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

As a Party to the United NatiorBramework 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 alscs fulfil it
reporting requirements concerning GHG emissions and removals follovangtfre Regulation (EWNo
525/2013 of the European Parliament and of the Council of 21 may 2013. This edition of National
Inventory Report (NIR) deals with national greenhouse maniories for the period 1990 to 201with

specific accent on the lase year 204 while keeping track ofilready performed/planned changes
according to the previous versions.

Inventories of emissions and removals of greenhouse gases were prepared in accord with the IPCC
methodology:IPCC 2006 Guidelined®CC Good Practice Guidance for Land Use;UsadChange and
Forestry (IPCQ003) Application of this general methodologyn 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
consistency. Teimeans that data presented this year can be changed in the next submission.

The National Inventory Report is elaborated in accordance with the UNFCCC reporting guidelines
(UNFCCC, 2013However, Annex | Parties that are also Parties to the Kyoto Piaioe@lso 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 LULUCHisvided. 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 ByMarch. This year the submission contain corrected

CRF tables as well, where are clearly indicated problems caused by CRF Reporter. Data presented in NIR
are developed based on the corrected one.

The structure of thiseport follows new methodical handbodkJdzo f A &8 KSR 0 & Révikié of SONS |
(KS 'bC/// NBLENIAY3 JdARSEAYSA 2y Fyyddt Ay@Syds
(UNFCCC, 20).

Executive Summary 9
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A CHMI
ES 2
trends
ES 2.1 GHG inventory

Summary of national emission and removal related

In 2034, the most imprtant GHG in the Czech Republic V&3 contributing 8..81%to total national
GHG emissions and removals expressedti€Q eq., followed byCH 10.71% and N,O 5.11% PFCs,
HFCsSk and Nk contributed for2.53%to the overall GHG emissions in the country.

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

Tah ESL GHG emission/removal overall trends

Base year Base year
(1990) 2014 (1990) 2014 trend
[kt CQeq.] %

CQ emissions without net COrom LULUCF 161668.42 | 101154.38 82.76 81.81 -37.43
CQ emissions with net Crom LULUCF 155062.57| 93276.23 82.10 80.51 -39.85
CH, emissions without Cjfrom LULUCF 22445.73| 13238.52 11.49 10.71 -41.02
CH, emissions with CHrom LULUCF 22563.03| 13311.83 11.95 11.49 -41.00
N,O emissions without O from LULUCF 11145.43 6323.70 5.71 5.11 -43.26
N,O emissions with BD from LULUCF 11165.96 6335.87 5.91 5.47 -43.26
Fgases 85.22 2934.09 0.05 2.53

Total (without LULUCF) 195344.80| 123650.70 -36.70
Total (with LULUCF) 188876.77 | 115858.02 -38.66
Total (without LULUCF, with indirect) 199262.18| 125884.98 -36.82
Total (with LULUCF, with indirect) 192794.16| 118092.30 -38.75

Over the period 19902014 CQ emissions and removals decreased3i%o(excl. LULUCHK}H, emissions
decreased by W4 during the same period mainly due to lower emissions froingrgy 3 Agriculture
and 5 Waste N,O emissions decreased by8.26% over the same period due to emission reduction in
3 Agriculture and despite increase from the .A.3 Transport category. Emisshns of HFCs and PFCs
increased by orders of magnitude, whereaig emissionskept steady trend over the whole period

Executive Summary
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.l:h.CHMI
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ES 3.1 GHG inventory

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

Base year 2014 2014 2014 Trend
ktCQeq. | ktCQeq. TOt"’[‘('yos]hare Si‘;féo[r;i] %
1. Energy 157265.99 95026.02 82.02 100.00 -39.58
A. Fuel combustion (sectoral approach) 146607.77 91063.04 78.60 95.83 -37.89
1. Energy industries 56912.49 53151.11 45.88 55.93 -6.61
2. Manufacturing industries and construction 51223.91 10037.80 8.67 10.58 -80.40
3. Transport 7284.03 17157.13 14.83 18.08 135.54
4. Other sectors 31187.34 10374.80 8.96 10.93 -66.73
5. Other NO 342.20 0.30 0.36
B. Fugitive emissions from fuels 10658.22 3962.98 3.42 4.18 -62.82
1. Solid fuels 9576.11 333117 2.88 3.51 -65.21
2. Oil and natural gas and other emissions from energy
production 1082.12 631.81 0.55 0.67 -41.61
C. CQtransport and storage NO NO NO NO
2. Industrial Processes 17087.65 15283.26 13.21 100.00 -10.56
A. Mineralindustry 4058.64 2543.48 2.20 16.64 -37.33
B. Chemical industry 2944.23 2372.84 2.05 15.53 -19.41
C. Metal industry 9667.79 7092.70 6.13 46.41 -26.64
D. Norenergy products from fuels and solvent use 125.56 116.64 0.10 0.76 -7.10
E. Electronimdustry NO,NE 20.01 0.02 0.13
F. Product uses as ODS substitutes IE,NO 2835.27 2.45 18.55
G. Other product manufacture and use 291.43 302.32 0.26 1.98 3.74
H. Other NO NO NO NO
3. Agriculture 17615.91 8287.16 7.16 100.00 -52.96
A. Enteric fermentation 5754.89 2817.27 2.43 34.00 -51.05
B. Manure management 5082.03 2080.21 1.80 25.10 -59.07
C. Rice cultivation NO NO NO NO
D. Agricultural soils 5492.63 3182.35 2.75 38.40 -42.06
E. Prescribed burning of savannas NO NO NO NO
F. Field burning of agricultural residues NO NO NO NO
G. Liming 1177.82 150.29 0.13 1.81 -87.24
H. Urea application 108.53 57.03 0.05 0.69 -47.45
I. Other carborcontaining fertilizers NO NO NO NO
J. Other NO NO NO NO
4. Land use, landisechange and forestry -6468.02 -7792.68 -6.73 100.00 20.48
A. Forest land -4838.96 -7310.63 -6.32 93.81 51.08
B. Cropland 120.62 17.14 0.01 -0.22 -85.79
C. Grassland -145.34 -569.10 -0.49 7.30 291.57
D. Wetlands 21.51 26.76 0.02 -0.34 24.44
E. Settlements 85.09 127.60 0.11 -1.64 49.96
F. Other land 0.00 8.55 NO NO
G. Harvested wood products -1712.95 -94.13 -0.08 1.21 -94.50
H. Other NO NO NO NO
5. Waste 3375.25 5054.26 4.36 100.00 49.74
A. Solid waste disposal 1979.27 3330.79 2.87 66.00 68.28
B. Biological treatment of solid waste NE,IE 654.29 0.56 12.%
C. Incineration and open burning of waste 23.57 134.13 0.12 2.65 469.09
D. Waste water treatment and discharge 137241 935.05 0.81 1850 -31.87
E. Other NO NO NO - -
Total CQ equivalent emissions without land use, landse
change and forestry 195344.80| 123650.70 - - -36.70
Total CQequivalent emissions with land use, langse
change and forestry 188876.77| 115858.02 100.00 - -38.66
Total CQ equivalent emissions, including indirect GO
without land use, landuse change and forestry 199262.18| 125884.98 - - -36.82
Total CQequivalent emissions, including indirect GOwith
land use, laneuse change and forestry 192794.16| 118092.30 - - -38.75
Executive Summary 12
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In 2014, 95 026.02 kt CQ eq., that are82.02% of national total emissions (includidd.and Use, Land
Use Change and Forestry) arose fromankrgy 95.83% of these emissions arise from fuel combustion
activities. The most important sutategoryof 1 Energywith 55.93% of total sectoral emissions 2014 is

1. AlEnergy IndustrieslA.2 Manufacturing Industries and Constructiorsponses for 0.58% and

1. A3 Transportfor 18% of total sectoral emissions. From 1990 20614 emissions from Energy
decreased by9.6%.

2 Industrial Processes the second largest category with3.21% of total GHG emissions (including
4 Land Use, Landse Change and Forestry)2014 (15 283.26kt CQ eq.); the largest sulsategory is
2.CMetal Production with46.41% of sectoral share From 1990 to2014 emissions from 2ndustrial
Processesdlecreased by @56%.

3 Agricultureis the third largest categony the Czech Republic with1B% share of total GHG emissions
(including4 Land Use, Landse Change and Forestry) 2014 (8 287.16kt CQ eq.); 38.40% of these
emissions arose fror.D Agricultural SoilsFrom 1990 td®2014 emissions fron8 Agriculturedecreased
by 52.96%

4Land Use, Landse Change and Foresig/the only category where removals exceed emissions. Net
removals from this category increased from 199@@34 by 20.48% to-7 792.68kt CQ eq.

4.36% of the national total GHG emissions (includingaind Use, Landse Change and Forestry)2al4
aroe from5 Waste.68.28%share of GHG emissions arose frérA Solid waste disposd&missions from
5 Wasteincreased from 1990 t8014 by 49.74% to5 054.26 kt CQ eq.

Executive Summary 13
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ES 3.2 KP-LULUCF activities

The bllowing information is related tthe submission in 2015 as well asttee submission in 2016.

Emission and removals estimates of GHGs for the KP LULUCF activities and HWP contribution for the

years 20132014 arepresented in Tables ES 4 to 6.

Tab. ES Overview of KALULUCF article 3.3 activities

A. Article 3.3 activities Unit 2013 2014

A.1. Afforestation and Reforestation

CQ emissions/removals Gg -49261 -549.76
CH, Gg NO NO
N,O Gg NO NO
Net CQ equivalent emissions/removals Gg CQeq. -49261 -549.76
A.2. Deforestation

CQ emissions/removals Gg 233.89 230.86
CH, Gg NO NO
N,O Gg 0.00 0.00
Net CQ equivalent emissions/removals Gg CQeq. 234.27 231.19
*0.00 represents non-zero value lower than 0.005

Tab. E® Overview of KFLULUCF article 3.4 activities

B. Article 3.4 activities Unit 2013 2014

B.1. Forest Management

CQ emissions/removals Gg -6 341.64 -6 266.58
CH Gg 2.59 2.88
N,O Gg 0.02 0.02
Net CQ equivalent emissions/removals | Gg CQeq. -6 27155 -6 188.05
Tab. ES Overview of KRLULUCF estimates of HWP contribution

Harvested Wood Products Unit 2008 2009

HWP contribution

CQ emissions/removals Gg -133.95 -94.13
CH Gg NO NO

N,O Gg NO NO

Net CQ equivalent emissions/removals | Gg CQeq. -133.95 -94.13

Executive Summary
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ES 4 Other information
ES 4.1 Overview of emission estimates and trends of precursor gases + NHs

Emission estimates of indirect GHGs &@ for the period from 1990 to2014 are presented in

Tab.ES3.

Tab. ES® Indirect GHGs and S@r 1990 to 2014 [Kk

NOy CO NMVOC | SQ(as SQ NH

1990 738.52 1068.64 300.70 1870.91 NE
1991 723.47 1153.04 272.97 1767.49 NE
1992 699.43 1158.25 257.47 1554.42 NE
1993 684.06 1189.87 233.04 1466.04 NE
1994 441.29 1070.90 255.31 1284.80 NE
1995 418.85 927.52 215.35 1090.23 NE
1996 437,65 960.26 265.16 931.11 NE
1997 461.65 976.05 271.86 97745 NE
1998 408.21 802.10 267.15 43827 NE
1999 375.14 720.96 24717 26435 NE
2000 339.09 808.26 255.39 22454 4.40
2001 339.67 834.32 254.72 223.85 4.43
2002 329.32 807.50 24357 219.98 457
2003 329.89 840.59 240.24 215.59 4.86
2004 327.61 814.81 230.68 211.54 4.79
2005 320.54 77311 223.34 208.26 4.91
2006 313.44 761.32 218.30 203.29 4.99
2007 311.59 784.64 212.14 208.78 5.09
2008 294.00 711.35 200.04 168.71 5.14
2009 272.20 660.23 189.23 165.87 5.06
2010 262.03 692.74 185.43 160.39 4.85
2011 248.02 610.95 169.23 160.53 4.83
2012 234.62 611.93 163.99 154.82 4.71
2013 222.35 617.45 161.60 138.03 453
2014 211.59 558.05 152.21 127.08 4.46
Trend [%] -71.35% -47.78% -49.38%) -93.21% 1.21%
NEC 286 - 220 265 101

INEG National Emission Ceilings according to Dire@3@1/81/EC of the European Parliament and of the Council of 23 October

2001

Emissions of indirect greenhouse gases decreased from the period from 1980140 for NG by
71.35%, for CO by A78%, for NMVOC b¥9.38% and forSQ by 98B.21%. The most important emission
source for indirect greenhouse gases &1@ 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 th#hFAssessment Report of the Intergovernmental Panel

on Climate Change (IPCC120 the atnospheric concentrations d&2Q have increased b0%, primarily

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

Relatively new, mamade greenhouse gases thare entering the atmosphere cause further
intensification of the greenhouse effect. These include, in particular, a number of substances containing
fluorine (Fgases), among them HFCs (hydrofluorocarbons). HFCs are used instead cfageene
depleting &Cs (freons) in refrigerators and other applications, and #maissionsare on rapidincrease.
Compared with carbon dioxide, all the other greenhouse gases occur atdblwN,O) or very low
concentrations (fgases). On the other hand, these substanaes more effective (per molecule) as
greenhouse gases than carbon dioxide, which is the main greenhouse gas.

The threat of climate change is considered to be one of the most serious environmental problems faced
by humankind. Theglobally averaged land ar@mtean surface temperaturkas risen by about85¢c / A Y
the period 1880 to 2012&ccording to the IPCQAR. The increase of the average surface temperature of
the Earth, together with the increase in the surface temperature of the oceans and the continglhts,

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

In consequence of scientific indications that human activities influence the climate and an increasing
public awareness about local and global environmental issues during the middle of the 1980s, climate
changebecame part of the political agenda. Theergovernmental Panel on Climate Chafg&CC) was
established in 1988 and, two years later, it concluded that anthropogenic climate change is a global
threat and asked for an international agreement to deal wtk problem. ThdJnited Nationsstarted
negotiations to create &N Framework Convention on Climate Chafg¢FCCC), which came into force

in 1994. The longerm goal consisted in stabilizing the amount of greenhouse gases in the atmosphere

at a level whee harmful anthropogenic climate changes are prevented. Since UNFCCC came into force,
the Framework Convention has evolved and a Conference of the Parties (COP) is held every year. The
most important addition to the Convention was negotiated in 1997 int&ydapan. Th&yoto Protocol
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established binding obligations for the Annex | countries (including all EU member states and other
industrialized countries). Altogether, the emissions of greenhouse gases by these countries should be at
least Bolower during20082012 compared to the base year of 1990 (for fluorinated greenhouse gases,
1995 can be used as a base year). In 2001 the Czech Republic ratifigathdrotocohnd it came into

force on February 16, 2005, even though it has not been ratified dyttited States.

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

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gas emissions and removals is one of the obligations following from
the UN Framework Convention on Climate Chaagé its Kyoto Protocol In addition, as a result of
membership in the European Union, the Czech Republic rlsstfulfil its reporting requirements
concerning GHG emissions and removals following fRegulation (EU) No 525/2013 of the European
Parliament and of the Council of 21 May 2013 on a mechanism for monitoring and reporting greenhouse
gas emissions and feeporting other information at national and Union level relevant to climate change
and repealing Decision No 280/2004/ERbis Decision also requires establishing a National Inventory
System (NIS) pursuant to the/oto ProtocofArt. 5.1) from December(D5.

The Czech Hydrometeorological Instit@@HMI) was appointed in 1995 by thMinistry of Environment
(MoE), which is the founder and supervisor of CHMI, to be the institution responsible for compiling GHG
inventories. Thereafter, CHMI has been theaidfi provider of Czech greenhouse gas emission data. The
role of CHMI was improved following implementation of NIS in 2005, when CHMI was designated by MoE
as the coordinating institution of the official national GHG inventory.

The inventory covers anthr@genic emissions of direct greenhouse gaG€p CH, N,O, HFC, PFGF,

NF; and indirect greenhouse gas®0,, CO, NMVOONH and SQ. Indirect means that they do not
contribute directly to the greenhouse effect, but that their presence in the atmospheag influence
the climate in various ways. As mentioned above, ozong i€also a greenhouse gas that is formed by
the chemical reactions of its precursors: nitrogen oxides, hydrocarbons and/or carbooxide

The obligations of th&yoto Protocohaveled to an increased need for international supervision of the
emissions reported by the parties. The Kyoto Protocol therefore contains rules for how emissions should
be estimated, reported and reviewed. Emissions of the direct greenhouse ga3ebl,0, CH,, HFCs,
PFCsSE and NE are calculated a€Q equivalents and added together to produce a total. Together with

the direct greenhouse gases, also the emission®N@f, CO, NMVOO\H; and SQ are reported to
UNFCCC. These gases are not included in the obligations of the Kyoto Protocol. The emission estimates
and removals are reported by gas and by source category and re2&1#b Full time series of emissions

and removals from 1990 8014 are included in the submission.

Inventories of emissions and removals of greenhouse gases were prepared according to the IPCC
methodology:2006 Guidelines for National Greenhouse Gas Inventories (IPCG,aidgpation of this
general methodology under omtry-specific circumstances will be described in the sesfmcific
chapters. Since this submission the inventory was prepared using new updated methodology. Ale
changes were conducted in the whole tireries. Details of specific changes are providedpiecific
chapters in this reportwhen a method used to estimate emissions is improved or when some gaps are
identified, a need to recalculate the whole time series may arise in order to maintain consistency. This
means that data presented this year cdrange in the next submission.
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requirements.This eport attempts to follow this methodical handbook.

The current data submission (28)1for the EU contains all the data sets for 199014 in the form of

the official UNFCCC software called CRF Rep@&itere submission reported in 2015 the CRF Reporter
was updated based on the new methodology in scope of different categorization and QWPs. The current
version of CRF Reporter is wieased software, whichis not considered fully reliable, especially
concerning KP LULUCF tables. Additionally, current vessiGRF Reporter is adding digits after decimal
LRAYG RdAZNAY3I AYLRNIAYy3I 2F (GlofSasx a ¢Sttt La A
The Party would like to note, that all subcategories are filled up datia, or appropriate notatiorkeys.

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

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

1.2 A description of the national inventory arrangements

1.2.1 Institutional, legal and procedural arrangements

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

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

Sectoral inventories are prepared by sectoral experts from sesttwing institutions, which are
coordimated and controlled by CHMI:
1 KONEKO marketingd. (KONEKO), Prague, is responsible for congpilati the inventory in
sector 1.Energy, for stationary sources including fugitive emissions
1 Transport Research Centre (CDV), Brno, is responsible for caorpitst the inventory in
sector 1.Energy, for mobile sources
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 (t6ER), 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 hdustry and Trad@nd the Ministry of Agriculture In addition,

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

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,28d%he
submission contains estimates for the calendar year of420he organisation of the preparation and
reporting of the Czech greenhouse gas inventory and the duties of its institutions are detailed in the
previous section (1.2).

The preparation ofhe inventory includes the following three stages:

9 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 inventoiipcluding the planning period. Within the inventory system,
ALISOATAO NBalLRAZapayardNVEadd (dadyaMIE | NE RSTAYSR
well as for all activities related to the preparation of the inventory, including@@A/data management

and reporting.

During the second stage, the inventory preparation process, experts from smmtong institutions
collect activity data, emission factors and all the relevant information needed for final estimation of
emissions. Theglso 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 QuafControl (QC) activities that are
incorporated in the QA/QC plan, (see Chapte2.3d. All data collected, together with emission
estimates, are archived (see below) and documented for future reconstruction of the inventory.

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

For the inventory management, reliable data managemenfulfil the data collecting and reporting
requirements is necessary. As mentioned above, data are collected by the experts from the sector
solving institutions and the reporting requirements increase rapidly and may change over time. The data
and calciation 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 documentaiinQA/QC activities (see ChapteR B).

1.2.3 Quality assurance, quality control and verification plan

Ly (O8dakNE NBOASGE Ay hOG20S8SNI 2F wnngs GKS 2NAS3
thus it was necessary to immediately establish a mewception of the QA/QC plan, an outline of which
is presented in this chapter.

The QA/QC system 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 trarspey, consistency,
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comparability, completeness, accuracy and timeliness set for the annual inventories of greenhouse
gases.

The objective of the National Inventory System (NIS) is to produceguiglity GHG inventories. In the
context of GHG inventoriehjgh quality provides that both the structures of the national system (i.e. all
institutional, legal and procedural arrangements) for estimating GHG emissions and removals and the
inventory submissions (i.e. outputs, products) comply with the requiremeriagciples and elements
arising from UNFCCC, thgoto Protocglthe IPCC guidelines and the EU GHG monitoring mechanism
(RegulatiorNo 525/2013/of the European P&ament and of the Coungil

Annex A5. 4provides general form for QC procedures whiclused in CR by each sectoral expert.
Possible findings are examined and if possible corrected or included 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 instance improving
the cooperation in the field of QA/QC. Further information and potential problems concerning
Agriculture and LULUCF sectors were conferred. Similar lailatereting 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 Institul@HMI) controls and
facilitates the quality assurance and quality comtfQA/QC) process and nominates QA/QC guarantors
from all sectorsolving institutions. The NIS coordinator cooperates with the archive administrator on
implementation and documentation of all the QA/QC procedures.

The Czech NIS team, which consists oblirad experts from CHMI and experts from seefolving
institutions, cooperates in addressing QA/QC 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
sedoral expert at bilateral meetings. At least once a year, a joint meeting of all the involved experts is
organised by CHMI (by the NIS coordinator). The work of the Czech inventory team is regularly checked
(at least three times a year) by thdinistry ofthe Environmen{MoE) during supervisory days. At these
times, the NIS coordinator provides MoE with 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 e.g. 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 archived centrally at
CHMI.

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

The CHMI ISO 9001 working manual encompasses the NIS segment, which is obligatory for thie releva
experts at CHMI and is also recommended for experts from the ssoteing 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) Prejparatf sectoral inventories (iii) Compilation of
data and text outputs.
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In this way, the NIS segment defines the rules for cooperation between CHMI as coordinating institution
and the experts from the sectesolving institutions. This involves the phaseimfentory planning
(including QA/QC procedures) and provides instructions for the inventory compilation and for
preparation of data and text outputs (CRF Tables, NIR). All the main principles mentioned above are also
incorporated into the regular contrastbetween the CHMI and the secteolving institutions, which are
renewed annually.

vikv/ LXFY A& NBIdzZ I NI & dzZJRIFI iSRd ¢KAa &@SIFNRQ Y
performed QA/QC procedures and improvement of the archiving system.

1.2.3.2 QA/QC pracess

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, comsigtecomparability, 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
isincluded.

Since this submission updated QA/QC forms were used for QA/QC procedures. The forms follows the
IPCC 2006 GIIPCC, 2006&nd reflects specific issues for the Czech Republic. The main coordinator of
QA/QC procedures is Denitsa Grozeva (CHMI) as well as NIS coordinator Eva Krtkova (CHMI). Updated
QA/QC forms are presented in Annex 5.4 of this report.

The inventory planning age includes the setting of quality objectives and elaboration of the QA/QC plan
for the coming inventory preparation, compilation and reporting work. The setting of quality objectives is
based on the inventory principles. Quality objectives are specificessions 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 resources and other 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 review feedback is systematic
1 Improvements promised in the National Inventory Report (NIR) are introduced
1 Improvement of the inventory should be systematic. An improvement plan for a longer time
horizon focused on gradual implementation of higher tiers for almost all key categories is
beingdeveloped.

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

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

4) Comparability
9 The methodologies and formats used in the inventory meet companabdijuirements.

5) Completeness
1 The inventory covers all the emission sources, sinks and gases
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6) Accuracy
1 The estimates are systematically neither greater nor less than the actual emissions or removals
9 The calculation is correct
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 recordea@s the QA/QC plan. The QA/QC plan specifies the actions, the schedules for the
actions and the responsibilities to attain the quality objectives and to provide confidence in the Czech
national system's capability and implementation to perform and delhigh-quality inventories. The
QA/QC plan is updated annually.

1.2.3.3 Quality control procedures

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

The QC procedures used in the Czech GHG inventory comply withGe2006 Guidelin@®CC, 2006)
General inventory QC check8nfiex A5.% include routine checks of the integrity, correctness and
completeness of data, identification of errors carleficiencies and documentation and archiving of
inventory data and quality control checks. In addition to general QC checks, casggmific QC checks
including technical reviews of the source categories, activity data, emission factors and methods are
employed on a casby-case basis focusing on key categories and on categories where significant
methodological and data revisions have taken place.

Once the experts have implemented the QC procedures, they complete the QA/QC form for each
source/sink catgory, which provides a record of the procedures performed. The results of the
completed QC checks are recorded in the internal documents for the calculation and 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 sectoesolving institution¢g KONEKO, CDV, CHMI (Industrial processes), IFER and; QUEC
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 sector with the 2B Guideline¢lPCC, 2006)
and also with the QA/QC plan.

At the basic level of contrpindividual steps should be controlled accordinglie Table presented in
Annex A5. 4The first step is carried out by the person responsible for the respectiveesibr (aute
control). This is followed by the 2nd step carried out by an expert familiar with the topic. The reporting
on the implemented antrols 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 NIS coordinating
institution ¢ CHMI, together with data outputs: (i) XML file generated by thE RBporter, (ii) detailed
calculation spreadsheet in MS Excel format, containing, in addition to all the calculation steps, also all the
activity data, emission factors and other parameters, as well as further supplementary data necessary for
emission detemination in the given category. All these files are then submitted to the central archive at
CHMI. The records of the performed QC checks, Tier 2, are submitted later.

The sectoral QA/QC guarantor, in cooperation with the NIS coordinator, will assessritlidions for
Tier 2 in the given sector (e.g. comparison with EU ETS data or with other independent sources). If
everything is in order, the sectoral QA/QC guarantor organizes the QC check according to Tier 2.
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CHMI, as the NIS coordinating institutiomyries out mainly formal control of data outputs in the CRF
WSLR2NISNE aAYAfFNI G2 GKS ¢{eyikKSara FyR !&aasSaays,
CHMI controls the consistency of time series, and possible IEF exceedance of the expectedsint
(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.

1.2.3.4 Quality assurance procedures

Quality assurance comprises a planned system of review proceduresQAhreviews are performed

after application of the QC procedures to the finalised inventory. The inventory QA system comprises
reviews and audits to assess the quality of the inventory and the inventory preparation and reporting
process, to determine theconformity of the procedures employed and to identify areas where
improvements could be made. While QC procedures are carried out annually and for all the sectors, it is
anticipated that QA activities will be performed by the individual sectors at lomgervals. 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 key categories.

Peer reviews (QA procedures) are sectmr categoryspecific projects that arperformed by external
experts or groups of experts. The reviewers should preferably be external experts who are independent
of the inventory preparation. The objective of the peer review is to ensure that the inventory results,
assumptions and methods areasonable, 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 and cross
cutting issues and on Transport, which was performed by Slovak GHG inventory expertenmbiov
2009. The objectives of this QA review were

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

1 Recommendtion of improvements in both cases.

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

Similar bilateral QA reviews concerted 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 staved in a
based application specifically designed for this purpose. Most recent selective QA activity is the
participation in "Project on assistance to MS with KP reporting" launched by European Commission.

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

1.2.3.5 Imple mentation of QA/QC procedures in cases of recalculations

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

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

For these reasons, in recalculation, greater attention must be paid to QA/QC control mechanisms where,
in addition to technical QC controfirét step), it is necessary to employ more demanding control
procedures gecond step and, where possible, 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 sgcific recalculation by the sector manager in cooperation with the NIS coordinator and
QA/QC NIS guarantor.

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

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

No significant changes were made the Czech national inventory teaemd the main pillars of the
YIEGA2YIE Ay@Syiuz2NE aeadsSy RSOfIFNBR Ay GKS /1 SO0OK
operationaland running.

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 ti2ech Statistical Yearbodk the most representative example.
However for industrial processes, because of theech Act on Statisticproduction data are not
generally available when there are fewer than 4 enterprises in the whole country. In such cases,
inventory compilers have to rely either on specific statistical materials edited by sectoral associations or,
in some cases, inventory experts have to carry out the relevant inquiries. In a few cases, the Czech
register of individual sources and emissipoalled 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 the Czech Energy balance are processtd

in the Reference Approach (TPE®Bimary 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 statiss).

Recently data from EU ETS system are used as well. For the purposes of Energy sector are these data
used more for control purposes, more detailed information is given in relevant chapter for Energy sector.
Furthermore, for the emission estimates irPl? sectors are EU ETS data used in much higher extend. For
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some subcategories, e.g. Cement Production or Lime Production is these data used for the complete
inventory; in the subcategories is EU ETS data used for improving emission factors and data. These
improvements are listed in the Improvement Plan.

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

1.3.2 Data processing and storage

Data Sector A Fuel Combustion Activities are processed by the system of interconnected spreadsheets,
O2YLIAE SR Ay a{ 9EOSt T2t 2 ®00§Giiddirfe W\ 4 W6ridodhe LINEG &
system is extended by incorporating sheets with modified enemggrize: 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/orkbook and slightly modified in order to respect national circumstances.
The following examples of such cases of processing can be mentioned: agriculture, waste, fugitive
emissions. For LULUCF, a specific spreadsheet system is used, respecting the natiooalogy .

Originally, the calculation spreadsheets related to the individual sectors were stored only in the relevant
sectord 2f GAY3A AYyalAldziAzyadad hy GKS-Oabzdll 2 NBERAESDE& Y S
simple system was developed for ¢el archiving, based on storage of documents from institutions
participating in the national system in electronic form in a central fektauctured FTP data box located

Fd /1laL® 5dzNARYyI-Od i MBzo BSPHSyé KKy Hncapbnly pdttly & & & a
satisfactory and consequently it was decided to further improve the archiving system using more
sophisticated arrangements.

Archiving process scheme

The NIS coordinator is responsible for the administration and functioning of the ardiieearchiving
system is administered in accordance with the provisions of the Kyoto Protocol and the IPPC
methodological recommendations.

Material archived by the sectesolving organizations

Input data in unmodified form

Files for transformation of origal data to calculation sheets (if used)
Calculation sheets

Outputs from CRF

Outputs from QA/QC

Other relevant documents

= =4 =4 =8 -8 -4

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

The archiving system contains and connects 4 individual units.

1) The archive of the sectesolving organization
1 Functiorality and administration are based on contracts with the sestwing organizations
1 Administration is provided by the sectoral organizations

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

3) Central closed archive of the NIS Coordinator

Internal central archive, administered by the NIS coordinator

Contains all the officially archived 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 as of 30 June of the relevant yaavroission

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 archived submissions.

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

=A =4 =8 =8 =4

4) Central accessible archive

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

Does not contain sensitive documents, lolates contain a complete list of archived files

Available at http://portal.chmi.cz

Administered by the NIS coordinator

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

= =4 =4 =4 =9

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 iroeed of anthropogenic GHG
emissions and removal3he updated 2006 IPCC Guidelines for National Greenhouse Gas Inventories
(IPCC, 2006) are used for the inventory since this submiss@nLULUCF sector IPCC Good Practice
Guidance for Land Use, LabdeChange and Forestry (IPCC 2003) was used as well.

Depending on the complexity of the calculation and types of emission factors used (generally
recommended - default countryspecific, sitespecific and technologgpecific), the approaches
described in thelPCC methodology consist of three tiers. Tigs typically 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 &fitly in above mentioned methodical
manuals.

Tier2 is based on sophisticated calculation and usually requires more detailed and less accessible
statistical data. The emission factors (courspecific or technologgpecific) are usually derived using
cakulations based on more complex studies and better knowledge of the source. Even in these cases, 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 praced based on the results of direct measurements
carried out under local conditions.

Methods of higher tiers should be applied mainly for key categories. Key categories (key source
categories) are defined as categories that cumulatively contribute 90%o# ta the overall uncertainty

either in level or in trend. Apparently, procedures in higher tiers should be more accurate and should
better reflect reality. However, they are more demanding in all respects, and especially they are more
expensive. An ovei®w of the methods and emission factors used by the Czech Republic for estimation
2F SYAaaAirzya 2F IAINBSyYyK2dzaS 3 asSa Aa IABSYy Ay (GKS

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

these procedures have so far been introduced only for some key categories. For example, for
combustion of fuelscountry-specificfactors are employed 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 restlod other fuels. For Bituminouso@l, Brown Coal +

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

methods of higher tiers and/or countigpecific factors are employed far more frequently for other key
OFGS3a2NAS&ad [/ KFLIWGSNI mn RSaOiNh wilS dlso éricdnpass Lgvadule gS Y
introduction of more sophisticated methods of higher tiers.

All direct GHG emissions can also be expressed in terms of total (or aggregated) values, which are
calculated as a sum of the emissions of the individual gasespiradt by the Global Warming Potential
values (GWP). GWP correspond to the factor by which the 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 snall compared to C§CH and NO; nevertheless their GWP values are larger-dyo?ders of
magnitude. Consequently, total aggregated emissions to be reduced according Kyate Protocoare
expressed as thequivalent amount of CQwith the same radiabn absorption effect as the sum of the
individual gases.

On the other hand, in preparing this inventory, somewhat less attention was paid to emissions of the
precursors N@Q CO, NMVOONH and S@ which are covered primarily by th@onvention on Lonrg

Rarge Transboundary Air Pollutig€LRTAP) 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 inwerfl@RF) have been fully taken over and
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 5February)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 by nofully functioning reporting software occurred in this submission, the recommendations

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

the Improvement plan for the future improvement of specific categories.

Methodical aspects are described in a greater detail in semt@nted Chapters 3 to 8 and in Chapter 10
GwS Ol t Odzt ¥ LIMPRE S YChsjfteti1fLdisaleals with the reactions of the Czech team to the
comments and recommendations of the recent international review organised by UNFCCC.
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1.5 Brief description of key categories

ThelPCC 2006 Guidelines (IPCC, 2p@tyides twoapproaches of defrmining thekey categoriegkey
sources). Key categories by definition contribute9@opercent of the overall uncertainty in a level (in
emissions per year) or inteend. Approacl? follows from this definition, and requires thorough analysis

of the urcertainty and use of sophisticated statistical procedures and evaluation of sources in terms of
the appropriate characteristics. However, it is more difficult to obtain the necessary data for this
approach and this information is not yet used on the nagioevel.

Tab.1-1 Identification of key categories by level assessment (LA) and trend assessment (TA) fdre2@luated with and
without LULUCF (Approach 1)

IPCC Source Categories GHG LA% TA% _IC_:;;}LEBR‘X %g%l?;g KC type
1.A Stationary CombustiocrSolid Fuels CQ 37.24 27.74 37.24 27.74 LA, TA
1.A Stationary CombustiorLiquid Fuels CQ 12.81 5.74 50.05 66.26 LA, TA
1.A.3.b TransportRoad Transportation CQ 10.79 16.91 60.84 44.65 LA, TA
1.A Stationary CombusticrGaseous Fuels CQ 9.19 15.87 70.03 60.52 LA, TA
4.A.1 Forest Land remaining Forest Land CQ 4.63 1.09 74.66 87.21 LA, TA
2.C.1 Iron and Steel Production CQ 4.35 0.06 79.01 99.44 LA
5.A Solid WastBisposal on Land CH 2.23 2.82 81.24 82.07 LA, TA
1.B.1.a Coal Mining and Handling CH, 2.10 4.33 83.34 75.29 LA, TA
3.A Enteric Fermentation CH 1.89 1.54 85.23 86.12 LA, TA
2.F.1 Refrigeration and Air Conditioning HFC 1.87 3.97 87.10 79.25 LA, TA
Equipment (C&eq.)

