
leaching and runoff. To coordinate with reporting fosNemissions from managed soils the Eq. 10.34

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 sufzategory includes the emissions generated by direct application of sewage sludge
to agricultural soils. The verifiable activity data from CzSO are available since 2002 ioftdnemass.

The national specific value of nitrogen content®d 2 S &tJ#.&009) and default emission factor (EF

see Table 11.1., 2006 IPCC Guidelines) were utilized to estimate the emissions from sewage sludge.

Urine and dung N deposited on pasture by grazing animals (PRP) (CRF 3.D.1.3)

The annual amount of N deposited on pasture, range and paddock soils by grazing animals is estimated
using Eg. 11.5 from the number of animals in each livestock species, the annual average amount of N
excreted byeach livestock species, and the fraction of this N deposited on pasture, range and paddock
soils by each livestock species. The data needed for this estimation can be obtain from PRP (cattle, swine
and poultry) from the livestock category. The default esiig factors (Talkb-21) are used to estimate
emissions from different animal category.

Tab. 5-21 IPCC default emission factors of animal waste for PRP

ER
(kgN,O-N per kg N excreted)
PRP (cattle, swinpoultry) 0.02
PRP (cattle, swine, poultry) 0.01

The fraction of livestock N excreted and deposited onto soil during grazing (FracGRAZ) varied from 0.085
in 1990 to 0.158 in 2013.
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N-crop residues (CRF 3.D.1.4)

This category includes an amount of Nchop residues (abowvground and belowground), including N
fixing crops, returned to soils annually. It also includes the N frefixibhg and norAN-fixing forages
mineralised during forage or pasture renewal. It is estimated from crop yield statistic®)(@a& default
factors for abovebelowground residue: yield ratios drresidue N contents (see Tab23).

Tab. 5-22 Data from Table 11.2 (2006 IPCC)

Sugar Soya

Grains Pulses Potatoes beets Fodder beans
Dry mater | 0.88 0.91 0.22 0.22 0.91
Rag calc calc calc calc calc calc
AGowm calc calc calc calc calc calc
FRemove 0.5 0.5 0.5 0.5 0.5 0.5
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
Nzc 0.009 0.008 0.014 0.014 0.022 0.008

Note: The parameters,gand AGyare calculated by using Eq. 11.6 (2006 IPCC Guidelines), and adequate parameters.

Since different crop types vary in residue: yield ratios, renewal time and nitrogen contents, separate
calculations are performed fomajor crop types and then nitrogen values from all crop types are
summed up. Crops are segregated into: 1) #fixing grain crops; 2) Hixing grains and pulses; 3)
potatoes 4) sugar beets; 5HiXxing forage crops (alfalfa, clover); and 6) soya. Ed 5 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 crop) was obtained from national sources
(CzS0). Since yield statistics for many crops are repagdidlddry 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 were utilized from Table 11.2. Only forage production activity data are presented asattky

in CzSO statistics.

The emission factors used for calculation of diregd dmissions from the other agriculture products are
shown h Tab. 523. The default fraction values used to estimatgONemissions are presented in Tab
5-24. The value of ERas been changed from 1.280 1% as compared to the 1996 IPCC Guidelines, as

a result of new analyses of the available experimental data (Bouwman et al., 2002a,b; Stehfest and
Bouwman, 2006; Novoa and Tejeda, 2006 in press).

Tab. 5-23IPCC default parameters/fractions used for the direct emissions

Parameters/Fractions Default values
Fragaswm 0.20
Fragcro 0.015
Fragcrer 0.03
Frag 0.45
Fragurn 0.00

Tab. 5-24 Emission factors (EFs) for the direct and PRP emissions

Direct emissions

Synthetic fertilizer

Animal Waste

Sewage Sludge

N-crop residues

ER=0.01 kg\,O-N/kg N

Pasture, range &
paddock manure

Cattle, pigspoultry

ER= 0.02 kg\,O-N/kg N

Sheep, others

EFR= 0.01 kg\,O-N/kg N
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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 tavhich N is applied), emissions ofNalso take place through two indirect
pathways. The first of these ways is the volatilization of N ag atid oxides of N (N® and the
deposition of these gases and their products,;Nashd NQ onto soils and the surface of lakes and other
waters.

Volatilization

The NO emissions from atmospheric deposition of N volatilized from managed soil are estimated using
Equation 11.9. Conversion of®IN emissions to JD emissions for reporting purposes performed by
factor 44/28.

Leaching/Runoff

The NO emissions from leaching and runoff in regions, where leaching and runoff occurs, are estimated
using Equation 11.10. Conversion ofOMN emissions to D emissions for reporting purposes is
performed by factor 44/28.

The method for estimating indirect . emissionsincludes two emission factors 4. 526): one
associated with volatilized and Hdeposited N (Ef;, and the second associated with N lost through
leaching/runoff (E&. The overall valuéor EE has been changed from 0.025 to 0.0075 ke@N/kg N
leached/ in runoff water. The method also requires values for the fractions of N that are lost through
volatilization (Fragasrand Fragasy) or leaching/runoff (Fragac). The default values dhese fractions

are presented in the Tal®-25.

Tab. 5-25IPCC default parameters/fractions used for indirect emission estimation

Parameters/Fractions Default values
Fragasm 0.20
Fragase 0.10
Frageacwn) 0.30

Tab. 5-26 Emission factors (EFs) for indirect emission estimation

Atmospheric Deposition | ER=0.01 kg\,O-per kg emitted Nkland NO,
Nitrogen Leaching ER=0.0075 kdN,O - per kg of leaching N

Indirect emissions

5.4.3 Uncertainty and time -series consistency

In relation to the consistency of the emission seriesNgD (agricultural soils) should be mentioned that
emission estimates have been calculated in a consistent manner since 1996 according to the default
methodology oflPCC006 Guidelines(IPCC2006). Emission estimates for 1990, 1992, 1994 and 1995
were obtaned and reported in several recent years; the data for 1991 and 1993 are reported (together
with year 2004) this year as part of the 2006 submission. Since in 2015 submission 2006 IPCC methods
were applied to estimate the emissions.
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The quantitative overiew and emission trends during ped 19902013 are shown in Fig-Hand trend
in NO emissions from agricultaf soils is summarized in Tabl18.

During 199€2013 the total emissions from agricultural soils decreased ¥ @@pidly during period
19901995, about 409, direct emissions decreased by%4@nd indirect emissions by %0 More than
60%reduction was reached in the animal production.

Following the ERT, the Czech emission inventory team verified the activity data required for this category
andfound that the previously reported data based on expert judgment of areas could not be confirmed
and verified from the official statistics. According to the expert common consensus (I. Skorepova, P. Fott,
E. Cienciala and Z. Exnerova), there are no ctdtivhistosols on agricultural land in this country and
hence also no data for this category. Organic soils mostly occur on forest land and they are reported in
the LULUCF sector. Duringcountry review 2009 was confirmed that there are no cultivateddssts

on agricultural land in the Czech Republic.

On the basis of the recommendations of ERTc@untry review 2009) and the ARR (2009), several
recalculations were performed\{O emissions from Animal manure applied to soils, Crop residues, N
fixing crops) and technical errors were corrected in the emission inventory of agricultural soils in the
2010 submissiors€e Chapter 10Recalculations

Given that the value of Nex for cattle was revised based on the recommendation of ERT (2011), which
led to changes inN,O emissions from i) animal manure applied to soils, ii) PRP, iii) atmospheric
deposition and iv) N lost through leaching and -afi These changes apply to the entire reporting
period.

During the centralized review in September 2012, the expeview team (ERT) identified a potential

problem in the estimation of }D Direct emissions from Agricultural soils. The ERT noted that: i) the
Czech Republic has not includediding forage crops such as alfalfa and clover in the calculationg®bf N
emisgons for the entire time series and ii) the Czech Republic has not included potatoes and sugar beet
crops produced in the country in the estimations gfoNemissions from crop residues returned to soils

for the entire time series. The ERT noted that tBisiot in line with the Revised 1996 IPCC Guidelines,

and thus it was requested that these emission categories to be revised. The recalculation was submitted

G2 9we¢ Fa | NBaz2f SR A&dadzsS 2F GKS a{l Gddz2NRIs& LI LIS
recommendations and newly obtained counspecific data, the following improvements were
implemented in the 2013 submission:

1. NHixing forage crops such as alfalfa and clover were included in the calculatiop® ehMissions
for the entire time seriesind

2. potatoes and sugar beet crops produced in the country were included in the estimation®of N
emissions from crop residues returned to soils for the entire time series

On thebasis of theeecommendations of ERT {@ountry review in Augus®ept 2011 irPrague) andhe
following ARR documeni,O emissions from agricultural soils were recalculated in the 2012 submission.
Given that the value of Nex for cattle was revised in the Manure Management category, which led to
changes iMN,O emissions from i) amal manure applied to soils, ii) pasture, range and paddocks, iii)
atmospheric deposition and nitrogen lost through leaching and-afin These changes apply to the
entire reporting period.

On thebasis of therecommendations of ERT (centralized review in September 2012, Bonn) Bigect
emissions from agricultural soils were recalculated and reported in the 2012 resubmiShisried to
changes iMN,O emissions from Mixing crops and crop residues.

Uncertainy estimates are based on expert judgment. The uncertainty in the activity data for estimation
of direct and indirect emissions from agricultural soils equals & Z0r Pasture, Range and Paddock
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Manure (PRP) this value equals tdd.0rhe uncertainty intte emission factor for estimation of direct
and indirect emissions from agricultural soils equals t&65for estimation of emissions from PRP this
value equals to 10% The combined uncertainty for the direct and indirect emissions from agricultural
soilsequals to 53.8%; for N,O emissions from PRP Manure this value equals to 280.5

5.4.4 Source-specific QA/QC and verification

A detailed description of sourespecific QA/QC and inventory verification of agriculture is presented in
section5.1.3.

5.4.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

The 2006 IPCC Guidelines methodology was implemented to agriculture sector of Czech national
emission inventory for the entire period 192013. New GWPs were utilized to calculate, @Q.
emissions. In the current submission one source of emissions was adtiedt application of sewage

sludge to managed soils. The emission factors provided by IPCC 2006 Guidelines for emission estimations
from Direct and Indirect emissions from managed soils (EF1 and EF5) were updated.