3.D.1 Agricultural Soils, Direci® emissions N,O 1.61 0.46 88.70 94.10 LA, TA
2.A.1 Cement Production CcQ 0.99 0.29 89.70 97.08 LA

3.B Manure Management N,O 0.88 4.69 90.58 70.95 LA, TA
2.B.8 Petrochemical and carbon blarkduction | CQ 0.72 0.77 91.30 90.84 LA, TA
3.D.2 Agricultural Soils, Indirec® emissions | N,O 0.53 0.33 91.83 96.79 LA

3.B Manure Management CH, 0.51 2.51 92.34 84.58 LA, TA
5.D Wastewater treatment and discharge CH 0.49 1.04 92.83 88.25 LA, TA
2.B.1 Ammonia Production CQ 0.46 0.02 93.29 99.79 LA

1.A Stationary CombustiorLiquid Fuels N,O 0.45 0.70 93.74 92.99 LA, TA
2.A.2 Lime Production CQ 0.42 0.39 94.16 95.36 LA
1.B.2 Fugitive Emission from Oil, Natural Gas | CH, 0.42 0.15 94.58 98.09 LA
3.G Liming CQ 0.10 0.92 98.84 89.33 TA
1.A Stationary CombustiorSolid Fuels CH 0.12 0.90 98.74 90.23 TA
1.A.3.b TransportRoad Transportation N,O 0.41 0.74 95.40 91.74 TA
2.C.2 Ferroalloys Production CH 0.34 0.71 95.74 92.46 TA
2.B.2 NitricAcid Production N,O 0.17 0.65 97.90 93.81 TA
1.A Stationary CombusticrOther fuels- 1A2 CQ 0.20 0.43 96.99 94.68 TA

1.A Stationary CombusticrOther fuels- MSW CQ 0.23 0.46 96.58 94.10 TA

The procedure of thépproachl is based on the fact thatinety percent of the overall uncertainty in a

level or in a trend is usually caused only by those sources whose contribution to total emissions does not
exceed 95%. This procedure is illustrated in Tab.(determined on the basis of the level of emissp

i.e. level assessment and on the basis of trends, i.e. trend assessment). The sources or their categories
are for level assessment ordered on the basis of decreasing contribution to total emissions. The key
categories were considered to be those whozamulative contribution is less than 95%. For trend
assessment, a similar procedure is used; with the difference that here the decisive quantity is defined as
the product of the relative contribution to the total emissions (determined in the previous easkjhe
absolute value of the relative deviation of the individual trends from the total trend.

For the right identificationof key categories, alsassessment without consideration of the LULUCF
categories was employed. It is obvious from TaB.tHat no additionalkey categoryvas identified when
the LULUCF categories were not considered.
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On the whole, 8 key categories were identified either by level assessment or by trend assessment. A
summary of the assessed numbers concerning key categories ismgivah. 12.

Tab.1-2 Figures for key categories assessed

Key categories (KC) with LULUCF 28
KC identified by LA 21
KC identified by TA 22
KC identified by LA + TA concurrently 15
KC identified by only LA 6
KC identified by only TA 7

Key Categories (KC) without LULUCF: 25
KC identified by LA 19
KC identified by TA 20
KC identified by LA + TA concurrently 14
KC identified by only LA 5
KC identified by only TA 6

Of the overall number of key categories, some of them are right on the 95% borderline and thus
appear only occasionallfComplete tables for key category analysis are presented in Annex 1 of this
report.
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1.6 General uncertainty evaluation, including data on the overall uncertainty
for the inventory totals

Uncertainty analysis characterizes the extent (i.e. possible interval) of results for the entire national
inventory and for its individual components. Knowledge oé tihdividual and overall uncertainties
enables compilers of emission inventories better understanding of the inventory process, which
encompasses collection of suitable input data and their evaluation. Uncertainty analysis also help in
identifying those ctegories of emission sources and sinks that contribute most to the overall uncertainty
and thus establish priorities for further improvement of the quality of the data.

A method of uncertainty determination based on the error propagation method (Tier dipgu
calculation sheets obtained according to the prescribed metihagly (IPCQ006), has been used in the
Czech national inventory for a number of years. The accuracy of the calculation algorithm has been
sufficiently verified but problems have been cadsto date by the only roughly estimated input
parameters (i.e. uncertainty in the activity data and emission factors for the individual categories).

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

However, refinement of the put parameters did not substantially affect the resultant uncertainty
values. For example, the resultant uncertainty in greenhouse gas emissions (including LULUCF) in the
data for 2010 (reported in 2012) corresponded to a reduction of the value¥@1893.43% and the
resultant uncertainty in the trend decreased from 2.40% to 2.34%.

Uncertainty analysis of Tier 1, which is presented in this volume of NIR, employs the same source
categorization as used in key categories assessment. Actual results of théaimgeanalysis fo2012
after above mentioned revision of the input parameters are givefirinex 2

Results of uncertainty assessment were obtained (i) for all sectors including LULUCF and (ii) for
comparison also for all sectors without LULUCF. Thenattd overall uncertainty in level assessrhen
(case with LULUCF) reache8636. The correspating uncertainty in trend is 2.34.

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

1.7 General assessment of completeness

CRF Table 9 (Completeness) has been used to give atfomon the aspect of completeness. This part

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

Guidelines are covered. No 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.

l RRAGAZ2yFEt@ GKAA @SIFN gl & dzaSR (GKS wO2YLX SGSyS
discovered, that this functionalitiR 2 Say Q4 I f g @& 3IA DS LINRLISNI NBadzZ (4>
was used for the completeness checks. Example of this form is given in ABngar 3Vaste sector)
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Specifically, there are some empty tables reported in this submission, since tve ERE2 NIi SNJ 6 ay Q
to import specific tables or display information filled in subcategories. This issue is occurring only for
categories, which are not occurring in the Czech Republic.

1.7.1 Notation keys

The sources and sinks not considered in the invenbarlyincluded 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 blankd i

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

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

IE (included elsewhere):

GL9¢ Aa dzaSR FT2N) SYAAAaA2yaof gréenhcusedghsesSthat Hawé ReeNB Y 2 ¢
estimated but included elsewhere in the inventory instead of in the expected source/sink category.

2 KSNB daL9¢ A& dz&ASR Ay (KS Ay@SyGaz2NRI GKS /wC Oz
inventory) these emissits 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 SaldAYlI G§SR® 2 Kn8eNtBry for erfissioni @ remimvasRboth tffe NIRyand the CRF
completeness table indicate why the emissions or removals have not been estimated. For emissions by

a2dzNDOS&a FYyR NBY2@Qlfta o0& aiyla 2 Fupdadid grégiesgddsS I a
SaidloftAakK AF (GKSe | QlGdzrtte FTNB abhé¢ oy2i 200dz2NN
AYOSYG2NET A0 A& LIFYYSR GKFG GKS&asS a2dz2NOS 2N aiy

Overview of not estimated (NE) categories of sagrand 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 dung the fiveyear commitment period from 2008 to 2012. The Czech Republic has already
met its goal, however it is very difficult to separate influences of general decrease in industrial and
agricultural production and increase in overall eneeggission eficiency.

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

2.1 Description and interpretation of emission tren
emissions

ds for aggregated GHG

Tab.2-1 presents a summargf GHG emissions excl. bunkers for the period from 199%Did. ForCQ,
CHandN,Othe base year is 1990; forgases the base year is 1995.

Tab. 2-1 GHG emissions from 199%®014excl. bunkers [KICQ eq.]

) , Total emissions

ca CH N,O® HFCs PFCs NR Sk i)l(JCLlUCF inel LULUC
1990 161668.42| 22563.03] 11165.96 85.22 195344.80| 188876.77
1991 146053.74| 20838.66 9698.46 85.05 176570.67| 166976.07
1992 141572.12| 19560.38 8880.26 NE 86.35 169989.91| 159902.35
1993 135594.97| 18615.39 7946.59 87.55 162120.51| 152442.90
1994 129195.13| 17617.14 7687.23 88.64 154461.38| 146906.52
1995 12977357|  17299.96 7847.55 0.23 0.01 NO 89.65 154892.15| 146861.74
1996 132240.47| 17113.37 7711.63 34.68 0.47 NO 99.24 157047.89| 148668.11
1997 128739.04] 16696.24 7675.06 99.02 1.56 NO 97.02 153145.95| 145679.88
1998 123702.92| 16119.85 7544.18] 134.15 1.53 NO 95.75 147454.13| 139847.13
1999 115481.66] 15517.45 7402.06] 147.60 0.84 NO 96.69 138512.73| 130624.79
2000 125848.37| 14537.75 7412.71] 203.99 3.95 NO 109.13 147992.74] 139204.62
2001 125547.94|  14220.34 7457.84] 308.59 8.54 NO 99.54 147515.14] 138400.70
2002 122599.80] 13826.79 7221.56| 400.58 15.43 NO 121.95 144049.44| 135304.39
2003 126158.05| 13841.92 6941.09| 508.64 7.27 NO 145.35 147433.08] 140186.27
2004 126883.32| 13440.31 7263.75| 602.47 10.98 NO 121.16 148166.34| 140399.08
2005 124596.54] 13799.64 6893.86| 700.77 12.74 NO 112.32 145967.01] 137853.55
2006 125929.80| 14075.40 6914.89| 937.23 29.01 NO 109.41 147812.79] 141868.19
2007 126939.56] 13650.58 6895.80 1282.34 27.03 NO 94.53 148653.72| 144929.36
2008 121805.18| 14058.72 6685.29] 1511.87 37.29 NO 94.40 144004.88| 137124.31
2009 113985.70]  13569.31 6393.76| 1639.13 4414 NO 97.15 135569.59| 127659.58
2010 115770.77| 13804.95 6201.12| 1947.71 49.32 NO 81.29 137686.93| 130509.88
2011 114125.61| 13705.98 6286.78| 2219.11 10.72 NO 86.43 136356.76] 127978.72
2012 109863.70]  13820.99 6217.53] 2395.39 8.74 1.80 90.68 132315.62| 123772.48
2013 106491.27| 13194.86 6056.27| 2621.18 6.61 3.82 93.38 128389.78| 120473.44
2014 101154.38| 13311.83 6335.87| 2830.38 5.34 2.35 96.01 123650.70] 115858.02
o -37.43 -41.00 -43.26 12.67 -36.70 -38.66

Note: Global warming potentials (GWPs) used (100 years time horizam:ICCR= 25 N,O =298, Sk = 22800; NF; = 17200;HFCs and PFCs con:

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
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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 around581d00 ktCQ eq. and continues fluctuating ever singee Fig. ). From

2010 to 2014 the total GHG emissions (incl. LULUCF) decreasetl.Bg% or 1465186 kt CQ eq.
resulting in total emissions df15 85802kt CQ eq. The decrease was caused ®@®, CH and PFG
emissions (decreased B.63% 3.57% and9.17%) despite increase iIHFCand Sk emissions (raised by
45%and 18%) compared to previous year. The total GHG emissions and remoz044nwere -38.66%

below the base year level including LULUCFa&i@0% when excluding LULUCF.

The decrease in COwas 5%, while CHS YA daA2ya R2y Qi &aK2 40 émisich( I y i A
increased by 4.6% between 2013 and 20AMthough F-gases show an increase @f7/o the total
emissions decreased between Zdnd 204 by 3.8% (including LULUCF) &itP6 (excluding LULUCF).

Total GHG incl. LULUCF

200000

180000 -

160000 -

140000 -~

120000

100000 -

80000 —
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40000 -

20000 -

o -

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

In 1989 then Czechoslovak economy was one of the centrally planned economies with high level of
monopolization. All economiprocesses were controlled through central planning. For all practical
purposes, there was no real market and this situation resulted in an evepetdéng economic and
technological lag which resulted in high energy and material inefficiency. Since 1889 fgeesent the
economy transformed successfully to a developed matkaten economy. The transformation led to a
decline in production, investment in environmental protection, energy efficiency, fuel switch and
increasing use of renewable energy.

Greenhaise gases emission trend between 2007 and 2009 and supposedly up to present days passed
through significant change driven mainly by economic reoesst is noteworthy that in 204 some of

the industrialand energysubsectors reached its lowest amountseofitted GHGs according to the whole
reported timeseries.

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 Czech Repulli@iswhich represent81.81%of total GHG emissions
(excl. LULUCH) 2014, compared to 8.76% in the base year. It is followed §H (10.77% in 2014,
11.55%in the base year\,O (5.12%in 2014, 5.72%in the base year) anddases Z.54%in 2014, 0.(6%
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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 2014in index form (base year = 108 and Trend in HEs, PFCs (29 ¢
2014 andSk (1990¢ 2014 actual emissions in index form (base year = W0

cQ

CQ emissions have been rapidly decreasi
Ay SIENIe dpnQasz FFiaS
kept at average of 6% of the amount
produced in 1990. Inteannualdecrease in
CQ emissions (excl. LULUCF) from 2010
2014by 12.63%r results the total decreasef

37.43% from 1990 to 2014. Quoting in
absolute figures, CQ emissions and
removals decreased from 1668.42to 101

15438kt CQin the period from 1990 to

2014, mainly due to lower emissions fron

100%
98%
96%
94%
92%
90%
88%
86%
84%
82%

80%

the 1Energy  category (mainyt
1.A.2 Manufacturing Industries
Construction

1.A.4.a Commercidlinstitutional and1.A.4.b
Residentigl.

&Fig.2-3 Percentual share of GHGs-&Xis begins at 80%part of CQ
share is hidden)

ng

The main source o€Q emissions is fossil fuel combustion; within theéA Fuel Combustiorcategory,

1.A.1Energy Industryand 1A.2 ManufacturingIndustries & Constructiosub-categories are the most

important. CQ emissions increased remarkably between 1990 &@d4 from the 1AZ3 Transport

category from 7284to 17 157 ktCQeq.

CH

CHemissions share decreased almost steadily during the pémod 1990 to 2004, from @4 methane

fluctuated around 6@ 0f its base year emissions. 2014 CH emissions were ®4obelow the base year
level, mainly due to lower contribution of.BFugitive Emissions from Fueéd emissions from

3 Agriculture anddegite increase from the SVaste category. The main sources GH emissions are
1.BFugitive Emissions from Fudkolid fuel), 3Agriculture (3.AEnteric Fermentatiorand 3B Manure
Managemen} and 5Waste (5.ASolid Waste Disposal on Lamtd 5D Wastevater Treatment and

Dischargg.
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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 &4 from

11 165.96 to 6 33587 kt CQ eq. (incl. LULUCHN2014N,0 emissions were 326% below the base year
level, mainly due to lower emissions froBmAgriculture and B Chemical Industry andespite increase
from the 1LA.3 Transportcategory.

The main source ofl,O emission is categor.D Agricultural Soils (others less important sources are
1.AFossil Fuel Combustion a@dndustrial Processes2.B Chemical Industiy

HFCs

HFCs actual emissions increased remarkably between 1992G#drom 023 to 2 83038kt CQ eq.
Emissions of HFCs have been rapidly increasing since the base year 2983, HFCs emissions were
more than 200&imes higher than in the base year 1995.

The main sources of HFCs emissions 2afe Product Uses as ODS substitutes (Refrigeratiah Air
Conditioning).

PFCs

PFCs actual emissions show very similar trend as HFCs emissions but on much lower scale. They
increased between 1995 ar2D14 from 001 to 5.34 kt CQ eq. In2014, PFCs emissions are over 200
times higher than in the base yed995. HFCs and PFCs have not been imported and used before 1995.

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

Sk

Sk actual emissions in 1995 accounted 8965 kt CQ eq. Between 1995 ah2014 they interannually
fluctuated with maximum of45.35kt CQ eq. in 20@ and minimum 081.29kt CQ eq in 2010. In2014
Sk reached amount 096.01 kt, the level wag.1%higherthe base yea(1995)

The main sources &kemissionds 2.G Otherproduct manufacture and use

NF

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

for manufacturing of LCD displays, solar panels and etching semiconductors. Base year for this gas is
1995. In 204 the emissions of NFequalled to 235kt CQ eq., which is38.46% decrease compared to

year 204.
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2.2.2 Description and interpretation of emission trends by category

Fig. 24 presents a summary of GHG emissions by categories for the period from 120®to

1 Category 1 Energy
9 Category 2 Industrial Processeand
PrOdUCt Use oo —1 Energy 2|PPU =3 Agricultre 5 Waste
1 Categony3 Agriculture 140%
1 Categoryd LULUCF
1 Category Waste 120% B

100%

The dominant category is the Hnergy sector,
which caused for6.85% of total GHG emissions i
2014(80.51% in 1990) excluding LULUCF, follow
by the categories mhdustrial Processesand
Product Useand 3 Agriculture which caused for
12.36% and6.70% of total GHG emissions 2014
(8.75% and 9.026 in 1990, resp.),5Waste
category covered4.09% and 4 LU_UCFcategory
removed -7 79268kt CQeq. which represents Fig. 2-4 Emission trends in 199Q014 by categories in index fori
share 0f6.73% of all GHG emissions. (base year = 100)

80%

60%

40%

1990
1991
1992
1993
1994

The trend of GHG emissions by categories is
presented in Fig. -2 (indexed relative to the base year), see also the percentual sbhiradividual

sectors (Fig.-2).

Tab. 2-2 Summary of GHG emissions by category 12904 [kt CQ eq.]

1 Energy 21PPU 3 Agriculture 4 LULUCF 5 Waste
1990 157265.99 17087.65 17615.91 -6 468.02 3375.25
1991 143953.90 13830.83 15379.80 -9594.61 3406.14
1992 138503.99 14595.88 13486.84 -1087.57 3403.20
1993 133278.12 13435.94 11970.91 -9677.61 3435.54
1994 125427.70 14674.21 10808.22 -7554.86 3551.25
1995 126440.33 14162.86 10672.59 -8030.42 3616.37
1996 128173.36 14836.73 10443.56 -8379.77 3594.23
1997 123698.71 15713.53 10045.38 -7 466.06 3688.32
1998 118262.82 15799.54 9648.27 -7607.00 3743.50
1999 111809.35 13238.20 9711.34 -7887.94 3753.84
2000 120235.09 14642.16 937776 -8788.12 3737.72
2001 120427.58 13860.33 9414.43 -9114.45 3812.80
2002 117278.24 13612.35 9215.35 -8745.05 3943.50
2003 119951.30 14626.68 8786.02 -7246.81 4069.08
2004 119782.12 15545.44 8829.76 -7767.25 4009.02
2005 119197.15 14388.64 8334.90 -8113.47 4046.32
2006 119890.71 15391.33 8418.95 -5944.60 4111.80
2007 120027.32 16036.44 8545.17 -3724.36 4044.78
2008 115132.91 16282.34 8368. 75 -6880.57 4220.89
2009 109594.01 13603.11 8064.89 -7910.02 4307.58
2010 110580.44 14650.50 7933.15 -7177.05 4522 .83
2011 109084.92 14710.61 7985.70 -8378.03 4575.53
2012 104980.68 14590.17 8001.87 -8543.14 4742.90
2013 100760.48 14598.63 8040.63 -7916.34 4990.04
2014 95026.02 15283.26 8287.16 -7792.68 5054.26
o -5.69% 4.69% 3.07% -1.56% 1.29%
“% -39.58% -10.56% -52.96% 20.48% 49.74%

! Difference relative to previous year
% Difference relative to base year
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Tab. 2-3 Overview of trends in categories and subcategoriés CQ eq.)

GREENHOUSE GAS SOURCE AND SINK CATE 1990 1995 2000 2005 2010 2013 2014
Total (netemissions) 188876.77| 146861.74| 139 204.62 137853.55| 130509.88| 120473.44| 115858.02
1. Energy 157265.99| 126440.33| 120235.09| 119197.15| 110580.44| 100760.48| 95026.02
A. Fuel combustion (sectoral approach) 146607.77| 118002.70| 113811.68| 113435.04| 105421.74| 96771.43| 91063.04
1. Energy industries 56912.49| 61862.75| 62110.53|] 63213.92| 61980.30] 56004.99| 53151.11
2. Manufacturing industries and construction 51223.91| 26173.59| 23421.48| 18836.11| 12255.83] 11110.37| 10037.80
3. Transport 7284.03 9354.55| 12141.77| 17459.48| 17323.07| 16649.55| 17157.13
4. Other sectors 31187.34| 20611.81| 15957.95| 13652.06] 13533.39] 12697.10] 10374.80
5. Other NO NO 179.95 273.47 329.14 309.43 342.20
B. Fugitive emissions from fuels 10658.22 8437.62 6423.40 5762.11 5158.70 3989.04 3962.98
1. Solid fuels 9576.11 7600.67 5547.00 4866.40 4261.55 335461 333117
2. Oil and natural gas and other emissions fi

. 1082.12 836.95 876.40 895.71 897.15 634.43 631.81
energy production

2. Industrial Processes 17087.65| 14162.86| 14642.16| 14388.64| 14650.50| 14598.63| 15283.26
A. Mineral industry 4058.64 3002.08 3594.47 3277.53 3023.30 2394.38 2543.48
B. Chemical industry 2944.23 2808.20 2937.08 2837.88 2378.46 2093.56 2372.84
C. Metal industry 9667.79 7952.73 7438.74 7104.96 6829.21 7045.16 7092.70
D. Nonenergy products from fuels and solvent us 12556 103.75 148.60 136.23 117.72 117.04 116.64
E. Electronic industry NO,NE| NO,NE| 11.17 6.64 40.20 17.13 20.01
F. Product uses as ODS substitutes IE,NO 0.24 205.34 707.98 1956.83 2627.05 2835.27
G. Other product manufacture and use 291.43 295.86 306.77 317.41 304.79 304.32 302.32
3. Agriculture 17615.91| 10672.59 937776 8334.90 7933.15 8040.63 8287.16
A. Enteric fermentation 5754.89 3588.22 3048.33 2848.41 2720.02 2758.52 2817.27
B. Manure management 5082.03 3399.58 3058.32 2521.50 2199.67 2009.52 2080.21
D. Agricultural soils 5492.63 3465.18 3111.22 2826.83 2840.73 3011.40 3182.35
G. Liming 1177.82 110.34 112.28 63.98 61.46 135.50 150.29
H. Urea application 108.53 109.27 47.61 74.17 111.27 125.69 57.03
4. Land useland-use change and forestry -6468.02| -8030.42| -8788.12| -8113.47| -7177.05| -7916.34| -7792.68
A. Forest land -4838.96| -7100.55| -7262.61| -6386.33| -5102.54| -7372.83] -7310.63
B. Cropland 120.62 127.91 89.27 49.02 30.67 19.81 17.14
C. Grassland -145.34 -325.56 -496.90 -526.97 -628.68 -592.02 -569.10
D. Wetlands 21.51 9.11 26.46 21.24 34.26 31.41 26.76
E. Settlements 85.09 90.72 132.24 164.42 128.58 88.56 127.60
F. Other land 0 0 0 10.27 7.21 41.53 8.55
G. Harvested wood products -1712.95 -833.50| -1277.79| -1446.21| -1647.68 -133.96 -94.13
5. Waste 3375.25 3616.37 3737.72 4046.32 4522.83 4990.04 5054.26
A. Solid waste disposal 1979.27 2404.98 2681.79 2867.18 3224.08 3363.89 3330.79
B. Biological treatment of solid waste NE,IE NE, I NE,IE 60.51 198.17 577.12 654.29
C. Incineratiornd open burning of waste 23.57 71.99 64.18 137.64 141.15 132.44 134.13
D. Waste water treatment and discharge 1372.41 1139.41 991.75 981.00 959.42 916.59 935.05
Memo items:

International bunkers 528.22 562.83 593.83 978.94 965.41 860.43 882.76
Aviation 528.22 562.83 593.83 978.94 965.41 860.43 882.76
CQ emissions from biomass 5415.90 4705.72 531941 7060.47 9941.80| 12795.33| 13247.69
Longterm storage of C in waste disposal sites 4243.13 5350.91 6613.29 8037.83 9621.38| 10440.98| 10689.37
Indirect NO 1054.01 597.95 1563.81 1662.19 1563.89 1427.92 139560
Indirect CQ 3917.38 3220.33 2905.26 2714.03 2489.08 2346.95 2234.28

Total CQ equivalent emissions without land use

195344.80( 154892.15| 147992.74| 145967.01| 137686.93| 128389.78| 123650.70
land-use change and forestry

Total CQ equivalent emissions with land use, lanc

188876.77| 146861.74| 139204.62| 137853.55| 130509.88| 120473.44| 115858.02
use change and forestry

Total CQ equivalent emissions, including indirec
CQ, without land use, lanéuse change an( 199262.18| 158112.48| 150898.00| 148681.04| 140176.01| 130736.73| 125884.98
forestry

Total CQ equivalent emissions, including indirec

CQ, with land use, landise change and forestry 192794.16| 150082.07| 142109.88| 140567.57| 132998.96| 122820.39| 118092.30
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Energy (IPCC Category 1

The trend for GHG emissions fromEfergy
category shows decreasing trend of emission
They strongly decreased from 1990 to 1994 a|
then fluctuated by 2002. After 2002 they staye .,

relatively stable by 007. In the period 20Dg 2007

emissions kept around 120 00& CQeq. Total | “”

decrease between 1990 and®014 is 3.6% |z

Between 20B to 2014 emissions from category ,

1 Energyslightlydecreased byb.7%. |

From the total95 026.02 kt CQ eq. in2014 95.8% | ., ‘ o .

comes from JAFuel Combustion, the rest ar S e
1.BFugitive Emissions from Fuels (mainly Sc

Fuels). IBBFugitive Emissions from Fueis the Fig.2-5Trends in Energy by categories 192014 (T¢CG eq.)
largest source fo€CH, which represente®8.4% of

all CH emissions ir2014. 333% of allCH emissions ir2014 originated fromEnergycategory.

70.00

CQ emissions from fossil fuels combustion (catego#Energy are the main source in Czech Republic's
inventory with a share 088.6%in nationalCQ emissions (excl. LULUCR)O from category 1Energy
contributesfor 16.3% in2014 in nationalN,O emissions

Industrial Processeand Product Us¢lPCC Category 2)

GHG emissions from thel@dustrial Processes
and Product Usecategory fluctuated with
decreasing trend during the whole period 198 100
t02014d Ly SIFENIe& opnQa SY I K S NJ
rapidly, then reached decade minimum in 199 #® '
and subsequently decreased with total minimut
in 2009 g@lobal economic recessipnBetween
1990 and2014 emissions(CQ eq.) from this
category decreased by 0B6% In 2014
emissions amounted fdt5 283.26kt CQ eq. 20 I

12.00

6.00

4.00

— il —

The main categories in thel@dustrial Processes ow
and Product Useategory are ZMetal Industry
(46.4%), 2AMineral  Industry  (16.6%),
2.BChemical Industry(15.5%4) and 2FProduct F19-2:6 Trends inPPU by categories 1992014
Uses as ODSubstitutes(18.6%) of the sectoral

emissions ir2014(Fig. 26).

The most important GHG of thel@dustrial Processeand Product Useategory wasCQ with 73.47% of
sectoral enissionsfollowed by Fgases (155%).
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Agriculture (IPCC Catego8y

GHG emissions from the categdAgriculture 1,
decreased relatively steadily ew the period
from 1990 to 2003 and then fluctuated. In ZD1 "~
emissions reached minimum levekhich is
45.03%below the base year level

Agriculture amounted 8 287.16kt CQ eq. in

2014 which corresponds t06.7% of national

total emissions (excluding LULUCF). The m
important subcategory 3.D Agricultural Soils

(N,O emissions) contributed by 384% to

sectoral total in 2014, followed by the 3.A

Enteric Ermentation(34%).

3.6 3H

Fig. 2-7 Trends in Agriculture by categories 199001/
3 Agricultureis the largest source fol,0 and (T9¢Qed)
second largest source f@H, emissionq71.07%
of total emissions of D and 2709% of total emissions of GHexcluding LULUCHowever it's emission
trend steadily decreases over the whole observed period.

Land Use, Lantllse Change and Forestff?CC Catego#)

4.A ac 4.6

y -

LULUCF category is the largest sinkd&. NetCQ |,  ** o “ “
removals from this category amounted t

-7792.68 kt CQ eq. in 2014. CH emissions |o=
amounted to73.31 kt CQ eq.,N,Oto 12 kt CQ eq.
Trends of the sulzategories in LULUCF sector a = |
presented in Fig.-3. 015 |
0.00 - m [ ¥ N

Fig. 2-8 Trends in LULUCF by separate source and
categories 199@ 2014 (Tg C£kq.)

GHG removals from thetlLand Use, Landse | :o
Change and Forestrgategory vary through the
whole time series with minimum of 10087.57 kt
CQeg. in1992 and maximum-3724.36kt CQ eq.
in 2007 In 2014 removals were by20.48% above
the base year level.

Emissions and reavals amounted to-7 792.68 kt
CQ eq. in2014, which corresponds t6.7% of total
national emissions. Emissions and removals
calculated from all categoriesnd in line withGPG |
for LULUCF; IPCC 20BCC 2006 Gind IPCC 2013, .,
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Waste (IPCC Categoby

GHG emissions from ategory 5Waste |*®
substantially increaseduring the whole period. | .,
In 2014 emissions amounted for5054.26
kt CQ eq., which is#9.74%above the base year **
level. The increase of emissions is mainly due 2o
higher emissions oCH from 5.ASolid Waste
Disposal and due higher emissions in 5.
Incineration and open burning of wastés a | 15
result of CH recovery systems installed ir
5.BWastewaterTreatment andDischargetotal
emissions from this category decreased by|
approx. 32% compared to the base year. Thy ;4
share of categorp Waste in total emissions was
4.0%in 2014.

2.00

_ _ _ _ Fig.2-9 Trends inWasteby categaies 19902014(TgCQ eq.)
The main source is soli.ASolid Waste

Disposal which accounted foi71% of sectoral

CH emissions ir2014, followed by5.D Wastewater Treatment and Dischargé.626) ands.B Biological
treatment of solid wast€13.2%). Trends of the separate stitategories in Waste sector can be observed
on Fig. 29.

92.58% of all emissions from Waste category are,@hhissions; COcontributes by 1% and NO by
5.81%

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

Description of trends of emissions of indirect greenhousegés provided in Chapter 9.

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

Of the qualifying KP LULUCF activities, emission removalsHooest Management dominatir both

2013 and 2014. There removals are enhanced by estimates for Afforestation/Reforestation activities and
by the contribution from changes in carbon pools associated with Harvested Wood Products (HWP). On
the contrary, Deforestation represengsnissonsfor both yeargTab. 24).

Tab. 2-4 Summary of GHG emissions and revats for KP LULUCF activities (& eq.]

Article 3.3 activities Article 3.4 activities HWP
Year Aﬁorestratlon_ and Deforestation Forest Management Other_ Art 3.4 HWP contribution
Reforestration activities
2013 -4916 234.3 -6 2716 NA -134.0
2014 -5498 231.2 -6 188.1 NA -94.1
Total* -10424 465.5 -12 4596 NA -228.1

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

3.1 Overview of sector

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

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

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

Default emission factors from the IPCC methodology have been for key categories gradually substituted
by country specific emission factors. Moreover, in case ofeBtission 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 were in this submission
newly applied relevant default emission factors from this methodolo§)y.a consequence of these
innovations, considerably increasing amount of recalculations appeared in this submission compared to
previous years.

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

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

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

3.1.1 Key categories in sector 1 Energy

Combustion processemicluded in category 1.A make a decisive contribution to total emissions of
greenhouse gases. All ¢@H and NO emissions are derived from the combustion of fossil respectively
biofuels and other fuels in stationary and mobile sources.
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On the whole, 1 key sources have been identified in sector 1, the most important of which are the first
4 given Tab 4. Thisgroup of sources contributes4®7% to total greenhouse gas emissions (without
LULUCF).

It is apparent from the table that the firgour categries 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 productewrtrimity

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

The results of the inventory, including the activity data, are submitted in the standard CRF format. For
direct greenhouse gases, the consump 2y 2F FdzSfa FFyR GAYLX ASRé SYJ
However, for stationary sources, the fuel consumption is given in the CRF format in aggregated structure,

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

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

as a key category (Tab-13) Category 1.B.2 also wadentified as a key categorpy the latest
assessment, but only in one from the four tests (LA). Moreover, identifiers placed this category just over
the borderline betweerkey and norkey categories.

Tab. 3-1 Overview of key categories in 1 Energy (201

Category Gas Character of category % of total GHG*
1.A Stationary Combustiorolid Fuels CQ LA, TA 44 .97
1.A Stationary CombustiorLiquid Fuels CQ LA, TA 15.46
1.A.3.b Transport RoadTransportation CQ LA, TA 13.03
1.A Stationary CombusticrGaseous Fuels CQ LA, TA 11.10
1.B.1.a Coal Mining and Handling CH, LA, TA 2.53
1.A Stationary CombustiorLiquid Fuels N,O LA, TA 0.54
1.B.2 Fugitive Emission from Oil, Natural Gas CH, LA 0.51
1.A Stationary CombustioiSolid Fuels CH TA 0.15
1.A.3.b TransportRoad Transportation N,O TA 0.49
1.A Stationary CombusticrOther fuels- 1A2 CQ TA 1.94
1.A Stationary CombusticrOther fuelss MSW CQ 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 38.1% from 144 MinCI990 to 89 Tg GGn 2014.
Furthermore C@emissions from the 1.B sector decreased by 55.7% from 458 kt in 1990 to 203 kt in
2014; in addition, CHemissions from the 1.B sector decreased by 63.1% from 408 kt in 1990 to 150 kt in
2014. Fig. 4 indicates overall trend in G@nd CH emissions in the whole time series for both sectors.
Tab. 32 provides data for trends in 1 Energy for each gas repdri¢he sector.
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Fig.3-1 Trend total CQ(Sectoral Approach) in 1.A and trend of €&hd CHfrom 1.B sector in period 199Q 2014

Tab. 3-2 Emissions of grenhouse gases and their trend from 199®014 from IPCC Category 1 Energy

CQ [kt] CH [kt] N,O [kf]

1990 144739 470 2.609
1991 132831 417 2.373
1992 127986 392 2.374
1993 122969 385 2.333
1994 115518 368 2.363
1995 116710 360 2.428
1996 118515 355 2.591
1997 114281 346 2.585
1998 109196 331 2.631
1999 103417 303 2.716
2000 112601 271 2.907
2001 113128 255 3.062
2002 110395 237 3.184
2003 113014 236 3.490
2004 113031 227 3.628
2005 111991 243 3.759
2006 112415 254 3.800
2007 112968 235 3.975
2008 108145 234 3.846
2009 103010 218 3.763
2010 103925 223 3.651
2011 102531 219 3.631
2012 98613 212 3.543
2013 95216 180 3.486
2014 89586 176 3.466
Eg:)?zom ~38% “62% 33%

3.1.2.1 Emission trends by subcategories

The individual subsectors have different contributions to trends in emissions. Rigliustrates the
trends in emissions on the example of £&nissions and the share of €@missions in different
subsectors in 2014.

The greatest increas@ emissions was recorded in subsector 1.A.3 Transport between 1990 and 2007,
when emissions increased by 160%. In absolute values, this corresponded to an increase fromin Tg CO
1990 to 18.3 Tg in 2007. A slight decrease has been apparent since 2008, corresponding to 0.1 Tg in
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2014. Emissions from subsector 1.A.1 Energy Industries are almost constant with slight fluctuations over
the entire period; the greatest reduction ocead in subsectors 1.A.2 and 1.A.4 from 50.9 and 29.7 Tg
CQin 1990 to 10 and 9.7 Tg €@ 2014, respectively
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Fig. 3-3 Share and developmenbf CQ emissions from 1990 2014 in individual subsectors; shareof CQ
emissions in individual subsectors in 201kt]
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Fig.3-3 CQ and CH trend from the sectorFugitive Emissions from Solid Fuedsd from from the sector Fugitiv
Emissions from Oil and Natural Gas

The fugitive emissions from Solid fuels also indicate substantial decrease in the wholsetiie® i.e.
56.9% for C@emission and 65.6% for ¢eEmissions. Fugitive Gldmissions from Oil and Natural Gas
also indicate decrease for 42.1% in the time series. Fugitivee@@sions from Oil and Natural Gas
indicates increase, however these emissions are of minor importance in the whole submission.