5.4.6 Source-specific planned improvements, including tracking of those identified in the
review process

According to recommendation of ERT an adding data of sewage sludgesfentine reporting period
will be conducted in the next submission. 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), thus prescribed burning ofasdvagn
not occur in the Czech Republic

5.6 Field burning of agricultural residues (CRF 3.F)

This activity is prohibited by the Czech Law (Air Protection Act), thus field burning of agricultural residues
does not occur in the Czech Republic.

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 lime (e.g., limestone or
dolomite) leads to O, 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.
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5.7.2 Methodological issues

However, the reations associated with limestone application also lead to evolution gf @Bich must

be quantified. The source of activity data is official national statistics (CzSO and Green Report of Forestry,
see Tab5-27). Of the reported total limestone use in agtiture, 9% was described to agricultural soils

in cropland (S6to grassland) based on expert judgment (V. Klement, Central Institute for Supervising
and Testing in Agriculture pers. comm. 2005). The share of liming on forest lands of total limingein th
Czech Republic was the highest in the period of ZBWOR, when the value was over Zin 2000 even

18% In 2013, the liming in the forests presents only 801

Tab. 5-27 Limestone quantity applied to maaged soils (in thousand tons)

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
CL+GL 2650 700 230 220 230 248 255 210 204 196 209 210
FL 26.9 12.1 16.2 13.9 4.8 2.4 0.3 0.0 1.0 1.0 46.7 27.8
2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
CL+GL 196 172 158 143 160 174 203 145 135 182 263 308
FL 29.2 6.5 15.3 2.6 16.8 7.2 12.3 0.1 51 0.0 0.0 0.0

Notes: CL = Cropland, GL = Grassland, FL = Forest land

The quantification followed the Tier 1 method (Eq. 11.12., IPCCQQkelines), with an emission factor

of 0.12 t C/t CaCOTo convert CQC emissions into Gdactor 44/12 was used. Separate data are not
available for limestone and dolomite, hence the aggregate estimates for total lime applications are
reported. The aplication of agricultural limestone was previously intensive in this country, but
decreased radically during the 1990s. Hence, the amount of limestone applied in 199@&quer 2.5

mil tones, but decreased to less than 200 thousand tons annually dthingnost recent years. The

activity data on liming were repeatedly verified. They correspond to the trend reported for use of
FSNIAEAT SNBTZ 6KAOK RSONIBEtal.SAR06): Thé applicationy of IBrledihedon M b ¢ n
agricultural land in 203 reached almost 308 thousand tons.

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 emissions from Liming equals té62the wncertainty in the emission
factor equals to 5% The combined uncertainty of emission estimation from Liming equals to %3.85

5.7.4 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventory verification of agitiere is presented in
section 51.3.

5.7.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

The 2006 IPCC Guidelines methodology was implemented to agriculture sector of Czech national
emission invetory for the entire period 199@2013. In the current submission this source of emissions
was removed from LULUCF to Agriculture sector.
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5.7.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncainties 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 t6& was fixed in the industrial production
process. Urea is converted into ammonium, hydroxyl ion and bicarbonate, in the presence of water and
urease enzymes. This source category is included because ther@@yal from the atmosphere during
urea manufcturing is estimated in the Industrial Processes and Product Use Sector (IPPU Sector).

5.8.2 Methodological issues

Tier 1 and Eqg. 11.13 are utilized to estimate, EQissions. Domestic production records on urea were
used to obtain an approximate estimate ofetlamount of urea applied to soils on an annual basis (Tab.
5-28). 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 factog-CC€missions are
converted into C@by multiplying 44/12.

Until 2013 the values of urea application on agricultural land have ranged from 92 till 190 thousand tons.
In 2013, a extreme decline of urea production and its application on managed soils was recorded (1100
tons only), due to significant restrictions on Czech production and a transition to the import policy. The
import of urea is planned to prioritize for the futurepod.

Tab. 5-28 Domestic production of urea (IPPU) applied to managed soils

1990 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Urea (kt) 148 180 148 127 124 149 137 92 195 120 92 113

2002 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Urea (kt) 134 148 148 148 148 170 190 164 186 171 174 11

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 &, 20e uncertainty in the
emission factor equals to 8@ The combined uncertainty of emission estimation from Urea application
equals to 53.8%

5.8.4 Source-specific QA/QC and verifica tion

A detailed description of souregpecific QA/QC and inventory verification of agriculture is presented in a
section5.1.3.
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5.8.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

The 2006 PCC Guidelines methodology was implemented to agriculture sector of Czech national
emission inventory for the entire period 192013. In the current submission this source was newly
added to this sector.

5.8.6 Source-specific planned improvements, including tracking of those identified in the
review process

The analysis of uncertainties is in progress.
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6 Land Use, Land-Use (hanges and Forestry (CRF Sector 4)

6.1 Overview of sector

The emission inventory of the Land Use, Land Use Change and Forestry (LULUCH)chadts
emissions and removals of greenhouse gases (GHG) resulting from land usasdaodange and
forestry. The inventory isriginallybased on application of the IPCC Good Practice Guidance for Land
Use, LandJse Change and Forestry (IPCC 2008)du also abbreviated as GPG for LULUCF) and the
reporting format adopted by the™®Conference ofhe Parties(COPjo UNFCCQhe reporting guidelines
were revised at 24 COP in 2013, by decision 24/CP.19. It demahassince 2015Parties includedni
Annex | to the Convention should apply the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories(IPCC 2006) and encouraghks use of the2013 Supplement to the 2006 IPCC Guidelines for
National Greehouse Gas Inventories: Wetlands (IPCC 2014ydparing theannual inventories under

the Convention due in the year 2015 and beyoht&nce, the current inventory submission is the first
one prepared under the updated reporting guidelines (IPCC 2006, 2014).

The reporting of the LULUCF sector in tlze¢h Republic has been gradually incorporatinggpecific
requirements on the inventonpased on both IPCC (2003) and IPCC (2006) already in the previous
submissionsThe current inventory of the LULUCF se@dopts the newly revised reporting structyre
including the now mandatorily estimated contribution of harvested wood products (HWP). The Czech
LULUCF inventorgmploys a refined system of land use identification at the level of the individual
cadastral units, which was also utilized for determinatiof landuse changes. The estimation of
emissions and removals €Q and nonrCQ gases for the sector was performed accordiogsuidelines

for National Greenhouse Gas Inventor@Aagriculture, Feestry and Other Land Use (IPZED6) thatare

linked tothe previous used methods presented @hapter 3 of GPG for LULUCF (IRCG@3) Although

the Czech LULUCF inventory is gtitler process dfurther refinementand consolidation, it represents a
solid system for providing information on GHG emissions and removals in the LULUCF sector, as well as
for providing the additional information on the LULUCF activities required under the Kyoto protocol.

The current invetory includesCQ emissions and removals, and emissions of-@@h gases CH, N,O,
NOcand CO) from biomass burned in forestry and disturbances associated withidantbnversion. The
inventory covers all major LUCE laneuse categories, namely.Al Foret Land, 48 Cropland, €
Grassland, 4 Wetlands4.E Settlements and.F Other Land, which were linked to the Czech cadastral
classification of landdt also includes the contribution of Harvested Wood Products (HWP). It is newly
reported under the catgory 4G Harvested Wood Product3he emissions and/or removals of
greenhousegases are reported for all mandatory categories.

The current submission covers the whole reporting period from the base year of 1990 o T
currently reported estimateshanged in comparison with the previously reported values both due to the
new reporting structure of the LULUCF sector and the revised estimates for some categories that
resulted in recalculations for the entire reporting period. The currently and preyioaplorted sectoral
estimates of greenhousgas emissions anémovals are visualized in Figl6The implemented changes

led to somewhat different estimates for individual years compared to the previously reported emission
removals. However, the mean fahe entire period remained practically identical: the removals
increased by about one percent. Most of the observed differences are due to including the contribution
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of HWP in the current estimates. The detailed information on the implemented changgseaimdmed
recalculations is provided below for the respective laus# categories.
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Fig.6-1 The awrrent and previously reportedestimatesof emissions for the LULUCF sector. The values are negative, hence
representing net removals of greehouse gases

6.1.1 Estimated emissions

Tab. 61 provides a summary of the LULUCF GHG estimates for the base year 1990 miodtthecently
reported year 2013. In 2013he net GHG flux for the LULUCF sector, estimated as the sum of emissions
and removals, equalleeb 742 GgCQ eq., thus representing a net removal of GHG gases. In relation to
the estimated emissions in other sectors in the ooy for the inventory yem 2013 the removals
realized within the LULUCF sector decrease the GHG emissoasated in other sectors b$.3%
Correspondinglyfor the base year of 1990, the total emissions and removals in the LULUCF sector
equalled-6 320GgCQ eg. In relation b the emissions generated in all other sectors, the inclusion of the
LULUCF estimate daces the total emissionsy 3.27%for the base year of 1990. It is important to note
that the emissions within the LULUCF sector exhibit high-em@ual variability Kig.6-1) and the values
shown inTab. 6-1 should not be interpreted as trends. The entire data series can be found in the
corresponding CRF Tables.

Tab.6-1 GHG estimates in Sector 5 (LULUCF) and its categories in 1990 (base year) and 201

Sector/category Emissions 1990 Emissions 203
Gg CReq. Gg CReq.

4 Total LULUCF -6 320 -6 742

4.A Forest Land -4 731 -7 403
4.A.1 Forest Land remaining Forest Land -4 511 -7 047
4.A.2 Land converted to Forest Land -221 -357

4.B Cropland 98 75
4.B.1 Cropland remaining Cropland -19 -15
4.B.2 Land converted to Cropland 117 90

4.C Grassland -135 -322
4.C1 Grassland remaining Grassland 6 -1
4.C2 Land converted to Grassland -141 -321

4.D Wetlands 22 29
4.D.1 Wetlands remaining Wetlands (0) (0)
4.D.2 Land converted to Wetlands 22 29

4.E Settlements 84 83
4.E1 Settlements remaining Settlements (0) (0)
4.E2 Land converted to Settlements 84 83

4.F Other Land (0) (0)
4.GHarvested Wood Products -1 667 792

Note: Emissions of ne@Q gases CH andN,O) are also included.
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6.1.2 Key categories

Tab.6-2 Key categories of the LULUCF sector (2013)

Category Gas | Character of category % of total GHG*
4.A.1 Forest Land remaining Forest La| CQ | LA, TA 4.66
4.GHarvested wood products CQ |LA TA 0.52

KC: key category, l-Adentified by level assessment, Jidentified by trend assessment
% of total GHG: relative contribution of category to net GHG (including LULUCF)

Of the main categories listed in Tab1, two of them were identified as key categories according to the

IPCC Good Practice (2006 IPCC Guidelines). Of these LULUCF categories, the largest effect on the overall
emission inventory in the country is attributed taA4l Forest Land remaining Forestnda With a
contribution of4.74%, it is themajor LULUCF category identified by the level assessment for the year
2013 {Tab.6-2). It was also identiéd as a key category by the trend assessment. The emissions of this
category are determined by the changes in biomass carbon stedflitionally 4.G Harvested wood
products category was identified as a key category by the level and trend assessment.

6.1.3 Cowverage of pools and methodological tiers

The current inventory submission of the LULUCF sector includes all mandatory categories and carbon
pools, as well as emissions related to harvested wood products (HWP). The specific information related
to methodologeal tiers and pools included in the category estimates is provided under individual
chapters by IPCC land use categofi€hapters 6.4 to 6.9) and\HP (Chapter 6.10).

6.2 Information on approaches used for representing land areas and on land -
use databases usedfor the inventory preparation

The reporting format requires the estimation of GHG emissions into the atmosphere by sources and sinks
for six landuse categoriesand since the reporting year 2013 also for one lamdpecific category,
namely Harvested wod products (MVP). The laneuse categories arEorest Land, Cropland, Grassland,
Wetlands, Settlements and Other Land. Each of these categories is divided into lands remaining in the
given category during the inventory year, and lands that are newly castvento the category from a
different one. Accordingly, GPG for LULWYBEC 2003) and its follow up 2006 IPCC Guidelines (IPCC
2006) outlinethe appropriate methodologies for estimation of emissions.

Consistent representation of land areas and identifmatof landuse changes constitute the key steps in
the inventory of the sector in accordance witk006 IPCC GuidelineShe adopted landise
representation and landise change identification system was built graduance the 2008 NIR
submission, it ha been exclusively based on cadastral land u$errmation of the Czech Office for
Surveying, Mapping and Cadastre (COSMC; www.cuZklez)Czecland-use representation and the
land-use tange identification system usesinually updated COSMC data, eledied at the level of
about 13 thousand#ndividual cadastral units. Treystem was built in several steps, including 1) source
data assembly 2) linking langse definitions 3) identification of langse change 4) complementing time
series. These steps adescribed below. The result is a system of consistent representation of land areas
having the attributes of both Approach 2 and ApproachPC 2006 permitting accounting for all land
use transitions in the annual time stephe individual steps are deribed below.
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6.2.1 Source data compilation

The methodology requirements and principles associated with the approaches recommended by the
GPG for LULUCEDQ6IPCGSuideline imply that, for thereported period of 1990 to 2013he required

land use shoulde available for the period starting from 1969. Information on land use was obtained

from the Czech Office for Surveying, Mapping and Cadastre (COSMC), which administers the database of
G! 3ANBILGS INBFa 2F OFRFaONFt dreycBmpi@d at dalevbldiS a ¢ 0
the indiMdual cadastral units (1992013 and individual districts (1962013. There are over 1800

cadastral wits, the number of which variedue to separation or division for various administrative
reasors. In the perid of 1992 to 2013the total number of cadastral units varied between 37 and

13079.

To identify the administrative separation and division of cadastral wviitsin a year, the cadastral units
were crosschecked by comparing the areas in subsequeatsyesing a threshold of one hectare
difference. Neighbouring cadastral units mutualiwappingtheir areas in subsequent years were
integrated. Until the reported year of 2006, this concerned a total of 706 former and/or current units
that were integratedinto 235 newly labelled units. This resulted in a total of 12 624 cadastral units, for
which the annual landise change was specifically estimated (see below). The land use system was
further refined for reporting years since 2007. Thereon, the eventu@gration of cadastral units is
performed on an annual basis and hence concerns only those cadastral units where some land was
exchanged between two subsequent yearsr BO13 there werel4 integrated cadastral units, which
affected a total of45 individual cadastral units. This further increased the spatial resolution of the
system, as the land use change identification could be analfgeti3 M9 individualunits in 20B as
compared to 12 624 units for the years until 20663(6-2).

To obtain information on landse and laneuse change prior 1993, a complementary data set from
COSMC at the level of 76 district units was prepared. It actually covered the period since 1969. It was
required for application of the IPCC default transittone period of 20 years for carbon stock change in
soils. The spatial coverage of cadastral and district units is also sh@&wnar.

6.2.2 Linking land -use definitions

The analysisof landuse and lasiet S OK I y3S A& o6l aSR 2y GKS RFEGF TN
flryR OFGS32NASae o611/ [/ 0 OSyidNrffte O2fftSOGSR Iy
265/1992 Coll., on Registration ofqgmrietary 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 belongingd tdilized by

agriculture (arable land, hefields, vineyards, gardens, orchards, grassland) and four under other use
(forest land, water surfaces, buillp areas and courtyards, and other land). Additionally, the land
register included information on tal use for every land parcel. Different AACLC land categories may

have identical use. Both land categories and land use in the COSMC database were linked so as to most
closely match the default definitions of the six major lars® categories (Forest Lan@ropland,
Grassland, Wetlands, Settlements and Other Land ) as givenibtgliGes for LULUCF (IPZ@D6). The

specific definition content can be diod in the respective Chapters 6.4 to 6.dévoted to each of the

major landuse categories.
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Fig.6-2 Cadastral units (grey lines), integrated cadastral units (shading) and district borders (black lines) as used until year
2006 (top) and the currentlyefined situation for year 2013bottom).

6.2.3 Land-use change identification

The critical issue of any LULUCF emission inventory is the determination efisenchange. This
inventory identifies and quantifies langse change by balancing the six major laisé areas for each of
the individual or integrated cadastrahits (13009 units in year 203) on an annual basis using the
subsequent years of the available period. The approach is exemplifieid.i&+3. In theexample of the
cadastral unit of Jablunkov (ID 656305), it can be observed that, during 2006, threadarzhtegories
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lost their land, while one exhibited an increase. This identifies three types ofusamdonversion with
specific areas correspondirig the proportion of the loss of all the contributing categories. Similarly, if
the converted land were to be attributed to two or more lande categories, it would be accordingly
distributed in proportion to the increase in their specific areas. Sihtetask is computaticintensive,
involving tens of thousands of matrix manipulations, it is handled by a specific software application
developed for this purpose using the MScess file format. All identified lange transfers are
summarized by each pg of landuse change on an annual basis to be further used for calculation of the
associated emissions.

YEAR | ID_CU (Name) | Cropland |Forestiand| Grassland | Otherland |Settlements| Wetlands | ALL
2005 656305 (Jablunkov) 2880337 1737355 3480215 302322 1649308 336775 10386312
2006 656305 (Jablunkov) 2806120 1737355 3473992 302322 1729860 336666 10386315

Difference -74217 0 -6223 0 80552 -109 3
Increment 100% 80552
Loss 92.1% 7.7% 0% -80549
Estimation 74220 6223 109
Conversion type Area (m2)
Cropland_Settlements 74220
Grassland_Settlements 6223
Wetlands_Settlements 109

Fig.6-3 Example of laneused change identification for year 2006 and cadastral unit 656306 (Jablunkov); all spatial units are
. . 2
givenin m".

6.2.4 Complementing time -series

The above described calculation of lamse changeat the level of individual cadastral units was
performed for the years 1993 to 201decause the data othat spatial resolutionhas only been
available since 1992. For the years preceding 1993, i.e., forusedhange attributed to the years 1970
to 1992, an identical approach as described above used, but with aggregated cadastral input data at
the level on the individual districtue to the IPCC default time period of 20 years used for reporting
the converted land, the source information involves data on land use in the Czech Republi©@&Bce 1

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 consultations at tkdzech Officfor Surveying, Mapping and Cadastre
(COSMCwww.cuzk.cy, which administers the source information on land use used in the LULUCF
emission inventoryy Based on the internal analysis and the recommendations of COSMQyrteatc
inventory retains the exclusive use of the original data on land use without any further corrections.
However, the inventory team works on a further improvement of the system, which will use data with

% The Czech Office for Surveying, Mapping and Cadastre (COSM®@y.cuzk.czworks on digitizing cadastral land use
information in the Czech Republic, which is planned to be finalized in 2017. This major reconciliation of land use imf@smatio
in progress and explains the nature of the ongoing area rectificationiseirofficial reports on areas of land and land use
categories in the country. This actual information on this process is available at request from the inventory team.
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explicitly expressed landse conversions acrosdl major land use categories. It will use a unique set of
input cadastral data prepared by COSMC specifically for the use in the Czech GHG emission inventory
following the IPCC (2006).

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! 3ANBIFGS FNBlFra 2F OFRFAGNI £ Iy RninSterédd®acOSHES a¢ o
as described in detail in Sectidh? above. The specific attribution and linking of cadastral land use
categories to IPCC land use categories is given in source category description text under the
corresponding Sectiorg4 t06.9 bebw.