The trends for differensubcategories are also presented in Tal3. 3
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Tab. 3-3 Total GHG emissions in [RQ equivalent] from 1990 2014 by sub categories of Energy

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

1990 157266 |146608|56912 | 51224 | 7284 | 31187 NO| 10658 | 9576/ 1082
1991 143954 134488| 55535 | 43474 6 390 | 29 088 NO| 9 466 8 535 931
1992 138504 129430| 54705 | 46 345 7973 | 20406 NO| 9074 8211 863
1993 133278 124361| 54325 | 38 577 8076 | 23 383 NO| 8917 8072 845
1994 125428 |116884|54983 | 30854 | 8812 | 22234 NO| 8544 | 7712 832
1995 126440 |118003| 61863 | 26174 | 9355| 20612 NO| 8438 | 7601 837
1996 128173 |119886| 66589 | 24621 | 10366 | 18 310 NO| 8287 | 7382 905
1997 123699 |115570| 62878 | 24604 | 10460 | 17 629 NO| 8128 | 7236 892
1998 118263 110365| 60757 | 22506 | 10747 | 16 181 173| 7898 6 958 940
1999 111809 104557| 58266 | 18504 | 11986 | 15634 167| 7 253 6 331 922
2000 120235 113812| 62111 | 23421 | 12 142 | 15958 180| 6423 5547 876
2001 120428 114394 64301 | 20876 | 12904 | 16 152 161| 6034 5206 828
2002 117278 |111640| 62862 | 19996 | 13515 | 15026 242| 5638 | 4765 873
2003 119951 114407| 62520 | 19928 | 15339 | 16 374 245| 5544 4728 816
2004 119782 114480| 62617 | 19560 | 16 112 | 15917 273| 5302 4540 762
2005 119197 |113435| 63214 | 18836 | 17 459 | 13652 273| 5762 | 4866 896
2006 119891 |113906| 62670 | 18534 | 18 113 | 14 329 259| 5984 | 5084 900
2007 120027 |114505| 66302 | 16651 | 19056 | 12 149 347| 5522 | 4626 897
2008 115133 |109624| 61564 | 16 187 | 18902 | 12 594 377| 5508 | 4684 825
2009 109594 | 104521|57493 | 15940 | 18379 | 12 345 364| 5073 | 4205 868
2010 110580 |105422| 61980 | 12256 | 17 323 | 13533 329| 5159 | 4262 897
2011 109085 |104002| 61686 | 12456 | 17123 | 12 351 387| 5083 | 4244 839
2012 104981 100070({ 59351 | 11410| 16801 | 12193 316 4911 4 227 684
2013 100760 96771| 56005 | 11110 | 16 650 | 12 697 309| 3989 | 3355 634
2014 95026 91063| 53151 | 10038 | 17157 | 10 375 342| 3963 | 3331 632
Total Trend

1990- 2014 -40% -38% | -6.6% -80% 136% | -67% 98% -63% | -65% | -42%

Mrend 1998014

3.2 Fuel combustion activities (CRF 1.A)

3.2.1 Comparison of the sectoral approach with the reference approach

In addition to the Sectoral approach (SA), used commonly for determination of greenhouse gas
emissions fromsector 1.A, the IPCC methodology requires that a Reference Approach (RA)is also
performed, whose main objective is to control the estimation of the, €@issions in the Sectoral
approach. The calculation does not require a great deal of input activitg, dance 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 totaéi@iSsions
without any further divisioninto consumer sectors.

From the 2015 submission onward, it is required to use the Reference Approach in line with IPCC 2006
Guidelines (IPCC, 2006). The main difference between the new reference approach and the old one, used

to date (IPCC1997),isthat Ay ad SIF R 27F GIKSNNO 2aUCRSNBIR 20 Nbi22yyE3 o6 &
for some norenergy fuels, now a new, broader concept is usédS E Of dzZRSR OF Nb 2y é = 4 K]/
only the stored carbon, but also carbon used and emitted asitC@ther sectas, not only in 1.A (most
2FGSy Ay &aSOG2NI W Ltt!od ¢KAA YSkya (KFd GKS a8
calculated on the basis of the apparent domestic consumption (Apparent consumption, AC). This is
mainly necessary for carbon contathin fossil fuels used as: (i) raw materials for further treatment in

the industry (feedstocks), (ii) reductants and (iii) rerergy products.
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Tab. 3-4 Products used as feedstocks, reductants, and for rarergy products (IPGR006)

Naphtha

LPG (propanebutane)

Oils used as feedstocks

Feedstocks -
Refinery gas

Natural gas

Ethane

Metallurgical coke and petroleucpke

Reductants Coal and coal tar/pitch

Natural gas

Bitumen

Lubricants

Non-energy products Paraffin waxes

White spirit

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

coke or naphtha), it inecessary to know the quantity of the particular material that is used outside 1.A

(e.g. like feedstock or reductant).

In the Czech national inventory, the abeYeSy (i A 2 Y S R
for the following substances:

Naphtha

Bitumen

Paraffin waxes

= =4 =4 =4 =9

White spirit

Tab. 35 and 36 report values set by the reference approach for 1990, 1995, 2000, 2005, 2010, 2011,

4§ SEOf dZRSR Ol Nb 2y ¢

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

2012, 2013 and 2014 along with a cpanison between the reference and sectoral approach for the

same years. Tab-Bsummarizes comparison for the whole time period. The relative differences are less

than 2% in the majority of cases
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Tab. 3-5 Activity data in energy units (B, 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 3586 718 286.8 3000 4.4
Solid Fuels 13151 86.7 12284 11500 6.8
Gaseous Fuelg 2199 0.0 2199 2054 7.0
Other Fuels 0.26
Total 18936 1585 17351 1 6557 4.8
1995 | Liquid Fuels 3213 97.0 2243 2400 -6.5
SolidFuels 937.6 710 866.6 8787 -1.4
Gaseous Fuels 2747 0.0 2747 2608 5.3
Other Fuels 0.65
Total 15337 1680 13657 13802 -1.1
2000 | Liquid Fuels 3114 87.6 2238 2386 -6.2
Solid Fuels 9018 66.3 8355 8101 31
Gaseous Fuels 3145 0.0 3145 3051 31
Other Fuels 1.28
Total 15277 1539 13730 1 3550 14
2005 | Liquid Fuels 3875 1114 276.2 2921 -54
Solid Fuels 8471 755 7716 754.7 2.2
Gaseous Fuels 3230 0.0 3230 3189 13
Other Fuels 5.69
Total 1557.6 186.8 13708 13713 0.0
2010 | Liquid Fuels 3698 1000 26938 276.2 -2.3
Solid Fuels 7694 68.3 7011 685.7 23
Gaseous Fuels 3385 38 3347 3098 8.1
Other Fuels 5.89
Total 14778 1721 13057 12776 2.2
2011 | Liquid Fuels 3574 938 2636 2707 -2.6
Solid Fuels 7544 64.5 689.8 686.1 0.6
Gaseous Fuels 2857 4.0 2817 2825 -0.3
Other Fuels 6.78
Total 13974 1623 12351 12460 -0.9
2012 | Liquid Fuels 3511 96.6 2545 2645 -3.7
Solid Fuels 696.1 63.3 6328 6545 -3.3
Gaseous Fuels 287.6 4.1 2835 2783 1.9
Other Fuels 5.78
Total 13349 164.0 11709 12030 -2.7
2013 | Liquid Fuels 3394 91.2 2483 2558 -2.9
Solid Fuels 6819 67.5 6144 627.5 21
Gaseous Fuelg 2914 3.9 2876 2828 17
Other Fuels 4.67
Total 13128 1626 11502 117Q7 -1.8
2014 | Liquid Fuels 3587 1019 256.8 266.6 -3.7
Solid Fuels 6605 68.8 5917 5754 2.8
Gaseous Fuels 2594 4.0 2554 2504 20
Other Fuels 5.66
Total 12786 1747 1104.0 10981 0.5
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Tab. 3-6 Results for C@emissions (kt) according to reference approach and comparison with sectoral approach

Apparent Carbon Reference
Year |Type of fossil Consumption (kif excluded approach Sectoral
fuels CQ) (kt CQ) (kt CQ) approach (kt CQ | (RASA)/SA (%)
1990 | Liquid Fuels 26 352 5392 20 959 22220 5.7
Solid Fuels 127 002 9280 117 722 110823 6.2
Gaseous Fuels 11990 0 11990 11201 7.0
Other Fuels 36.5
Total 165 344 14672 150 672 144280 4.4
1995 | Liquid Fuels 23432 7197 16 235 17530 -1.4
Solid Fuels 90 507 7600 82 907 84384 -1.8
Gaseous Fuels 15110 0 15110 14343 5.3
Other Fuels 90.9
Total 129 049 14797 114 252 116348 -1.8
2000 | Liquid Fuels 22 801 6481 16 320 17296 -5.6
Solid Fuels 87 112 7093 80 019 78020 26
Gaseous Fuels 17 297 0 17 297 16777 31
Other Fuels 1859
Total 127 210 13574 113 636 112279 12
2005 | Liquid Fuels 28 359 8282 20 077 21108 -4.9
Solid Fuels 81573 7750 73823 72462 1.9
Gaseous Fuels 17 765 0 17 765 17535 13
Other Fuels 5720
Total 127 697 16032 111 665 111677 0.0
2010 | Liquid Fuels 27 112 7417 19 695 19945 -1.3
Solid Fuels 74 284 6977 67 307 65994 20
Gaseous Fuels 18717 210 18 507 17126 8.1
Other Fuels 5925
Total 120 114 14604 105 509 103658 18
2011 | Liquid Fuels 26 205 6954 19 250 19564 -1.6
Solid Fuels 73311 6 602 66 710 66383 0.5
Gaseous Fuels 15 786 220 15 565 15610 -0.3
Other Fuels 7109
Total 115 302 13776 101 526 102269 -0.7
2012 | Liquid Fuels 25 800 7157 18 643 19110 2.4
Solid Fuels 67 723 6462 61 261 63210 -3.1
Gaseous Fuels 15 876 225 15651 15363 1.9
Other Fuels 664.2
Total 109 399 13843 95 555 98347 -2.8
2013 | Liquid Fuels 24 893 6 756 18 137 18490 -1.9
Solid Fuels 66 054 6872 59 182 60368 -2.0
Gaseous Fuels 16 117 215 15902 15616 18
Other Fuels 5399
Total 107 065 13843 93 222 95014 -1.9
2014 | Liquid Fuels 26 346 7535 18 811 19262 -2.3
Solid Fuels 64 094 6971 57 123 55609 2.7
Gaseous Fuels 14 358 220 14 138 13860 2.0
Other Fuels 6514
Total 104 798 14726 90 072 89383 0.8
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Tab. 3-7 Apparent consumption in energy units (PJ) used in reference and sectoral approach for all fossil fuels and

corresponding results for Cmissions (kt)

Appar. Carbon Reference | Sectoral (RA ,E;q;?leonrls of Carbon Reference | Sectoral (RASA)/SA
Year cons.(PJ) | excluded (PJ) approach [approach | SA)/SA Consumption excluded approach approach (%)
(PJ) (PJ) (%) (kt CQ) (ktCQ) (ktCQ) (ktCQ)

1990 | 1 8935 1585 17351 1 6557 4.8]165 3439 14 6719 150 6720 | 144 2801 4.4
1991 | 17024 1140 15884 15220 4411486210 10 7658 137 8552 | 1324325 41
1992 | 16397 1202 15195 1 4864 2.2 140 7685 11 3270 129 4415 | 127 5892 15
1993 | 15788 1083 14705 14312 2.7(135 1287 10 2504 124 8783 | 122 5912 19
1994 | 15104 1306 13798 1 3539 19128 3922 12 1253 116 2668 | 115 1503 10
1995 | 15337 1680 1 3657 13802 -1.1] 129 0488 14 7969 114 2520 | 116 3482 -1.8
1996 | 15758 1740 14018 14188 -1.2] 131 0399 15 3115 1157285 | 118 1648 2.1
1997 | 15897 1712 14185 1 3750 3.2|132 6389 152509 117 3880 | 113 9367 3.0
1998 | 1 5385 167.2 13713 1 3267 34127 2122 14 9349 112 2773 | 108 8560 31
1999 | 14215 1491 12725 12677 0.4|115 7761 12 8757 102 9004 | 103 1033 -0.2
2000 | 1 5277 1539 13738 1 3550 14127 2104 135743 1136361 | 112 2787 12
2001 | 15523 1512 14010 13738 2.0(128 0985 13 2619 114 8366 | 112 7961 18
2002 | 15352 1589 13763 13438 24126 4408 14 0233 112 4175 | 110 0613 21
2003 | 1 5516 1675 13841 13770 0.5] 127 9454 14 8709 1130745 | 112 6909 0.3
2004 | 1 5201 1957 13244 13827 -4.21124 4321 17 0643 107 3678 | 112 7170 -4.7
2005 | 1 5576 186.8 13708 13713 0.0| 127 6967 16 0319 1116648 | 1116773 0.0
2006 | 15853 196.8 13884 13735 1.1]1305726 17 0898 1134828 | 1120792 13
2007 | 1 5856 1874 13983 13743 1713124834 16 4244 114 8240 | 112 6651 19
2008 | 15242 1924 13318 1 3236 0.6 125 1686 16 5241 108 6445 | 107 8472 0.7
2009 | 1 4009 1572 12437 12570 -1.1)114 8423 13 3323 101 5100 | 1027509 -1.2
2010 | 14778 1721 1 3057 12775 22120 1136 14 6042 1055094 | 103 6582 1.8
2011 | 1 3974 1623 12351 12460 -0.9] 115 3018 137762 101 5256 | 102 2687 -0.7
2012 | 1 3349 164.0 117Q9 12030 -2.7 [ 109 3985 13 8434 95 5551 98 3475 -2.8
2013 | 1 3128 1626 11502 11707 -1.8| 107 0647 13 8429 93 2218 95 0143 -1.9
2014 | 1 2786 1746 11040 10981 0.5|104 7977 14 7256 90 0721 89 3827 0.8

3.2.2 International bunker fuels

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

Basic activity data are available in tB2SO energy balance (CzSO, R0l&b. 28 gives 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 |2002
[Tdlyear] [7325 |6020 |6967 [5792 |7208 |7805 [5866 |6759 |7991 [7520 |8234 |8750 [7556
Year 2003 2004 |2005 |2006 [2007 |2008 2009 |2010 |2011 (2012 |2013 |2014

[TJlyear] [10163 |13062 |13573 [14070 |14763 |15644 |14287 |13387 |13272 |12367 [11931 |12241

3.2.3 Feedstocks and non-energy use of fuels

The new methodology valid starting last year (IPCC, 2006) clearly sets the borderlines between the
Energy and Industrial Processes and Product Use (IPPU) sectors. Compared to the previous methodology
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version (IPCC, 1997), emissions from-earrgy use ofifels is reported mainly in sectorIPPU. To
prevent double counting or omission of resources, it is necessary to carefully carry out a completeness
check of C@®emissions in sectors 1.A (Enexgombustion) and Z; IPPU, for those kinds of fuels that

are used for both energy and neenergy purposes.

Nonenergy fuels are divided into three categories:

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

2) Reductants Carbon is used as a reductant in metallurgy and inorganic techaslddnlike the
previous case, here when using fossil fuel as reductant only a very small amount of carbon
remains fixed in the products for a longer time and the larger part of the carbon is oxidized
during the reduction process. Metallurgical coke is@dgl reductant.

3) Nonenergy products Nontenergy products are materials derived from fuels in refineries or
coke plants which, unlike the previous two cases, are used directly for their conventional physical
properties, specifically as lubricants (lubtiog oils and petrolatum), diluents and solvents,
bitumen (for covering roads and roofs) and paraffin. Emissions gh@®other GHG occur only
to a limited extent in the IPPU category (e.g. during the oxidation of lubricants and paraffin).
Substantial enssions occur during their recovery and during disposal by incineration (in the
sector Energy and in Waste).

Emissions from feedstocks in the chemical industry are reported in subsector 2.B, from reductants
primarily in subsector 2.C and from nenergy poducts, used mainly for purposes other than
combustion (e.g. lubricating oils) in subsector 2.D.

In accordance with the Regulation No 1099/2008 of the European Parliament and of the Council on
energy statistics, the energy balance of the Czech Republioglishes amongst various types of fuels

in their use for energy and neenergy purposes. Below are listed the different kinds of fuels with a high
proportion of norenergy use in the Czech Republic.

Some types of liquid fuels are designed mainly for-anargy use. This is primarily naphtha, for which
CzSO indicates, since 2001, that virtually the entire amount is consumed f@neogy purposes by the
chemical industry, mainly as petrochemicals (2.B). For example, in 2014 the consumption was 45.7 PJ.
The nonenergy use of LPG is less significant .

Another important type of liquid fuels consumed for renergy purposes of fuels is a group designated

as Other Oils. Their most significant share is Other Petroleum Products, which finds application in the
production of hydrogen by partial oxidation with steam for subsequent production of ammonia and a
further part of it is also included under Solvent Use. In 2014, the consumption of Other Petroleum
Products for norenergy purposes (particularly in sslectors2.B, 2.D) was 21.4 PJ, compared to 11.7 PJ
utilized for combustion in sector 1.A. White Spirit and Paraffin Wax are less important categories and are
indeed only used for neenergy purposes in 2.D; naturally their consumption is small compared to
Other Péroleum Products (total of 1.3 PJ in 2014).

Liquid fuels used especially for nenergy purposes also include bitumen, whose consumption in 2014
was 18.2 TJ and lubricants with consumption of 6.3 PJ in 2014. While there are practically no emissions
of CQin the use of bitumen (Stored carbon), in the uddubricants part is oxidized to GReported in

2.D).
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Solid fuels for nofenergy purposes are mainly used as reductants. These include coke (Coke Oven Coke),
of which 53.9 PJ were used in 2014 in thedurction of iron and steel (2.C) compared to 10.9 PJ utilized

in sector 1.A. In the case of tar (Coal Tar) 14.9 PJ were used in 2014 in industry, while 0.9 PJ were used in
sector 1.A.

In many countries natural gas (NG) is also used as a feedstock. lotwased until recently in the Czech
Republic and since 2008 CzSO has indicated that approximately 1% of annual consumption of natural gas
in the Czech Republic is used for remergy purposes in the chemical industry. This-earrgy use is
reported under2.B.10.

Fuels for norenergy use are not accounted for in the Sectoral approach in category 1.A. In the Reference
approach, NEU are deducted from the apparent consumption as excluded carbon (sefeaftdy "CQ
reference approach and comparison with trec®ral approach”).

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

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

Non-energy Fuels NCV EF
[GJ/K{] [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 39910 73.30
Refinery Gas 46 023 55.08"
Coke Oven Coke 28594 107.0

D" countryspecific value

2 ysed 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, 2015), 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 (2014) is
given in Annex 4, Tables-A4 A4-7.

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

3.2.4.1 Collection of activity data

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

4, Tables A4 ¢ A4-7; similar datasets for the whole time series are stored in the archive of the sectoral
expert.

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

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

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

In case EU ETS data are used, the original forms are stored in archive of national 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 wglating, in order

the source of the data employed

description of transér of specific data from the source files

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

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

Separate computational files for each kind of fuels are used, which are then interconnected with the final
computational 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
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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 unitg; terajoules. For this conversion are used calorific values listed in Annex 5.

Coke Oven Gas, Gas Works Gas and biofuels ane djirectly in terajoules in the CzSO Questionnaires
(CzSO0O, 2015), 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 (CzSO, 2015) in thousdnd 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 aiNIRS O2yRAGAZYy&Ea4I ADSO

CzSO uses for the conversion between gross and net calorific value coefficient NCV/GQRése@rgh

was carried out in 2014 to develop a methodology for determining the precise values of this coefficient.
Details concerning the research and methodglad determining the NCV/GCYV coefficient are provided

in Annex 5.

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

oo T8t T p TJOP W o T

08 6 p P @ @ oG X
where NCV and GCV aexpressed in MIJ/mMAy GKS NBFSNByOS §SYLISNI G dzN
conditions). However, the improved values of the NCV/GCYV ratio are not far from the IPCC default value
of 0.9. For example, the value NCV = 88.MJ/m* given in Tab. 40 correspondsd the ratio
NVC/GCV=0.9019 calculated from the above equation. This equation was used for calculation of NCV
from GCV for the whole time period

For calculation of CQemissions are used emission factors, which are either provided in the IPCC 2006
Guidelnes (IPCC, 2006), or which were determined as cowgpegific 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 tR€C methodology 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 sbmission refined by using ttp-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 theakegories.
Thus contrary to CCemission factors, for GHind NO emission factors are used always default values
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from IPCC 2006 Guidelines (IPCC, 2006). a8H NO emission factors are listed in the specific
subchapters for specific subcategories.

Gereral CQemission factors and NCV are provided in Takh03
Tab. 3-10Net calorific values (NCV), G@mission factors and oxidation factors used in the Czech GHG inver@g14

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
Gas/Diesel Oil 42.600 74.10 1 74.10
Residual Fuel Oil 39.500 77.40 1 77.40
LPG” 45.945 65.86 1 65.86
Naphtha 43.600 73.30 1 73.30
Bitumen 40.193 80.70 1 80.70
Lubricants 40.193 73.30 1 73.30
Petroleum Coke 38.500 97.50 1 97.50
Other Oil 39.921 73.30 1 73.30
Coking Coal 29.468 93.55 1 93.55
Other Bituminous Coal 22.249 95.16 0.9707 92.37
Lignite (Brown Coaly 12.082 100.69 0.9846 99.14
Brown Coal Briquettes 21.149 97.50 0.9846" 96.00
Coke Oven Coke 28.572 107.00 1 107.00
Coke Oven Gas (TJ/mill%n 16.064% 44.40 1 44.40
Natural Gas (TJ/G§ 48.836 55.35 1 55.35
Natural Gas (TJ/mill. H @ 34.489 55.35 1 55.35

a) Emission factor without oxidation factor

b) Resulting emission factor with oxidation factor

OTImil.iEs Gr mp ¢/ LI T mamdo 1t}
d) Country specific values of {EFs and oxidation factors

3.2.5 Uncertainties and time -series consistency

The emissiolinventory is based on 2 types of data accompanied by different levels of uncertainty:

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

Extensive research was carried out in 2012 to obtain new, more accurate values for the umiesrtai
(CHMI, 2012b). The results are given in chapter 1.6 and Annex 2 furthermore lists source of expert
judgement provided for uncertainty analysis for each category. Further research for uncertainties is
planned for 2016 and 2017.

Activity data

Information on fuel consumption is taken from CzSO (CzSO, 2015).
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 indivdual groups of datg statistical reports from the individual enterprises (economic units with
more than 20 employees); consumption by the population is calculated on the basis of models and
reports by suppliers of network energy (gas, electricity), potiden of the individual kinds of fuels
(especially automotive fuels) and customs reports (imports, exports); the remainder is calculated so that
the fuel consumption is balanced. Each step is accompanied by a different level of uncertainty. Overall
the uneertainty in Natural Gas activity data should be lower than uncertainty of Solid Fuels activity data
since the Natural Gas is measured more accurately in comparison to for instance coal.
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Uncertainties also arise during data processing. CzSO obtains aatessnunits; tons per year (1st level

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

to energy units must be performed using the fuel calorific value. The determination of these values is
accompaied by uncertainties following from the method employed (mostly laboratory expertise) (2nd
level of uncertainty). The average fuel calorific value valid for all of the Czech Republic must be
determined for each kind of fuel. Because the calorific valtferdi substantially in dependence on the

mine location, it is necessary to 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 comiler introduced uncertainty into the processing that can be based on an elementary error
in interpreting the data. However, because routine control procedures are employed and no fuel may be
missing or calculated twice in the final balance, this uncetyatan be considered to be less than 1%
(approx. 0.5%).

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). Resultse provided in the Tab.-B1. The uncertainty values for the default emission
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 aladathis
uncertainty can be estimated at approx. 2.5%.

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 Stationary combustioq 4 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
Solid Fuels with 2006 Guidelines
co 1.A Stationary combustiog 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 |
Liquid Fuels 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 2006Guidelines
. E. Krtkova, V. Neuzil, AD and EF unc. in |
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.AStationary combustioq 5 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
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 Stationargombustiong 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 |
agricultureand forestry with 2006 Guidelines
CH 1.A.3.e Other Transportation 4 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
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AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
[%0] [%]
with 2006 Guidelines
N,O 1.A Stationary combustioq 5 60 E. Krtkova, Weuzil, AD and EF unc. in lin
Solid Fuels with 2006 Guidelines
N.O 1.A Stationary combustiog 4 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Gaseous Fuels with 2006 Guidelines
N.O 1.A Stationary combustioq 5 60 E. Krtkova, V. Neuzil, AD andugE. in line
2 Liquid Fuels with 2006 Guidelines
N.O 1.A Stationary combustiog 8 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Biomass with 2006 Guidelines
N.O 1.A Stationary combustiog 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 vattf rg(;%\gagﬁ, d’:ﬁ?\i’ 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 |
2 agriculture and forestry with 2006 Guidelines

Time- series consistency

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

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

Sofar, no means have been found for consistent and systematic verification of the consistency of time
series at CzSO and for analysis of the causes of fluctuations. Rather than elementary errors, preliminary
analysis indicates that the anomalies are causelgly 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&EBranch Classification of Economic Activities). ThR&AZE code is
assigned to economic entities on the basis of their Id.No. (Identification Numbers). This can result in
substantial interannual changes in the individualtscategories.

Example:

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

Ly GKS /1SOK wSLlJztAOr GKS mbdbpnQa yR 6SIAYyYyAYy3
rational utilizationof means of production was sought and changes in the ownership structure of energy
production facilities were quite frequent. Consequently, consistency of the time series is interrupted in
some subcategories. Justification for the exact causes of eadh change lies outside the current
capabilities of the sector compiler.

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

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

3.2.6 QA/QC and verification

The general QA/QC plan was formulated since thesalstmission 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). Athe basic data sources for the processing of activity data are based on the energy
balance of the Czech Republic the main emphasis is given to close cooperation with the Czech statistical
office (CzSO). This cooperation is based on the contract betwélvl,Cas the NIS coordination
workplace, and CzSO. CzSO is a state institution established for statistical data processing in the Czech
Republic, which has its own control and verification mechanisms and procedures to ensure data quality.

Sectoral guarantoand administrator of QA/QC procedures, Vladimir Neuzil (KONEKO manager):

1 processes and updates the sectoral QA/QC plan

9 organizes QC procedure

1 ensures verification procedures and is responsible for its realization

9 is responsible for the submission of albaliments 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 responsilfier the storing of documents

= =4 =

The QC procedures are related to the processing, manipulation, documentation, storing and transmission
of information. The first step of the control is carried out by the expert responsible for the Sectoral
Approach (Vladimir &uzil), followed up by the control carried out by the QA/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 he CRF Reporter is accomplished by the data administrator. After data
transmission to the CRF Reporter the control of correct data transmission based on the summary values
of activity data and emission data is carried out. If there are any discrepanoéesyroneous data are
detected and corrected.

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

External co-worker of KONEKO (Pavel Fott) familiar with thedevant topic participates in the QC
procedures. The cooperation is based ad hoc contracts ensured by the QA/QC sectoral guarantor. As
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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 three years. This year the QA was held by external expert of NIS team. Since this
submission was processed using new updated methodology QB&C procedures were applied on

very detail this year.

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

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

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

Even though this division is usedtire new methodology (IPCC, 2006), since so far no reliabke atat
available for this detailed classification, in this submission, the reportedatatsummarized in category
CRF 1.A.l.a.i.

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

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

1.A.1.a., 2014

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] [kt]
Heating and Other Gasoill 42.6 74.1 1 3.2 3 0.00013 0.6 0.00003
Fuel Oil- Low Sulphur 671.5 7.4 1 52.0 3 0.00201 0.6 0.00040
Fuel Oil- High Sulphur 39.5 7.4 1 3.1 3 0.00012 0.6 0.00002
Other Bituminous Coal 67295.8 95.42) 09710 6232.9 1  0.06730 1.4 0.09421
Brown Coal + Lignite 380110.5 100.70' 0.985 37 688.6 1 0.38011 1.4 0.53215
Coal Tars 73.5 80.7 1 5.9 1 0.00007 1.4 0.00010
Coke Oven Gas 5683.3 44 .4 1 252.3 1 0.00568 0.1 0.00057
Natural Gas 34 089.5 55.35/ 1 1887.0 1 0.03409 0.1 0.00341
Waste- fossil fraction 2410.1 145.1 1 349.8 0.0208  0.00005 5.208 0.01255
Waste- biomass fraction 3615.1 145.1 1 524.7 0.0208  0.00008 5.208 0.01883
Wood/Wood Waste 14 949.0 1120 1 1674.3 30 0.44847 4 0.05980
Gaseous Biomass 916.0 54.6 1 50.0 1 0.00092 0.1  0.00009
Total year 2014 509 896.3 48723.7 0.93902 0.72217
Total year 2013 535 653.3 50020.1 0.94317 0.75505
Index 2014/2013 0.95 0.95 1.00 0.96
Total year 1990 569 994.5 54713.8 0.60160 0.75963
Index 2014/1990 0.89 0.89 1.56 0.9

g Country specific data
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The origin of the data, the emission factors used and the method of calculating the level of emissions for
the individual gases are presented in detail in thidowing outline.

2014
Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N,O CQ CH N,O

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

The fraction of CQemissions from sector 1.A.1 equalledl.®%6 in 2014 in the whole Energy sector (1.A)
¢ combustion of fuels.

In source category 1.A.1.a, the energy balance includes district heating stations and electricity and heat
production at publigpower stations.

This category encompasses all the facilities that produce electric energy and heat supplies, where this
production is their main activity and they supply their products to the public mains. Examples include the
L32 ¢ SNJ LJ | y (i & KIR Fc. po@er:planty ahebleatigg! plants, Energy United Inc. and a number
of others in the individual regions and larger cities in the Czech Republic.

In 2014, the fraction of GQemissions in subsector 1.A.1.a equalled 91.8% of total €@@ssions in
secbr1.A.1.

Of the total installed capacity of electricity generation of 19.2 GWe in 2014, 10.5 GWe corresponded to
for thermal power plants:

Nuclear 4290 MWe
Hydro 2 062 MWe
Solar photovoltaic 2 068 MWe
Wind 278 MWe
Combustible fuels 11 392 MWe
Total capacity 20 090 MWe

In the final energy balance of CzSO (CzSO, 2015), the consumption of the individual kinds of fuels in this
sector is reported in the Transformation Sector under the items:

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

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

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

Electricity production (GWh) 45 853
Main activity producer @ctricity plants 24 521
Main activity producer CHP plants 14 018
Autoproducer electricity plants 57
Autoproducer CHP plants 7257
Heat production (TJ) 119 947
Main activity producer CHP plants 86 386
Main activity producer heat plants 17 223
Autoproducer CHP plants 9764
Autoproducer heat plants 6 574

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

o Gther Fuels (waste] Siomass CcaQ emiss_ion; exhibit a stable treqd with iny
Gaseous Fuels Liquid Fuels a few oscillations over the whole time series.

m rest of solid fuels M Other Bitumenous Coal
H Brown Coal + Lignite

60 The trend in emissions is mainly shaped by

' the development and structures of the
electricity generation installations involved,
since these installations account for the
majority of the pertinent emissions. As is
clear from the figure, Solid Fuels are the main
driving force for emissions in this source
category. Brown Coal and Lignite are the
most important, with average consumption
of 452 PJ, corresponding to 44 239 kt
CQlyear on an average for the whole 1990
2014 period. The second largest consumption
corresponds to Other Bituminous Coal, with
an average consumption of 78 PJ,
corresponding to 7 282 kt G@ear on an average fohe whole 199@; 2014 period. The remaining Solid
Fuels do not correspond to any significant consumption in this category

CO, emission in Mt

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

Since 2007, the countrgpecific emission factor for Brown Coal + Lignite has been equal to 27.27 t C/TJ; a
country-specific emissiorfiactor equal to 25.43 t C/TJ fortl@r 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 3eAsomed above, this means

that approximately 95% of the emissions from fuels in this category were determined using eountry
specific emission factors, i.e. at the level of Tier 2.

Since last submission country specific oxidation factors for Other BitwwmiCoal, Brown Coal and
Lignite and Brown Coal Briquettes were applied. The detailed description of the research is given in
Annex 3.

Liquid Fuels play a minor role in the electricity supply of the Czech Republic. They are used for auxiliary
and supplemetary firing in power stationsg for 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. Atthe beginning of the period, it shows increasing trend, but later only minor changes were
observed, which can be considered insignificant.
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The item Other Fuels in Figd3epresents waste consumption for waste incineration
3.2.7.2 Methodological issues (CRF 1.Al.a.i)

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

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

This category consists of emissions caused by incineration of municipal solid wagsterfpyr purposes.
Originally this chapter was part of 5.C Waste Incineration but, based on the suggestion ofd@Rifiyn

review), this chapter was shifted under the energy sector. This chapter is still prepared by CUEC (Charles
University Environment Cégr) ¢ the organization responsible for the Waste sector.

400 This category consists of emissions of, CO
= Total CO2 emissions from incinerated fossil carbon in MSW and
emissions of methane andN,O from
incineration of MSW

350 |
Total N20 emissions

300 1 Total CH4 emissions

250

There are three municipal solid waste (MSW)
incineration plants in the Czech Republic. One
is located in Prague (ZEVO Malesice), one in
Brno (SAKO) and the west one in Liberec
50 | (Termizo). The amount of incinerated waste
. lll increased in previous year and this inventory
o0 1993 199 1999 202 2005 2008 2011 2014 | Ye@r. This is due to the fact that the
incinerator in Brno was recently reconstructed
Fig.3-5 trend of GHG emissions from waste incineration for ene and its former annual capacity of 240 kt of
purposes MSW was decreasetb 224 kt of MSW. In
reality the new technology actually allowed
the facility to be used to its full potential (the
old stokers were regularly out of order and the real former capacity of the plant was about one third of
the nominal maximum value) and s then there has been a constant increase in incinerated waste in
this category

200

150

kt of CO, eq.

100 -

Tab. 3-12 Capacity of municipal waste incineration plants in the Czech Republic4201

Incinerator (city) Capacity kt) 2014
TERMIZO (Liberec) 96
t N} O41S &af dzOoé& | dad o6t N} KIF O 310
SAKO a.s. (Brno) 224

There are also 76 other facilities incinerating ofiremnerating industrial and hazardous waste, with a total capacity &O6r
waste. This waste is reported under 5C.

All theparameters and calculations are shown in the following Tal8.3
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Tab. 3-13 Parameters and emissions from waste incineration 198014

Used factors

Amount of carbon fraction 0.4
Fosil carbon fraction 0.4
Combust efficiency fraction 0.95
GCQ ratio 3.7
Avrg. Emission factor kt
(CH/KD) 2E07
Avrg. Emission factor kt
(N;O/kt) °E05

1990 1995 2000 2005 2010 2011 2012 2013 2014
MSW incinerated (kMSW) 66 163 334 388 467 586 610 615 628
MSWincinerated (TJ NCV) 656 1631 3190 3957 4900 5574 5840 5887 6025
Biogenic (TJ) 393 979 1914 2374 2940 3345 3504 3532 3615
Fossil (TJ) 262 652 1276 1583 1960 2230 2336 2355 2410
lgtsi'ilcgem'ss'ons (keQ) 36.5 90.9 1859 | 216.4 260.3 3265 | 339.9| 3425 349.8
;f’;g'eﬁg TSNS (32 54.8 136.4 2789 | 3246 390.4 489.7 509.9 | 513.7 524.7
Total CHemissions (kiCQ eq.) 3.3E04 8.2E04 | 1.7E03 1.9E03 2.3E03 2.9E03 | 3.0E03 | 3.1E03 3.1E03
Total NO emissions (k€Q eq.) 1.0 2.4 5.0 5.8 7.0 8.7 9.1 9.2 9.4

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

See chapter 3.2.5.

3.2.7.4 Category-specific QA/QC and verification (CRF 1.A.1.a.i)
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Fig. 35 shows the correlation of fuel
consumption in category 1.A.1.a and
total gross electricity and heat
production. Total energ production

should have a similar trend to total

fuels

consumption

in

category

Fig.3-6 The ratio between the total consumption of fuels from the heat sour:

in the categoryl.Al.aand overall energy production

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

variation of the ratio between the

electricity and the amount of heat
produced.

For additional information please see
chapter 3.2.6.

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

Waste incineration is reported in the ergy 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.
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3.2.7.5 Category-specific recalculations (CRF 1.A.1.a.i)

Due to minor changes in official activity data recalculatin 2013 was performed. In case of fossil
fraction of waste and biomass fraction of waste the consumption for 2013 increased by 0.8%.

3.2.7.5.1 Other Fuels (CRF 1.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 categoryllaAnto:
1 1.A.l.a.rElectricity Generation
1 1.A.l1.a.ir Combined Heat and Power Generation
91 1.A.l1.a.iir Heat Plants

In the currentsubmission, this detailed division was not employed and all the activity data and GHG
emissions are included in category 1.A.1.a.i. Although the materials from CzSO contain information for
the distribution of fuel consumption in each subsector, it willlseessary to verify their credibility and
reliability from the aspect of trends during the entire time series.

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

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

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

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

1.A.1.b, 2014

Structure of Fuels  Activity CcQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CH/TJ] [ki] [kgN,O/TJ] [ki]
Refinery Gas 6 029.0 55.076 1 332.1 1 0.00603 0.6 0.00362
Other Qil 3591.9 73.3 1 263.3 3 0.01078 0.6 0.00216
Natural Gas 3591.9 55363 1 2104 1 0.00380 0.1 0.00038
Total year 2014 13 421.70 805.7 0.02061 0.00615
Total year 2013 12 287.40 701.8 0.01751 0.00525
Index 2014/2013 1.09 1.15 1.21 1.17
Total year 1990 8 705.40 492.6 0.0102 0.00232
Index 2014/1990 1.54 1.64 2.02 2.65

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

2014
Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N,O o} 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 raw petroleum imported into this country as their
primary raw material. Domestic petroleum constitutes approximately 2.3%eofotal amount in 2014.

lff FdzStfta dzAaSR Ay GKS AYyOdSNYylrf NBFTAYSNE LINROSaas
dzaS¢ 0 F2NJ LINPRdAzOGA2Yy 2F St SOGNAROAGE YR KSEHO Iy
emission calculations in i Adz0 OF 6 SI2NEP® ¢KA& O2NNBALRYRa LINRA®
company in the Czech Republic. Fugitive, €hlissions are included in category 1.B.2.a Fugitive
Emissions from Fuelil.

The fraction of CE&emissions in subsector 1.A.1.b ing£&@issions in sector 1.A.1 equalled 1.5% in 2014.
It contributed 0.9% to Cmissions in the whole Energy sector.

In the CzSO Questionnaire (CzSO, 2015), the consumption of the individual kinds of fuels in this sector is
reported under the item:

1 Refinery Fuke

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

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

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

No consumption of Solid Fuels occurred in this category.

1,2 Liquid Fuels are of the greatest
importance and exhibit an increasing
10 Gaseous fuels trend in the whole period. The

fluctuations that have occurred over
the years can be explained as
resulting from  differences in
production quantities (see alsé&ig.

Liquid fuels

CO, emission in Tg
=}
o

04 3-8). The maximum production equal
to 716 kt C® occurred in 2008,
02 followed by a value of 697 kt G

2006. Thereatfter, production
decreased to the resulting level of
59 kt CQin 2014

Fig.3-7 Developmentof CQ emissions inl.A.l.b category The second greatest role is played by
Natural Gas, with emissions in the
range between 205 kt G 2003 and 360 kt G@h 1997 and resulting in 210 kt €@ 2014

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

Basic methodological approaches neepresented in the section 3.2.4. In Chapter 3.2.8. no specific
approaches were used for performing QA/QC in category 1.A.1.b.
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3.2.8.3 Uncertainties and time -series consistency (CRF 1.A.1.b)
See chapter 3.2.5.
3.2.8.4 Category-specific QA/QC and verification (CRF 1.A.1.b

Fig. 311 contains a comparison of fuel
consumption in sector 1.A.1.b with the
total amount of crude oil processed in th
Czech Republic in the separate years
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The other QA/QC procedures were performed as desdribh chapter 3.2.6.

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

Due to minor changes in official activity data recalculation in 2013 was performed. In 2013 the
consumption of natural gas was increased by 11%.

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

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

No further improvement in this subcategory are currently planned.

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

This category is divided into two subcategories:

1 Manufacture of Solid Fuels (1.A.1.c.i)
1 Other Energy Industrigd.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, the datereported in this submission as a summary in
category CRF 1.A.1.c.ii. Productidrbdquettes, which would fall under 1.A.1.c.i in the Czech Republic
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has been terminated and, in terms of the share of this production in the emissions, it was negligible and
further accurate data on fuel consumption in this category are nhow hard to acces

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

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

1.Al.c, 2014
Structure of Fuels Activity CcQ CH N,O
data EF OxF Emission EF Emission EF Emission
[TJ] [t CO/TJ] [kt] kg CHITI] [k kg N;O/TJ]  [kt]
Heating and Other Gasoi  681.6 741 1 505 3 0.00204 0.6 0.00041
Brown Coal + Lignite 36 887.2 100.37 0.985 36574 1 0.03689 1.4 0.05164
Coal Tars 0.0 80.7 1 00 1 0.00000 1.4 0.00000
Gas Works Gas 17 666.1 100.38 1 17743 1 0.01767 0.1 0.00177
Coke Oven Gas 2707.8 4440 1 1202 1 0.00271 0.1 0.00027
Natural Gas 173.2 55.30' 1 91 1 0.00017 0.1 0.00002
Total year 2014 58 115.9 5612.1 0.05948 0.05411
Total year 2013 67 391.4 6 169.4 0.06884 0.06137
Index 2014/2013 0.86 0.91 0.86 0.88
Total year 1990 28984.6 1516.4 0.03348 0.00794
Index 2014/1990 2.01 3.70 1.78 6.81

“ Country specific data

The table showshat, while the index for fuel consumption in 2014/1990 is 2.01, the same index is
significantly higher for C@missions. This is caused by the high proportion of coke oven gas, which has a
relatively low emission factor, in the fuel structure in 199&tek, part of coke oven gas was reallocated

to other subsectors (1.A.1.a and 1.A.2.a). Even more important, a high proportion of coke oven gas,
combined with its relatively low emission factor compared to other fuels, occurregdneRissions.

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

2014
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O CQ 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 Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1

This category includes all facilities that process Solid Fuels from mining through coking processes to the
production of secondary fuels, such as Bre@mal Briquettes, Coke Oven Gas or Generator Gakso
includes fuels for the production of electrical energy and heat for internal consumption (reported by
O2YLI yASa a a26y dzaSeé0®

There are a number of companies in the Czech Republic that belong to this category. These are mainly
companies performinginderground and surface mining of coal and its subsequent processing, located in
the vicinity of coal deposits. The category also includes Coke plants and the production of Generator Gas.
Other energy industries, such as facilities for extraction of Nét@as and Petroleum are of minor
importance in the Czech Republic

The fraction of C@emissions in subsector 1.A.1.c in,@dissions in sector 1.A.1 equalled 11% in 2014.
It contributed only 6% to G@missions in the whole Energy sector 1.A.
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In the C80 Questionnaire (CzS0O, 2015), the consumption of the individual kinds of fuels in this sector is
reported in capture Energy Sector under the items:

Coal Mines

1
§ Oil and Gas Extraction B0 1 e e
1 Coke Ovens (Energy) 7000 | ork Goe okt Oven Gas =
1 Gas Works (Energy) 6000 = Coals ;
{ Patent Fuel Plants (Energy) | = P~ v
1 BKB Plants (Energy) g >0m 7
1 Nonspecified (Energy) Zg 4000
There are embodied the fuels o S o
economic part according to NACE Rev. 7 2°%°
1 05.10 Mining of Hard Coal 1000
1 05.20 Mining of Lignite 0 E————
i 06.10 Extraction of Crude Oil 1990 1995 2000 2005 2010
1 06.20 Extraction of Natura'
Gas Fig.3-9 Development of C@emissions in 1.A.1.c.ii categp

1 19.10 Manufacture of Coke
oven products (operation of Coke ovens, production of Coke and-Sekd, production of
Coke Oven Gas)

1 19.20 Manufacture of refined petroleumroducts (this class also includes: manufacture of
Peat Briquettes, manufacture of Hacdal and Lignite fuel Briquettes)

Fig.3-9 provides an overview of emissioretrds 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 LijaidFuel
Natural Gas in this category.

{212ft200al1t | KStyt LyOo YI1Sa GKS INBFISad O2ydNR
for processing Brown Coal was established in 1950 and also produced Gas Works Gas and other chemical
products. Forrally, the existence of this combine ended in 1974 when this facility was moved under the

| yYSR2dzKSfyS R2ft& | ONR{SOtNYye O2YLIyed ¢23SUKSNI i
The new combinedycle power station started to operate in 199@tf//www.suas.cz).

Between 1990 and 1995, production of Town Gas, which was distributed in the Czech Republic by Gas
22N)] +nSaz20t3x KIFa 0SSy AachnbdzdeénfadeclniKih grosiiRtio? alZliown h y
Gas and the starting up of produatioof Gas Work Gas for the production of electricity and the supply
heat. Pipelines used to distribute Town Gas at that time were converted for Natural Gas and took over
the role for its longdistance transport and local distribution. Coke Oven Gas is peatlin the Ostrava

area where the Coke Plants operating.

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

¢KS FdzSt O2yadzvyLliAzy Ay GKS =+njSaz ot CdzSt O2YO0oAYyS
category. This fuel is used for its own gasification procassyell as for production of technological

steam, which enters into the process as a raw material. The produceephegbure synthesis gas is then

purified by acidic components (¢énd HS) and is used for power generation and supplied heat. From a
methodological point of view, the whole combined production is divided into two pacsnsumption of

produced Gas Work Gas (and associated GHG emissions) for the production of electricity and heat and
fuel consumption for technological purposes (input caaptoduce technological steam). Not to neglect

CQ emissions and other greenhouse gases, which are produced from the gasification of pressure gas, it
was necessary to replace the consumption of Gas Work Gas in the model with coal, which enters into the
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process. The emission factor for lignite was used for the calculation pai@Dthe value of total coal
consumption in the technological part of the process was used as the activity data.

The amount of coal that was used for the production of technologitesns is not directly accessible

from the CzSO energy balance. Data from CHMI REZZO national emission database was used to
determine the amount of coal. The quantity of coal for production of technological steam is given in
Tab. 314.

Tab.3-14/ 2y adzYLWiA2y 2F [AIYAGS F2N LINPRAzZOGAZY 2F201S0Ky 2t 23A0!I ¢

Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Lignite [kt/year] 1439 1596 |1536 |[1571 1588 |1651 |1715 |[1746 1856 |1931
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 | 2014
Lignite [kt/year] 2064 |2003 2088 [2107 |1938 |2044 (2094 |2117 |[1994 1951

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

No other specific approaches were used in this category.

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

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

Fig.3-10 contains a comparison between the
2500 consumption of lignite in sector 1.A.1.c (data
from the REZZO national emission database)
and the total amount of lignite entering the
transformation process (gasified coal) in the
Czech Republic (data CzSO) in the 1895}
period.

]
=]
(=]
(=]
|

i
(%]
(=]
o

1000

Apart from the early years, when the
combined cycle was starting to reach its full
potential (1995 to 1998), the trads of the
two curves are very similar. The minor
fluctuations are caused by annual climatic
influences; the technological steam is also
Fig._3_-10_Comparison of lignite consumption for steam production ¢ ysed as a heating medium in the entire
gasification company and its consumption also depends
on the average annual temperatures.

Lignite consumption for steam production

Lignite - steam prod. [PJ/year]

wu
[w]
(=]

Intake Lignit in gasification process

1990 1995 2000 2005 2010 2015

Theinternal expertise of experts from the Department of emissions and sources at CHMI was utilized as
a QA/QC procedure for this part of the calculations. Other procedures were performed as described in
chapter 3.2.6.
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3.2.9.5 Category-specific recalculations (CRF 1A.1.c.ii)
PLWIIRFGSR REGE F2NJ FY2dzyd 2F [AIYyAdS O2yadzySR Ay C
the recalculation was performed. The original value was equd 72kt, the updated value is 1994. It
means decrease for about 6% in activity data.

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

Currently there are no planned improvements in this category.

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

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

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

1.A.2.a, 2014

Structure of Fuels Activity (ofe} CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t [kt] (kg [kt] kg  NO [ki]

CQ/TJ] CH/TJ] /TJ]

Fuel Oil- Low Sulphur 0 77.4 1 0 3 0 0.6 0
Fuel Oil- High Sulphur 0 77.4 1 0 3 0 0.6 0
Anthracite 2070.4 98.3 1 203.5 10 0.02070 14 0.00290
Other Bituminous Coal  444.6 94.03 0.971%) 40.7 10 0.00445 1.4 0.00062
Brown Coal +tignite 195.4 100.38 0.985%) 19.3 10 0.00195 14 0.00027
Coke 8849.8 107 1 946.9 10 0.08850 14 0.01239
Coal Tars 0.0 80.7 0.985 0.0 10 0 14 0
Coke Oven Gas 9728.5 44.4 1 431.9 1 0.00973 0.1 0.00097
Natural Gas 8829.8 55.30’ 1 488.8 1 0.00883 0.1 0.00088
Wood/Wood Waste 24.1 112 1 2.7 30 0.00072 4 0.00010
Total year 2014 30142.6 2133.9 0.13488 0.01814
Total year 2013 35294.9 2846.8 0.21994 0.03024
Index 2014/2013 0.85 0.75 0.61 0.60
Total year 1990 155319.2 14860.7 1.39496 0.19576
Index 2014/1990 0.19 0.14 0.10 0.09

) Country specific data

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

2014
Structure of Fuels Source of Emission factors Method used
Activity data CcQ CH N,O CcQ 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 CSs D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Coke Oven Gas CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
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This category includes manufacturing in the area of pig iron (blast furnaces), rolling steel, casting iron,
steel and alloys and is related only to ferrous metalsthim CzSO Questionnaire (CzSO, 2015), 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
sted: 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 21% in 2014.
It contributed only 2% to G@missions in the whole Energy sector.

Important facility belongsto thi®F § SI2NE A a ! NOSt 2NRAGGOIE hadN @F >
metallurgical plants include iron ore sinter production, blast furnaces, coke production, iron processing

16000 in oxygen converters for steel and casting of

steel in electric furnaces anth tandem

14000 4+ —— — . .
biomass  liquid fuels m natural gas M solid fuels furnaces. Production of steel using
SiemensMartin  process was stopped
before 1990.

12 000

10000

[=2] =]
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The following figure provides an overview
of CQ emissions in the various stgource
categories in 1.A.2.a.

CO, emission in kt
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The graph in Fig. -B1 shows apparent

1990 1995 2000 2005 2010 sharp decline in emissions in the early 90s,
which was mainly due to the loss of
markets, following the sharp political
changes in the country. At the santiene,

an impact on the emissions was caused by
the new legislation on air pollution and other environmental components. Gradual implementation and
introduction of new, more stringent requirements for the protection of the environment is reflected in
the decrease of emissions since about 1998. On the course of emissions after 2000 the competition of
metallurgical plants in countries outside of Europe caused an impact. Minor fluctuations are caused by
market demand and to a lesser extent, the necessary wetitring undertaken in individual companies.

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

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

180 16
3.2.10.2 Methodological issues |

(CRF 1.A.2.a) _ e
& 140 \ 8
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All the CQ@ emissions from|=Z 5 "1\ N\ H
metallurgical coke used in blast| g XV - - 10%
furnaces are reported under the & L8 T
. E 80 N \ g
Industrial processes sector (2.C.1) af 2 7 \/\ ¢ E
estimated from the amount of carbor] o ©° W\ 2
in the coke (see Chapter 4.4). Most ( § 40 . . o HR-
= ———Fuels consumption \—--\ =

the blast furnace and converter gas 20 2

. . Iron + sinter production
combusted in the two metallurgica . .
plants (complexespnd only party is 1990 1995 2000 2005 2010 2015

used elsewhere. At present, we are NG

able to identify the exact amount ol _ _ _ _
these gases combusted OutsidFlg.S-lZ The trenq in the manufacture of agglomerates of_ iron ore and ir

. in comparison with the development of fuel consumption in the sec
metallurgical complexes. In order t¢ a5,

prevent double counting, we report al
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the CQ emissions coming from metallurgical coke undet.2. As a consequence of this approach, we
did not calculate any G@missions from blast furnace and converter.gas

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

The basiéndicators for verification of fuel consumption in the sector of production of pig iron and steel
must be considered to be the indicators of the overall production of agglomerates of iron ore and pig
iron. This is because of their high energy intensitg. B12 shows the relationship between fuel
consumption and total production of sinter and iron in mil. tons.

It is clear from the graph in Fig-12 that the fuel consumption decreases faster than the actual
production. This is due to the gradual redoctiin overall energy intensity throughout the metallurgical
industry. This trend was particularly evident in the early 90s, when there was a major restructuring of
production. After the decline in 1990 and 1993, this restructuring made it possible tanrétarvolume

of production to almost the level of 1990, but the decrease in total fuel consumption continued.
Additional reductions in energy intensity are then evident until the end of the period

Generally accepted methods of QA/QC are described inose8tR.6.
3.2.10.5 Category-specific recalculations (CRF 1.A.2.a)

Recalculations dues to updated activity data were performged 2013 the consumption of solid fuels
increased by 0.15%. In 2012 and 2013 consumption of natural gas increased by 5%.

3.2.10.6 Category-specific planned improvements (CRF 1.A.2.a)
We are planning to find data making possible to identify portions of both blast furnace and converter
gases, which are combusted outside metallurgical complexes (see 3.2.10.2.).
3.2.11 Manufacturing industries and construction  z Non-Ferrous Metals (1.A.2.b)

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

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

1.A.2.b, 2014

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TY] [kt] [kg CH/TJ] [ki] [kgN,O/TJ]  [ki]
Fuel Oil- Low Sulphur 1.6 77.4 1 0.1 3 0.000005 0.6 0.000001
Coke 113.8 107 1 12.2 10 0.00114 1.4 0.00016
Natural Gas 1516.7 55.30 1 84.0 1 0.00152 0.1 0.00015
Wood/Wood Waste 2.8 112.00 1 0.3 30 0.00009 4 0.00001
Total year 2014 1635.0 96.6 0.00274 0.00032
Total year 2013 2036.5 120.3 0.00341 0.00040
Index 2014/2013 0.80 0.80 0.80 0.80
Total year 1990 1476.3 102.0 0.00572 0.00077
Index 2014/1990 1.11 0.95 0.48 0.42

“ 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 shown in detailghe following outline.

2014
Structure of Fuels Source of Emission factors Method used
Activity data  CQ CH N,O (ofe} CH N,O
Fuel Oil- Low Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Natural Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

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

In the Czech Republic, this corresponds mainly to foundry processes; primary production of nonferrous
metals is not performed on an industrial scale irsthbuntry. In the CzSO Questionnaire (CzSO, 2015),
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 toENREv. 2

Nonferrous metals: NACE Divisions 24.4, 24.53, 24.54

LYLRNIIFIYG FLFLOAtAGe o0St2y3a (2 (KA& OknisSiaghga MBE A &
subsector 1.A.2.b in G@missions in sector 1.A.2 equalled 1% in 2014. It contributed oh®%ps fo 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.-B3) provides an overview of G@missions in the various st#ource
categories in 1.A.2.b.

250

Biomass Solid fuels

m Liquid fuels Gaseous fuels

The trend in C®emissions corresponds to the
trends in consumption of individual types of fuels.
Following a decline in the early 1990s, a sharp
increase in emissions was apparent, caused by
recovery in the industry. The industrial recovery in
- this sector was especiallgue to an increase in
demand for ferrous metals parts in the emerging
®ee0 1993 1s0c 1995 2002 2005 2008 2011 aone | AUtOMOtivE industry. The decrease in emissions at

the end of the period was caused by the financial

crisis between 2008 and 2012, as well as by a
Fig.3-13 Development of C@emissions in source categc reduction in the energy intensity of pdoiction. This
1A2b is also related to a shift from fossil fuels in favour of

natural gas. Furthermore, electrical energy is
increasingly used for heating the metallurgical furnaces, which has a positive impact on greenhouse gas
emissions
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3.2.11.2 Methodological issues (CRF 1.A.2.b)

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

Recalculation due to updated activity data was perforngathtural gasconsumption increased in 2012
and 2013 by 5%.

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

Currently there are no planned improvements in this category.

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

3.2.12.1 Category description (CRF 1.A2.c)

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

1.A.2.c, 2014

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;OITI]  [ki]
Fuel Oil- Low Sulphur 39.5 77.4 1 31 3 0.00012 0.6 0.00002
Other Bituminous Coal 107.1 95.42%) 0.971%) 1786 1 0.01949 1.4 0.00273
Brown Coal + Lignite 2380.2 100.70%) 0.985%) 662.1 1 0.06696 1.4 0.00937
Natural Gas 334.0 55.30%) 1 7425 1 0.01341 0.1 0.00134
Wood/Wood Waste 0.0 112.00 1 41 30 0.00111 4 0.00015
Total year 2014 22 136 1590 0.10109 0.01362
Total year 2013 24 216 1792 0.12520 0.01699
Index 2014/2013 0.91 0.89 0.81 0.80
Total year 1990 33577 2 996 0.26480 0.03723
Index 2014/1990 0.66 0.53 0.38 0.37

“) Country specific data
The origin of the data, the emission factors used and the method of calculating the level of emissions for
the individual gaseare shown in details in the following outline

2014
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 CSs D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

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

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

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

FNB Ay 2LISNIGAZ2Y Ay GKS /cip®d@ssingwos daklzeaf, SYNTHESIA &3. | d
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Pardubice- basic organic chemistry) and a number of factories for manufacturing of inorganic products
(SPOLANA a.s. Neratovice, SPOLCHEMI ®a® ~“aGN yIR [F0SYZ t w9/ 1 9wl
largest plants are also equipped with energy resources, with a significant share of electricity and heat
(autoproducers); this results in relatively high consumption of fossil fuels (see-Zy Bleat is
generated using abundant natural gas and, to a lesser extent, liquid fuels or, in some cases, electrical
energy. In total, the national emission database recorded 1,000 production units that fall within sector
1.A.2.c.

In the CzSO Questionnaii€zSO, 2015), the consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

Chemical (including Petrochemical)
There are embodied the fuels of economic part according to NACE Rev. 2:
Chemicals: NCE Division 20

The fraction of COemissions in subsector 1.A.2.c in,@&missions in sdéor 1.A.2 equalled 15.9% in
2014 It contributed 1.8% to G@missions in the whole Energy sector.

7000

Gaseous fuels Biomass The f0||OWIng f|gureR|g3'14) pI‘OVIdeS an
H Liquid fuels Solid fuels  |— overview of C® emissions in the sub
category in 1.A.2.c.
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The varations in C@ emissions are not
directly related to the volume of chemical
production, as these consist primarily in
. emissions from burning fossil fuels to
produce electricity and heat
(autoproducers). For this reason, it is not
possible to comment on thelevelopment
of emissions in time
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Fig.3-14 Development of C@emissions in source category 1.A.2.c

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

Given that in the IPCC 20@@. (IPCC, 2006)used a new approach to the allocation of feedstocks and
non-energy use of fuels into IPPU. The new distribution of liquid fuels is tmhbsidered as category
specific methodological issue. This methodological approach is in the same time based on the new
reallocation of fuel consumption for energy and memnergy use in the questionnaire from CzSO (2015).
The reallocation of feedstocks andn-energy use of fuels in IPPU is in details described in chapter 3.2.3.

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

3.2.12.3 Uncertainties and time -series consistency (CRFL.A.2.c)

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

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

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

In the official CzSO Questionnaire submitted in 2015 the-emerg use of natural gas was reported.
Amount of nonenergy use of natural gas is listed in

Tab. 3-15 Amount of nonenergy use of natural gas

2008 2009 2010 2011 2012 2013 2014
Chemical and petrochemical 4039 2473 3801 3985 4068 3883 3 966

Research was performed in 2015 to distinguish-eaprgy use of natural gas. It is apparent that the
most significant source of G@missions arising from this use is the production of hydrogen by steam
reforming. A less significant process consists inselactive catalytic reduction.

Based on this information, this dataewe reallocated in this submission. Until last submissitiis tata
wereincluded in 1.A.2.c; however now the nenergy use of natural gas was reallocated to sector IPPU
2.B. 10.

In addition, the activity data for solid fuels was updated, corresponding to an increase by 2.3% in the
consumption of solid fuels 2013

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

Currently there are no planned improvements in this category.
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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 fuelstheir consumption, used emission factors and emissions of individual greenhouse
gases are shown in the following outline.

1.A.2.d, 2014

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CH/TJ] [ki] [kg N,O/TJ]  [kt]
Fuel Qil- Low Sulphur 411 774 1 32 3 0.00012 0.6 0.00002
Fuel Oil- High Sulphur 00 774 1 00 3 0 0.6 0.00000
Other Bituminous Coal 0.0 94.03%) 0.971%) 0 10 0 1.4 0.00000
Brown Coal + Lignite 1472.0 100.38%) 0.985%) 1456 10 0.01472 1.4 0.00206
Natural Gas 4774.3  55.30%) 1 2643 1 0.00477 0.1 0.00048
Wood/Wood Waste 17496.6 112 1 1959.6 30 0.52490 4 0.06999
Gaseous Biomass 8185.8 54.6 1 4469 1 0.00819 0.1 0.00082
Total year 2014 6287.4 413.0 0.01962 0.00256
Total year 2013 6916.2 463.5 0.02367 0.00316
Index 2014/2013 0.91 0.89 0.83 0.81
Total year 1990 25900.8 2285.3 0.18784 0.02724
Index 2014/1990 0.24 0.18 0.10 0.09

" Country specific data

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

2014
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
35000 This subcategory includes almanufacturing

Gaseous fuels Biomass

30000 | mSolidfuels  mLiquid fuels processes related to the production of paper,

cardboard and print in printing plants. There are
two primary paper production factories in the
Czech Republic (JIr I LINNY & =SidnjyNZ |
~0SGUN Fdadd gAGK I KAIK O2
from production processes. The other plants select
the kind of fuel on the basis of the same criteria as

u% the rest of the processing industry.

1990 1993 1996 1999 2002 2005 2008 2011 2014 In the CZSO Questionnaire (CZSO’ 2015)1 the
consumption of the individual kinds of fuels in this

Fig.3-15 Development of fuels consumption in source categ S€CtOr is reporﬁed in the section Industry Sector
1.A2d under the item:
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Paper, Pulp and Printing

There are embodied the fuels of economic part according to NACE Rev. 2
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Pulp, paper and print: NACE Divisions 17 and 18

The fraction of C@Qemissions in subsector 1.A.2.d inf&@issions irsector 1.A.2 equalled 4% in 2014
contributed 0.5% to CQOemissions in the

Gaseous fuels  ~ Biomass whole Energy sector.
2500 Solid fuels mliquid fuels

3000

Fig. 3-15 provides an overview of fuels
consumption in the sugategory in 1.A.2.d.
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It is clear from the graph ifrig. 3-16 that
1000 Y ~ there was significant substitution at the end
of the 90s, when previously used fossil fuels
_ I (primarily lignite) were replaced by wood and
0 later biogas. Both biofuels represent waste
1990 1993 1996 1999 2002 2005 2008 2011 2014 prOdUCtS from the production Of paper and
pulp from the two largest plants in the Czech
Republic. Following the decline in 2003 and

2004, the consumption of fuels after 2005
was relatively stable, while the share of

CO, emissions in kt

Fig.3-16 Dewelopment of CQemissions in source category 1.A.2.(

biofuels further increased.

Biofuel consumpbn has a beneficial effect on the production of C@hich is included in the balance of
greenhouse gases:ig. 3-16 shows the development of G@missions from fossil fuels only in sector
1.A2d

3.2.13.2 Methodological issues (CRF 1.A.2.d)
No specific methodological approaches were applied in this subcategory, otherwise see chapter 3.2.6.
3.2.13.3 Uncertainties and time -series consistency (CRF 1.A.2.d)
See chapter 3.8.
3.2.13.4 Category-specific QA/QC and verification (CRF 1.A.2.d)
No specific methods for QA/QC in this category were usgherwise see chapter 3.2.7.4.
3.2.13.5 Category-specific recalculations (CRF 1.A.2.d)

Due to updated activity data from CzSO the solid fuels gopson increased in 2013 by 2.5%.
Furthermore in 2012 and 2013 consumption of natural gas was increased by 5%.

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

Currently there are no planned improvements in this category.
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3.2.14 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.

1.A.2.e,2014

Structure of Fuels Activity CcQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TY] [kt] [kg CH/TJ] [ki] [kg N.O/TJ]  [ki]
LPG 91.9 65.86%) 1 6.1 1 0.00009 0.1 0.00001
Heating and Other Gasoi 0.0 741 1 00 3 0.00000 0.6 0.00000
Fuel Oil- Low Sulphur 395 774 1 31 3 0.00012 0.6 0.00002
Other Oil 39.9 733 1 29 3 0.00012 0.6 0.00002
Other Bituminous Coal 649.8 94.03%) 0.971%) 505 10 0.00650 1.4 0.00091
Brown Coal + Lignite 1094.2  100.38%) 0.985%) 108.2 10 0.01094 1.4 0.00153
Coke 227.6 107 1 244 10 0.00228 1.4 0.00032
Natural Gas 14277.8 55.30%) 1 7903 1 0.01428 0.1 0.00143
Wood/Wood Waste 168.9 112.0 1 189 30 0.00507 4 0.00068
Gaseous Biomass 10381.9 54.6 1 566.9 1 0.01038 0.1 0.00104
Total year 2014 16420.7 994.5 0.03432 0.00424
Total year 2013 16247.8 988.4 0.03506 0.00437
Index 2014/2013 1.01 1.01 0.98 0.97
Total year 1990 37616.5 2988.2 0.21342 0.03044
Index 2014/1990 0.44 0.33 0.16 0.14

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

2014
Structure of Fuels Source of Emission factors Method used
Activity data (ofe) CH, N,O CG CH N,O

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

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

In the CzSO Questionnaire (CzSO, 2015), the consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

Food, Begrages 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
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The fraction of C@emissions in subsector 1.A.2.e in@@issions in sector 1.A.2 equalled 10%2014.
It contributed 1.1% to C{missions in the whole Energy sector.

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

50000 4000
Gaseous fuels Biomass Gaseous fuels Biomass
45000 3500
Solid fuels m Liquid fuels Solid fuels m Liquid fuels
—, 40000 |3 3000
M
E'; 35000 E
E 30000 E 2500
£ 25000 'g 2000
2 2
=
g 20000 R § 1500
2 15000 o)
= o 1000
9 10000
] 500
g 5000 - -
[T 5
0 0
1990 1993 1996 1999 2002 2005 2008 2011 2014 1990 1993 1996 1999 2002 2005 2008 2011 2014

Fig.3-17 Development of fuels consumptioand CQ emissions from fossiluels canbustion in source category 1.A.2.e

It is obvious from the graph in Fig:13 that natural gas is the dominant fuel over the entire time series
with quite balanced consumption. The highare of fossil fuels at the beginning of the period reduced
continuously and with replacement of fossil fuels by solid and gaseous biofuels towards the end of this
period. The overall amount of fuel consumed decreased until 2008. Since 2008 there asrbee
increase in fuel consumption, which is covered by increasing consumption of biofuels, in response to the
development of the financial crisis in the period at the end of the first decade of the 21st century.

Biofuel consumption has a beneficial effect the production of CQwhich is included in the balance of
greenhouse gases. Fig:19 shows the development of G@missions from fossil fuels only in sector
1.A2e

3.2.14.2 Methodological issues (CRF 1.A.2.e)
No specific methodological approaches were ampliethis 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 and verification (CRF 1.A.2.e)
No specific methods for QA/QC in this category were usglerwise see lsapter 3.2.7.4.
3.2.14.5 Category-specific recalculations (CRF 1.A.2.e)

Due to updated activity data from CzSO, the solid fuels consumption increas@li & 2.1%.
Furthermore increase of natural gas consumption by 5% in 2012 and 2013 is apparent.

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

Currently there are no planned improvements in this category.
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3.2.15 Manufacturing industries and construction  z Non-metallic Minerals (1.A.2.1)

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

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

1.A.2.f, 2014

Structure of Fuels Activity CcQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TY] [kt] [kg CH/ITJ] [kt] [kg N,O/TJ] [kt]
LPG 459 65.86%) 1 30 1 0.00005 0.1 0.0000%®
Fuel Oil- Low Sulphur 411 774 1 32 3 0.00012 0.6 0.00002
Fuel Oil- High Sulphur 158.0 77.4 1 122 3 0.00047 0.6 0.00009
Other Oil 199.6 73.3 1 146 3 0.00060 0.6 0.00012
Other BituminousCoal 5574.6 94.3%) 0.971*) 510.7 10 0.05575 1.4 0.00780
Brown Coal + Lignite 260.5 10044 0.985) 258 10 0.00261 1.4 0.00036
Coke 711.4 107 1 76.1 10 0.00711 14 0.00100
Coal Tars 7715 80.7 1 62.3 10 0.00771 1.4 0.00108
Coke Oven Gas 62.2 44.4 1 28 1 0.00006 0.1 0.00001
Natural Gas 22390.7 55.35%) 1 12394 1 0.02239 0.1 0.00224
Other fuels- liquid 18.3 77.8% 1 14 3 0.00005 0.6 0.00001
Other fuels- solid 3233.7 92.8%) 1 300.2 10 0.03234 1.4 0.00453
Wood/Wood Waste 85.1 1120 1 95 30 0.00255 4 0.00034
Total year 2014 33552.8 2261.2 0.13182 0.01761
Total year 2013 33906.6 2278.7 0.128% 0.01739
Index 2014/2013 0.99 0.99 1.03 1.01
Total year 1990 59962.4 4527.1 0.29373 0.04257
Index 2014/1990 0.56 0.50 0.45 0.41

g Country specific data

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

2014
Structure of Fuels Source of Emission factors Method used
Activity data CQ CH N,O (ofe} 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 Qil CzSO D D D Tier 1 Tier 1 Tier 1
Other Bituminous Coal CzSO CS D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
Coal Tars CzSO D D D Tier 1 Tier 1 Tier 1
Coke Oven Gas CzSO CSs D D Tier 2 Tier 1 Tier 1
Natural Gas CzSO D D D Tier 1 Tier 1 Tier 1
Other fuels- liquid ETS, REZZOD cS D D Tier 2 Tier 1 Tier 1
Other fuels- solid ETS, REZZO cS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1

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

Category 1.A.2.f now newly (unlike previous submissions) comprises all industrial processes for the
treatment of norminerals raw materials and products, such as cement, lime, fired buitdadgrials
and refractory materials, ceramics, glass etc. Category 1.A.2.f was established by dividing the original
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category into 2 groups, i.e. 1.A.2.g includes the remaining sources of greenhouse gases from the
"Manufacturing industries and constructionategory.

The category is characterized by high energy intensity and also typically the consumption "Other fuels"
that are burned at the cement works furnaces. The cement kilns in the Czech Republic are the only
facilities (except for the industrial wastecinerators reported in sector 5 Waste) in which incineration of
waste or alternative fuels made from waste is allowed

In the CzSO Questionnaire (CzSO, 2015), the consumption of the individual kinds of fuels in this sector is
reported in the section Indstry Sector under the item:

Non-Metallic Minerals

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

NACE Divisions 23 16

14
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products 8 \—/ \/\

——glass

23.2Manufacture of refractory products | s o~ briks

~
23.4Manufacture of other porcelain and , | porcelain
ceramic prOdUCtS 5 Total production

23.5Manufacture of cement, lime and ~ ——" ~— " "
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The fractionof CQ emissions in subsector 1.A.2

in CQ emissions in sector 1.A.2 equalled 22 6%Fig.3-18 Production of the most important mineral products
2014. It contributed 2.5% to G@&missions in the

whole Energy sector.

The most important businesses include mainly production of cement (a total of 5 facilitiesjtlirem,
central and eastern Bohemia and Central Moravia and lime (a total of 3 facilities) in southern and eastern
Bohemia and North Moravia

Total production of the most important mineral produdgssshown in the graph on Fig-18.
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Fig.3-19 Development of fuels consumption and G@missions in source category 1.A.2.f

Fig. 319 provides an overview of fuels consumption and, E@issions in the subategory in 1.A.2.f.
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The graph shows the evolution of £€nissions, which has the same pattern as fuel consumption. The
high consumption of fossil fuel at the beginning of the period decreased gradually and it is evident that
the most important fuel in this sector is natural gas. The high consumption of fiesisiland liquid fuels
declined gradually and was gradually replaced by alternative fuels from 2002 (Other fuels). The increase
in fuel consumption between 2005 and 2008 was interrupted by the development of the economic crisis
followed by another declinafter slight recovery in 2012011

3.2.15.2 Methodological issues (CRF 1.A.2.1)

The category of NoiMetallic Minerals reports consumption of alternative fuels (Other fuels). The
compilation consumption balance and the determination of the emission factors aerehtffrom the
procedures used for other fuels, as described in section 3.2.4. The basic source of information is the ETS
database, where the emission factors for different types of alternative fuels are available. At the same
time, data from the REZZO matal emission database are used, where data are available on the
consumption of alternative fuels in the whole time series since 2003. The resulting processed data on
consumption of alternative fuels is further corrected according to the data on the isefwtbe Union of

cement and lime manufacturers (www.svcement.cz). Alternative fuel consumption is shown inTgb. 3

Tab. 3-16 Consumption of alternative fuels in sector 1.A.2.f

[TJ/year] [2003 |2004 |[2005 |2006 |2007 |2008 |2009 [2010 |2011 |2012 |2013 |[2014

Solid fuels | 2 423.7| 3199.9| 3516.7| 3397.8| 3726.2| 5 037.0| 5537.0| 3 224.5| 3 884.9| 3054.6| 1 136.7| 3 233.7
Liquid fuels| 1 266.0| 1 156.2| 588.6| 1 013.8] 240.1| 557.0| 681.7| 707.6| 661.3] 394.1|1181.0 18.3
Total 3689.7| 4 356.1| 4105.3| 4 411.6| 3 966.3| 5594.0| 6 218.7| 3932.0| 4 546.2| 3448.7| 2317.7| 3252.0

Emission factors for calculating Cé€mnissions vary according to composition of the individual types of
fuel (solid, liquid fuels). A variety of sorted waste is used as solid alternative fuel, including used tires,
animal meal, etc. Alternative liquid fuels include mainly used oils, wadtelpem products and even
rendered fats. The resulting emission factor corresponds to the relative representation of the individual
types of fuels. Tab.-B6 shows an overview of the emission factors used for solid and liquid alternative
fuels in differentyears

Tab. 3-17 CQ emission factors used in the consumption of alternative fuels in sector 1.A.2.f

[t COJ/TI] 2003 | 2004 |[2005 |2006 |2007 |2008 |[2009 |2010 |2011 |[2012 |2013 |2014
Solid fuels 87.5 87.5 88.5 84.5 78.3 75.7 75.7 85.2 85.8 96.2 92.8 86.0
Liquid fuels | 75.4 75.8 75.1 76.2 73.0 71.9 64.6 81.2 77.4 77.4 77.8 72.5

For the calculation of GHand NO emissions were used default emission factors in line with the IPCC
methodology 2006, for the entire timgeries 20022014 (Tab. 47).