6.3.1 Land-use changez overall trends and annual matrices

The overall trends in the areas of the major lamgk categories in the Cae Republic for the 1970 to
2013 period are shown irFig. 64. The largest quantitative change is associated with the Cndpdand
Grassland landise categories.
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Fig. 6-4 Trends in areas of the six major langse categories in the CzlecRepublic between 1970 and 201®ased on
information from the Czech Office for Surveying, Mapping and Cadastre)

An insight into the net trends shown kig.6-4 gives theanalysisof grossland-use tianges as described

in Section &. Tah 6-3 shows a product of that analysis, namely the areas of-lss&lchange among the
major landusecategories over the 1990 to 204#riod in the form of landise change matrices for the
individud years. It is important to note that the annual totals for the individual years in the matrices do
not necessarily correspond to the areas that appear in the CRF Tables, which accounts for the
progressing 2§ear transition period that began in 1970. Thishe recommendedassumption ofPCC
(2006)for estimation of changes in soil carbon stock. This also implies that the areas relevant to the
biomass pool are not the same as those for the soil pools; this is important for interpretation of the
emission &ctors estimated from the lanrdse change areas accumulated overy2@r periods. Secondly,

for Forest Land, the available input information at a detailed (cadastral, district) level did not permit
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separation of the fraction of permanently unstocked Forkahd devoted d use other than growing
forest. This small fraction of Forest Land was separatedost after estimating landise changes and
summing over the whole country, when it was assigned to Grassland.
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Tab.6-3 Landuse matrices describing initial and final areas of particular lanske categories and the identified annual land

use conversions among these categories for years 1990 t8201

Year 1990 Initial (1989) Area
Category | ForestlLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
__ | ForestLand 2 628.6 0.4 0.5 0.0 0.0 0.0 2 629.5
S Grassland 0.1 869.3 8.8 0.0 0.0 0.0 878.2
8 Cropland 0.0 0.3 3454.6 0.0 0.1 0.0 3455.0
§ Wetland 0.0 0.4 0.4 155.9 0.8 0.0 157.5
iL | Settlements 0.3 3.7 3.7 0.1 651.2 0.0 658.9
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 629.0 874.0 3 468.0 156.1 652.1 107.2 7 886.4
Year 1991 Initial (1990) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements| Other Land (kha)
_ | ForestLand 2 629.0 0.1 0.2 0.0 0.0 0.0 2 629.3
§ Grassland 0.3 877.8 31.3 0.0 0.3 0.0 909.8
=) Cropland 0.0 0.0 3420.3 0.0 0.0 0.0 3420.4
E Wetland 0.1 0.1 0.5 157.5 0.0 0.0 158.1
iL | Settlements 0.1 0.2 2.7 0.0 658.6 0.0 661.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 629.5 878.2 3455.0 157.5 658.9 107.2 7 886.4
Year 1992 Initial (1991) Area
Category | Forest Land| Grassland Cropland Wetlands | Settlements| Other Land (kha)
_ | ForestLand 2628.9 0.1 0.1 0.0 0.0 0.0 2629.1
§ Grassland 0.2 909.3 8.3 0.1 0.0 0.0 917.9
=) Cropland 0.0 0.1 3410.7 0.0 0.0 0.0 3410.9
T Wetland 0.0 0.0 0.1 157.9 0.0 0.0 158.1
iL | Settlements 0.2 0.3 1.2 0.1 661.6 0.0 663.3
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area(kha) 2 629.3 909.8 3420.4 158.1 661.6 107.2 7 886.4
Year 1993 Initial (1992) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements| Other Land (kha)
_ | ForestLand 2 628.2 0.1 0.1 0.0 0.2 0.0 2 628.6
§ Grassland 0.1 916.6 1.6 0.0 0.3 0.0 918.6
= Cropland 0.2 0.6 3407.9 0.0 0.4 0.0 3409.1
g Wetland 0.0 0.1 0.0 157.9 0.3 0.0 158.3
iL | Settlements 0.5 0.4 1.2 0.1 662.3 0.0 664.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 629.1 917.8 3410.9 158.1 663.4 107.2 7886.4
Year 1994 Initial (1993) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
__ | Forest Land 2628.1 0.2 0.2 0.1 0.9 0.0 2 629.5
§ Grassland 0.1 917.2 14.8 0.0 0.4 0.0 932.5
) Cropland 0.1 0.7 3392.7 0.0 0.4 0.0 3394.0
[ Wetland 0.0 0.1 0.0 158.1 0.4 0.0 158.6
iL | Settlements 0.4 0.4 1.3 0.1 662.6 0.0 664.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 628.6 918.6 3409.1 158.4 664.7 107.2 7 886.7
Year 1995 Initial (1994) Area
Category | Forestland| Grassland Cropland Wetlands | Settlements| Other Land (kha)
__ | Forest Land 2 629.0 0.4 0.3 0.0 0.5 0.0 2 630.1
§ Grassland 0.1 930.9 15.4 0.0 0.5 0.0 946.9
=) Cropland 0.2 0.8 3376.9 0.1 0.6 0.0 3378.5
[ Wetland 0.0 0.1 0.1 158.4 0.4 0.0 159.1
iL | Settlements 0.3 0.4 1.2 0.1 662.8 0.0 664.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 629.5 932.5 3393.9 158.6 664.8 107.2 7 886.6
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Year 1996 Initial (1995) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
__ | ForestLand 2 629.2 0.4 0.9 0.0 0.5 0.0 2 631.0
o Grassland 0.3 943.7 45.4 0.1 1.3 0.0 990.9
8 Cropland 0.2 2.2 3330.8 0.1 0.8 0.0 3334.0
§ Wetland 0.0 0.1 0.1 158.8 0.3 0.0 159.3
iL | Settlements 0.4 0.5 1.4 0.1 661.8 0.0 664.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 630.1 946.9 3 378.6 159.1 664.7 107.2 7 886.7
Year 1997 Initial (1996) Area
Category | ForestlLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
_ | Forest Land 2 630.1 0.4 0.3 0.0 0.9 0.0 2 631.8
§ Grassland 0.2 987.2 10.2 0.1 1.1 0.0 998.8
= Cropland 0.2 2.6 3322.2 0.1 1.3 0.0 3326.4
T Wetland 0.0 0.1 0.1 159.0 0.2 0.0 159.4
iL | Settlements 0.4 0.6 1.1 0.1 660.8 0.0 662.9
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 630.9 990.9 3334.0 159.3 664.3 107.2 7 886.6
Year 1998 Initial (1997) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
_ | ForestLand 2 630.3 0.7 0.5 0.1 2.3 0.0 2 633.8
§ Grassland 0.4 983.6 5.8 0.3 2.8 0.0 992.9
=) Cropland 0.4 13.4 3318.3 0.4 4.5 0.0 3337.0
E Wetland 0.1 0.2 0.1 158.2 0.4 0.0 159.0
iL | Settlements 0.5 0.9 15 0.3 652.9 0.0 656.1
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 631.7 998.8 3326.2 159.3 662.8 107.2 7 886.0
Year 1999 Initial (1998) Area
Category | Forest Land| Grassland Cropland Wetlands | Settlements| Other Land (kha)
_ | ForestLand 2 632.9 0.5 0.3 0.0 0.7 0.0 2 634.5
§ Grassland 0.1 991.1 4.1 0.0 0.4 0.0 995.7
=) Cropland 0.1 0.9 3330.6 0.0 0.6 0.0 3332.2
§ Wetland 0.1 0.1 0.2 158.7 0.1 0.0 159.2
iL | Settlements 0.6 0.6 1.9 0.1 654.4 0.0 657.5
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 633.8 993.1 3337.1 159.0 656.2 107.2 7 886.4
Year 2000 Initial (1999) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
_ | ForestLand 2633.8 0.5 0.5 0.1 2.4 0.0 2637.3
§ Grassland 0.1 992.9 13.1 0.1 0.4 0.0 1 006.6
N Cropland 0.1 1.7 3 316.6 0.1 0.3 0.0 3318.8
§ Wetland 0.1 0.1 0.2 158.9 0.1 0.0 159.3
iL | Settlements 0.4 0.5 1.9 0.1 654.3 0.0 657.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 634.5 995.8 3332.2 159.3 657.5 107.2 7 886.5
Year 2001 Initial (2000) Area
Category | Forestland| Grassland Cropland Wetlands | Settlements | Other Land (kha)
_ | Forest Land 2 636.8 0.5 0.4 0.0 1.1 0.0 2 638.9
é’ Grassland 0.1 1004.8 6.0 0.0 0.5 0.0 1011.4
N Cropland 0.1 0.8 3310.3 0.0 0.3 0.0 3311.6
[ Wetland 0.0 0.1 0.1 159.2 0.1 0.0 159.6
iL | Settlements 0.3 0.4 1.9 0.1 655.1 0.0 657.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2637.3 1 006.6 3318.7 159.4 657.2 107.2 7 886.5
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Year 2002 Initial (2001) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements| Other Land (kha)
_ | ForestLand 2638.4 0.9 1.1 0.0 2.5 0.0 2643.1
S Grassland 0.1 1 009.3 3.7 0.0 0.9 0.0 1014.0
8_, Cropland 0.0 0.3 3303.9 0.1 0.1 0.0 3304.5
T Wetland 0.1 0.1 0.2 159.4 0.2 0.0 159.9
iL | Settlements 0.3 0.8 2.6 0.1 654.3 0.0 658.1
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 638.9 1011.4 3311.6 159.6 658.0 107.2 7 886.8
Year 2003 Initial (2002) Area
Category | ForestlLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
_ | ForestLand 2642.1 0.6 0.7 0.0 0.7 0.0 2644.2
g Grassland 0.1 1011.2 4.6 0.0 0.3 0.0 1016.3
N Cropland 0.1 1.5 3296.9 0.0 0.1 0.0 3 298.6
§ Wetland 0.0 0.1 0.2 159.7 0.1 0.0 160.1
iL | Settlements 0.5 0.6 2.1 0.1 656.9 0.0 660.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 642.9 1014.0 3304.5 159.9 658.1 107.2 7 886.7
Year 2004 Initial (2003) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
_ | ForestLand 2 643.5 0.8 0.8 0.0 0.6 0.0 2 645.7
ér Grassland 0.1 1013.8 3.1 0.0 0.4 0.0 1017.4
S Cropland 0.1 0.7 3291.9 0.0 0.2 0.0 3292.8
T Wetland 0.0 0.2 0.2 159.9 0.1 0.0 160.5
iL | Settlements 0.5 0.9 2.7 0.1 658.9 0.0 663.1
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 644.2 1016.4 3298.7 160.1 660.2 107.2 7886.8
Year 2005 Initial (2004) Area
Category | Forest Land| Grassland Cropland Wetlands | Settlements| Other Land (kha)
_ | ForestLand 2645.1 0.9 0.9 0.0 0.6 0.0 2647.4
§ Grassland 0.1 1015.1 4.0 0.0 0.3 0.0 1019.5
S Cropland 0.1 0.4 3284.9 0.0 0.2 0.0 3285.7
[ Wetland 0.0 0.2 0.2 160.4 0.1 0.0 160.9
iL | Settlements 0.4 0.8 2.7 0.1 661.9 0.0 666.0
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 645.7 1017.4 3292.8 160.5 663.1 107.2 7 886.7
Year 2006 Initial (2005) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements| Other Land (kha)
_ | ForestLand 2647.0 0.7 1.0 0.0 0.4 0.0 2649.1
§ Grassland 0.1 1017.6 4.0 0.0 0.2 0.0 1021.9
8 Cropland 0.1 0.4 3277.5 0.0 0.2 0.0 3278.2
§ Wetland 0.0 0.2 0.3 160.7 0.2 0.0 161.4
iL | Settlements 0.3 0.7 2.8 0.1 664.9 0.0 668.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2647.4 1019.5 3285.6 160.9 665.9 107.2 7 886.7
Year 2007 Initial (2006) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
_ | ForestLand 2 648.8 0.6 0.9 0.0 0.9 0.0 2 651.2
'é Grassland 0.1 1019.9 35 0.0 0.2 0.0 1023.7
N Cropland 0.0 0.5 3270.4 0.0 0.2 0.0 3271.2
§ Wetland 0.0 0.2 0.3 161.2 0.4 0.0 162.1
iL | Settlements 0.3 0.7 3.0 0.1 667.1 0.0 671.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 649.1 1021.9 3278.1 161.4 668.8 107.2 7 886.7
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Year 2008 Initial (2007) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements| Other Land (kha)
__ | ForestLand 2 650.8 0.5 0.8 0.1 0.9 0.0 2 653.0
3 Grassland 0.0 1021.8 3.3 0.0 0.1 0.0 10254
8_, Cropland 0.1 0.4 3263.6 0.0 0.2 0.0 3264.4
T Wetland 0.0 0.2 0.3 161.9 0.1 0.0 162.5
iL | Settlements 0.3 0.7 3.1 0.1 669.8 0.0 674.0
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2651.2 1 023.6 3271.1 162.1 671.2 107.2 7 886.5
Year 2009 Initial (2008) Area
Category | ForestlLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
_ | ForestLand 2652.6 0.7 0.8 0.1 11 0.0 2 655.2
g Grassland 0.1 1023.3 4.7 0.0 0.3 0.0 1028.4
N Cropland 0.0 0.5 3255.4 0.0 0.2 0.0 3 256.2
T Wetland 0.0 0.2 0.3 162.9 0.1 0.0 162.8
iL | Settlements 0.3 0.8 3.2 0.2 672.2 0.0 676.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 653.0 1025.4 3264.3 162.5 674.0 107.2 7 886.5
Year 2010 Initial (2009) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
_ | ForestLand 2654.6 0.6 11 0.1 0.9 0.0 2657.4
g Grassland 0.1 1026.1 4.8 0.0 0.5 0.0 1031.5
S Cropland 0.1 0.6 3246.7 0.0 0.2 0.0 3 247.6
T Wetland 0.1 0.2 0.4 162.3 0.2 0.0 163.1
iL | Settlements 0.3 1.0 3.2 0.3 674.7 0.0 679.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 655.2 1028.5 3 256.2 162.8 676.6 107.2 7886.5
Year 2011 Initial (2010) Area
Category | Forest Land| Grassland Cropland Wetlands | Settlements| Other Land (kha)
_ | ForestLand 2 656.9 0.6 0.8 0.1 1.4 0.0 2 659.8
g Grassland 0.1 1029.6 4.8 0.0 0.5 0.0 1035.0
S Cropland 0.1 0.6 3238.7 0.1 0.5 0.0 3239.9
§ Wetland 0.1 0.2 0.3 162.8 0.1 0.0 163.1
iL | Settlements 0.2 0.7 3.1 0.2 677.1 0.0 681.3
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 657.3 1031.6 3247.7 163.1 679.6 107.2 7 886.5
Year 2012 Initial (2011) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements| Other Land (kha)
_ | ForestLand 2 659.3 0.7 0.8 0.0 1.0 0.0 2 661.9
g Grassland 0.1 10325 4.0 0.0 0.5 0.0 1037.2
8 Cropland 0.1 0.8 3231.6 0.0 0.4 0.0 3232.9
§ Wetland 0.0 0.2 0.3 163.2 0.2 0.0 164.0
iL | Settlements 0.3 0.8 3.0 0.2 679.2 0.0 683.5
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 659.8 1035.0 3239.9 163.4 681.3 107.2 7 886.6
Year 2013 Initial (2012) Area
Category | ForestLand| Grassland Cropland Wetlands | Settlements | Other Land (kha)
Forest Land 2 661.4 0.5 0.8 0.1 0.9 0.0 2 663.7
= Grassland 0.1 1035.6 4.0 0.0 0.5 0.0 1040.1
8, Cropland 0.1 0.4 32247 0.0 0.2 0.0 325.4
§ Wetland 0.1 0.1 0.4 163.7 0.2 0.0 164.4
iL | Settlements 0.2 0.6 3.0 0.2 681.7 0.0 685.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 6618 1037.2 32329 164.0 683.6 107.2 7886.7
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Fig. 6-5 Forest Land in the Czech Repubgcdistribution calculated as a spatial share of the category within indiwval
cadastral units (as of 2033