Tab. 3-18 Emission factors for GHand 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 3 0.6

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

See chapter 3.2.5.

Part 1: Annual inventory submission 84



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902014

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

The basic indicator for verification of fuel consumption in the sector of production of pig iron and steel
was considered to arrespond to the indicators of the overall production of basic products such as
cement, lime, clay tiles and roof tiling or glass and fine ceramics. These are relatively large mass flows,
which also exhibit high energy demandsig( 3-20). Comparison of total production and total fuel
consumption in sub sector 1.A.2.f is shown 70
. [
Fig.3-20.

[
o

The basic trend flow of production @hineral

products in total corresponds well with the
total fuel consumption. Given that this is

rough comparison, it could be that the ming
variations are caused by the different specif
energy intensities of the individual kinds q 1 Fuels consumption
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o = N w o~ w (&2} ~ oo w
Mineral production [mil. ton/year]

1990 1995 2000 2005 2010 2015

Other QA/QC procedures are set out in section

3.2.6. Fig. 3-20 Trends in production of mineral products compar

. . with the development of fuel consumption in the sectdr.A2.f
3.2.15.5 Category-specific recalculations

(CRF 1.A.2.1)

Due to updated activity data the consumption of solid fuels increased in 2013 by 0.15%. Furthermore
consumption of naturel gas by 5% in 2012 and 2013 occuasegell.

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

Currently there are no planned improvements in this category.
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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 conmption, used emission factors and emissions of individual greenhouse
gases are shown in the following outline.

1.A.2.g, 2014

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJITI] [kt] [kg CH/TJ] [ki] [kg N.O/TJ]  [ki]
LPG 781.1 65.86%) 1 514 1 0.00078 0.1 0.00008
Heating and Other Gasoi 1704 741 1 126 3 0.00051 0.6 0.00010
Fuel Oil- Low Sulphur 8246 77.4 1 63.8 3 0.00247 0.6 0.00049
Fuel Oil- High Sulphur 1185 77.4 1 92 3 0.00036 0.6 0.00007
Other QOil 7862.3 73.3 1 576.3 3 0.02359 0.6 0.00472
Anthracite 345.1 98.3 1 339 10 0.00345 1.4 0.00048
Brown Coal + Lignite 781.6 100.44*) 0.985%) 773 10 0.007/82 1.4 0.00L09
Coke 256.1 107.0 1 274 10 0.00256 1.4 0.00036
Coke Oven Gas 35.6 444 1 16 1 0.00004 0.1 0.00006¢
Natural Gas 29384.5 55.3%) 1 16265 1 0.02938 0.1 0.00294
Wood/Wood Waste 8808.6 112 1 986.6 30 0.26426 4.0 0.03523
Gaseous Biomass 399.3 546 1 218 1 0.00040 0.1 0.00004
Total year 2014 49767.5 34884 0.33561 0.04562
Total year 2013 56705.0 3798.5 0.32458 0.04316
Index 2014/2013 0.88 0.92 1.03 1.06
Total year 1990 301656.3 24730.8 1.9732 0.2875
Index 2014/1990 0.16 0.14 0.17 0.16

" Country specific data

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

2014
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
Fuel Oil- High Sulphur CzSO D D D Tier 1 Tier 1 Tier 1
Other Oll CzSO D D D Tier 1 Tier 1 Tier 1
Anthracite CzSO D D D Tier 1 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 NoiMetallic 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 endayganding branch with fuel consumption, such as the
textile and leather industry, wood processing and subssqproduction processes, the entire machine
industry, incl. production of means of transport and the construction industry.
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In the CzSO Questionnaire (CzSO, 2015), the consumption of the individual kinds of fuels in this sector is
reported in the sectiorindustry Sector under the item:

Transport Equipment

Machinery

Mining (excluding fuels) and Quarrying

Wood and Wood Products

Construction

Textiles and Leather

Non-specified (Industry)
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Fig.3-21 Development of fuels consumption an@QG emissions in source category 1.A.2.g

There are embodied the fuels of economic part according to NACE Rev. 2 Other: NACE Divisdéns 05
13¢ 16, 21¢ 22, 25¢ 33 and 41 43.

The fraction of C@emissions in subsector 1.AL2n CQ emissions in sector 1.A.2 equalled 24.9% in
2014. It contributed 2.8% to G@missions in the whole Energy sector. Overall emissions have exhibited
a decrease since 1990. At the beginning of the period, solid Fuels were of major importances haisth
constantly decreased until 2014. Liquid fuels have also constantly decreased in importance since 1990
Natural Gass alsamportant fuelin this category.

The graph inFig. 3-21 shows that the beginning of the period was characterised by highly energy
intensive types of industrial processes in this category. Social changes occurring in the Czech Republic in
the early 90s resulted in energgaving measures being introduced by newly privatized enterprises.
Together, these influences led to an end to inefficient production and suppression of consumption,
particularly of fossil fuels, which were the dominant fuels at beginning of the period and virtually
disappeared by 2005, when they were replaced by biomass. At the same time, the importance of liquid
fuels decreased. All this was reflected very significantly by a decline in then@€sionsand other
greenhouse gas). This is the category with the largest relative decrease jre@@3sions from 1990 to

2014 (85% decrease)

3.2.16.2 Methodological issues (CRF 1.A.2.9)

Sector specific methodological approaches were not used, the general approaches are given in chapter
3.2.4.

3.2.16.3 Uncertainties and time -series consistency (CRF 1.A.2.9)

See chapter 3.2.5.
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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)

Due to update activity data the consumption of solid fuelsréased in 2013 by 2.4%. Furthermore
consumption of natural gas increased in 2012 and 2013 by 5%.

3.2.16.6 Category-specific planned improvements (CRF 1.A.2.9)

Currently there are no planned improvements in this category.

3.2.17 Transport (1.A.3)

The categories of mear transport for the purposes of calculations of greenhouse gas emissions did
not change compared to 2008. The criteria for inclusion of a certain means of transport in a particular
category consist in the kind of transport, the fuel employed and the tfpemission 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)

airplanes fuelled bgviation gasoline
airplanes fuelled by jet kerosene

= =4

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

motorcycles,

passenger and light duty gasoline vehicles conventional,

passenger and light duty gasoline vehicles with EURONMits,

passenger and light duty diesel veles conventional,

passenger and light duty diesel vehicles with EUfSQirits,

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

heavy duty diesel vehicles and busggh EURO-VI limits,

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

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

Railways(CRF 1.A.3.c)

i diesel locomotives

Domestic Navigation (CRF 1.A.3.d)

=

ships with diesel engines

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

The consumption of Natural G&w powering compressors for the transit gas pipeline is included in this
subcategory under mobile combustion sources, but in fact it is stationary combustion. This consumption
is reported in the IEA CzSO (CzSO, 2015) Questionnaire in the section draggetor under the item:
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91 Pipeline Transport

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

3.2.17.1 Methodological issues

The methodology in Czech Republic operates with emission factansitig/kg fuel (not g/TJ energy),
because the countrgpecific measured data of every greenhouse gas or pollutant irintbeal
database are in this unit. The main reason that emission factors are in g/kg fuel is fact that consumption
of every fuel is inunit of weight. The emission data calculated for the CRF Reporter are not affected by
the calorific value (variable in years) of individual fuel but the fuel consumption for the CRF Reporter
must be converted from weight to energy (using the calorifie&nlSo the trend of IEF depends partially

on the trend of calorific value and in this case mostly on emission factor of different vehicle technology
(due EURO emission standard). Emission factors of individual transport categories are always given for
cumrent 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 Czeclttatistical Office (CzSO). The most important feature is annually amount of fuel sold in units of

weight since emission factor values are expressed in'gtk@DV database. The parameters necessary

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

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

1.A.3.b.i Cars
1.A.3.b.ii Light Duty Trucks
1.A.3.b.iii Heavy Duty Trucks and Buses

1.A3.b.iv Motorcycles
1.A.3.b.v Other

=A =4 =8 -8 -4

Activity data and greenhouse gas emission estimates of subsector 1. A.@htiDuty Trucks were in this
submission incided in the subsector 1.A.3.I€Cars, because the differentiation between these two
subsectors was not available, when the emission model was created. In some years a lot of passenger
cars are registered in Central Vehicle Register as light duty veltiiesm)se of fixed separation between
passenger cabin and trunk space according to Czech legislation. The distribution of the data into these
two subsectors is included in the current Improvement plan.

The data required for fuel distribution are provided e Ministry of Transport (transport yearbooks),
Czech Hydrometeorological Institute (research), Air Navigation Services of the Czech Republic
(yearbooks), and last but not least, traffic surveys (Traffic census) and CDV research activities. Some
sources 6r categories of road transport are monitored separately. Primarily data about CNG vehicles,
which have been experiencing a boom in recent years, are collected from two public website sources.
The first source of information is a Czech source administrbjethe Czech Gas Association and the
second one is the Natural & bio Gas Vehicle Association Europe. The most important source of
information on the distribution of the dynamic structure (emission standards) of the vehicle fleet on
roads in Czech Repubigparticularly CDV research, a large number of traffic surveys, the traffic census
every five years and also the aggregate outcomes of studies prepared in 2001 (Pisa et al., 2001), 2005
(Pisa et al., 2006) and 2010 (Pisa et al., 2010) for the Road ataiwaiy Directorate of the Czech
Republic.
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The total consumption of Kerosene in the Czech Republic is divided into five categories (Domestic
Aviation, International Bunkers, Army, Industry and Commercial and Public Services). The Kerosene
consumption as wehs relevant emissions from the categories of Army, Industry, Commercial and Public
Services are not reported in the CRF Reporter in Transport sector 1.A.3 (or International Bunkers 1.D.1),
but in sectors 1.A.5.b.i, 1.A.2.f and 1.A.4.a, respectively.oller two categories (Domestic Aviation
1.A.3.a and Aviation Bunkers 1.D.1.a) were divided on the basis of expert judgment over the whole time
period if the main criteria were passenger transport (now only one regular domestic line between the
airports inPrague and Ostrava) and transport of goods (MoT, 2000; MoT, 2006; MoT, 2011; MoT, 2014).
The regular domestic flights (12 TJ) in the Czech Republic using Kerosene are represented by a very small
percentage compared to international flights (12 241 TJ). [B# data (693 TJ) also include in the
Domestic Aviation category Kerosene consumption in the categories of Armignd4f Jet Kerosene
frontloading is included in 2014), Industry, Commercial and Public Services which is not used for aviation
or transpot. The following table (on the ERT recommendation) shows the distribution of Kerosene
consumption in the CRF Reporter in comparison with IEA data. It is obvious from the table that the total
sum of Kerosene is same in both cases

Tab. 3-19 Distribution of Jet Kerosene consumption in CRF Reporter and |IEA data in2@B0 [TJ]

Year CRF Reporter IEA data

Domestic | Internat. Commercial and .

Aviation | Aviation (1/?;% i I(rid:sztr% Public Services | Total CRF lAn\t/?;E?; DA?IEECS)::C Tg,il

(1.A3a)| (1.D.1a)| e (1.A4.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 6 967 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 2311 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 15 936 14 462 1472 15934
2008 31 15 644 823 87 173 16 758 14 895 1862 16 757
2009 45 14 287 909 87 173 15501 14 246 1 256 15501
2010 36 13387 650 87 130 14 290 13120 1169 14 289
2011 22 13 272 1 256 87 173 14 810 12 990 1819 14 809
2012 17 12 367 520 87 130 13121 12 297 823 13120
2013 19 11931 563 43 43 12 599 11 864 736 12 600
2014 12 12 241 606 0 0 12 859 12 254 693 12 974

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 m@ins information about the emission factors of noyad transportation,
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 TransporeadRes Centre, which
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 gasoé and diesel oil, taking into account the real vehicle fleet on roads
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(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 métlggdemploys
emission factors in unit g/kg fuel but not g/TJ energy, because the cospégific measured data in this

unit are in the internal database.

Tab. 3-20 Emission factors of CON,O and Cklfrom road transport in 2014 [g/kg fuel]

. o EF C® EF NO EF CH
Vehicle type Fuel type European emission standard glkg fuel glkg fuel glkg 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 EUROQ I 3071 0.70 0.40
PC+LDT Gasoline EURO lIl 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 Il 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 lll 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. 3-21 Emission factors of CON,O and Clifrom non-road transport in 2014 [g/kg fuel]
EF CQ® EMN,O EF CH
Transport type Fuel type glkg fuel glkg fuel glkg 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 Aviation LTO Kerosene 3 096 0.09 0.02
Civil Aviation 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:

9 gasolinefuelled passenger vehicles;
diesel vehicles for passenger and light freight transport;
diesel vehicles for heavy freight transport and buses;
passenger and light vehicles fuelled by LPG, CNG and biofuels (separately);

1
1
1
1 heavy trucks and busdselled by CNG and biofuels (separately).
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The share of transport in total G@missions has exhibited an increasing trend in the Czech Republic
RdzZNAY3I GKS dpnQa IyR (KAa 3INRPGIGK Aa O2yliAydzAiy3d 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 2D{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.

A continuous downward trend in gasoline consumption has appeared since 2007. However, the
persistent downward tnd may no longer be a consequence of the economic crisiggl# increase was
recorded in diesel oil consumption in 2014. This phenomenon indicates a return to the theoretical
expectations of developments in the consumption of conventional fuels. Theedse of fuel
consumption in 2014 may have been affectgdprogress othe national economy and increased goods
and material transportation The greenhouse gas emission balance reflects not only the scenario of
consumption of alternative fuels, but alshe scenario of trends in the transport infrastructure, further
construction of the throughway network in different variants, urban bypasses, further construction of
railway corridors, etc.

The consumption of gasoline fluctuated around 2 mil. tons fro@22@ 2009, but it has started to
decline significantly since 2010. It even reached a value 1455 tons in 2014. This decline is caused
especially by a downward trend in average fuel consumption of modern passenger cars. Since 2008 the
consumption of gasol has also included the consumption of bioethanol, which has been added to all
gasoline in an amount of 2% since January 1, 2008. The fraction of bioethanol as a renewable resource in
gasoline reached a value 4.1% in 2010 and the fraction of fatty acidyiretters (FAME) as a renewable
resource in diesel oil reached a value 6% in 2010 and both values will remain unchanged in the coming
years. These facts (reduction in consumption and increasing the share -obrbijgponents) have a
favourable impact on G@missions.

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

In relation to C@emissionsfrom air transport, it can be stated that domestic transport makes a very
small contribution to these emissionsabout 1%, as it is limited mainly to flights between the three

largest cities in the Czech Republic, Prague, Brno and Ostrava. Similar tansadrt 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 usedn agriculture and in sports and recreational activities.

1 The total consumption by the army and the consumption by domestic transport (estimated on
the basis of the number of flights, distances between destinations and the specific
consumption of fuels pethe unit distance in the LTO regime and the cruise itself) were
subtracted from the total kerosene consumptiofhe remaining kerosene consumption is
related to international air transport.
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Tab. 3-22 CQ emissions calculation from wbile sources in 199Q 2014 [ktCQ]

. 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 8 079 335 535 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 11237 329 15.8 58.0 1380 13 031
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
2014 7.0 16 117 274 9.6 83.7 1373 17 864

According the Fig.-32 the emissons of GGrom road transportation are following trend of energy
consumption. There are no disproportions. £gnission are not dependent on ratio between energy
consumption in particular modes of road transportation or consumption of particular type of fuel.
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Fig. 3-22 Comparison of energy consumption and €énissions from road transport
CH emissions

For road transportation, the method of methane emission calculation corresponds to the Tier 2 level,
because differat road vehicles produce different amounts of methattecan be stated that methane
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emissions from road transportation exhibit the same differences as total hydrocarbtmisle emission
sources were divided up into several categories according to theued, the transport mode and the

emission limit that a particular vehicle must mee&his division is more detailed because there are larger

differences in methane production by individual vehiclEsese categories are described in detail at the

beginnng of this chapter.

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 @ke, according to their 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 cotspBcific values as C)écame part of the

emission inventory team.

The Czech Republic has been very successful in stabilizing and decreasing methane emissions derived
from transportrelated greenhouse gas emissiod$ie annual trends in these emissions are constantly
decreasingand are very similar to other hydrocarbons emissions, which are limited in accordance with
UNECE regulationklew vehicles must fulfill substantially higher EURO standards for hydrocarbons than
older vehicles (currently the EURGstandard for passengerars and EURWI for heavy duty vehicles

and buses)The greatest problems are associated with the slow renewal of the freight transport fleet.

There has been a slight decrease in the number of older trucks in this country and these older vehicles
are freqently used in the construction and food industries (Adamec et al., 2005a). A slight increase in
CH emissions was recorded in 2014, mainly as a result opthiehase of a large number of CNG buses,

supported from national funds.

Methane emissions from male 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¢ « *
methodology, European Environmental Agencimission Inventory Guidebook, CORINAIR, Hte.
resultant emission factors were calculated using the weighted averages of all the data classified
according to transport vehicle categorid$e fdlowing categories were includedonventional gasoline
fuelled passenger cars, gasolifuelled passenger cars fulfilling EURO limits, diksdled passenger

cars, lightduty vehicles, heawguty vehicles, diesel locomotives, diesetlled watercraft, aircraft

I tazv

by R

Ay G 8 N FrdimAtte yRCE f

fuelled by aviation gasoline and kerosefuelled aircraft (Adamec et al., 2006b

Tab. 3-23 CH, emissions calculation from mobile sources in 1992014 [Mg Ck

Aviation . Water-borne Other Other Mobile

(without Road . Railways navigation Trgnsport Agric. and Total

Bunkers) Transportation Pipeline others

transport
1.A4cii+ | 1LA3+1.AA4c.i

1.A3.a 1.A3.b 1.A3.c 1.A3d 1.A3.e 1.A5b +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
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Aviation . Water-borne Other Other Mobile
; Road Railways o Transport . Total
(without . navigation o Agric. and
Transportation Pipeline
Bunkers) others
transport
1A4cii+ | 1LA3+1AA4c.i

1.A3.a 1.A.3.b 1.A3.c 1.A.3.d 1.A3.e 1.A5Db +1.A5
2004 0.083 1612 16 1.76 1.02 0.11 1631
2005 0.062 1556 16 1.46 1.25 0.11 1575
2006 0.067 1473 17 1.80 1.33 0.10 1493
2007 0.067 1448 17 1.50 2.16 0.11 1469
2008 0.059 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
2014 0.054 933 15 0.90 151 0.11 951

Figure 323 shows theopposite trend in emission production of £&hd energy consumption in road
transportation. The continuous decrease started in 2000 when the EURO 3 standard was implemented.
Starting that year, THC had their own limit value. The decrease in the follogang was intensify by
toughening the THC limits in 2005 by the EURO 4 standard. Another cause of the downward trend is the
increasing ratio of diesel passenger cars in the car fleet over the past few years, which produce.less CH
2014 was an exception, wh the emissions of Ghvere higher compared to 2013, because of the
purchase of a large number of CNG buses in cities and regions of the Czech Republic with high air
pollution.
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Fig.3-23 Comparison of energy consumption and géimissions from road transport
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 exhghehemissions compared to

older models, because they are equipped wittw8y catalytic converters, which reduce only NO
emissions but not PO emissions. However, this effect is suppressed in new vehiclescaxs@guence of

lower fuel consumption. Betwen 2008 and 2013, A emissions still continued to decrease, similar to
carbon dioxide emissions. In 2014 nitrous oxide emissions slightly increased. This fact is caused by higher
consumption of diesel oil which is influenced fpgress of national econaes and increase of goods

and material transportation. Other factor is higher consumption of CNG connected with purchasing
number of CNG busses supported from national funds.
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Road transport was identified as a key sourcéNgd emissions over the past years, as the share of
vehicles with highi\,O emissions has been increasing over this tiBensequentlyN,O emissions from
mobile sources represent a somewhat more important contribution thapediissionsin calculation of
N,O emissions from mobile seoces, the most important source according to the IPCC methodology
seems to be passenger automobile transport, especially gashieiled passenger cars with catalysts.
The vehicle categories for the nitrous oxide calculation are the same as for metleanabve).

Because of large differences between natioNgD measurement results and the values recommended

in the IPCC methodology, special verification including the statistical evaluation has been perfbneed.
resultant values of theéN,O emission factors from mobile sources approach the recommended IPCC
values.The emissions factors fd4,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 fiermethodical
instructions (IPCC default value3he situation is more complex for vehicles with gasoline motors
equipped with threeway catalystsThe IPCC methodology (IPCC, 2006) gives three pairs of emission
factors for passenger cars with catalydtsr (hew and deactivated catalystdjhe value for a deactivated
catalyst is approximately three times that for a new catalyi$te pair of values recommended on the
basis of Canadian research was selected because of the lack of domestic data; in afididonan and
French coefficients are presented in tHeCC Reference ManuBbx3 (IPCC, 1997)he arithmetic mean

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

A partial increasen N,O emissions can be expected in this category in connection with the growing
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 GHi@ip team from 2005.

CDV has been providing the transport data for the official 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 valutgken from literature (Dufek, 2005).

The situation in relation to reportinty,O emissions is rather complicated, as the values in some of the
measurements performed in the past in the Czech Republic were substantially different from the
internationally reeognized emission factor€onsequently, control measurements were performed on
N,O emissions from the commonest cars in the Czech passenger vehicle fleet (Skoda Felicia, Fabia and
Octavia) during 2004 2006. These corrections brought the results closertihose obtained using the
IPPC emission factors compared to the older data, leading to better harmonization of the results of the
nitrous oxide emission inventory per energy unit with those obtained in other counffies.locally
measured data for measements ofN,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 vehialései Czech vehicle fleet
(Dufek, 2005 and Jedlicka et &005).

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

Tab. 324.

Tab. 3-24 N,O emissions calculation from mobile sources in 1999014 [Mg NOJ

Aviation . Water-borne Other Other Mobile
. Road Railways - Transport . Total
(without . navigation oo Agric. and
Transportation Pipeline
Bunkers) others
transport
1.AA4cii+ | 1.A3+1AA4ciii
1.A3a 1.A3Db 1.A3.c 1.A3d 1.A3e 1AS5b L 1AS5
1990 3.98 459 252 1.53 0.010 0.059 716.6
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Aviation . Water-borne Other Other Mobile

(without Road . Railways navigation Trgnsport Agric. and Total

Bunkers) Transportation Pipeline others

transport

1991 1.09 418 225 1.52 0.017 0.053 646.5
1992 1.11 543 191 1.48 0.024 0.050 736.7
1993 0.68 589 160 1.47 0.031 0.050 751.2
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 2 080.8
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 2369.0
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 2 260.0
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
2014 0.21 2049 106 0.26 0.151 0.107 2155.7

Figure 324 shows higher increase ob®l emissions from road transport till the year 20@8compare

with energy consumption trend. Implementation of EURO V standard for trucks in 2008 an EURO 5
standard in 2009 for passenger cars toughened limits for Mianks to this fact and the economic crisis
(lowering of transport of goods) the decream following years has been started and it is more intense
than decrease of energy consumption.
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Fig.3-24 Comparison of energy consumption and® emissions from road transport
Other TransportationCRF1.A.3.e)

Country specific Gemission 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.
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3.2.17.2 Uncertainties and time -series consistency

In spite d the fact that verification has been performed, tthO 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 Weasised since 2006 primarily on emissions from
internal air transport; particularly older data on internal flights is very difficult to obtain.

Tab. 325 lists source of expert judgement provided for uncertainty analysis for each category in mobile
combudgion.

Tab. 3-25 Uncertainty data from Energy sector (mobile combustion) for uncertainty analysis

Gas Source category unc?r?ainty uncelft';inty Origin of actual level of uncertainty
[%] (%]

CQ |1.A3.aDomestic Aviation 4 3.73 hﬁ:i:rr?gbg)ggﬂiﬁﬁﬁ QSD and EF unc. |
CcQ 1.A.3.b Road Transportation 3 2.36 :In:a::i(t? gbgéJgiliig:ﬁheAsD and EF unc. |
CQ |1.A3.cRailways 5 1.48 hagﬁv':fﬁgbéﬁéﬂ'iﬁﬁﬁe?d EF unc. in

ofe} 1.A.3.d Domestic Navigation 5 1.5 :;ngsvl:i(r? gbééJgiliigzﬁﬁ;D and EF unc. |
CH |1.A.3.a Domestic Aviation 4 215 hﬁ:i:rr?gbéééeu?ggﬁié? and EF unc. |
CH 1.A.3.b Road Transportation 3 100 :;n:Svl:i(r? gb‘éé‘lgiliiglgﬁr’]?slj and EF unc. i
Ch | 1A3cRaways 5 |1 |inuith 2006 Guidelres
CH 1.A.3.d Domestic Navigation 5 50 :;ﬁ:i{j::ﬁnz’djdé]?::;ﬁ’nég and EF unc. if
N,O 1.A.3.a Domestic Aviation 4 40 :Ingsvl:i(t? gbééJgiliigle(ﬁlr’];D and EF unc. i
N,O 1.A.3.b Road Transportation 3 100 hng)s\::i(lf gbgéJgiliig:ﬁH:SD and EF unc. i
S| o [k s Jedia rowaEF e
N,O 1.A.3.d Domestic Navigation 5 90 :Ingsvl:i(t? gbééJgiliigle(ﬁlr’];D and EF unc. i

3.2.17.3 Source-specific QA/QC andverification

Transport research centre (CDV) is a sestdving institution 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. lddmpany. Since the transport sector belongs to the energy
sector, there is been a close -operation 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 cooperation with CzSO ensures that Transport research centre works with 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 Evironment Department in CDV):

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

Sectoraldministrator, Leos Pelikan:
1 performs the emission calculations for the transport in emission model,
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9 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 Q@rocedure, Tier 1) and control of data consistency.

The inner quality assurance and quality control procedure consists of the designation of responsible
persons for emission calculation Researcher Mr. Leos Pelikan and Head of the Infrastructure and
Envionment Department, Mr. Jiri Jedlicka. Mr. Pelikan implements the calculations and is responsible
for all the work with the online Common Reporting Format (CRF). This work involves data input
(emissions of greenhouse gases, energy consumption) from itseowission calculation model to CRF

and yearto-year comparison of implied emission 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 methotbgy. Mr. Jedlicka is responsible for checking of the results and their consistency.

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

No recalculation performed in this submission

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 projects to measure cey&cific
emission factors in key categories of road transportation. gheatest emphasis will be placed on
acquisition of sufficient data for G@nd NO emission calculation and refinement of methodologies for
each category of transport. Next improvement is to split activity data for PC and LDT to their own
categories.
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3.2.18 Other Sectors z Commercial/lnstitutional (1.A.4.a)

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

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

1.A4.a, 2014
Structure ofFuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CHITI] [ki] [kg N O/TJ]  [kt]
LPG 229.7 65.86%) 1 151 5 0.00115 0.1 0.00002
Other kerosene 85.6 719 1 6.2 10 0.00086 0.6 0.00005
Heating and OtheGasoil 426 741 1 3.2 10 0.00043 0.6 0.00003
Fuel Qil- Low Sulphur 1975 77.4 1 153 10 0.00198 0.6 0.00012
Other Bituminous Coal 50.4 94.03%) 0.971%) 46 10 0.00050 1.4 0.00007
Brown Coal + Lignite 542.6 98.11%) 0.985%) 53.7 10 0.00543 1.4 0.00076
Coke 142.3 107 1 15.2 10 0.00142 14 0.00020
Natural Gas 43803.3 55.30%) 1 24246 5 0.21902 0.1 0.00438
Wood/Wood Waste 5240 112 1 58.7 300 0.15720 4 0.00210
Gaseous Biomass 846.0 54.6 1 462 5 0.00423 0.1 0.00008
Total year 2014 46464.0 2642.7 0.39220 0.00781
Total year 2013 56956.4 3256.4 0.45110 0.01003
Index 2014/2013 0.82 0.81 0.87 0.78
Total year 1990 121 435.7 10 023.6 1.01660 0.09660
Index 2014/1990 0.38 0.26 0.39 0.08

) Country specific data

The origin of thedata, 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.

2014
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
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

The wholecategory 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 consunmpfar purposes of space
heating. The fluctuations in consumption then can be ascribed to differences in cold winter periods. The
trend of decreasing GGemissions is a result of higher standards for new buildings and of successful
execution of energefficiencyoriented modernisations of existing buildings. The trend has also been
supported by shifting to fuels with lower @@missions (emission factors). The importance of Solid Fuels

at the beginning of the period constantly decreases in time. On the dthed, the consumption of
Natural Gas increased during the period as well as Biomass consumption. Liquid Fuels play a minor role
in this category.
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CQ emissions produced in category 1.A.4.a represent in 2014 26% of whole 1.A.4, which is 3% of CO
emissiors from the Energy sector 1.A.

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

In the CzSO Questionnaif€zSO0, 2015), 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 1.A.4.a Commercial/Institutional on the basis of an agreement with CzSO.

There are embodied the fuels of economic part according to NACE Rev. 2 CommercigidnatitNACE
Divisions 35 excluding 1.A.1.a and 1.A.3.&; 38, 45¢ 99 excluding 1.A.3.e and 1.A.5.a.
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Fig.3-25 Developmentof fuels consumption and C{emissions in source category 1.A.4.a

The graph (Fig.-35) shows that the beginning of the period in subsector 1.A.4.a was characterised by a
predominance of consumption of fossil fuelsmbined with liquid fuels, which were gradually replaced
primarily by natural gas. The share of biofuels in this subsector is minor. The overall decrease in fuel
consumption is about 50%, which resulted in a decrease me@ksions by about 65%. The grer
decrease in emissions compared to fuel consumption is determined by the changes in the structure of
fuels in favour of natural gas.

Outlier values in the fuel consumption are apparent at the beginning of the time series. This unusual
trend will be the subject of detailed revision dahe activity data. This aspect is also included in the
Improvement plan

3.2.18.2 Methodological issues (CRF 1.A.4.a)

During processing data for the subsector 1.A.4.a among the used fuels are also included fuels, which are
in the questionnaires of CzSO, listed in section "Transport sector". The amounts of these fossil fuels is
given in Tab.26in TJ.

Tab. 3-26 Quantities of fuels used in the sector transport in stationary sources

Year 2002 | 2003 |2004 |2005 |2006 |2007 |2008 |2009 |2010 |2011 |2012 |2013 |2014
TJlyear 279 [281 |0.0 13.7 |38.0 |343 |369 |139 |138 |125 |13.0 |[154 |33.9

According to the communication to CzSO, this is a fuel for heating the buildings of thestzd
company Czech Railways and that is why its combustion was situated in the subsector 1.A.4.a. This is the
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consumption of bituminous coal, lignite and cokeenwcoke worth 12 kt per year. The amount of these
fuels in the total balance of 1.A.4.a virtually has no effect.

No other sectoispecific methodological issues are applied, the general issues are given in chapter 3.2.4.
3.2.18.3 Uncertainties and time -series condstency (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)

In line with official CzSO data the recalculation in consumption of natural gas i(@&¥2ase by 7.5%)
and in 2013 (decrease by 9%) was performed.

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 factors and emissions of individual greenhouse
gases are shown in the following outline.

1.A.4.b, 2014

Structure of Fuels Activity (ofe} CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CHITJ] [Kki] [kg N;OITI]  [ki]
LPG 183.8 65.86%) 1 121 5 0.00092 0.1 0.00002
Other Bituminous Coal 2318.4 94.03%) 0.971%) 212.4 300 0.69552 1.4 0.00325
Brown Coal + Lignite 15791.4 98.11%) 0.985*)  1561.6 300 4.73741 1.4 0.02211
Coke 569.1 107 1 60.9 300 0.17074 1.4 0.00080
Brown Coal Briquets 2982.0 975 0.985%) 286.3 300 0.89460 1.4 0.00417
Natural Gas 69021.4 55.30%) 1 38205 5 0.34511 0.1 0.00690
Wood/Wood Waste 49638.0 112 1 5559.5 300 14.89140 4 0.19855
Charcoal 710.4 112 1 79.6 200 0.14208 1 0.00071
Total year 2014 141214.4 11592.8 21.87777 0.23651
Total year 2013 166236.6 13315.6 24.63072 0.25325
Index 2014/2013 0.85 0.87 0.89 0.93
Total year 1990 213 400.7 19 637.1 49.05200 0.32080
Index 2014/1990 0.66 0.59 0.45 0.74

g Country specific data

The origin of the data, the emission factors used and the method of calculating the level of emissions for
the individual gases are shown in details in the following outline.
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2014
Structure of Fuels Source for Emission factors Method used
Activity data  CQ CH N,O CQ CH N,O

LPG CzSO CSs D D Tier 2 Tier 1 Tier 1

Other Bituminous Coal CzSO CSs D D Tier 2 Tier 1 Tier 1

Brown Coal + Lignite CzSO CS D D Tier 2 Tier 1 Tier 1

Coke CzSO D D D Tier 1 Tier 1 Tier 1

Brown Coal Briquets CzSO D D D Tier 1 Tier 1 Tier 1

Natural Gas CzSO CS D D Tier 2 Tier 1 Tier 1
Wood/Wood Waste CzSO D D D Tier 1 Tier 1 Tier 1
Charcoal CzSO D D D Tier 1 Tier 1 Tier 1

Fuel consumption il 2 dza SK2 f Ra RSGSNXY¥AYSR 2y G(GKS ol aia
O2y&adzYLIiA2Yy Ay K2dzaSK2f R&a¢3 Llzof A&AKSR AY MdbdT

PHARE/EUROSTAT method.

In the CzSO Questionnaire (CzSO, 2015)dhsumption of the individual kinds of fuels in this sector is

reported in capture Other Sector under the item:

Residential

The fraction of COemissions in subsector 1.A.4.b in @issions in sector 1.A.4 equalled 61% in 2014.
It contributed 7% to C&emissions in the whole Energy sector 1.A.
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Fig.3-26 Development of fuels consumption and G@missions in source category 1.A.4.b

At the beginning of the period, a majority lsdbuseholds 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. The number of hdasasiob
biomass for heating (biomass boilers) in the Czech Republic has increased in the past few years. This

trend is also apparent in Fig:28.

The graph shows that, at the beginning of the period, consumption of fossil fuels dominated in subsector
1.A4.b, but these were gradually replaced primarily by natural gas and also biofuels (firewood was the
preferred substitute in households). The share of liquid fuels (LPG) is negligible. Small annual fluctuations

in fuel consumption can be attributed to chging average annual temperatures. A slight decrease can

be observed in fuel consumption throughout the Residential sector, affected by the replacement of old

boilers with more modern facilities with higher efficiency and most importantly building insnlatio
which falls under the "Green Savings" national program. The increasing share of biomass has a positive
effect in reducing CQOemissions, which are included ihe total greenhouse gas emissions. While the
total fuel consumption in this subsector is geally decreasing slightly (by only about 20%),, CO
emissions from the combustion of fossil fuels decreased by about 50%
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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 3.2.5.
3.2.19.4 Category-specific QA/QC and verification (CRF 1.A.4.b)
See chapter 3.2.6.
3.2.19.5 Category-specific recalculations (CRF 1.A.4.b)

Due to updated CzSO data the recalculation in biofuel copsion was performed in 2011, 2012, 2013,
which represent increase for about 4%.

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

Currently there are no planned improvements in this category.

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

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

9 Off-road Vehicles and Other Machinegyl.A.4.c.ii

The structure of the fuels throughout the subsector 1.A.4.c, their consumption, used emission factors
and emissions of individual greentsmigases are shown in the following outline.

1.A4d.c, 2014

Structure of Fuels Activity CQ CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t CO/TI] [kt] [kg CH/ITI] [ki] [kg N;OITI]  [ki]
LPG 137.8 65.86%) 1 91 5 0.00069 0.1 0.00001
Gasoline 311.0 69.3 1 216 10 0.00215 0.6 0.00599
Diesel Ol 13757.1 74.1 1 1019.4 10 0.07475 0.6 0.06795
Fuel Oil- Low Sulphur 1185 77.4 1 92 10 0.00119 0.6 0.00007
Other Bituminous Coal 50.4  94.03%) 0.971%) 46 300 0.01512 1.4 0.00007
Brown Coal +tignite 246.7 98.11%) 0.985%) 24.4 300 0.07402 1.4 0.00035
Coke 28.5 107 1 3.0 300 0.00854 1.4 0.00004
Natural Gas 2374.8 55.30%) 1 1315 5 0.01187 0.1 0.00024
Wood/Wood Waste 360.0 112 1 40.3 300 0.10800 4 0.00144
Gaseous Biomass 4728.0 55 1 258.1 5 0.02364 0.1 0.00047
Total year 2014 221129 1521.2 0.31997 0.07664
Total year 2013 22316.7 1536.3 0.36437 0.07577
Index 2014/2013 0.99 0.99 0.88 1.01
Total year 1990 47 622.9 3790.2 5.41400 0.08380
Index 2014/1990 0.46 0.40 0.06 0.91

g Country specific data

The high emissions of ¢ 1990 is mainly due to the high consumption of other bituminous coal and

lignite in the early periods, that have high emission factors (300 kir@QHompared to other fuels. At
the end of theperiod there was a significant decrease in the consumption of solid fossil fuels.
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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.

2014
Structure ofFuels Source for Emission factors Method used
Activity data CcQ CH N,O CcQ CH N,O

LPG CzSO CS D D Tier 2 Tier 1 Tier 1
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 Tierl Tier 1
Other Bituminous Coal CzSO CSs D D Tier 2 Tier 1 Tier 1
Brown Coal + Lignite CzSO CSs D D Tier 2 Tier 1 Tier 1
Coke CzSO D D D Tier 1 Tier 1 Tier 1
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 (crdivestdck
production), forest and fishing. In rural areas is also about the very efietigysive operations, such as
greenhouses, drying grain and hops.

Unlike previous submission, here are presented also theoaffl means of transport and machinery. In
accordance with the IPCC 20@, data on fuel consumption and emission data are divided into two
subcategories, as mentioned above. In rural areas is mainly about fuel consumption for land cultivation
and harvesting mechanisms, in forestry are mainly inginmechanisms. The fishing area has minor
importance in the Czech Republic and is concentrated almost exclusively on fish farming.

In the CzSO Questionnaire (CzSO, 2015), the consumption of the individual kinds of fuels in this sector is
reported in captwe Industry Sector under the item:

1 Agriculture/Forestry
9 Fishing
The distribution of fuels is done according to their natureotor fuels are allocated to the subcategory

1.A.4.c.ii, all other fuelsnto subcategory 1.A.4.c.i. This division is subsequegteed annually with the
CzSO during mutual consultation.

There are embodied the fuels of economic part according to NACE Rev. 2 Agriculture/Forestry/Fisheries:
NACE Divisions @103.

The fraction of CE&emissions in subsector 1.A.4.c in@Missionsn sector 1.A.4 equalled 8.4% in 201
It contributed 1.4% to C{&missions in the whole Energy sector.
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Fig.3-29 Development of fuels consumption and G@&missions in source categy 1.A.4.c
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Fig.3-27 Development of fuels consumption and G@missions in source category 1.A.4.c.ii

Development of fuel consumption and the corresponding, @®issions throughout the subcategory
1.A.4.c can be seen in Fig22

It is evident from the graph on Fig:2B that the trend in the entire subsector and in the overall period is
towards liquid fuel (as it will be shown later, mainly related to propellant fuel). Fossil fuels played an
important role at the beginning of the period, but their consumption declined over the entire period due
to modernisation of the inefficient heating of bdings and processing plants. Biofuels were increasingly
used towards the end of the period.
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The next chart shows the fuel consumption and the correspondinge@issions from only stationary
sources and the following graphs (Fig273 Fig. 328) depictthe consumption of fuels in offbad
transportation and other mechanisms in agriculture, forestry and fisheries.

The consumption of fossil solid and liquid fuels decreased decisively in stationary sources. The role of
natural gas was virtually stable thrghout the period and increased use of biofuels is evident at the end
of the period, especially biogas, produced in biogas stations, built on individual agricultural farms.

The consumption of diesel fuels is attributed to a large extent to mobile souraksther mechanisms,
where motor gasoline has minor importance and other fuels are virtually absent. A noticeable decrease
in fuel consumption was observed roughly in the first half of the period, causéaeldyigher technical

level of engines and espediah decline ithe demand in all subsectors for agricultural products

3.2.20.1 Methodological issues (CRF 1.A.4.c)

The basic requirement for processing fuel consumption from mobile sources is their division between
subsectors 1.A.3 Transport, 1.A.4.c.ii -@fid vehicles and other machinery and 1.A.5 Other. This
distribution was carried out in coordination with CDV in order to ensure that no fuel is included in the
balance twice and that no fuel is omitted. Therefore, the following distribution was performed:

Motor fuels which are consumed in subsector 1.A.4.c.ii are used only fooauifvehicles and other
mechanisms.

Motor fuels which are consumed in subsector 1.A.5 are allocated to 1.A.3. This corresponds to fuel
consumption by the army (transport on and offady kerosene jet fuel consumption for air transport),

and consumption in the fields of construction, extraction of fuels and minerals, industry (only aerial
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)

QA/QC proedures 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
fuels between the various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii. Sienlisly, 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 double counting of fuels, or their omission.

Other QA/QC anderification- see section 3.2.6.
3.2.20.4 Category-specific recalculations (CRF 1.A.4.c)
No recalculation performed in this submission.
3.2.20.5 Category-specific planned improvements (CRF 1.A.4.c)

Currently there are no planned improvements in this category
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3.2.21 Other (1.A.5)

The subsector is further divided into:

9 Stationary sourceg 1.A.5.a (Non specified stationary; Emissions from fuel combustion in stationary
sources that are not specified elsewhere)

1 Mobile sources¢ 1.A.5.b (Non specified mobile; Mobile Emissions fronmiales and other
machinery, marine and aviation (not included in 1.A.4.c.ii or elsewhere). Includes emissions from fuel
delivered for aviation and watdsorne navigation to the country's military as well as fuel delivered
within that country but used by #amilitaries 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.

1.A.5.b, 2014

Structure of Fuels Activity ofe} CH N,O

data EF OxF Emission EF Emission EF Emission

[TJ] [t COJ/TI] [kt] [kg CH/TJ] [ki] [kgN,OTJ] [ki]
Gasoline 355.5 69.3 1 24.6  6.90%) 0.00245 19.27%) 0.00685
Kerosene Jet Fuel 686.3 715 1 49.1 14.38%) 0.00987 10.26%) 0.00704
Diesel Oil 3181.3 741 1 235.7 5.43%) 0.01729 4.94%) 0.01571
Total year 2014 4223.1 309.4 0.02961 0.02960
Total year 2013 4095.9 300.3 0.02852 0.02813
Index 2014/2013 1.03 1.03 1.04 1.05
Total year 1990 n.a. n.a. n.a. n.a.

Index 2014/1990 - - - -
" 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.

2014
Structure of Fuels Sourceof Emission factors Method used
Activity data (ofe} CH N,O (ofe} CH N,O
Gasoline CzSO D CS Cs Tier 1 Tier 2 Tier 2
Kerosene Jet Fuel CzSO D CS Cs Tier 1 Tier 2 Tier 2
Diesel Ol CzSO D CSs Cs Tier 1 Tier 2 Tier 2

Given that all stationary sources habeen 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 the IPCC 20Bh the subsectp1.A.5.b. is subdivided into:

1 1.A.5.b.ic Mobile (aviation component)
1 1.A.5.b.iiig Mobile (other)

Subsector 1.A.5.bi corresponds to fuel consumption #rel corresponding emissions of greenhouse
gases from aviation, in addition to public air transpditiis is primarily the consumption of aviation fuels
by the army, in state institutions (aerial vehicles tbe Integrated Rescue System) or private air
transport.

Subsector 1.A.5.b.ii is not exploited in the submission of the Czech Republic, espedialblatss to
maritime transport, which is not present in the Czech Republic.

Subsector 1.A.5.b.iii is used for reporting all the remaining fuels (and greenhouse gases) that have not
been reported elsewhere; it mainly corresponds to the consumption of mfatels for ground vehicles
in the military and in governmental institutions (Integrated Rescue System). Furthermore, it includes the
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consumption in fields in the construction industry, mining of fuels and minerals and industry (only aerial
transport).

Thefraction of CQemissions in subsector 1.A.5 in 2014 contributed 0.3% tpe@sions in the whole
Energy sector 1.A.
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Fig.3-30 Development of fuels consumption and G@missions in source category 1.A.5.b.

Development of fuel consumption and the corresponding €Rissions throughout the subcategory
1.A.5.b. are seen in Fig:3B.

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.-30 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 by mobile sources is their division between
subsectors 1.A.3 Transport and 1.A.4.c.ii and 1.A.5. This distribution is carried out in coordination with
CDV. The aim iotensure that no fuel is included in the balance twice and that no fuel is omitted.
Therefore, the following distribution was performed:

Motor fuels which are consumed in subsector 1.A.4.c.ii are used only fooauff vehicles and other
mechanisms in thagricultural sector, forestry and fisheries.

Subsector 1.A.5.b.i reports fuels from aviation, which have been reallocated from consumption in 1.A.3
since 1998. This corresponds to the consumption of kerosene jet fuel by the army and aviation in state
orgarizations (aerial rescue equipment). Subsector 1.A.5.b.iii reports motor fuels for ground transport
systems, which have been reallocated from consumption in 1.A.3 since 1998. This corresponds to the
consumption of motor fuels for mobile sources by the aramd the public sector (ambulance, fire
brigade, etc.), both on and off road

3.2.21.2 Uncertainties and time -series consistency (CRF 1.A.5.b)

See chapter 3.2.5.
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3.2.21.3 Category-specific QA/QC and verification (CRF 1.A.5.b)

QA/QC procedures in this subsector must be cowtid with CDV. KONEKO, as the company
responsible for processing the entire sector 1.A, evaluates the distribution of motor fuels among the
various subsectors 1.A.3, 1.A.5 and 1.A.4.c.ii before each submission. Simultaneously, after processing
the data pation of the submission, it checks whether the predetermined distribution of fuels was
properly applied and, if necessary, proposes corrections in order to avoid double counting of fuels or
their omission

Other QA/QC and verificatiorsee section 3.2.6.
3.2.21.4 Category-specific recalculations (CRF 1.A.5.b)
No recalculations performed in this submission.
3.2.21.5 Category-specific planned improvements (CRF 1.A.5.b)

Currently there are no planned improvements in this category.

3.3 Fugitive emissions from solid fuels and oil a nd natural gas and other
emissions from energy production (CRF 1.B)

Mining, treatment and all handling of fossil fuels are sources of fugitive emissions. In the Czech Republic,
CH emissions from underground mining of Hard Coal are significant, while iemssrom surface
mining of Brown Coal, Oil and Gas production, transmission, storage and distribution are less important.

The current inventory includes gemissions for the following categories:

T 1.B.1 Solid fuels
M 1.B.2 Oil and Natural Gas

In 1.BFugitive Emissions from Fuels category, especially 1.B.1.a Coal Mining and Handling was evaluated
as a key category (Tab-13. Category 1.B.2 also was identified as a key category by the latest
assessment, but only in one from the four tests (LA). Moreadentifiers placed this category just over

the borderline between key and negey categories.
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Fig.3-31 GHG emissions trends from Fugitive emissions from fiikts/ear]

Development of individual emissions of greenhouse gases in sector 1.B is shown on the graphs in
Fig. 331.

Sector 1.B is dominated by methane emissions from

subcategory 1.B.t.Solid fuels, while emissions fron €O, eq. emissions
sector 1.B.2.- Oil and Natural gas represents o 1200
average 15% of the total emissions. ;G¥nissions

#N20 (CO2 eq.)

= 10000 W CHA(CO2eq) ——
arise primarily in subcategory 1.B-1Solid fuds | & coz
(share of the subcategory 1.B.2 has low importanc %
about 2% of total COemissions). PO emissions| 3 o0
originate only from the subsector 1.B.2-aDil and | §
there are insignificant. E 2000

0
The importance of individual greenhouse gases fr¢ 1990 1993 1996 1999 2002 2005 2008 2011 2014

the total emissions, expssed as CQequivalent, is
visible from Fig. -32.

Fig.3-32 The share of individual GHG emissions from
total emissions, expressed as ¢€x. (1.B)

From the graphs on Fig-3 and Fig. 32 is also
clear that during the period occurred a significari

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 underground mining of
hard coal. For 2014, the decrease of total GHG emissions is 62.8% compared to the 1990 level.

3.3.1 Solid Fuels (CRF 1.B.1)

The category is further dividadto the following subcategories according to IPCC 2806
9 1.B.1.a Coal mining and handling
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o 1.B.1.a.1 Underground mines
0 1.B.1.al.i Mining
0 1.B.1.a.l.ii Pognining seam gas emissions
0 1.B.1.a.l.ii Abandoned underground mines
o 1.B.1.a.2 Surface mines
0 1.B.1.a.2.i Mining
0 1.B.1.a.2.ii Pognining seam gas emissions

1 1.B.1.b Solid fuel transformation
9 1.B.1.c Other

3.3.1.1 Category description (CRF 1.B.1)

The structure of the sector, corresponding activity data, used emission factors and emissions of
individualgreenhouse gases are shown in the following outline.

1.B.1, 2014

Activity CH, CcQ N,O
Structure of sector data EF Emission EF Emission EF Emission

[kt] [kg CH/I] [k [tCOJM] [Ki] [kg NO/t]  [ki]
1B.1.a Coal mining/handl. 46 857 125.39 196.83 NA
1B.1la.l Underground mines 8 680 93.22 196.83 NA
1.B.1.a.l. Mining 8.75 75.96 22.7 196.83 NA NA
1.B.1.a.liii Postmining activ. 1.64 14.25 NA NA NA NA
1.B.1.a.1.ii Abandoned mines +) 3.02 NA NA NA
1B.1.a.2 Surface mines 40 385 31.97 NA NA
1.B.1.a.2. Mining 0.77 29.42 NA NA NA NA
1.B.1.a.2.ii Postmining activ. 0.067 2.56 NA NA NA NA
1.B.1.b Solid fuel transformation 6.4 30 0.192 NA NA NA NA
Total year 2014 125.58 196.83 NA
Total year 2013 126.21 194.88 NA
Index 2014/2013 0.99 1.01 NA
Total year 1990 364.79 456.24 NA
Index 2013/1990 0.34 0.43 NA

g Country specific data; +) Methodology aemissiorfactors are explained in 3.3.1.2.

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

2014
Structure of sector Source of Emission factors Method used
Activity data CH, CcQ N,O CH Ca N,O

1B.1.a Coalmining/handl. CzSO Tier £2 Tier 22 -
1B.la.l Underground mines CzSO Tier £2 Tier 22 -
1.B.1.a.l.i Mining CzSO CS CS NA Tier 2 Tier 2 -
1.B.1.a.1liii Postmining activ. CzSO D D NA Tier 1 Tier 1 -
1.B.1.a.1l.iii Abandoned mines various’ D D NA Tier 1 Tier 1 -
1.B.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.1b Solid fuel transformation FAOSTAT D D NA Tier 1 Tier 1 -

+)Methodology and emission factors are explained in 3.3.1.2.

The source category 1.B.1 Solid Fuels consists of three sabrce categories: source category 1B.1.a
Coal mining and Handling, source category 1.B.1.b Coal transformation and source catedocy 1.B
Other.
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The main process that emits more than 80% of methane emissions from the category 1.B.1 Solid Fuels
category is underground mining of Hard Coal in the OstaVvaNJZA yt | NBF & | § S&aSNJ
Brown Coal mining by surface methods andtpoing 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
coakformation process, is physically bonded to the coal mass or is present as the free gassimapdr

cracks in the coal and in the surrounding rocks.

Besides methane, during mining of coal mass a @ertanount 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

CO, eq. emissions 1.B.1 avallable.
12000 ysy— The proportion of subcategory 1.B:2Solid fué
10000 02 — transformation in the total emissions of

8000

greenhouse gases is quite minor. Subcategory
1.B.1.c- Other is not used, because for reporting
the previous subcategories are used.

6000

4000

2000 The graph on Fig.-33 shows the time trend of
total emissions of greenhouse @asin the entire
1990 1993 1996 1999 2002 2005 2008 2011 2014 | subsector 1.B.1. The chart also demonstrates the
share of C® emissions in the total GHG

emissions, which on average makes about 6%.

CO, eq. emissions [kt/year]

0

Fig. 3-33 The trend of GHG emissions and the relations
between emissions of Cand CH(1.B.1) The contribution of the individual subsectors to
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Fig.3-34 The ratio of methane emissions from Undexaund mines and Surface mines and the corresponding developmel
mining of Hard Coal and Lignite.@.1)

the total emissions of GHdepending on the volume of mining from underground mines (hard coal) and
surface mines (lignite) in category 1.B.1 is shown on the graph in-Bfy. 3

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 thectioodaf metallurgical coke. Hard

coal mining, although its volume is about 20% of the total volume, is accompanied by considerably more
significant Cllemissions than mining of lignite.

3.3.1.1.1 Coal Mining and Handling (CRF 1.B.1.a)

In the Czech Republic, maiard Coal is mined in underground mines (i.e. Hard Coal: Coking Coal and
Bituminous Coal). Currently, underground mines are in operation in the Osttav&lIDA yt O2 | f YA Y A
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In the past, Hard Coal was also mined in the vicinity of the city of KlatieseTmines were closed in
2003. Brown Coal is mined in only one underground mine in the Northern Bohemia. Emissions from this
mine are reported together with surface mining of Brown QGphignite in subcategory 1.B.1.a.2 Surface
Mines.

Data for mining ofvarious types of coal are taken from the CzSO report for the IEA/EUROSTAT (the
report CZECH_COAL.xIs). For control purposes are used data from the miners yearbooks issued by the
State Mining Administration and the Employers' Association of Mining anddbstries.

Underground Mines (CRF 1.B.1.a.1)

In underground Hard Coal mining, 8l 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 mire.

Underground Mining Activities (1.B.1.a.1.i)

Hardcoal mining is the principal source of fugitive emissions of CHe mine ventilation must be
regulated according to the amounts of gas released to keep its concentration on safe level. At the end of
1951 Qa4 YAYS 3JlLa NBY2QIf aeaidSvya o6SNBE AYyiNRRdzOOSR A
Y | NJJ A yniningGaged, Which permitted separate exhaustion of partial methane released in the mining
activity in the mixture containing the mine air. The totahount of methane emitted can be balanced

guite accurately from the methane concentrations in the mine air and their total annual volume.

PostMining Activities (1.B.1.a.1.ii)

The activity data are the same as in category 1.B.1.a.1.i Mining Activitiesadsumed that the entire
mined volume undergoes manipulation during which residual methane is released.

Abandoned underground mines (1.B.1.a.1.iii)

Abandoned underground mines in the Czech Republic are locatiéx idladno Basin (near Kladno, 30

km notthwest of Prague) and in the Ostratt@rvina coalfield OKR (Northern Moravia). In terms of
methane emissions, onle abandoned mines in OKR are relevant. Coal mining in the Kladno Basin was
terminated in 2002. Methane was absent in these mines, so ¢séitnation of the methane emissions

was carried out only for the OKR mines.

Coal has been extracted in the Ostrdarvina coalfield for more than two hundred years. Crucial
decline of mining in this area started in 1991, but closure of mines alreadyreddn the 1920s.

The Ostrava mines have always been significant sources of coal seam gas and, in terms of mine safety
regulations, they were categorized under mines with greatest threathefoccurrence of methane.
Methane has been observed for more tha00 years and concentrations reached a peak in the nineteen
sixties when the mining in Ostrava reached its maximum values. At that time, the daily amount of gas
exceeded 500 thousand.¥@H. The gas was discharged from the mines using ventilation with 17 air pits
and mine degassing. The amount of gas from abandoned mines today, after the destruction of almost all
the pits, has stabilized at around 40 thousand.®#} per day. Based on the aunt of methane that has
escaped in recent years and using international experience, it can be forecasted that the gas will
continue to be released from the underground spaces in Ostrava for many years.

Parts of abandoned mines have Qidcovery systems. Aompany has established mining areas for
mining firedamp inthe OstravaY | NIA Yyt | NBIF ® ¢KS ol yR2YySR YAySa
and firedamp stations. Firedamp rises from abandoned mining pits and surface boreholes into
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abandoned areas. Minediredamp is used at the mining site in autonomous cogeneration units
(aggregate for electricity energy production with an ignition combustion engimigy{//www.dpb.cz/).

Surface Mines (CRF 1.B.1.a.2)
Surface Mining Aactities (1.B.1.a.2.i)

Lignite (Brown Coal) is mined in surface mines in the Czech Republic. Lignite is mined primarily in the
Northern Bohemia area. Small parts of very young Lignite mines are located in Southern Moravia.

Prior to the commencement of surfaanining in northern Bohemia, where today a decisive amount of
lignite in the Czech Republic is mined, there were underground mines. The abundance of methane in
these mines has never been a problem. If there was an explosion in the mines, it was casgadiry

of coal dust. Surface mining began in the 50s of the 20th century and in the period after 1990 the
underground mines were already not in use.

PostMining Activities (1.B.1.a.2.ii)

The activity data are the same as in category 1.B.1.a.2.i Minitigtiss. It is assumed that the entire
mined volume undergoes treatment during which residual methane is released.

3.3.1.1.2 Solid Fuel Transformation (CRF 1.B.1.b)
Production of Coke from Coking Coal

Fugitive methane emissions from coal treatment prior to #hetual coking process are listed under
1.B.1.a.1.ii PogWlining Activities. Emissions from the actual production of Coke are given under 2.
Industry.

Production of briquettes from Brown Coal

Fugitive methane emissions from coal treatment prior to the achrauetting process are listed under
1.B.1.a.1.ii PostMining Activities. COemissions from the actual production of briquettes are included in
subcategory 1.A.2.g.

Production of charcoal

CH emissions from charcoal production were estimated by usikgpEovided by the Revised 1996
Guidelines (IPCC, 1997); a value of 1000 kgTCldf charcoal produced was used. Since there are no
available official activity data about charcoal production in the Czech Republic, #b#iaial data from
FAOSTAT statis 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 the activity data to energy units. The
resulting Chlemissions are listed iflab. 327. Unfortunately,the IPCC 2006 Guidelines (IPCC, 2006) do

not contain default emissions factors for fugitive emissions from charcoal production. Consequently, the
emission factor provided in Firedamp Revised 1996 Guidelines (IPCC, 1997) is still used. Since these
emissionsare very low, the team considers this approach to be adequate in this case
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Tab. 3-27 CH, emissions from charcoal production

1.B.1.b Solid Fuel Transformation
Production Production CH emissions

kt/year TJlyear kt/year
1990 1.00 30.00 0.03
1991 1.00 30.00 0.03
1992 1.00 30.00 0.03
1993 1.00 30.00 0.03
1994 1.00 30.00 0.03
1995 1.00 30.00 0.03
1996 1.00 30.00 0.03
1997 1.00 30.00 0.03
1998 1.80 54.00 0.05
1999 2.60 78.00 0.08
2000 3.40 102.00 0.10
2001 4.20 126.00 0.13
2002 5.00 150.00 0.15
2003 6.00 180.00 0.18
2004 6.00 180.00 0.18
2005 6.00 180.00 0.18
2006 6.00 180.00 0.18
2007 6.00 180.00 0.18
2008 6.00 180.00 0.18
2009 6.00 180.00 0.18
2010 6.60 198.00 0.20
2011 6.40 192.00 0.19
2012 6.00 180.00 0.18
2013 6.00 180.00 0.18
2014 6.00 180.00 0.18

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® Nmissionsare not estimated because,
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 subcategory of fugitiv@ethane emissions is known in the Czech Republic.
3.3.1.2 Methodological issues
Underground Mines (CRF 1.B.1.a.1)
Underground Mining Activitied (B.1.a.1)i
Country specific emission factors were determined for calculation of fugitive methane emissions in
underg2 dzy R YAYSa Ay (GKS aSO2yR KIfF 2F GKS wmMdpdhnQa)
methane emissionsis giveninTaR& &aSS o0¢l {fl IyYyR b2@t6S13Z MppPpT LD

Tab. 3-28 Coal mining and CHemissions in the OstravaKarvina coaimining area

Coal mining CH emissions Emission factors
[mil. tlyear] [mil. m°/year] [m>H]
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
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Coal mining CH emissions Emission factors
[mil. t/year] [mil. m°/year] [m°]

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 themission factor of 18.3 #t was recalculated to 12.261 kg/t using a density of
methane of 0.67 rilkg. This emission factor is used for coal mined in the OstyataNJJ A y t o021 t Y]
area for years 19901999. The emission factor set by estimation at 50%hisf value 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 002Kt FNBY GKS YfFIRYy2 IINBI (2 Hwnnu FyR

For the period after 2000 were deteirmed new, revised emission factors Zikhined coal.

The management of OKD, a.s. (Osteava NIDA Yt YAy Sas 22Ayd akKlFNB 02YLJ
company monitors in very detail the issues about methane production. In response to a request from the
reporting team, the company provided a document in which the total 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 frongadsing and the total amount of

methane released into the atmosphere. A summary of the information provided is given in-Z8b. 3

Tab. 3-29 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

These data were used to calculate the emission factors and to determine the average emission factor,
which is used for the period after 2008.

The emssion factors given in Tab-3® are used for 200Q; 2008. After 2008, the emission factor
calculated as the averagvalue from the values for 20D08, i.e. 8.12 t/kt, is used. Research with aim
to develop this emission factor was performed in 2011.

Tab. 3-30 Calculation of emission factors from OKD mines for period @@hwards

year OKD mining | CH,emissions EF
[kt/year] [t/lyear] [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
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year OKD mining | CHemissions EF
[kt/year] [tlyear] [t CHykt]
2006 11 656 97 150 8.33
2007 10 153 82 879 8.16
2008 10 030 87 770 8.75
2000- 2008 100 270 814 385 8.12

For years 200@ 2008 were used emission factors given in TaBO3or calculation of emission factors

from OKD mines. For years onwards 2008 is used average emission factors from the peria@@)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 ¢ 1t + YR b2@t6S1Z MphpTtod

This emission factor can be considered as emissions factor on the level Jigridl countryspecific
emission factor, which is applicable for Ostravd NIDA Yyt | NBI &

For other mines in the Czech Republic where hard coal sasnzined, the value of 6.7 t/kt was used

the same as in previous submissions. However it is necessary to remind that underground mining in the
mines of other areas than OKD is really minor and at the end of the first decade of 21st century was
completely stopped.

Country specific emission factors were determined for calculation of fugitive carbon dioxide emissions.
An extra study was performed to determine the £nission factor for underground hard coal mining.
Monthly data on the concentrations anareunts of C@were processed for all the exhaust air shafts in

the OKD area for 2009, 2010 and for part of 2011. These data yielded an average value of the emission
factor, which is related to 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 19@D09 be used. He
determined an emission factor 22.68Q/kt of mined coal for 2010 and it was recommended that this
value also be used for the subsequent years. These emission factors were used to extend the data for
CQ emissions for underground hard coal mining; the values are given in the -Bab. 3

Tah 3-31Emission 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 13614 22.75 309.7
2004 13 272 22.75 301.9
2005 13 227 22.75 300.9
2006 14 280 22.75 324.8
2007 12 886 22.75 293.1
2008 12 622 22.75 287.1
2009 11 001 22.75 250.2
2010 11 435 22.68 259.3
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production emission emission of

year OKD factor CQ
[kt/year] [t CO/ki] [kt COlyear]

2011 11 265 22.68 255.4

2012 11 440 22.68 259.4

2013 8594 22.68 194.9

2014 8 680 22.68 196.8

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 &f64 kg CHit coal; the activity data are employed at the same level

as in subcategory 1.B.1.a.1.i Mining Activities.

Tab. 332 contains of fugitive methane emissions from paosining operations with Hard Coal from

Underground mines.

Tab. 3-32 Used emissions factors and calculation of GHhissions from underground coal miningpost mines operations in
period 1990- 2014

production emission emission of
year OKD factor CQ

[kt/year] [t CO/ki] [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 13 272 1.64 21.8
2005 13 227 1.64 21.7
2006 14 280 1.64 234
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 8 594 1.64 14.1
2014 8 680 1.64 14.2

Abandoned underground mines (CRB.1.a.1.)

Calculation of methane emissions from abandoned mines has been carried out in accordance with the
IPCC 2006 Gl. methodology at the Tier 1 level. For the purposes of this calculation, the number of closed
mines in the Ostrav&arvina coalfield was determideat the prescribed intervals (19@11925, 1926

1950, 1951¢ 1975, 1976; 2000, 2001 to the present). Given that only mines with a large amount of gas
occur in the Ostrav&arvina coalfield, values for the percentage of coal mines that are gassyHem t
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high column were used (2006 IPCC Guidelines for National Greenhouse Gas Inventories: Tab. 4.1.5: TIER
1 ¢ ABANDONED UNDERGROUND MINES, DEFAULT-\PHREEFNTAGE OF COAL MINES THAT ARE
GASSY, page 4.24.), the following:

1901¢ 1925: 0%
1926¢ 1950: 50%
1951¢ 1975: 75%
1976¢ 2014: 100%

Emission factors from Table 4.1.6, p. 4.25 were used for calculating the emissions (TABLE 4.1:6: TIER 1
Abandoned UNDERGROUND MINB8ISSION FACTOR, MILLION M3 methane/MINE).

Since 2005, total emissions of methameri abandoned mines have gradually decreased in the context

of increased degassing of abandoned mines by the Green Gas company (electricity generation at
cogeneration units, stationed for esite extraction of methane). The overall data and the calculation
procedure are shown in Tab-33.

Tab. 3-33 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 [%] emission
1990 0.46 2.40 0.00 2.86 2.86
1991 0.46 2.36 1.79 4.60 4.60
1992 0.45 2.32 3.96 6.73 6.73
1993 0.45 2.28 7.18 9.90 9.90
1994 0.44 2.24 9.27 11.95 11.95
1995 0.44 2.21 10.49 13.13 13.13
1996 0.43 2.17 10.43 13.04 13.04
1997 0.43 2.14 9.87 12.43 12.43
1998 0.43 2.11 9.38 11.92 11.92
1999 0.42 2.08 9.46 11.96 11.96
2000 0.42 2.05 9.55 12.03 12.03
2001 0.42 2.02 9.19 11.63 11.63
2002 0.41 1.99 8.86 11.27 11.27
2003 0.41 1.97 8.56 1.18 12.12 12.12
2004 0.41 1.94 8.31 0.97 11.63 11.63
2005 0.40 1.92 8.05 0.85 11.22 5.0 10.66
2006 0.40 1.90 7.84 0.76 10.90 7.5 10.08
2007 0.40 1.87 7.62 0.69 10.59 20.0 8.47
2008 0.40 1.85 7.44 0.64 10.33 25.0 7.75
2009 0.39 1.83 7.26 1.80 11.29 50.0 5.65
2010 0.39 1.81 7.09 1.70 10.99 60.0 4.40
2011 0.39 1.79 6.94 1.61 10.73 70.0 3.22
2012 0.38 1.77 6.79 1.53 10.48 70.0 3.15
2013 0.38 1.76 6.65 1.47 10.25 70.0 3.08
2014 0.38 1.74 6.53 1.41 10.05 70.0 3.02

Surface Mines (CREB.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 Tal343
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Tab. 3-34 Used activity data, emissions factors and calculation of,@rhissions from surface coal mining and post mines
operations in period 1990 2014

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
2014 38 177 0.77 0.067 32.0

Determination of activity data and emission factors for mining andqpasing 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 fromthe source part of the questionnaire completed iret€zSO Questionnaire (CzSO, 204/8s
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 purgose

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 enussi from surface mining and from pesiining
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 from charcoal production were estimated using EF provided by the Revised 1996
Guidelines (IPCC, 1997); a value of 1000 kgTCldf charcoal produced was used. Since there are no
available official activity data about charcoal production in @eech Republic, the wofficial data from
FAOSTAT statistics were used. The missing data were extrapolated. The default net calorific value 30
MJ/kg (Table 4.3 in Revised 1996 Guidelines) was used to convert the activity data to energy units.
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Unfortunately IPCC 2006 Guidelines (IPCC, 2006) do not contain default emissions factors for fugitive
emissions from charcoal production. the emission factor provided in Revised 1996 Guidelines (IPCC,
1997) is still used. Since these emissions are very low the teasider this approach to be relevant in

this case

3.3.1.3 Uncertainties and time -series consistency

The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year of 1990 to 2014. The uncertaintieheénactivity rate result primarily from
inaccuracies in weighing of extracted coal. Extensive research concerning new evaluation of uncertainties
was performed last year. Uncertainties in determining the activity data were estimated at 4%.

Uncertainties incalculating methane emissions further follow from the emission factors employed. The
emission factors for determining emissions from underground mining of hard coal are based on
measurement of the methane concentrations in the air ventilated from undenggomines in the
aSO02yR KIFEfF 2F (G4KS mMobpnQaod ¢t KS dzy OSNIFAyGe Ay
12.9%.

The uncertainty in the G@mission factor is considered to be at the level of 25%.

Summary of uncertainty estimates providesbT 3-35.

Tab. 3-35 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.a Coal Mining and 4 o5 V. Neuzil, P. Fott, AD unc. in line with 2006
Handling GuidelinesEF unc. expert judgement
cH 1.B.1.a Coal Mining and 4 13 V. Neuzil, P. Fott, AD unc. in line with 2006
Handling GuidelinesEF unc. expert judgement

3.3.1.4 Category-specific QA/QC andverification

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 leV of Tier 1 were performed according to the QA/QC plan by the sector compiler.
Routine control was performed in the framework of the following activities:

9 activity data employed,

1 emission factors employed,

9 calculation procedures employed,

9 transfer of numeical 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 emiasfactors employed for calculation of
emissions in the Czech Republic methodology correspond, in their range, to the emission factors
employed in the other countries.
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Furthermore, the correct usage of the methodology at Tier | level for the calculati@aémissions

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 methdidcalculation are in line with the methodology.

Control that the transfer of numerical data from the working set to the CRF Reporter does not reveal any
differences. The final working set in EXCEL format is locked to prevent intentional rewriting ofavelues
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 issuefemissions from abandoned mines was included in the same time as the transition
to new methodology IPCC 20@@, Tier 1 approach was used. Planned improvements assume a change
to a higher level, at least Tier Il. In terms of the planned improvementsensged a cooperation with
the specialist on the issue of leakage of methane from abandoned mines in the Gsaaripa 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 20@®.and CRF Reporter into subcategories:

1 1.B.2.a OQil
0 1.B.2.a.1 Exploration

o 1.B.2.a.2 Production

o 1.B.2.a.3 Transport

o 1.B.2.a.4 Refining/Storage

o 1.B.2.a.5 Distribution of Oil Products
0 1.B.2.a.6 Other

1 1.B.2.b Natural Gas
1.B.2.b.1 Exploration

1.B.2.b.2 Production

1.B.2.b.3 Processing

1.B.2.b.4 Transmission and Storage
1.B.2.b.5 Distribution

1.B.2.b.6 Other

O O O o o o

1 1.B.2.c Venting and Flaring
o 1.B.2.c.1 Venting

0o 1.B.2.c.2 Flaring
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3.3.2.1 Category description (CRF 1.B.2)

The structureof the sector, the corresponding activity data, the used emission factors and emissions of
individual greenhouse gases can be seen on the following outline.

Structure of sector

1.B.2a.l
1.B.2.a.2
1.B.2.a.3
1.B.2.a4
1.B.2.a.5
1.B.2.a.6
1.B.2.b.1
1.B.2.b.2
1.B.2.b.3
1.B.2.b.4

1.B.2.b.5
1.B.2.b.6
1.B.2.c1
1.B.2.c.2

Total year 2014
Total year 2013
Index 2014/2013
Total year 1990
Index 2014/1990

Exploration

Production and Upgr.