6.4.1 Source category description

The Czech Republic is a country with a long forestry tradition. Practically &réisés can be considered

to be temperatezone managed forests under the IPCC definition of forest managern2€66 (IPCC
Guidelines\Volume4). With respect to the definition thresholds of the Marrakesh Accords, Forest Land is
defined as land with woody wgetation and with tree crown cover of at least 0over an area
exceeding 0.05 ha containing trees able to reach a minimum height of 2 m at mtuitity definition of
forests excludes the areas of permanently unstocked cadastral forest land, suctestsrémds, forest
nurseries and land under power transmission lines. The permanently unstocked area of cadastral forest
land has predominantly the attributes of Grassland, and therefore it was ascribed to that category.
Hence, Forest Land in this emissioventory corresponds to the national definition of timberland (Ceec
Forestry Act 84/1996). In 2013he stocked forest area (timberland) qualifying under the category of
Forest Land in this emission inventory equal@é10thousand ha, representing 98of the cadastral
forest land in the Czech Republic. The permanently unstocked area repregérdt the forest land
according to cadastral data and it was linked by this proportion to the area of Forest Land for the whole
time series since 1969.

Forests ¢adastral foest land) currently occup83.9% of the area of the country (MA, 2@). The tree
species composition is dominated by conifers, which repres@r@%gof the timberland area. The four

*These parameters, together with the minimum width of 20 m for linear forest formati@re, given in the Czech Initial Report
under the Kyoto Protocol
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most important tree species in this country are spruce, pimegch and oak, which account for B1.

166, 78 and 71%of the timberland area, respectively (MA, 2)1Broadleaved tree species have been
favouredin new afforestation since 1990. The proportion of broadleaved tree species increased from
21%in 1990 to almost 2% in 2013. The total growing stock (merchantable wood volume) in forests in
the country has increased during the reported period from 564 milimi990 to 68 mil. m* (under

bark) in 208 (MA, 204).

Several sources of information dorests are available in the Czech Republic. The primary 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 Forestgelaent Institute
6Cal 0z . antl sipedised (gidee 2012) by the Czech Forest3)itle 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 counyt. The information in FMP represents an ongoing national steisd

type of forest inventory. The second source of informatiepresentsthe data from the first cycle of the
statistical (sample based, tree level) National Forest Inventory (NFI) perfatunady 20022004 by FMI.

The results of the first NFI cycle were published in 2007 (FMI, 200 second NFI cycle is currently in
operation, scheduled for years 2011 to 2015. The most recent statistical information on forests at a
county level gives # Czech landscape inventory (CzechTerra; www.czechterra.cz), a project funded by
GKS aAyAaiaNE 2F 9y JANRY Y. 8 goinplemen&is dirst ayoleninhZD08RA0K H R M K
Its second cycle is currently (2014/2015) ongoing as a part of thegbrijeded by the Czech Science
Foundation D ! 2 12262 8) However, with no repeated statistical inventory data available yas, t
emission inventory isstill dominantly based on the FMP datdhesehave also been used for all
international reporting onforests of the Czech Republic to date. Whenever feasible, atlndliary
information fromthe above mentionednventory programsand/or other sources weralso utilized.

TheFMP data were aggregated in line with the courgpecific approaches at the levef the four major

tree species {beech: all broadleaved species except oaksali: all oak species,-pine: pines and larch,
iv-spruce: all conifers except pines and larch) and-cgsses (1§ear intervals). For these categories,
growing stock (mechantable volume, defined as tree stem and branch volume under bark with a
minimum diameter threshold of 7 cm), the corresponding areas and other auxiliary information were
available for each inventory year. It can be observedrio 6-6 that the averagegrowing stock has
increased steadily for all tree species groups since 1990 in this country. In addition to the four major
categories by predominant tree species, cleat areas are also distinguished, forming another, specific
sub-category of Forest Lanas reported in this submission. A cleart area is defined as a temporarily
unstocked area following final or salvage harvest of forest stands. It ceases to exist once it is reforested,
which must occur within two years according to the Czech ForestryTAere is no detectable carbon
stock change for this category and it is introduced solely for the purpose of consolidated, transparent
and consistenteporting of forest landin 2013, cleacut areas represented 192of Forest Land.