Transport
Refining

Distrib. of Oil Prod.
Other

Exploration
Production
Processing
Transmission and
Storage
Distribution

Other

Venting- Oll
Flaring- Oll

g Country specific data;
+) As emission factor is used the average annugt@@ent in natural gas

Activity
data
[PJ]
NO
6.36
317.0
317.0
316.9824
NO

NO
8.819
NO
1398.3
145.6
115.0
I.E.
6.36
6.36

1.B.2, 2014
ChH
EF Emission

[t CH/PJ] [k{]

4.746 0.030
0.146 0.046
0.585 0.185
NA -
38.649 0.341
4.314 6.032
4.372 0.637
141.3 16.25
235.4 1.497
0.568 0.004
25.02
25.12
0.996
43.2
0.58

ca
EF
[t CO/PJ]

7.576
0.013

NA
NA

+)
+)
+)

48.70
919.9

Emission
[kt]

0.048
0.004

0.0001

0.024
0.003
0.065

0.310
5.851
6.30
6.47
0.97
2.202
2.86

N,O
EF
[kg NO/PJ]

NA
NA
NA
NA

NA
NA
NA

NA

NA
0.015

Emission
(kt]

0.0001
0.0001
0.0001
0.97
0.00003
3.05

The origin of the 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

1.B.2a.l
1.B.2.a.2
1.B.2.a.3
1.B.2.a4
1.B.2.a.5
1.B.2.a.6
1.B.2.b.1
1.B.2.b.2
1.B.2.b.3
1.B.2.b.4

1.B.2.b.5
1.B.2.b.6
1.B.2.c1
1.B.2.c.2

Exploration

Production and Upgrading

Transport
Refining

Distribution of Oil Products

Other

Exploration
Production
Processing
Transmission and
Storage
Distribution

Other

Venting- Oil
Flaring- Oil

2014
Source of Emission factors
Activity data CH, CQ
NA
CzSO CS D
CzSO D D
CzSO D NA
NA
NO
NO
CzSO CS CS
NO
CzSO CS CS
ERU CS CS
ERU CS CS
NO
CzSO D D
CzSO D D

N,O
NA

NA
NA

NA
NA
NA
NA

NA

Method used

CH

Tier 2
Tier 1
Tier 1

Tier 2

Tier 2
Tier 2
Tier 2

Tier 1
Tier 1

ol

Tier 1
Tier 1

Tier 2

Tier 2
Tier 2
Tier 2

Tier 1
Tier 1

N,O

Tier 1

Approximately 93% 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 Qil extraction and refining

processes are very less important.
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Determination of methane emissions from the processes of refining of Crude Oil is based on the
recommended (default) emission factors according to the 2006 IPCC methodology.

Methane emissions from the gas industry were

€O, eq. emissions 1.B.2 determined using national emission factors based on the
1200 5 CHa (CO2 eq) specific emission factors for the individual parts of the
1000 o2 ~— | gas industry system.

800
The graph in Fig.-35 gives an overview of the trend in
emissions in this category in the time series since 1990.

600

400

200

CO, eq. emissions [kt/year]

The graph on Fig-35 shows that the proportion of total
CQ emissions from the total GHG emissions is negligible
(approximately 0.1%).

0
1990 1993 1996 1999 2002 2005 2008 2011 2014

Fig. 3-35 The trend of GHG emissions and * The contribution of the individual subsectors (Oil and
relationship between C@and CHemissions (1.8.2) - Ny ral Gas) to the total GHémissions throughout the

period in the category 1.B.® shown on Fig.
3-36. CH, emissions

10 1B.2:2 Gil
m1B.2.b Natural Gas

As shown on Fig.-36 for the amount of CH
emissions in sector 1.B.2. Oil and Natural G
are therefore crucial the emissions, produce
in the gas industry.

CH, emissions [kt/year]

1990 1993 1996 1999 2002 2005 2008 2011 2014

3.3.2.1.1 Oil (CRF 1.B.2.3) Fig. 3-36 The ratio of methane emissions from subsector
(1.B.2.a) and Natural Gas (B.2.b)
Crude oil production and import
16000 In subcategory Oil are reported emissions from
14000 production = imports |- min_ing, processing .of dqmestic crude o!l and
T 12000 L emissions from refining of imported crude oil. The
£ 10000 share of domestic crude oil is very sma#ibout 3%
§ 8000 — (from 0.7 to 4.8%). The time profile of domestic
° 6000 - production and imports of crude oil in the Czech
4000 Republic is shown on Fig33.
2000
0 GHG emissions from Crude Oil transport and refining
1990 1953 1996 1999 2002 2005 2008 2011 2014 | gnd from Crude Oil production, which is performed in

the Czech Republiin combination with mining of
Natural Gas, are reported in this category. ,CO
emissions from the refinery resulting from
combustion processes (including flaring) are included
in 1.A.1.b Crude Oil Refining.

Fig.3-37 Crude Oil production endmport in the CR in 199Q
2014
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Exploration (1.B.2.a.iii.1)
Exploration is nbsystematically performed in the Czech Republic.

Production and Upgrading (1.B.2.a.iii.2)

150 Crude oil production Crude Oil is mined in the Czech Republic in
SouthernMoravia. The following Fig-38 gives the
e amount of mined Crude Oil in the territory of the
g | CzechRepublic.
_3_';'. 200 —————
S a0 The quantity of crude oil extracted in each year
100 | depends on the amount of recoverable reserves.
50 From Fig. 38 is visible that the maximum
0 extraction was in the period from 2003 to 2006. It is
1990 1993 1996 1999 2002 2005 2008 2011 2014 | expected that the decline in production until 201
will continue.

Fig.3-38 Crude Oil prduction in the CR in 1992014

Transport (1.B.2.a.iii.3)

Transport of Crude Oil in the territory of the Czech Republic is performed only in closed systems (pipeline
transpotch A f LIALISE AYyS 5NHzO0F FNRBY wdzaaiAl yR Ly32¢tadil
used to calculate fugitive Gland CQ@emissions in this subsector.

Refining (1.B.2.a.iii.4)

Crude Oil is processed in the territory of the Czech Republiwonnain refinery facilities. The total
volume of Crude Oil processed in the Czech Republic is presented i#88ig. 3

Distribution of Oil Products (1.B.2.a.iii.5)

The final products after processing Crude Oil no longer contain dissolved methane or carbon dioxide and
thus fugitive emissions are not considered in this subcategory. For completeness, activity data
corresponding to the volumef processed Crud
QOil in the individual years were recorded in CRF Natural Gas production and import
400

Other (1.B.2.a.iii.6) 350

300

Production

m Imports

250 ——=
200
150
100
3.3.2.1.2 Natural Gas (CRF 1.B.2.b) 50
0
In the subcategory Natural Gas are reported G} 1990 1993 1996 1999 2002 2005 2008 2011 2014
emissions from domestic natural gas producti
and emssions related to the operation of

individual parts of the gas system (import, trans Fig.3-39 Natural Gas production end iport in the CR in 19¢€
storage and distribution to end users). The sha® 2014

of the domestic natural gas production is veiy

No other operations are considered.

Natural Gas [PJfyear]
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small- about 3% (from 1.4 to 4.8%). The time profile of domestic petidn and import of natural gas in
the Czech Republic is shown on Fi§93

Exploration (1.B.2.b.iii.1)

Emissions formed in exploratory boreholes are reported in this subcategory. This activity is not
performed in the Czech Republic, or only completehdan.

Production (1.B.2.b.iii.2) Natural Gas production
10
Natural Gas is extracted in the Czech Republic in Sl
area of Southern Moravia, accompanying extracti E - —
of Qude Oil, and in Northern Moravia, where it i = ° w
derived from degassing of hard coal deposits. T § 4
following Fig. 340 gives the amount of productior 5§ 2
Natural Gas in the territory of the Czech Republic. | =
0
The development of domestic extraction is relative 1990 1993 1996 1999 2002 2005 2008 2011 2014
stable over time. Fluctuations in individual years are

due to technical and geological conditions of minir_ .
d ket d d 9 9 Fig. 3-40 Natural Gas productionin the area of CR
and market demand. 1990¢ 2014

Processing (1.B.2.b.iii.3)

Gas treatments, except for drying, are not performed in the Czech Republic. The drying process is not a
source of GHG emissions.

Transmission and Storage (1.B.2.h.iii.4)

The calculation of GHG emissions in this subcategory, is carried out in two steps: independently in the
first step is carried out an estimation of the emissions for the transit system agtdphéssure 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 CzeepuRlic, transporting Natural Gas from
Russia to the countries of Western Europe, with a length of 3,779 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 supplies of Natural Gas from the transit gas pipeline and underground gas storage areas to
centres of consumption. In 2014, the highessure gas pipelines had an overall length of 13,028 km.

This subcategory also includes all the technical equipmentigirdressure 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 caatled technical discharge of Natural Gas at compressor stations,
during inspections and repairs to pipelines and emissions from pipeline accidents are estimated. These
emissions are recorded by the gas companies. In addition, escapes of Natural Gaak®m the entire
pipeline system, including technical equipment, are also evaluated.

Emissions from storage (injection and mining) of Natural Gas in the territory of the Czech Republic are
reported in this subcategory. The total turnover (injection anshing) of Natural Gas in underground
storage areas corresponded to 4,277 mif.im2014.

Distribution (1.B.2.b.iii.5)
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Emissions from distribution gas pipelinesith an overall length in 2014f 48,334 km, and during
consumption at the end consumer arepated in this category. The distribution networks are being
continuously lengthened and the number of customers is increasing.

Other (1.B.2.b.iii.6)

No additional emissions are reported.
3.3.2.1.3 Venting and Flaring (CRF 1.B.2.c)

In the Czech Republic there is yrne deposit, which is in South Moravia. Crude oil extraction takes
place there, along with natural gas production.

Tab. 335 gives the CHand CQemissions from Venting for domestic production (mining) of Crude Oil;
N,O emissions are not included in shsubcategory since no emission factor is available for their
calculation. Tab. -36 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 frortotakemissions

in whole subcategory Oil and Gas (1.B.2.a).

Tab. 3-36 Emissions of CHCQ and NO from Venting and Flaring in 19902014

Venting- emissions [t/year] Flaring- emissions [t/year]
CH CQ CH CQ 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
2014 1.50 0.31 0.004 5.85 0.00009

3.3.2.2 Methodological issues

5dzNAy3 G(GKS wmphpnQaz /1 SOK NBEFAYSNASAE KI FS dzy RSNE
reconstruction, to decrease technical losses of raw materials and final products. Comprehensive

verification has been carried out of the seals of the individitihgs, pumps and all the technical

equipment. This entire process, which was carried out mainly for economic reasons, also led to a
decrease in overall emissions, especially of NMVOCs. Consequently, the emission factors taken from the
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IPCC methodologyRCC, 2006) can be considered to correspond to the current technical condition of
refineries in this country. In this connection, it should be pointed out that fugitive emissions from
NEFTAYSNE (SOKy2ft23& 02dzZ RyQi 0S5 eyR&ih@ 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 mbination with mining of Natural Gas, are reported in this category. CO
emissions from the refinery resulting from combustion processes (including flaring) are included in
1.A.1.b Crude Oil Refining.

Exploration (1.B.2.a.iii.1)

Exploration is not systemiatlly performed in the Czech Republic. For this reason, there are no known
procedures for the determination of emissions in this subsector.

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®I emissions are
practically not formed in exploratory work.

Production and Upgrading (1.B.2.a.iii.2)

Activity data for determining GHnd CQ emissions are taken from the Cz§TEA questionniaes 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 datat iet (Za
al.,1997). The emission factor was determined as the sum of the individual emission factors from
pumping of raw Crude Oil and from storage of raw Crude Oil. These data were obtained by direct
measurement. The resultant emission factor was increalsgdan estimate of fugitive emissions at
mining boreholes (probes).

CQ emissions are estimated based on the default emission factor (2006 IPCC Guidelines for National
Greenhouse Gas Inventories, Table 4.2.4, Tier 1 Emission factors for fugitive emissio@sl fand Gas
operation in developed countries, page 4.52).

EF CQ® 2.8E04 ktper 1G m® total oil production = 576 kg/PJ

For the estimation of pD emissions, no emission factor was available.
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Transport (1.B.2.a.iii.3)

In this case, the activity ¢k correspond to the total amount of petroleum transported through the
territory of the Czech Republic by the pipeline system in the individual years. This amount corresponds to
the Total Crude Oil input to refineries. The default emission factors fron® 2BCC Guidelines for
National Greenhouse Gas Inventories, Table 4.2.4, Tier 1 Emission factors for fugitive emissions from Oil
and Gas operation in developed countries, page 4.52 are employed to calculate jthen@CHCQ
emissions.

EF Cli 5.4E06 ktper 10° m® oil transported by pipeline = 146 kg/PJ

EF C® 4.9E07 ktper 1G m* 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 emissidactor was available.

Refining (1.B.2.a.iii.4)

Methane emissions from refining are calculated using IPCC Tier 1 methodology (Table 4.2.4 in 2006 IPCC
Guidelines). Emissions are calculated by multiplying the amount of Crude Oil input to refinery by the
emission factor. The emission factor value used was 585 kg/PJ.

This emission factor is based on the data from 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, Table 4.2.4, Tier 1 Emission factors for fugitive emissions from Oil and Gas woparatio
developed countries, page 4.52

EF CH 2.6x10° to 41.0x1C kt per 16 m® 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 Productd..B.2.a.iii.5)

The available IPCC methodology does not provide any EF foC8@r N,O ¢ notation key¢ NA. The
products which originate during oil processing cannot contaip@@CH® ¢ KSNE Aay Qi (y26
which could arise fugitive GOr CH emissions during the distribution of oil products.

Other (1.B.2.a.iii.6)

Activity data: notation key: NO; GHCQ and NO emissiong nhotation key NO.

3.3.2.2.2 Natural Gas (CRF 1.B.2.b)

Leakages in the distribution network and household distribution pipes catohsidered to constitute

the most serious source of emissions. In the 1990's, the distribution network was newly constructed
almost entirely from welded plastics and the old pipeline was reconstructed to a major degree in the
same manner. Household didiution pipes are subject to strict standards and any poor seals can be
identified by the characteristic smell. In addition to safety aspects, all leakages also have an economic
impact both for the distribution company and for the end user, so this aspezriefully monitored and,

as soon as possible, immediately remedied. As a whole, the gas distribution in the CR is at a high
technical level and it can be stated that all leakages are carefully sought out and eliminated.
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As a method was developed in thest few years for determining methane emissions in the gas industry
using specific emission factors, this sophisticated method of calculation continues to be used, although,
from the standpoint of ref. (IPCC, 2006), calculation using default values wooldlby suffice.
Qualified estimation of methane emissions is thus carried out using specific emission factors for the
individual parts of the gas industry system (Table 4.2.8. Classification of Gas losses as low, medium or
high at selected types of Naturgas facilities, 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, page 4.71)

The total emission value given corresponds to about 0.3% of the total consumption of Natural Gas in the
Czech Republic. The detailed calculation given correspontiet 2.

In general, it can be stated that the determined methane emissions in category 1.B.2 Gas are basically
formed in several ways:

9 through poor seals in the flanges and joints, fittings, probes in mining and storage fields and other
parts of the pipéine system,

9 through pipeline perforation,
9 through technical discharge of gas into the air,
1 through accidents.

Exploration (1.B.2.b.iii.1)

Exploration is not performed in the Czech Republic and thus the notation key NO is used in the CRF
Report for the endsions and activity data.

Production (1.B.2.h.iii.2)
Transmission and Storage (1.B.2.h.iii.4)
Distribution (1.B.2.b.iii.5)

Fugitive methane emissions are calculated in these subcategories using an internal calculation model
based on the methodology propodein 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. 3-37 Model calculation of Clilemissions in the Natural Gas sector (2014)

EF Activity data Losses of NG
value units value units miI.m3/year

production 0.2 | % vol. 259 | mil. n?° 0.51
high pressure pipelines 600 m3/km.year 13028 | km 7.68
transmission pipelines‘, 1.15
compressors’ 0.20
storage 1.10
regulation stations 1 000 m’/station 4 465 | pcs 4.39
distribution network 300 m3/km.year 48 428 | km 14.27
final comsumption 2 m>/consumer 2849164 |pcs 5.60
Total 34.71

Emissions in k{0.67 kg/nT) 23.34

7 data fromIRZ (Integrated Pollution Register of Czech RepuBliech version ofBRTR)company NET4GAS
) data fromoperating records of leakage Natural Gammpany RWE
) data fromoperating records of leakage Natural Gammpany RWE Gas Storage

Emissions calculated in this model are then transformed to the structure of the sectors and subsectors
according to the IPCC methodology.
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3.3.2.2.3 Venting and Flaring (CRF 1.B.2.c)

The esimations of CQ CH 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 tlis case the following EFs were taken:

Venting (Default Weighted Total)

CH: 8.7E03kt per 10 m® total oil production
CQ: 1.8E03 ktper 16 m® total oil production
N,O: NA

Flaring (Default Weighted Total)

CH: 2.1E05 ktper 16 m® total oil production
CQ: 3.4E02 ktper 16 m® total oil production
N,O: 5.4E07 ktper 10 m®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 forrade oil of 880 kg/t and value NCV was taken from CzSO questionnaires IAE
as a simple average for domestic oil (42 MJ/kQ):

Venting
CH: 235390 kg/PJ

CQ: 48 701 kg/PJ

Flaring
CH: 568.2 kg/PJ

CQ: 919 913 kg/PJ

N;O: 14.61 kg/PJ

3.3.2.3 Uncertainties and time -series consistency

The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year of 1990 to 2009. Uncertainties in determining the activity data are estimated
at 7%. This estimate is based the precision of measurement of the volumes of Crude Oil, Crude Oil
products and Natural Gas.

The emission factors for determining emissions in extraction of Natural Gas and Crude Oil are based on
specific measurements, accompanied by an error of appl®%. Emission factors used to determine
emissions in transport and distribution of Natural Gas are based on isolated measurements and
estimates by experts in the gas industry. The uncertainty in these emission factors is considered to be at
the level of25%. Determination of gas leaks in technical operations, staumngf compressors and
accidents, as appropriate, are evaluated on the basis of calculations with knowledge of the necessary
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technical parameters, such as the gas pressure, pipeline voletmeT he uncertainties then correspond

to knowledge of these technical parameteyd0%. The other emission factors were taken from the IPCC
methodology as default values, considered to have an uncertainty of 80% in this methodology. Overall,
the uncertairty in the emission factors in category 1.B.2 Oil and Natural Gas is estimated to equal 75%.

Summary of uncertainty values provides Tai383

Tab. 3-38 Uncertainty estimates for fugitive emissions from Oil diNatural 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 1B.2 Oil and Natural Gas 7 75 V.Neugll, P. Fott, AD unc..ln line with 2006
GuidelinesEF unc. expert judgement

3.3.2.4 Category-specific QA/QC and verification

General quality control and sourapecific 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 datadm the working set to the CRF Reporter.

In control of the activity data, the CzSO data were compared with the data from the Mining Yearbook
(Mining Yearbook, 2@) and with data obtained by an investigation at the individual gas distribution
companies. God agreement was found. In control of the emission factors employed, the emission
factors used in the Czech Republic methodology were compared with the emission factors of Slovakia,
Poland and Germany in the context with the default emission factors. ¢t 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 lockedawept intentional rewriting of values and archived
at the coordination workplace.

The protocols on the performed QA/QC procedures are stored in the archive of the sector compiler.
3.3.2.5 Category-specific recalculations

No recalculations were performed in thigtsnission.
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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 sector of indstrial 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 fromdo#wstion 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 (specifical}; €missions from the decomposition of
limestone) and not from fuel used to heat the rotary kiln (considered in category 1.A.2.f). However, the
situation in iron and steel production is more complicated. Evaluation of thee@¥sions is based on
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 2014, the otal aggregate GHG emissions from industrial processes were 32628t of CQ
equivalents, which represent increase of 4.69% compared to the previous year. Emissions decreased by
10.55% compared to the reference year 1990.

4.1 Overview of sector

4.1.1 General description and key categories identification

The major share of G@missions in this sector comes from ssdurce categories 2.C.1 Iron and Steel
Production and 2.A Mineral Products gas emissions are also significant.

N,O emissions coming from 2.B Chemical Industry are less significant. Iron and steel, Cement production,
Fgases Use, Lime production and Nitric acid production can be considered to be key categories (KC)
according to IPCC 2006 Guidelines (IPCC, 2006).-Tafivds a summary of the main sources of direct
greenhouse gases in this sector, shows share of national emissions in 2014 and lists type of key category
analysis for key categories.

Tab. 4-1 Overview of keycategories in sector Industrial Processes (2014)

Category Gas | Character of category| % of total GHG*
2.C.1 Iron and Steel Production CQ |LA 5.26
2.F.1 Refrigeration and Air Conditioning Equipment @) | HFC | LA, TA 2.26
2.A.1 Cement Production CQ |[LA 1.20
2.B.8 Petrochemical and carbon black production CQ |LA, TA 0.87
2.B.1 Ammonia Production CQ |[LA 0.56
2.A.2 Lime Production CQ |[LA 0.51
2.C.2 Ferroalloys Production CH |TA 0.41
2.B.2 Nitric Acid Production N, O | TA 0.21

* assessed withoutonsidering 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
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4.1.2 Emissions trends

This chapter describethe emissions of greenhouse gases in more disaggregated way than cRapter
Trends in Greenhouse Gas emissions.

GHG emissions in this

20 - category are driven
mainly by economic
s | development, supply

and demand of
products, where
abatement technology
is used only in speaif
cases (e.g. nitric acid
production) or the
driving force is

CO, eqivalent [Mt]
=
o

w
|

0 T T T T T T T T T T T T T T T T T T T T 1 different (e'g' ozone
1990 1994 1998 2002 2006 2010 2014 | depleting substances).
Fig.4-1 GHG emissions trend from Industrial Processes, 182014 [Tg CQeq.] GHG emission trends

for  the principal
categories of industrial
processes are depicted dfig. 41 and Fig. 42 . Emissions in 2009 and 2010 were rather influenced by

1990 2000 2014

\ Ty
— i

W 2A Mineral Industry M 2A Mineral Industry m 2A Mineral Industry
2B Chemical Indusry 2B Chemical Indusry 2B Chemical Indusry
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 Uses as Substitutes for ODS

Fig.4-2 Share of GHG emissions from individual subcategories on the whole sector of InduBtgakesses in 1990, 20t
2014 [kt CQeq.]

the economic crisis. A brief description of the relevant category trends is provided for all the categories
in the following chapters.

Category 2.A Mineral Products includes practically only emissidiC@ as well as category 2.C Metal
Production. C@emissions from the 2.B Chemical Industry comes from 2.B.1 Ammonia Production, while
N,O emissions originate from 2.B.2 Nitric Acid Production. Industrial €dhissions are insignificant.
Emissions fronthe use of Fgases (2.E, mainly category 2.F and 2.G) are classified in greater detail in the
Fig. 42.
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4.2 Mineral Industry (CRF 2.A)

This category describes GHG emissions from the
non-combustion processes from the following
categories: 2.A.1 Cement Production, 2.A.2 Lime
Production, 2.A.3 Glass Production, 2.A.4 Other
Process Uses of Carbonates.

Fig. 43 depicts the share of GGemissions in
this category. The major share (58.27%) belongs

M 2.A.1 Cement Production m2.A.2 Lime Production to 2A1 Cement Producuon 2473% belongs to
2.A.3 Glass production 2.A.4.a Ceramics . . !
2.A4.2 Other Uses of Soda Ash 2.A.4.d Other 2.A.2 Lime Production, 4.40% 2.A.3 Glass

Production and 12.60% to 2.A.4 Other Process

Fig.4-3 The share of individual categories in g@missions fron Uses of Carbonates.Tab. 42 lists the CQ
category 2A Mineral Products in 204 [kt CQ] emissions irthe individual subcategories in 2.A
Mineral Products in 2014.

Tab. 4-2 CQ emissions in individual subcategories in 2.A Mineral Products category in 198014

Category 2.A CQ emissions [kt]
2AL 2.A2 2.A3 2A4a 2.A4.D 2.A4d
Ceme’.“ Lime Production | Glass production Ceramics Other use od Other
Production Soda Ash

1990 2 489.18 1 336.65 123.66 109.15 NO NO

1991 2 308.92 844.66 106.02 86.26 NO NO

1992 2 468.42 831.46 104.61 81.82 NO NO

1993 2 194.55 778.67 101.47 101.12 NO NO

1994 2 208.38 806.53 109.71 103.83 NO NO

1995 2 005.01 817.53 83.20 96.33 NO NO
1996 2116.49 830.73 87.50 118.01 NO 76.00
1997 2 083.36 852.73 97.00 140.79 NO 240.63
1998 2 067.65 797.00 101.20 192.31 NO 417.31
1999 1962.91 787.47 104.20 139.84 NO 536.94
2000 1 936.86 828.53 119.70 169.70 NO 539.69
2001 1628.84 827.06 120.30 149.86 0.10 551.38
2002 1403.48 815.33 134.90 108.33 0.21 551.38
2003 1 484.85 808.00 141.60 114.87 0.33 560.04
2004 1626.76 808.73 166.20 113.61 0.44 551.06
2005 1624.53 762.82 165.40 135.53 0.47 588.79
2006 1748.45 758.02 175.00 107.24 0.35 586.55
2007 2 043.08 794.07 168.80 129.04 0.50 659.02
2008 1996.15 742.01 151.92 109.83 0.56 648.19
2009 1 566.08 625.43 132.93 90.84 0.41 639.40
2010 1469.27 655.77 102.25 100.57 0.86 694.57
2011 1664.53 676.44 138.08 100.63 1.06 800.71
2012 1517.03 597.44 108.84 101.50 1.09 740.41
2013 1331.79 612.99 115.76 117.02 1.03 215.79
2014 1482.00 629.04 111.93 90.20 1.12 229.19

Tab. 43 gives an overview of the emission factors used for computations of emissions in category 2.A
Mineral Products in 2014.
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Tab. 4-3 CQ emission factors used for computations of 2014 emissions in category 2.A

Emission factor CO unit Source or type of Ef
2.A.1 Cement Production 0.5387 t CQ/t sinter EU ETS
2.A.2 Lime Production 0.7575 tCQ;t CaO CSs
2.A.3 Glass production 0.10 t CQt Glass Default (IPCC, 2006
2.A.4.a Ceramics 1.26 t CQtiles thousand m CS
0.09 t CQ/brick unit CS
0.028 t CQ/t roofing tiles CS
2.A.4.b Other use od Soda Ash 0.415 t CQJ/t soda ash IEF
2.A.4.d Other (Flugas desulfurisation) C t CQ/t desulfurated fluegas | CS (EU ETS)
(Mineral wool production) 0.225 t CQJ/t mineral wool Default (IPCC, 2006

The column source or type of EF indicates the way how was the certain emission factor determined. iDferailation for
each emission factor is given in the relevant chapters.

4.2.1 Cement Production (CRF 2.A.1)

CQ emissions from cement production have decreased since 1990 by 40.46%. The decrease in the
SYAadaArzya RdAdzNAYy3I mMdpdn Qi ¢ ladned @tonzinyst® madket eddrfoBy. ThiNd y & A
led to decline in industrial production and consequently to decrease in emissions. Since 2003, the
cement production began to recover and production has increased. Decrease in emissions since 2008
was caused by the enomic 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 cetidyuof fossil fuels.

Approx. 60% of the G@s emitted during transformation of raw materials (mainly decarbonisation of
limestone). Proceseelated CQis emitted during the production of clinker (calcination process) when
calcium carbonate (CagQs iS5 6 SR Ay | OSYSyid Aty dzLdJ G2 GSYLISNI
process, calcium carbonate is converted into lime (Ga€alcium oxide) and carbon dioxide. £O
emissions from combustion processes taking place in the cement industry (especiaihg hfarotary

kilns) have been reported in IPCC category 1.A.2.f Limestone (and dolomite). This category contains also
small amount of magnesium carbonate (MgiC@nd fossil carbon (C), which will also calcinate or oxidize

in the process causing €é@missons.

4.2.1.2 Methodological issues

CQ emissions from 2.A.1 Cement Production can be calculated according 1®@@®&006 Guidelines

(IPCC, 2006). This methodology describes an approach based on direct data from individual operators of
cement kilns (Tier 3Bince 2006 submission methodology Tier 3 has been employedndssions 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 directithbycement kiln
operators is available for years 1990, 1996, 192802 and 2005 2014. For these years, the emission
factor value was derived from individual installation data collected for EU ETS (emissions) and from CCA
(Czech Cememftssociatiof data (activity data about production of clinker). For other years 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 ussddolation of the

CQ emissions and, therefore, substantial attention is devoted to their determination.

The methodology used for GE YA daA2ya Ydzad 06S Ay | OO2NRIyOS gAl
HAMH 2 LIR2RYNY(1tOK 200K2R281 YRy | 2POOKSYIN YAk YOGS
Greenhouse Gas Emission Allowance Trading Act) and the EU legislation (Commission Decision of 18 July
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2007 establishing guidelines for the monitoring and reporting of greenhouse gas emissions pursuant to
Directive 2003/87/EC of the European Parliament and of the Council).

All operating cement plants in the Czech Republic are equipped with dust control technology and the
dust is then recycled to the kiln. Only in one cement plant is a small part of the G&ddddi, for
technical reasons. Use of dolomite or amount of magnesium carbonate in the raw material, as well as
fissile carbon (C) content is known, all above mentioned variables are used for emissions estimates in the
EU ETS system.

Data on cement clirde production is published by the Czech Cement Association (CCA) (CBA, 201
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, wBidalculated based on €O
emissions and clinker production, varies from 0.527 to 0.553,t Clinker.

Tab. 44 introduces the activity data for clinker production, emission factor angd €lssions for the
whole time series.

Tab. 4-4 Activity data, CQemission factor and Cgemissions in 2A1 Cement Production category in 192014

unit 1990| 1991 | 1992 | 1993 | 1994 | 1995| 1996 | 1997 | 1998 | 1999
Clinker production kt 4 726| 4 368| 4 653| 4 122| 4 134| 3 740( 3 934| 3829 | 3 758| 3 547
EF C® t CQJ/t clinker |0.527| 0.529] 0.531] 0.532| 0.534| 0.536| 0.538| 0.544 [ 0.550] 0.553
Emissions CO kt 2489| 2 309| 2 468| 2 195| 2 208| 2 005| 2 116{ 2 083 2 068| 1 963
unit 2000| 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Clinkerproduction kt 3537| 2954|2549| 2 725(3017| 3045 3 288| 38373 759| 2 923
EF C® t CQ/t clinker |0.548| 0.551 0.551| 0.545| 0.539] 0.533| 0.532| 0.532(0.531| 0.536
Emissions CO kt 1937 1629|1403|1485|1627|1625]|1 748| 2043|1996 1 566
unit 2010| 2011 | 2012 | 2013 | 2014
Clinker production kt 2748| 3132(2838| 2472|2792
EF C® t CQ/t clinker 0.535]0.531]0.535] 0.539] 0.531
Emissions CO kt 1469| 1665|1517 1332|1482

4.2.1.3 Uncertainties and time -series consistency

In 2012 aresearch was conducted in order to develop new uncertainty estimates. The uncertainties for
this category are based on the 2006 Guidelines (IPCC, 2006). Since Tier 3 method is used for determining
emissions in this category the uncertainties were estimaethe level of 2% both for activity data and
emission factors. Overall uncertainty data are given in Chapter 1.6.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from thbase year 1990 to 2014.

4.2.1.4 Source-specific QA/QC and verification

The input information and calculations are archived by the sectoral expert and the coordinator of NIS. In
addition to verification ofthe input data, the interannual changes of the implied éssion factors are
analysed. Comparison of clinker production data provided by CzSO and CCA is displayeddiriThay. 4
quality control was held by fulfilling the QA/QC form presented in Annex 5.
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Fig.4-4 Comparison of clinker production data provided by CzSO and (

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

No recalculations performed in this submission.

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

Since the Tier 3 method is used for emission calculations in this category, no significant improvements
are planned.

4.2.2 Lime Production (CRF 2.A.2)

EU ETS data will be used for tt@@n nmn LISNA 2R Ay GKAA& &SI NR& &adzmYAa
are available in electronic form for each lime factory and each process. EU ETS data are also available for
the 20052009 period, but only in the form of total emissions for each plarcluding emissions which

are reported in the Energy sector) and this is not sufficient for their use for this submission. EU ETS data
are at the Tier 3 level. For the 199®009 period, in which EU ETS was not implemented in the Czech
Republic, data ere kept from CLA (Czech Lime Association) at the Tier 1 level.

In 2015, research was carried out related to the cowspgcific emission factor from lime production
(Beck, 2015). This research clarified the very small fluctuation of the emission (@epending on the
composition of the limestone) and further successfully defended the connection between Tier 1 data for
the 1990¢ 2009 period and Tier 3 data for the 20802014 period. Detailed information about the
research is provided in Annex 3

00, emissions from lime production have decreased considerably since 1990 by 52%. The decrease in
emissions between 1990 and 1991 was caused by the transition from a planned economy to a market
economy and closing of lime kilns, together with a decreas@dunstrial production. Since then, lime
production has varied slightly around 1 100 kt/year. In 2012 the production of lime dropped to a
minimum for the whole period of 758 kt. After that in 2014 production of lime slightly increased to
814kt.
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4.2.2.1 Source category description

From a chemical point of view, lime is calcium oxide, SQeleased during calcination. During the
production of lime, the limestone is heated up which leads to decomposition (i.e. calcination) of
CaC@MgCQGto the lime (CaO, CaRgO) and CQis being released into the atmosphere.

4.2.2.2 Methodological issues

Emissions from lime production are calculated in line wiith IPCC 2006 Guidelines (IPCC, 2006). Only

CQ emissions generated in the process of the calcination step of lime treatment are considered in this
category. C@emissions from combustion processes (heating of kilns and furnaces) are reported under
category 1.A.2.f. The national EF reflects the proidmcbf lime and quick lime (0.7884 t ¢Qime)

0+t OKI'E HAnnO® CAdINIKSNY2NBX AlG GF1Sa A yiiedimel OO2 dzy
produced in the Czech Republic.

The activity data are based on data from EU ETS (EU ETS, 2015), whettepwata on pure lime
production. These data were considered to be more accurate thamlata provided by CzSO, which do
not differentiate between lime and hydrated lime

Tab. 45 lists activity data for lime production, emission factors and &@issons for the whole time
series.

Tab. 4-5 Activity data, CQemission factor and C£emissions in 2.A.2 Lime Production category in 192014

unit 1990 | 1991 [ 1992 | 1993 [ 1994 | 1995 [ 1996 | 1997 [ 1998 | 1999
Limeproduction kt 1823|1152(1134|1062(1100|1115|1133|1163|1087|1074
EF C® t CQ/t CaCQ |0.733(0.733]0.733|0.733]0.733( 0.733] 0.733[ 0.733] 0.733| 0.733
Emissions CO kt 1337|845 (831 |779 (807 |818 [831 |853 (797 |787
unit 2000 [ 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Lime production kt 1130/1128{1112]|1102f1103|1040{1034|1083(1012|853
EF C® t CQ/t CaCQ |0.733(0.733]0.733| 0.733] 0.733{ 0.733] 0.733[ 0.733] 0.733{ 0.733
Emissions CO kt 829 |827 |815 |808 |809 (763 |758 [794 |742 [625
unit 2010 [ 2011 | 2012 | 2013 | 2014
Lime production kt 832 |858 |[758 |[778 |814
EF C® t CQ/t CaCQ |0.788(0.788]0.788| 0.788] 0.772
Emissions CO kt 656 |676 |597 |613 |629

4.2.2.3 Uncertainties and time -series consistency

The uncertainties fothis category are in line with the 2006 Guidelines (IPCC, 2006). Since activity data
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 of 2%. The cowspegific emission factor is used and the
uncertainty was estimated to be at the same level as that for the activity data, i.e. 2%. The overall
uncertainty data are given in Chapter 1.6.

Time series consistency is ensured as the inventory approaches concammezmployed identically
across the whole reporting period from the base year 1990 to 2014.

4.2.2.4 Source-specific QA/QC and verification

Sectorspecific QA/QC plan was formulated, closely related to the QA/QC plan of the National Inventory
System.
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The calculdabns in the lime production category are based on data taken from the EU ETS and Czech
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 thecB@2eme Association are compared

with data provided by the Czech Statistical Office. Emission estimates are compared with the sum of the
emissions from technological processes reported by individual kiln operaftms. countryspecific
emission factor wasompared withthe emission factors used by individual operatorsttog calculation.
Differences irthe last year indicate that the countigpecific emission factor is slightly overestimated.
Verification of this difference is planned for future submission

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

2.A.2 Lime production was recalculated in the 2@003 time series since new specific data were
obtained.Fig. 45 presents impact of this recalculation.
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Fig.4-5 Recalculation in category Lime Production

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

Since the Tier 3 method is used for emission calculations in this category, no significant improvements
are planned.