® The first cycle of the statistical (sample based, tree level) forest inventory was performed duririg0@00dy the Forest

al yIF38YSyid Lyaikihdzabdm. Frese IdatSindicdmghef Bréwing stock volumes (328%ma under bark,

excluding standing dead trees) than those reported so far for this country on the basis of data from forest management plans.
This was mainly prescribed to methodological differences between the-stigrdinventory used for forest management
planning and the tred S@St = &l YLX S ol aSR ail G Aehdl, @6, FM F0a7TNIBldwéverdofilgéhg (i 2 NB
inventory cycle of sample based inventory it is not readily usable for detecting caos&rchange in forests.

® The results of the CzechTerra national landscape invefdorthe cycle 2008/2009 (C2009)show a mean growing stock

volume of 305 ritha under bark (IFER010), i.e., lower than the estimates of FMI (200)e results of th second cycle
(CZ12015) are expected to be available by the end of 2015.
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Fig.6-6 Activity data ¢ mean growing stock volume against stand age for the four major grewg species during 1990 to
2013 each line corresponds to an individual inventory year. The symbols identify dhé situation in1990 and 2013.

The annual harvest volume constitutes the other key information related to forestry. This value is
available from the Czech Statistical Office (CzSO). CzSO collects this information on the basis of about 600
country respondents (relevant fest companies and forest owners) and encompasses commercial
harvest and fuel wood, and included compensation for the forest areas not covered by the respondents.
According to thisinformation, the total drain of merchantable wood from forests increaseamfr

13.3mil. m® in 1990 to 153 mil. m® (under bark) in 203, down from the altime high 18.5 mil. rh
harvested in 2007 (all data refer to undeark volumes, MA 201).

The Czech emission inventory also includes the harvest loss due to distugvamteand other reasons,

the estimate of which has been revised for this inventory submission. Specifically, it includes the officially
reported estimates from the Czech Statistical Office (CzSO), which became available since year 2009. This
complements the preiously applied harvest loss estimates increasing the reported harvest by ®extra
and 15% is applied to final and salvage logging volumes, respectively (see Section 7.3.2 below). The
salvage logging operations concedominantly stands hit by windstorms, new and barkbeetle
calamities in this countryThereon, the Czech emission inventory includes an explicit estimate of
disturbance, which includes the categories of natural disasters, pollution, insects and other (CzSO, J.
Kahuda, personal communication 2Z%). Therefore, the totahpplicableharvestlossis linkedto the
actualshare of salvage logging thatasnually reported by CzSO aeldewhere (MA 204). In 2013, the
applicable volume of total annual harvest drain reached 17.1 miijldown from themaximum of nearly

21 mill. n? estimated for 2007. The harvest drain applicable for the emission inventory for the entire
reporting period since 1990 to 2013 is shown in &ig, and for years 1990 and 2013 also in .
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Fig.6-7 The applicablgotal annual harvestdrain for coniferous (Con.) and broadleaved (Broadl.) tree specighichincludes

both the reported quantities of merchantable wood for the two categories (Con. merch, Broadl. merch.) #melassociated
harvest loss (Corextra, Broadl.extra) for the entire reporting period 1990 to 203.

Tab.6-4 The reported harvest, mean share of salvage logging and associated applicable additional harees{1®90 and
2013shown) for beech, oak, pine and spruce species groups, respectively

Variable Unit Year 1990 Year 20B
Reported harvest mill. m> 0.84;0.31; 1.3310.84| 1.62; 0.48; 1.8811.35
Share of salvage logging % 71 28
Additional loss(IFER, CSU) mill. m™ 0.10 0.04; 0.16; 1.3] 0.18; 0.06; 0.22; 133

6.4.2 Methodological issues

Categond.A Forest Land includesnissions and sinks @fQ associated with forests and ne®Q gases
generated by burning in forests. This category is composedAdf Forest Land remaining Forest Land,
and 4A.2 Land converted to Forest Larithe following text describes the major methodological aspects
related to emission inventories of both forest sabtegories.

The methods of area identification described attton 61.2 distinguish the areas of forest with no land
use change over the 20 years prior the reporting year. These lands are included in subcatadory
Forest Land remaining Forest Larithe other part represents subcatego#yA.2 Land converted to
ForestLand,$ > GKS FT2NBad IINBlFa aAy
the 20 years prior to the reporting year. The areas of forest subcategories4ifel, and 4A.2
accumulated over a 2@ear rolling period can béound in the corresponding CRF Tables. The annual
matrices of identified landise and laneluse changes are givenTab 63 above.
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6.4.2.1 Forest Land remaining Forest Land

Carbon stock change in categehA.1 Forest Land remaining Forest Landii®en by the sunof changes

in living biomass, dead organic matter and soils. The carbon stock change in living biomass was estimated
using the default methoaccording tceq. 2.7 of 2006 IPCC Guidelinésr LULUCF. This method is based

on separate estimation of incremé&nand removals, and their difference.

The reported growing stock of merchantable volume from the database of FMP formed the basis for
assessment of the carbon increment (Eq® @&d 210 of 2006 IPCC Guidelinésr LULUCF). The key
input to calculate thecarbon increment is the volume incremeny) (data. In the Czech Republic, these
values have been traditionally calculatedt FMP (FMP database administrator; see also
Acknowledgment) and reported to the national and international statistics. The calculation is performed
at the level of the individual stands and species using the available growth and yield data and models.
The increnent data were partly revised in the earlier NIR (2008) to unify two different base information
a2dz2NOSa 0{ OKg | LitIal.OIRIB) fon dherement estinkitiyséand to apply only the latest
source across the entire reporting period. This was to cgmth the GPG for LULUCF requirements of
consistent time series. No change, apart from enteringabtialincrementfor the latest reported year,

has beemade to the increment in the inventory submissions thereafteég 6-8).

0 Beech
H Oak
O Pine
B Spruce

G . S S @d" 'pe“' s 'ﬁﬁ PR

Year

N
[1,]

M
O

Increment (mill. m°)

o W o o
:-:_
:-:_
:-:_
:-:_
:-:_
:-:_
:-:_
:-:—
:-:_
:-:—
:-:_
:-:—
:-:_

Fig. 6-8 Current annual incrementlficrement mill. m? underbark) by the individual tree species groups as used in the
reporting period 1990 to 203.

The merchantable volume increment)(is converted to the biomass incremenGrf,), biomass
conversion and expansion factors applicable for incremB@H{r usingEgs. 2.9 and 2.10 (AFOLU, 2006)
as follows:

I:X:G =aJ (A] * (3r0talJ * CF;) (1)

" Alternative approaches of the stoackange method (Eq. &.IPCC 20) were also analyzed (Cienciala et al. 2006a) for this
category. However, for several reasons the default metivas finally adopted, which is discussed in the cited study.

8 Since 2012, the Czech Forests, s.e., supgthieeadministration of FMP and the estimates of increment are provided on
request by the Czech Ministry of Agriculture, which is responsilifeeféorestry sector including the Czech Forests, s.e.
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where A and CFkrepresent the actual stand area (ha) and carbon fraction of dry matter (t C per t dry

matter), respectively, for each major tree species typ@eech, oak, pine, spruce), while,,, is

calculated for eachas follows:

Grow =a {Iv*BCEF*(1 B}

(2)

where Ris a root/shoot ratio to include the beloground component. The total biomass increment is

multiplied by the carbon fraction and the applicable forest land afedn.6-5 lists the factors used in the

calculation of the biomass carbon stock increment.

Tab.6-5 Input data and factors used in carbon stock ieonent calculation(1990 and 2013hown) for beech, oak, pine and

spruce species groups, respectively

Variable or conversion factor Unit Year 1990 Year 20B
Area of forest land remaining forest landAj Kha 374; 153; 457; 1510 476; 180; 427; 842
Biomass conv. & exgactor, incr. BCEf Mg m° 0.74; 0.86; 0.52; 0.60 |0.74; 0.85; 0.53; 0.60

Carbon fraction in biomas<Qf

t C/t biomass

0.48 0.48; 0.49; 0.49

0.48 0.48; 0.49; 0.49

Root/shoot ratio (R)

0.20

0.20

Volume increment k)

m°ha’

6.55; 5.96; 5.84, 7.89

7.21, 6.09; 6.97; 9.61

In Tab.6-5, A represents only the areas dfA.1 Forest Land remaining Forest Laoddated annually.
The applied biomass conversion and expansion factors applicable for the increB@HEF and growing

stock volumesBCER arebased on national allometric studies (Cienciala et al., 2006a, 2006b, 2008a) or
biomass compilations that ihede data from the Czech Republic (Wirth et al., 2004, Wutzler et al., 2008).

Since the biomass conversion and expansion factors aralegendent (Lehtonen et al., 2004, 2007),
they respect the actual ageass distribution of the dominant tree speciesride, theBCEFvalues

shown inTab.6-5 are weighted means considering the actual volumes of the individual age classes for
each of the major tree gzies. Besides the allometric equations noted above, the source dendrometrical

material used for derivation of the countgpecific BCEFvalues were the data of the landscape
02SNYeéz9 and thgst ®

AYy@SyiG2NE LINEINI

Y /1 SOK¢SNNI

Ld

dendrometrical data hence represent the most current information on the Czech Forests available in the

country. The tree level data together with the information of age was used to assess the nBélizn

values for each age class and majoretspeciesSince 2014 inventory submission, carbon fraction in

woody biomass GF of 0.5Q0 a generally accepted default constaiPCC2003) was replaced by

somewhat more conservative values of 0.48 and 0.49 for broadleaved and coniferous tree species,
regpectively Tab.6-5). This is in line with the values suggested by IPCC (2006) based on a more extensive
literature survey Rwas selected as a conservative value from the range recommended for temperate

iT2yS T2NBaida oe

Lt/ /

OHNNoO® LI

O2NNBalLRyRa
1990; Greenet al, 2006), as well as to the evidence apparent from paameterized allometric
equations for the major tree species (Wirth et al., 2004, Wutzler et al., 2Q008)the annually updated

volume increment estimated per hectare and species group as described above.

The estimation of carbon drain;(eqg. 3) in the category4.A.1l Forest Land remaining Forest Land
basically followgs. 211, 212 and 213 (AFOLU 20@®). It uses the annual amount of total harvest
removalsreported by the CzSO for individual tree species in the coasnyell as the associated hast
loss, which is newly (since 2009) explicitly reported by CElS&efore, the total harvest draitf covers

gStft

thinning and final cut, the amount of fuel wood, which is reported as an assortment under the conditions

of Czech Forestryas well as the ass@mted harvest lossTo includethe biomassloss associated with
harvest the factor Ry was applied toreported harvest volumgit was calculated from annual harvest
data and the share of salvage logging, assumitddss under planned forest harvest op¢ipns and
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15%for accidental/salvage harvedtience, the harvest volumentering the actual emission calculation
(Hin eq. 3 belowdoesinclude the correction by the above described factgg, This estimate was used

to account for harvest loss associated the reported harvest of merchantable wood volume until 2010.
Since year 2011, however, the newly introduced harvest loss estimate of CzSO is exclusivaliaused.
calculation of thetotal carbondrain ( loss of carbonassociated with wood removafsllowseq. 2.12
(AFOLU 2006) as

Lwood- removals— H* BCEFF:(]- "'R* CF (3)

where BCEfrepresents a biomass expansion and conversion factor applicable to harvested volumes,
derived from national studies or regional compilations that include the data from the Czech Republic as
noted and mentioned above. The application BEEJ-considers theshare of the planned harvested
volume and the actual salvage logging that was not planned. In the case of planned harvest volumes, the
agedependentBCEfvalues also consider the mean felling age, which is taken from the national reports
of the Ministryof Agriculture. For salvage loggiBf;Efrepresents the volumeveighted mean of all age
classes for the individual dominant tree species, as the actual stand age of those harvested volumes is
unknown. The other factor<CfF, Rare identical to those desbed underTab.6-5. The specific values of

input variables and conversion factors used to calculatee listed inTab.6-6.

Tab.6-6 Specific input data and factors used in calculation of carbon drain (1990 an®2dbwn) for beech, oak, pine and
spruce species groups, respectively

Variable or conversion factor Unit Year 1990 Year 208
Harvest drain volumeH], incl.F;) mill. m* 0.95; 0.35; 1.4912.16 1.81; 0.54; 2.1012.68
Biomass expansion factoBCEE) Mgm® 0.69; 0.81; 0.52; 0.59 |0.70; 0.82; 0.52; 0.57

The impact of disturbances (Eq. 2.14, AFOLU, 26806)full included in the total harvest drain volume

(H). The available data on salvage logging fr@zSO (and MA 2014an be even traced as of the
disturbance origin by categories including natural disaster, air pollution, insect and other. This
information is mandatorily reported by the forestry practice, which must always prioritize salvage logging
on account of the planned harvest. Howevaer,the present time, the disturbance in Czech forests since
1990 hagyenerallynot reached proportions above the buffering capacity of Czech forestry management
practices. Consequently, any salvage felling is flexibly allocated to the desired amount of planned wood
removals, andt isthereby accounted for in the reported harvest volunvashin Eq. 3

The assessment of the net carbon stock change in organic matter (deadwood and litter) followed the
Tierl (default) GPG for LULUCF assumption of zero change in thesencpools. This is a safe
assumption, as the country did not experience significant changes in forest types, disturbance or
management regimes within the reporting period.

The above assumption also applies to the soil carbon pool, in which the netncatbck change was
consideed to equal zero (Tiek, IPCQR006). This concerns both mineral and organic soils. The organic
soils occur only in the areas of the Spruce-sategory omM.A.1 Forest Land remaining Forest Laitdey
represent protected peat &as in mountainous regions dominated by spruce stands, with no or specific
management practices. No such areas occur under the othercatdgorieswith the predominant
species of Beech, Oak and Pine.

Emissions in catego®.A.1 Forest Land remaining FeteLandinclude, in addition toCQ, also other
greenhouse gase<CH, CO,N,O and NOy) resulting from burning. This encompasses both prescribed
fires associated with burning of biomass residues and also emissions due to wildfires. The emissions from
burning of biomass residues were estimated accordingqo227 and the emissiorand combustion
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factorsin Table2.5 and 2.6(Tierl, IPCC 2@). Under the conditions in this country, part of the biomass
residues is burnt in connection with final ciiterce, this practice is limited to categodyA.1 and does

not occur on4.A2 Land converted to Forest lan@ihere is no official estimate of the biomass fraction
burnt in forests of the country. The expert judgment employed in this inventory considers $P&aofl

the biomass residues including bark is burnt. This is less than as$antld inventoryyears until 2010
which corresponds with the trend in current forest management practices in the country. The biomass
fraction burnt was quantified on the basts the annually reported amount of final felling volume of
broadleaved and coniferous speci@&Efrfand CFas applied to harvest removals (above). The amount of
biomass burntqry matter) was estimated as 590 Gg in 12@@ 331 Gg in 2013.

The emissionsf greenhouse gases due to wildfires were estimated on the basis of known areas burnt
annually by forest fires and the average biomass stock in forests accordagg 244 (IPCQ006). This
equation used a default factor of biomass left to decay afteming (0.45; Tabl@.6). The associated
amounts of norRCQ gases CH, CON,O andNQ,) were estimated according ®q.2.27. The amount of
biomass (dry matter) burned in wildfires wadiggted as 10.2 Gg in 1990 a6 Gg in 2013The most
extreme yearof the reporting period was 1997, when alio228 Gg of biomass was burned due to
wildfires. The full time series and the associated emissions ofG@mngases can be found in the
corresponding CRF Tables.

There are no dired,O emissions from N fertilization on Forest Land, as there is no practice of nitrogen
fertilization of forest stands in the Czech Republic. Similarly;G@remissions related to drainage of
wet forest soils are not reported, as this activity no longer osén practice.

6.4.2.2 Land converted to Forest Land

The methods employed to estimate emissions in #&2 Land converted to Forest Landtegory are
similar to those for the category of Forest Land remaining Forest Land, but they differ in some
assumptions, Wwich follow the recommendations of GPG for LULUBEC 2003) and AFOLU (IPCC 2006)

For estimation of the net carbon stock change in living biomass on Land converted to Forest ttend by
Tierl method (IPCQ006), the carbon increment is proportional the extent of afforested areas and

the growth of biomass. The revised methodology of lasé change identification (Section 7.1.2)
provides areas of all conversion types updated annually. Land areas are considered to be under
conversion for a period of 2@ears, according the Tier 1 assumption of GPG for LULUCF. Under the
conditions in this country, all newly afforested lands are considered as intensively managed lands under
the prescribed forest management rules as specified by the Czech Forestry Act.

Until 2006, the increment applicable to age classes | and Il (stand age up to 20 years) was estimated from
the actual wood volumes and areas that were available per major species groups. Using the available
activity stand level data categorized by species age classes and the national growth and yield model
{L[+L{La 62SNyeéez HnnpvI (G(KS g22R AYyONBYSyl ¢l a R
class one (A0 years), the increment was simply calculated from the reported areas and volumes,
assaiming a mean age of five years. The increment of age class two (11 to 20 years) was estimated from
linear interpolation between the increment of age classes | and Ill. For the year 2007 and forward,
increment is derived for individual tree species using tatio of increment for individual tree species to

the total stand increment estimated from the period 2000 to 2006.

Since the specific species composition of the newly converted land is unknown, the increment estimated
for the major tree species was aaged using the weight of actual areas for the individual tree species
known from the unchanged (remaining) forest land. Expressed in terms of aboveground biomass, the
estimated agregated mean incremenfor 2013 was 3.23 t/ha, a value maitchitigat for temperate
coniferous (3 t/ha) and somewhat lower than that for broadleaved (4 t/ha) forests given as defaults in
GPG for LULUCF. The estimation of increment in terms of aboveground biomass is facilitated by the age
and species depende@CEFvalues as desitred inSection6.2.1 above. The estimated specsgsecific
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values ofBCEFapplicable for young trees until 20 years were 0.99, 1.25, 0.65 and 0.93 for beech, oak,
pine and spruce, respectively.

The carbon loss associated with biomass in the categorgraf tonverted to Forest Land was assumed

to be insignificant (zero). This is because the first significant thinning occurs in older age classes, which
areimplicitly accounted for within the category Forest Land remaining Forest ltaadilso importanto

note (in response to the previous inventory reviews) that in the conditions of the country, there no
biomass loss due to disturbance on the land converted to forest land. It actually represents a land of
newly established forest with age of 1 to 20 ygahs also apparent from the national statistics, there is

no volume of salvage logging reported for this category, which reflects the actual conditions of forest
ecosystems of the age concerned.

The net changes of carbon stock in dead organic matter vasseimed to be insignificant (zero), in
accordance with the assumpis of the Tied method (IPC2005).

The net change of carbon stock in mineral soils was estimated using the cepetific TieR/Tier3

method. It was based on the vector map of topasb 2 NHIF YA O OF Nb2y O2y iSyid 6:
YR WY RSNJ] 2 @+9). The mapTconstrGcted far XoBedt sods utilized over six thousand soil
samples, linking the forest ecosystem unitstand site types and ecological series availablenaps
1:5000and1: 1M nnx & dzaSR Ay (GKS /1 SOK aeaitsSy 2F F2NBal
the soil organic carbon content to a reference depth of 30 cm, including the upper organic horizon. The
carbon content on agricultural soils wgrepared so as to match the forest soil map in terms of
reference depth and categories of carbon content, although based on interpretation of coars€0D.50
and1500nnn az2Aft YFLA 6~STFNYlF YR WFEYRSN] 20t Btamnntod
the mean carbon content pendividual cadastral unign=13009 in 2013)serving as reference levels of

soil carbon stock applicable to forest and agricultural soils. Since agricultural soils include both Cropland
and Grassland landse categorieshe bulk soil carbon content obtained from the map was adjusted for

the two categories. This was performed by applying a ratio of 0.85 relating the soil carbon content
0SG6SSY /NRLXIYR YR DN}&aatlryR oWd ~STMyacmal LIS NE 2
areas of Cropland and Grassland in the individual cadastral units. This system permitted estimation of

the soil carbon stock change among categodesForest Land, 8 Cropland and £Grassland The

estimated quantities of carbon stock changethe level of the individual spatial units entered-gar
accumulation matrices distributing carbon into fractions over 20 years (IPC&). 20tkse quantities,

together with the accumulated areas under the specific conversion categories, were useslifioation

of emissions and removals 60Q.

The net changes of carbon stock in organic soils, occurring only in theatedory of stands dominated

by spruce, were assumed to be insignificant (zero). This is in accordance with the general assumption of
the Tierl method applicable for forest soils, as no other specific methodology is available for organic
soilsbesides the drained ones (IP2TX6).

Non-CQ emissions from burning are not estimated for categd.2 Land converted to Forest Larabs
there is no such practice in this country. The same applies to Nff@ emissions from nitrogen
fertilization, which is not employed in this country.
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bottom c¢topsoil carbon content for agricultural (left) and forest (right) soils estimated as cadastral unit means from the
source maps. The un(t/ha) and unit categories are identical for all maps

6.4.3 Uncertainties and time -series consistency

The methods used in this inventory were consistently employed across the whole reporting penod fr
the base year of 1990 to 2013

The uncertaintyestimation was guided by the Tier 1 methods outlined in GPG for LULUCF (IPCC, 2003),
employing the following equations:

Urow =U? H2 & U 4)

where Uy, is the percentage uncertainty in the product of the quantities &hdenotes the percentage
uncettainties with each of the quantities (E8.1, Volume 1, Chapter 3PCC 208).
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For the quantities that are combined by addition or subtraction, we used the following equation to
estimate the uncertainty:

_JUFE) HUF E)® % (M E)?
- |E+E, +.. E |

U (5)

where Ug is the percentag uncertainty of the sumUyJ; is the percentage uncertainty associated with
source/sinki, andE is the emission/removal estimate for source/sinkeq.3.2, Volume 1, Chapter 3,
IPCC 208).

It should be noted, however, th&l. 5 as exemplified in GPG foULUCF, is not well applicable for the
LULUCF sector. Summing negative (removals) and positive (emission) meg)bersl¢nominator of
equation 5 may easily produce unrealistically high uncertainties and theoretically lead to a division by
zero, whichis not possible. In this respect, this approach is not correct. In previous inventory reports, we
stressed this issue and recommended focusing to individual uncertainty components prior the resulting
product of . 5.

This inventory reportfollows the recmmendations © the recent reviews and the revisioof the
uncertainty values and calculatisnmade in the two earlier NIR report3he currently adopted
uncertainty values are listed below and/or under the corresponding subchapters of other land use
categories. Apart the IPCC (2006), the source information for adjusted uncertainty values was the
NEOSyilifte O2yRdzOGSR aidlGdArAaGcAldOrt €1 yRaOlILIS Ay@Syidz
Otherwise, the uncertainty estimation utilized prinilg the default uncertainty values as recommended

by UNFCCC (2005) and IPCC (2003, 2006) that concern areas of lartd) usmifBass increment £6),
amount of harvest (28, carbon fraction in dry wood mass%y, root/shoot factor (309, and factor (1

fe; 79%), used in calculation of emissions from forest fires. The uncertainty applicaBl€Edvas 224

which was derived from the work of Lehtonen et al., (2007). The uncertainty associated with fractions of
unregistered loss of biomass under felling ogg@ns was set by expert judgment at%0

The approach of uncertainty combination for individual szdiegories of tree species based on
calculating themean error estimate from the components of carbon stock increase and carbon stock
loss, which arévoth given in identical mass units of carbon per year. At the same time, we preserve the
recommended logics of combining uncertainties on the level of entire land use category or on the level
of entire LULUCF sector accordHg 5. This is calculated ohd basis ofCQ or CQ eq. units and the
corresponding uncertainty estimates respect the actual direction of sourcesamd categories to be
combined.

For 2013 the uncertainty estimates for the categoriés\.1 Forest Land remaining Forest Land amd24
Land converted to Forest Land using the above described approach reached 18 and 39%, respectively.
Correspondingly, the uncertainty for the entire categor &orest Land reached 17%

6.4.4 Source-specific QA/QC and verification

Following the recommendation ahe previous ircountry review, a sectespecific QA/QC plan was
formulated, tightly linked to the corresponding QA/QC plan of the National Inventory System. The plan
describes the key procedures of inventory compilation, provides a table of personansisiiities a
timetable of sectorspecific QA/QC procedures. This plan consolidates the quality assurance procedures
and facilitates an effective quality control of the LULUCF inventory.

Basically all the calculations are based on the activity data takem the official national sources, such
as he Forest Management Institute and the Ministry of Agriculiuttee Czech Statistical Office, the
Czech Office for Surveying, Mapping and Cadastre (COSMC) and the Ministry of the Environment. Data
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sources are wudfiable and updated annually. The gradual development of survey methods and
implementation of information technology, checking procedures and increasing demand on quality result
in increasing accuracy of the emission estimates. The QA/QC proceduresligetevar the elements
listed in Tableé.1 0f2006 IPCC Guidelin@golumel, Chapter 6PCC 208).

The input information and calculations are archived by the expert team and the coordinator of NIR.
Hence, all the background data and calculations areigblé.

Apart from official review process, emission inventory methods and results are internally reviewed
among the technical experts involved in the emission inventory of the Agriculture and LULUCF sectors.
Whenever feasible, the methods are subject epreview in case of the cited scientific publications,

and expert team reviews within the relevant national research projects.

In 2014, a supplementary review of the Czech LULUCF inventory was conducted with the frame of EU MS
Assistance Program. Spegdfily, it was reviewed by Dr. Zoltan Somogyi, who together with the Czech
LULUCF experts discussed the reporting issues and suggested improvements to be considered for a
gradual implementation. The full report of this expert venue is available on requast the Czech
LULUCF inventory team.

6.4.5 Source-specific recalculations , including changes made in response to the review
process and impact on emission trend

Since the last submissiatie emission estimates were recalculated for the entire category and reporting
period. This was due to the corrections associated with the adopted revised activity dasmassion
factorsimplemented in the previous submission (NIR 2014). The effedteset corrections performed
for the category 4A Forest Land can be seenFig.6-10. On average, the emission removals decreased
by 0.80ascomparedto the previously reported estimates.

0 ™
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Fig.6-10 Current and previously reported assessment of emissions for categbdy Forest LandThe values are negative,
hence representing net removals of gredrouse @gses

6.4.6 Source-specific planned improvements , including those in response to the review
process

The currentinventory report applicable for4.A Forest Landinalized the implementation of the
improvementsfrom the previous (2014) NIR submission. It follonted suggestions of the recent
inventory reviews including rectified land area information for the entire data set required for the
LULUCF inventory and improved emission estimates for the biomass carbon stock change, the most
important category of the LLUUCF sector and the key category of the entire emission inver@thgr
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improvements remain under planningThis includes a further improvement of the uncertainty
assessment (exploring the Montearlo approaches) and further formalization and enhancenunt
QA/QC procedures. Over a longer termore extensiveutilization of thenew data from the statistical
inventory programs is planned, once the data from the repeated survey of the Czech National Forest
Inventory or Landscape inventory CzechTerra (fialdey of both programs finalized as of 2015) will be
available. Also, a new revision of activity data on land use areas will be implemented in the coming NIRs,
which will also concern this land use category.

6.5 Cropland (CRF 4B)

6.5.1 Source category description

In the Czech Republic, Cropland is predominantly represented by arable lango(g2lee category in

2013), while the remaining area includes Haglds, vineyards, gardens and orchards. These categories
correspond to five of the six real estate categodey” I ANR Odzft G dzNI £ fFyR FNRBY
FNBFa 2F OFRFAGNXt f1FyR OFGS3I2NRAS&asE o! !/ [/ 03 O2ff

Cropland is spatially the largest lande category in the country. Simultaneously, the area of Cropland
has constantlydecreased since the 1970s, with a particularly strong decreasing trend since Hi§90 (
6-4). While, in 1990, Cropland represented approx%ddf the total area of the country, this share
decreased to 4%in 2013. It can be expected that this trend will continue. The conversion of arable land
to grassland is also actively promoted by state subsidies. In addition, there is a growing demand for land
for infrastructure and settlements. The current estimate of probable excess lands qualifying for
conversion to other landise in the near future is about 6@M0ha. Conversion to grassland concerns
mainly the lands of less productive regions of alpine andapine regions.
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Fig.6-11 Cropland in the Czech Republdistribution calculated as a spatial share of the category within indival cadastral
units (as of 2013

6.5.2 Methodological issues

The emission inventory of Cropland concerns-sategories4.B.1 Cropland remaining Cropland and
4.B.2 Land converted to Cropland. The emission inventory of Cropland considers changes in living
biomass dead organic matter and solh addition,N,O emissons associated with soil disturbance during
land-use conversion to cropland are quantified for this category.

6.5.2.1 Cropland remaining Cropland

For categoryd.B.1 Cropland remaining Croplanthe changes in biomass can be estimated only for
perennial woody crop. Under the conditions in this country, this might be applicable to the categories of
vineyards, gardens and orchards. Hence, to estimate emissions associated with biomass on Cropland, we
applied a default factor for the biomass accumulation rate (2.1hbf@ear, Table5.1, IPCC 2®) and
estimated changes in the areas concerned.

The carbon stock changes in soil in the category Cropland remaining Cropland are given by changes in
mineral and organic soils. Organic soils basically do not occur on Crofilagdpccur as peatland in
mountainous regions on Forest Land. While organic soils practically do not occur on Cropland, emissions
were estimated for mineral soils. Based on the average carbon content on Cropland estimated
specifically for each of the 139 cadastral unitdrom the detailed soil carbon map$ig. 6-9), we

applied the default relative stock change factors for land Usg (L.0), managemnt (Rus; 1.08) and

input of organic matter K; 1.0), respectively (Table 5.82CC 2006). These differentidtee specific
management activities on individual Cropland subcategories, in our case arable land, hop fields and the
sub-categories containing perennial woody crops. The average soil carbon on typical arable cropland,
estimated as the aremveighted average from indivichl cadastral units, was 59 t/ha, while it was
estimated as 63.7 t/ha for soils with woody vegetation, such as in orchards. The changes in soil carbon
stock, associated with the annually changing proportion of land areas of croplarchtegdpries, result
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