4.2.3 Glass production (CRF 2.A.3)

4.2.3.1 Source category description

CQ emissions from Glass Production (2)fa8 derived particularly from the demposition of alkaline
carbonates added to glassaking sand.

4.2.3.2 Methodological issues

The emission factor value for Tier 1 method of 0.20 t/Cglass was taken from the 2006 Guidelines
(IPCC, 2006). Cullet ratio of 50% was taken likewise from 2006 Gesd@h@CC, 2006).

Activity data were collected and published by the Association of the Glass and Ceramic Industry of the
Czech Republic in previous years. Starting 2014 submission, the activity data are available and used from
CzSO.
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4.2.3.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with t(R€2006 Guidelines (IPCC, 2006), i.e. at the level
of 5% for the activity data and 10% for the JGfnission factor. Overall uncertainty data are given in
Chapter 1.7

4.2.3.4 Source-spedfic QA/QC and verification

The data on glass production provided by CzSO were discussed with a representative of the Association
of the Glass and Ceramic Industry, who confirmed their reliability.

Sectorspecific QA/QC plan is formulated, closely relatedhe QA/QC plan of the National Inventory
System.

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

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 to implement EU ETS (European Union Emission Trading System) data
which are avadble since 2010. This data are ®ier 3 level. However this data are rasailable for the

whole time series thus using these data leads to a problem with consistency of the time series. This issue
will be resolved in future research in an upcoming submissions. After comprehensive solution to this
problem is available, it wilbe possible to implement EU ETS data not only in this category but also in
2.A.2 Lime Production and 2.A.4.a Ceramics.

4.2.4 Other process uses of carbonates (CRF 2.A.4)

The 2.A.4 category Other Process Uses of Carbonates (2.A.4) summarizes, in the Czeot, Republi
emissions from Ceramics (2.A.4.€Q), Other uses of Soda Ash (2.A.¢.86Q) and from Other (2.A.4.d

¢ CQ). CQemissions from 2.A.4.a Ceramics equalled to 90.20 kt in 2014er@i€sions from Other uses

of Soda Ash (2.A.4.b) amounted to 1.12 kbt €&2014. C@emissions from Other (2.A.4.d) amounted to
229.19 kt C@in 2014.

4.2.4.1 Source category description

CQ emissions from 2.A.4.a Ceramics are derived particularly from the decomposition of alkaline
carbonates, fossil and biogerdarbonbased substacesincluded in the raw material§.he EF value was
derived fromthe individual installation data collected for EU ETS (emissions and AD) since 2010. Activity
data from CzSO (production) were used for the 12000 period andhe average of EU ETS emissio
factors was used for country specific emission factor within the same time frame. The calculation is
based on the total production of ceramic products (fine ceramics, tiles, roofing tiles, and bricks) and the
emission factor value

CQ emissions from Other Uses of Soda Ash (2.A.£K)) category come from soda ash use for the
Glass production category, soda ash is used in only one other installatioren@i€sions from this
category are small and insignificant (varied between 0.1 ard kt CQ compared to the other
categories. The maximum value of the emissions reported in this category is 1.12kQ2004.
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CQ emissions fronthe Other (2.A.4.d CQ) category include emissions from mineral wool production

and fluegas desulphurisation. Emissions from mineral wool production are estinaateording to Tier 1
methodology, using default EF. Emissions from-f§las desulphurization are obtained from EU ETS
forms, which correspond to Tier 3 methodology with CS EF. The CRF reporter does not allow separation
of these two categories by adding newodes under Other category 2.A.4.d. Consequently, these two
categories are reported collectively. Activity data for this category are reported as C (NK), because data
from EU ETS are used, and these are confidential. Division of each category is disgtayeb.
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Fig.4-6 Division of C@Qemissions from fluegas desulphurisation and mineral wool production

CQ emissions from sulphur removal were calculated from coal consumption for electricity production,
the sulphur content and the effectiveness of sulphur removal units between 1996, when the first sulphur
removal units came into operationnd 2005. In 2005, these data were verified by comparison with data
from the individual operators, which were collected for EU ETS preparation and cover the years 1999
2005. The EU ETS data form have been used since 2006. The methodology used fooestfrttadi CQ

SYAaaAz2ya Ydad 0685 Ay I O02NRIyOS 6AGK G(KS yIdAz
L2 RYNY |t OK 2060K2R2%tyN & LRG2{Sy1+FYA yI SYaas ait

conditions for trading in greenhouse gas emissiallowances) and the EU legislation (Commission
Decision of 18 July 2007 establishing guidelines for the monitoring and reporting of greenhouse gas
emissions pursuant to Directive 2003/87/EC of the European Parliament and of the Council)

Tab. 4-6 Emissions from flueggas Desulphurisation and Mineral wool production in 19§@014

CQ from flue-gas desulphurisation CQ from Mineral wool production

k] k]
1990 NO NO
1991 NO NO
1992 NO NO
1993 NO NO
1994 NO NO
1995 NO NO
1996 76.00 NO
1997 240.63 NO
1998 417.31 NO
1999 536.94 NO
2000 539.69 NO
2001 551.38 NO
2002 551.38 NO
2003 560.04 NO
2004 551.06 NO
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CQ from flue-gas desulphurisation CQ from Mineral wool production

[kt] [kt]

2005 588.79 NO

2006 586.55 NO

2007 613.93 45.08

2008 607.00 41.19

2009 600.00 39.40

2010 651.00 43.57

2011 739.40 61.31

2012 698.78 41.63

2013 172.96 42.83

2014 182.30 46.89

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 the stoichiometry of the

chemical process.

The data, considering the amount and purity of the soda ash used, were obtained directly from the

installationoperator.

4.2.4.3 Uncertainties and time -series consistency

The uncertainties for this category are in line with t(R€2006 Guidelines (IPCC, 2006), i.e. at the level
of 5% for the activity data and 10% for the ;Gfnission factor. Overall uncertainty data ag&ven in

Chapter 1.6.

For 2.A.4.b Other uses of Soda Ash the time series consistency is ensured as the inventory approaches
concerned are employed identically across the whole reporting period from the base year of 2001, when
the use of soda started, to024.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base y&8e0 to 2014.

4.2.4.4 Source-specific QA/QC and verification

Sectorspecific QA/QC plan is formulated, @bsrelated to the QA/QC plan of the National Inventory

System.

The calculations are based on data provided directly by the operators, who verify the data annually.
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4.2.4.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

The subcategory 2.A.4@eramicsvas also recalculated by using EU ETS data in theZmi4Q) 1990¢
2010 was calculated by using activity data provided by CzSO and country specific emission factor
calculated from EU ETS data.
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Fig.4-7 Recalculation of Co&emissions from ceramic production
The subcategory 2.A.4.d Other (please specify) newly includes emissions from mineral wool production.

4.2.4.6 Source-specific planned improveme nts, including tracking of those identified in the
review process

It is planned to verify emission estimates with data from the EU ETS system and other available sources.

Since planspecific data and simple stoichiometry are used for computation in #tsgory there is no
significant improvement planned in this category.
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4.3 Chemical Industry (CRF 2.B)

From the categories of sources classified under the Chemical industry (2.B), categories 2.B.1, 2.B.2,
2.B.4.a, 2.B.6 and 2.B.8 are relevant for the CRsghublic, while Adipic Acid Production (2.B.3), Glyoxal
(2.B.4.b), Glyoxylic Acid (2.B.4.c), Carbide Production (2.B.5), Soda Ash Production (2.B.7) and
Fluorochemical Production (2.B.9) are not occurring. The subcategory 2.B.10 Other (please specify)
includes two new subcategories: Other nenergy use in chemical industry and Non selective catalytic
reduction. Emission trend for the category 2.B Chemical Industry is depicted or8Fig. 4
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Fig.4-8 Trend of emissions from Chemical Industry and share of specific subcategjdti€x0, eq.]

4.3.1 Ammonia production (CRF 2.B.1)

The production of ammonia constitutes an important source of @@ived from norenergy use of fuels

in the chemical industry. G@missions from ammonia production in 2014 equalled to 689.1 kt gf CO
corresponding to approx. 0.56% of total greenhouse gas emissions without LULUCF. These emissions
decreased by 37.3% compared to 1990; however, emissions in period-2002 are almostonstant,

with slight fluctuations. In 2014, slight increase of emissions from ammonia production compare to
previous year was noticeddmmonia production (C{emissions) was identified as a key category in this
@8SIFNRDa adzomYAadaAz2yssekBeatSOSNI 2yt e 2y fS@St | &

4.3.1.1 Source category description
Industrial ammonia production is based on the catalytic reaction between nitrogen and hydrogen:
0 00©°¢gdO

Nitrogen is obtained by cryogenic rectification of air and hydrogen is prepared using starting material
containing bonded carbon (such as, e.g., Natural Gas, Residual Oil, Heating Oil, etc.). Carbon dioxide is
generated in the preparation of these starting materials.

In the Czech Republic, hydrogen for ammonia production is derived from residual oip&iobeum
refining, which undergoes partial oxidation in the presence of water vapour. In order to increase the
hydrogen production, the second step involves conversion of carbon monoxide, which is formed by
partial oxidation, in addition to carbon dioxidad hydrogen. The final products of this tstep process

are hydrogen and carbon dioxide. The production technology has practically not changed since 1990
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4.3.1.2 Methodological issues

Emissions are calculated from the corresponding amount of ammonia prodwsgtg the default
emission factor provided in IPCC 20BB3.273 kt C@kt NHs. This emission factor was obtained from
IPCC 2006l. Volume 3, Chapter 3 page 3.15 table 3.1, corresponding to the total fuel requirement,
which was 44.65 GJ (NCV)/tonne ;N 2014. Total COemissions from ammonia production where
lowered by C@used in urea production, consequently / therefore the portion of, E@issions to Nkis

not constant as mentioned in the study (Bernauer and Markvart, 2015).

A potential uncertaintyin the emission factor for ammonia would not influence the total sum of CO
emissions, because a corresponding amount of oil is not considered in the energy sector. The relevant
activity data and corresponding emissions are givefiah. 47. Activity dataand CQ emissions from
ammonia production in 1992014.

Tab. 4-7 Activity data and C@emissions from ammonia production in 19902014

Year 1990 [1091 |[1992 [1993 |1994 |[1995 |1996 |1997 |1998 |1999
Residual fuebil used |} ) 97 | 14 534 |14 985 | 14 012| 15 644 |13 812| 14 865 | 13 623 | 14 044 | 11 963
for NH; product., [TJ]
Ammonia produced,
[ki]

CQfrom 2.B.1,

[kt]

CQconsumed in urea
production [kt]

335.86 | 325.51 | 335.59 | 313.8 | 350.35 [ 309.32| 332.91|305.1 |314.52 (267.91

990.8 |[933.44 |989.89 | 933.98| 1055.82(903.19) 989.2 [931.15|886.5 |788.9

108.48 | 131.94 | 108.48 [ 93.09 | 90.89 |[109.22|100.42(67.44 |142.94 |87.96

Year 2000 2001 |[2002 |[2003 |2004 2005 |2006 |[2007 |[2008 |2009
Residual fuel oil used
for NH; product., [TJ]
Ammonia produced,
[kt]

CQfrom 2.B.1,

[kt]

CQconsumed in urea
production [kt]

13690 |11 522 |10 052 | 13 084 12 987 |11 326| 10 802| 10 119 |11 453 | 11 793

306.59 | 258.04 | 225.12 | 293.03] 290.84 | 253.65[ 241.91| 226.62 | 256.49 | 264.10

936.02 | 761.75 [ 638.58 | 850.60| 843.43 | 721.70| 683.27|617.11 | 700.21 | 744.18

67.44 |82.83 [98.22 |108.48|108.48 |108.48|108.48|124.61 | 139.27 | 120.21

Year 2010 2011 |2012 |[2013 |2014
Residual fuel oil used
for NH; product., [TJ]
Ammonia produced,
[kt]

CQfrom 2.B.1,

[kt]

CQ consumed in urea
production [kt]

11484110278 | 10659 |8 212 |9 400

257.19 |1 230.18 | 238.72 [ 183.91) 210.53

705.45 | 628.05 | 653.79 [ 601.13]| 689.05

136.34 | 125.34 1127.54 1 0.81 |[NO

4.3.1.3 Uncertainties and time consistency

Uncertainty estimates of activity data and emission factors have been so far based mainly on expert
judgment.

In 2014, estimates of the uncertainty parameters were again verified instiidy (Bernauer and
Markvart, 2015) which, in addition to an expert opinion, also takes into account data given in the 2006
Guidelines (IPCC, 2006). The uncertainty in the activity Odata remains unchanged at 5% and the
uncertainty in the emission facto€CQ EF) was also left at a value of 7%.
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Time series consistency is ensured as the above mentioned methodology are employed identically across
the whole reporting period from the base year 1990 to 2014.

4.3.1.4 Source-specific QA/QC and verification

The sectorspecific QA/QC plan follows from the overall plan described in Chapter 1. Attention was
focused on identifying gaps and imperfections using the reporting software (CRF Reporter), specifically
by observing trends in figures and by checking IEFsni#dgtewas also focused on checking sources from
inter-sector boundaries (Energy, Industry) that they are neither omitted nor counted twice. Therefore
CQ emissions from residual oil used for ammonia production are not taken into account in Energy
sector. his part of QA/QC procedure is carried out in cooperation with KONEKO marketing, Ltd. (see
Chapter 3.6).

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

In this year, no recalculationsane performed in this sector.

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 (CRF 2.B.2)

The production of nitric acid constituseone of the most important sources d£O in the chemical
industry.N,O emissions from production of nitric acid in 2014 equalled to 0.88,K}, corresponding to
approx. 0.21% of total greenhouse gas emissions without LULUCF. These emissions haveddegreas
75% compared to 1990; the substantial decrease in recent yearBemsa consequence of the gradual
introduction of mitigation technology and improving its effectiveness. In 2014, the production of nitric
acid (N,O emissions) was identified as a kegtegory by trend assessment. In formgzars, whenN,O
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 chemigadcesses in the Czech Republic. It is
carried out in three factories, where one of them manufactures more than 60% of the total amount.
Nitric acid is produced using the classical method, -teghperature catalytic oxidation of ammonia
(Ostwald processand 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 three pressure levels (at atmospheric pressure, slightly elevated
presaire (approx. 0.4 MPa) and at elevated pressure {0.8 MPa). While production processes prior to
2003 mostly progressed at atmospheric pressure and only to a lesser degree at medium elevated
pressure, the process at elevated pressure had predominatext 004.

All the nitric acid production processes in the Czech Republic are equipped with technologies for removal
of nitrogen oxides, N based on selective or neselective catalytic reduction. Neselective catalytic
reduction also makes a substart@ntribution to removal of BbD. Since 2004, the technology to reduce

N,O emissions, based on catalytic decomposition of this oxide, has been gradually introduced at units

Part 1: Annual inventory submission 149



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902014

working at elevated pressure. It has been possible to substantially improve tbetieéiness of this
process in recent years.

4.3.2.2 Methodological issues

Nitrous oxide emissions from 2.B\&tric Acid Production are generated as agsgduct in the catalytic
process of oxidation of ammonia. It follows from domestic studies (Markvart and 8arni999, 2000,

2003), describing conditions prior to 2004, that the resulting emission factor depends on the technology
employed: higher emission factor values are usually given for processes carried out at hormal pressure,
while lower values are usuallgiven for mediurgpressure processes. Two types of processes were
carried out in this country before 2004, at pressures of 0.1 MPa and 0.4 MPa. The amount of nitrous
oxide in the exit gases is also affected by the type of process employed to remove mioxiges,NO,

(i.e. NO and N£. In this country, the process of Selective Catalytic Reduction (SCR) is mostly used, which
slightly increases the amount &0, and also to a certain degree N&@elective Catalytic Reduction
(NSCR), which also remow® to a considerable degree.

Studies (Markvart and Bernauer, 2000, 2003) recommgred following emission factors for various
types of production technology and removal processes that are givamlin 48. The emission factors
for the basic process (withoutEING technology) are in accord with the principles givarthe above
cited IPCC methodology. The effect of ti€ removal technology on the emission factor &0 was
evaluated on the basis of the balance calculations presented in studies (MarkvaBeanduer, 2000,
2003).

Tab. 4-8 Emission factors foN,O recommended by (Markvart and Bernauer, 2000) for 1999003

Pressure in HNgproduction 0.1 MPa 0.4 MPa
Technology DENQO -- SCR NSCR -- SCR NSCR
Emission factordN,O [kg N,O/t HNQJ] 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 production, because of
the present legislation, which complicates the releasing of statistical datmamufactured products
where the number of producers is smaller than (or equal to) three. Therefore, it was necessary to obtain
them by questioning/interviewing all three producers in the Czech Republic, see (Markvart and Bernauer,
2000, 2003, 2004).

During 2003, conditions changed substantially as a result of the installation of new technologies
operating under higher pressure of 0.7 MPa. At the same time, some older units operating under
atmospheric pressure of 0.1 MPa were phased out. These changesimolegy were monitored in the

study of Markvart and Bernauer (Markvart and Bernauer, 2005). This study presents a slightly modified
table of N,O emission factors, while those for new technologies were obtained from a set of continuous
emission measurementdasting several months. Other values are based on several discrete
measurements. A table of these technolegpecific emission factors is given below.

Tab. 4-9 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
DENQ process SCR SCR NSCR SCR
EF, kg\,O/t HNO; (100%) 9.05 4.9 1.09 7.8%

¥ EF withoulN,O mitigation. Cases df,O mitigation in 20052008 are shown in Tab-X4L

Part 1: Annual inventory submission 150



s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902014

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
Repubic. As a consequence of this technology, the relevant EF decreased from 7.8 to MG ktNG;
(100%). Therefore, the mean value in 2005 for the 0.7 MPa technology was equal to REZtKING;
(100%), (Markvart and Bernauer, 2006).

In 2006- 2014, thke mitigation unit described above was utilized in a more effective way, see Markvart
and Bernauer, 2007 2015. The decrease in the emission factor for 0.7 MPa technology as a result of
installation of theN,O mitigation unit and gradual improvement of tieffectiveness is given in Tab84

Two high temperatureN,O decomposition catalytic systems were used in the abmantioned high
pressure nitric 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 Rhagrrings provided by
Heraeus was used in the Janudne 2009 period and the measured P was 3.10 kd\L,O/ t HNG;
(100%); in the JulMovember 2009 period, BROwas 3.30 kdN,O/ t HNG; (100%).The second system
consisting ohigh temperatureN,O decomposition catalyst developed by YARA compdegreased EF
N,O in the NovembetDecember 2009 period to the value 0.95MgY t HNG; (100%) in a higpressure
nitric plant. The catalytic activity othe high temperature decomposition system has decreaskghtly
due to both increasing selectivity dhe PtRh ammonia 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 atlue of 2.85 ki,O/ t HNO; (100%)Tab. 410).

The most efficient decomposition catalyst provided by YARA was used in this high pressure nitric acid
technology during whole year of 2010. It is expected that, if high temperatl@ decomposition
catalyst (i.e. YARA catalyst)employed, the ER,O would be approximately close to 1.3 kgO/ t HNG,

(100%).

lwlrQa OlFGrteadgy oKAOK ¢l a | faz2 dzaSR ®yonversionn > SE
and the catalyst effiency was practically constant during the last three years in the-iighsure (0.7
MPa) nitric acid unit.

Tab. 4-10 Decrease in the emission factor for 0.7 MPa technology due to installation offth® mitigation unit

Year 2004% | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 [ 2012] 2013] 2014
EF, kd\,O/t HNO; (100%) 7.8 702 | 594 | 437 | 482 | 285 | 1.29 | 1.30 |1.45|1.65| 2.51
Effectiveness of mitigation,% - 10 239 | 439 | 38.2 | 634 | 834 | 83.3 |81.4|78.8|67.8

A EF withoutN,O mitigation.

The emission factors used in the Czech Republic are compared with the EFs presented in the IPCC

methodology (IPCC, 2006) in thab. 411.

Tab. 4-11 Comparison of emission factors fdf,O from HNQ production

Production process N,O Emission factor (kdN,O/t Reference
100% HNG)

Plants with NSCR (all processes) H b M IJE]

Plants with processed integrated or tailgagON\destruction HOp B M

Atmqspherlc presssure pl_ants (low pressure) p B M n~ (IPCC, 2006)

Medium pressureombustion plants T b HJE]

High pressure plants [09] b N JE]

Czech Republic

Atmospheric pressure plants 9.05

Medium pressure plants with SCR 49 g:?r:gg: ‘;T)%g

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. 412 gives theN,O emissions from production of nitric acid, including the production values.

Tab. 4-12 Emission trends for HNgproduction andN,O emissions

Production of HNG, Emissions ofN,O [kt N,O] Implied Emission Factor
[kt HNG; (100%)] from HNG production IEAMg N,O/ kt HNQ]
1990 530.00 3.562 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 6.55
1996 484.80 3.13 6.45
1997 483.10 3.23 6.69
1998 532.50 3.48 6.53
1999 455.00 2.84 6.24
2000 505.00 3.25 6.43
2001 505.08 3.21 6.35
2002 437.14 2.76 6.32
2003 500.58 2.75 5.50
2004 533.73 3.16 5.92
2005 532.21 2.98 5.59
2006 543.11 2.65 4.88
2007 554.22 2.17 3.91
2008 506.96 2.02 3.99
2009 505.17 1.52 3.01
2010 441.70 1.09 2.48
2011 561.82 1.24 2.21
2012 550.46 1.27 2.30
2013 514.94 0.71 1.38
2014 550.15 0.86 1.56

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 givieabird7 and

Tab. 48., since 2005 the reduction in IEF has been caused mainly by the gradual increase in the
effectiveness of the mitigation units employed for the dominant technology {&de 49) to 2010. A
further reduction in IEF in 2011 was then caused by an increazingibution of this dominant
technology (0.7 MPa) to 56% of the annual production of FINO

4.3.2.3 Uncertainties and time -series consistency

All uncertainty estimates for the activity data and emission factors have so far been based on expert
judgment. Their impsvement is ongoing and some uncertainty values for EiptOduction have been
recently revised and used in the two last submissions: uncertainty in activity data was lowered from 10%
to 5% and uncertainty of the mead#O EF was lowered from 25% to 20%.

This year, the estimates of the uncertainty parameters were again refined on the baisighad study
(Markvart and Bernauer, 2013), which takes into account the data in the 2006 Guidelines (IPCC, 2006).
The uncertainty in the activity data following adjusim equalled to 4% and the uncertainty in the
average emission factqiN;O EF) was reduced to 15% in relation to the increasing number of direct
measurements.

Time series consistency is ensured as inventory approaches concerned are employed identasdly acr
the whole reporting period from the base year of 1990 to 2014.
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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 usitige 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. Bernauer) are checked by the exgeotm 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 Republic.

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

In this year, no recalculations were performed in this sector.

4.3.2.6 Source-specific planned improvements, including tracking of those identified in the
review pro cess

No improvement is planned for the next submission.

4.3.3 Adipic acid production (CRF 2.B.3)

Adipic Acid production is not occurring in the Czech Republic.

4.3.4 Caprolactam, glyoxal and glyoxylic acid production (CRF 2.B.4)

4.3.4.1 Source category description

There is oly one facility for production of caprolactam in the Czech Republic. Glyoxal and Glyoxylic Acid
are not produced in the Czech Republic. Information provided in this chapter is related to caprolactam
production.

4.3.4.2 Methodological issues

As mentioned in the erences (Markvart and Bernauer, 20@42013) and (Bernauer and Markvart,
20142015), there is only one caprolactam production plant in the Czech Republic; this is not a very
important source ofN,O emissions. CzSO does not monitor production data on the production of
caprolactam; however, the series of studies by Bernauer and Markvart (Bernauer and Markvart, 2014
2015), based on a study in the production factory, yield an approximate value of ON® kvhich is
reported as a constant value for each year.

4.3.4.3 Uncertainties and time -series consistency

In relation to the relatively insignificant greenhouse gas emissions from category 2.B.4, uncertainties
derived from the sources included in this categbawe 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.
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4.3.4.4 Category-specific QA/QC and verification

In relation to the relatively unimportant greenhouse gas emissions from category 2.B.4, only QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

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

In this year, no recalculations were performed in this sector.

4.3.4.6 Category-specific planned improvements, including tracking of those identified in the
review process

More exact data or\,O emissions should be avable in the coming years, when th&O emissions

from the production of caprolactam will be continuously measured beginning 2012 as a consequence of
inclusion of the production in the emission trading scheme (EU ETS) and thus recording in the relevant
register. No further improvements are 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 Republic titanium dioxide is produasithg sulphate route process and as it is stated in the
IPCC 2006 Guidelines that this process does not give rise to process greenhouse gas emissions that are of
significance.

4.3.7 Soda ash production (CRF 2.B.7)

Soda Ash is not produced in the Czech Republic.

4.3.8 Petrochemical and Carbon Black Production (CRF 2.B.8)

4.3.8.1 Source category description

This category includes carbon dioxide and methane emissions from the production of carbon black,
ethylene, ethylene dichloride and styrene. These are all less important e excluding emission of
CQ from ethylene production).

4.3.8.2 Methodological issues

Default emissions from the IPQQG06 GuidelineglPCC, 2006) are employed to determine carbon dioxide
and methane emissions from the production of carbon black, ethylene, etbydehloride and styrene.

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 G@4 (propane) to the higher boiling fractions. The ethylene unit contains
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several pyrolysis furnaces that process raw gas ,(l®@ne and propane) and liquids (HCVD
hydrocracked vacuum distillate, naphtha, and in very limited quantities of diesel fuel). Basically, a
thermal, noncatalytic fission in the presence of steam is performed and its major products are ethylene,
propylkene, 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 factor 110% for countries of Eastern Europe) and 3 kftddHe ethylene produced as
default emission factors. In the period 19§2014, C@emissions varied between 545 to 959 kt,CO
and methane emissions varied between 0.9 and 1.5 kt Gétailed values for each year are available in
Tab 413.

Tab. 4-13 Emission trends from C{and CH, emissions from production of ethylene

Ethylen Production| CQ Emissions | CH Emissions
(k] (k] [ki]
1990 388 738 1.16
1991 286 545 0.86
1992 325 619 0.98
1993 333 633 1.00
1994 390 741 1.17
1995 373 710 1.12
1996 391 744 1.17
1997 399 759 1.20
1998 449 854 1.35
1999 466 887 1.40
2000 412 783 1.23
2001 439 836 1.32
2002 412 784 1.24
2003 397 755 1.19
2004 504 959 1.51
2005 504 959 1.51
2006 462 879 1.39
2007 409 777 1.23
2008 465 884 1.39
2009 416 792 1.25
2010 455 866 1.36
2011 412 784 1.24
2012 441 839 1.32
2013 426 810 1.28
2014 492 936 1.47

CQ and CH emissions from the production of ethylene dichloride

1,2-dichloroethane known, also asthylene dichloride, is produced in the Czech Republic at the same
integrated facility as vinyl chloride monomer (VCM), which is subsequently used for PVC production
(Bernauer and Markvart, 2015). The data on production of PVC are obtained from CzS@A%0ildoes

not publish information on the amount of VCM, it does give data on the amount of PVC produced, which
are practically the same as VCM data. The IPCC 2006 Guidelines methodology provides a value of
emissions of 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 varied in the period
1990- 2014 between 16.7 kt G@nd 40.3 kt CO Due to the low emission factors' value, the values of
methane emissios varied in the period 199Q 2014 between 0.001 and 0.003 kt LHwvhich is
considered as insignificant value. In 2014, emissions of carbon dioxide equalled to 38.31 kt and methane
emissions equalled to 0.0029 kt £H
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CQ and CH emissions from the producon of carbon black

The production of carbon black is approximately 26 kt of p.a. Exact information on activity data is
available since 2013; thus, the data for other years were taken from the study (Bernauer and Markvart,
2015). The emission factor kan from the IPCC 2008l. methodology equals to 0.06 kg &idnne
carbon black produced and 2.62 t ZQcarbon black produced. The highest value of methane emissions
over the past few years is practically insignificant (0.00153 kt).

CQ and CH emissiors 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 dataere 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 estirates on the amount of styrene produced, mentioned in the study (Bernauer and Markvart,
HAMpUOX FNB o6lFlaSR 2y GKS RIFGF 3IAGSY Ay GKS I NI A Of
from the IPCC methodology equals to 0.004 ki/Kstyrene. Theemission factor for COemissions is

0.27 kt C@kt styrene (Bernauer and Markvart, 2015). In the period 1@9%®014, methane emissions

varied between 0.3 and 0.7 kt ¢hBind carbon dioxide emissions varied between 18.9 and 45.9 kt CO
(emissions equalledt43.86 kt C@and 0.65 kt CiHn 2014).

4.3.8.3 Uncertainties and time -series consistency

In relation to the relatively insignificant greenhouse gas emissions from category 2.B.8, uncertainties
derived from the sources included in this category have no greatdtathe 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 category 2.B.8, only QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

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

In this year, no recalculations were performed in this sector.

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

No improvements are planned.
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4.3.9 Fluorochemical Production (2.B.9)

Fluorindaes are not produced in the Czech Republic.

4.3.10 Other (2.B.10)

Subcategory 2.B.10 Other is reported in this submission for the first time. It includes@3ions from
non-energy use of natural gas (NG) in the chemical industry since 2008, when CzSOcobegzortt
activity data for NG consumption in the chemical industry for-eorrgy use separately from energy
use. Only aggregated data for nenergy and energy use of NG are available for the 192007
period. Therefore all CGemissions from NG in thehemical industry for the 1999 2007 period are
reported under 1A2c (combustion in chemical industry). Owing to the lack of reliable information
concerning processes of n@amergy use of NG in the chemical industry, this way of reporting emissions
under 1.A.2.c continued until the 2014 submission. Thanks to intensive consultation with experts from
CzSO and the Institute of Chemical Technology in Prague (VSCHT), it is now possible to reliably specify
emissions from nowenergy use and thus reallocate adiyvidata, which were reported under 1.A.2.c in
previous submissions, in accordance with IPCC 2006 Gl.

Newly introduced subcategory 2.B.10 Other is divided into two subcategories. The firsategjory
includes C@®emissions from noselective catalytic reaction (NSCR) of output gases from nitric acid
production; the second one includes emissions for hydrogen production by steam reforming in the
petrochemical and chemical industry (excluding hydrogen used fgrpiddluction, which is based on

other feedsto& than NG, see section 4.3.1). Emissions from NSCR are not very significant (about 15 kt of
CQ). Emissions from steam reforming of NG are somewhat more significant (about 200 lg)of CO

4.4 Metal Industry (CRF 2.C)

This category includes mainly £énissions from
2.C.llron and Steel Production. G@missions
from iron and steel are identified as a key catega 08.77%
(by both level and trend assessments). A s
amount of CHlis also emitted. Ferralloys were
manufactured in limited amounts in a sma
production unit in the Czech Republic; this proce
could constitute an unsubstantial source of £(
emissions. Unfortunately, CzSO does not moni
any data on this production process. This ye
specific data from Ministry of Industry and Trac
were obtained for the Ferroalloys Production fc
2008-2014. C30 does not monitor production OFig.4-9 e share of individual categories in G@missions fron
Lead nor Zinc. The data about production wcategory 2.C Metal Industry in 2014t CQ]

obtained from Ministry of Industry and Trade.

m2C1
2.C2
2.C.5
2.C6

Investigation revealed one smaller production plant, which reported that aluminium was used as a
reducing agent; this did not leéleto CQ emissions. In 2009 this production was stopped.

Fig.4-9 indicates the share of emissions of each subcategory in 2.C. There is apparent major share of
2.C.1 category.
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4.4.1 Iron and Steel Production (CRF 2.C.1)

4.4.1.1 Category description

Iron is produced intte 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 furnaces and also lines fempttoduction 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 blast furnaces
(located in tle area of the Ostrava metallurgical works).

10000

Limestone and Dolomite Use
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® Metallurgical Coke
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1000 -
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Fig.4-10 Trend of C@Qemissions in 2.C.1, 19902014kt CQ]

4.4.1.2 Methodological issues

The C@emissions from iron and steel production were calculated using the national approach which can

be considered as Tier 2. However, Tier 2 emission estimations based in IPCC 2006 Guidelines (IPCC, 2006)
include recommendations to also include emissions ragidfirom combustion of Blast Furnace and
Oxygen Steel Furnace Gas in other than metallurgical complexes (for instance in Energy category
1.A.1.a). However, it is expected in the Czech Republic that all Blast Furnace and Oxygen Steel Furnace
Gases are combted directly in the metallurgical complexes. This means that the national approach to
emission estimations contains a few aspects from Tier 1, as some parts of the equation are available for
the computation. An important aspect of the computation is theaunt of carbon in the reducing agent

(i.e. in metallurgical coke) and thus also the amount of carbon in scrap and in steel. Thus, the approach
used is considered to be as close to Tier 2 based on IPCC 2006 GlI. (IPCC, 2006) as possible.

The calculationn IPCC 2006 GlI. (IPCC, 2006) also includgen@issions from limestone and dolomite
used in iron and steel metallurgy. Since the last submission, these emissions have been reported under
2.C.1. Data reported under EU ETS were used for these emissiongn.&.

The computational approach as well as the parameters used were consulted in general with a
representative offhe Steel Federation, Inc

Tab. 4-14 The amounts of metallurgical coke consumed and @dissions in 199@ 2014

. Use of limestone and
Coke consumed in blast furnaces dolomite [ki] CQfrom 2.C.1 [k}
1990 3211 891.04 9642.54
1991 2 559 891.03 7750.98
1992 2624 891.03 8049.44
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Coke consumed in blast furnaces Use of Iim_estone and CQfrom 2.C.1 [k}
dolomite [ki]
1993 2 426 891.04 7479.70
1994 2 663 891.03 8143.88
1995 2 587 891.04 7930.90
1996 2701 891.05 8257.45
1997 2 846 891.01 8907.86
1998 2 750 891.05 8625.62
1999 1941 891.08 6 346.94
2000 2 327 890.88 7418.03
2001 2175 891.20 7016.95
2002 2 252 891.16 7251.30
2003 2 459 890.29 7846.70
2004 2628 892.15 8176.00
2005 2 260 891.06 7084.34
2006 2 480 887.65 7952.48
2007 2570 897.73 8154.22
2008 2 366 887.78 7539.39
2009 1742 877.45 5674.72
2010 2 004 927.97 6402.85
2011 1910 857.92 5936.01
2012 1825 846.47 5752.28
2013 1900 1079.53 6543.14
2014 1886 1051.93 6498.79

The amounts of blast furnace coke consumed and corresponding emissions are given #4lab. 4

Estimation of CHfrom metal production is based on the IPCC 2006 Guidelines Tier 1 methodology.
Default emission factors 0.1 g £pkr tonne of coke produced and 0.07 kg,Qidr tonne of sinter
produced were used. In this case, the relevant activity data correspond tarttoeint of coke produced
from the Energy Balances of the CR are given in CRF Tables and official statics data of sinter produced.

Emission estimates of precursors for the relevant subcategories have been transferred from NFR to CRF,
as described in previs chapters and in Chapter 9.

4.4.1.3 Uncertainties and time consistency

The uncertainty estimates have so far been based on expert judgment. Their improvement is ongoing
and some uncertainty estimates for Iron and steel production have been revised in previomssions

(CHMI, 2012b). The new estimate of EF,Jd® now 10%, which is in accordance with the 2006
Guidelines (IPCC, 2006) and is slightly higher than the former value (5%). The estimate for AD (7%)
remained unchanged, because this value is in gogteement with the recommendation in the
Regulation of Commission (EU) No. 601/2012 (EU, 2012). Further improvement of uncertainty estimates
is planned for the next submission.

Consistency of the time series is ensured as the inventory approaches concarm@eedmployed
identically across the whole reporting period from the base year of 1990 to 2014.

4.4.1.4 Source-specific QA/QC and verification

The sectoispecific QA/QC plan follows from the overall plan described in Chapter 1. The greatest
attention was focused o identifying gaps and imperfections using the new reporting software (CRF
Reporter), specifically by observing trends in figures and by checking IEFs. Attention was also focused on
checking sources from intexector boundaries (Energy, Industry) that thase neither omitted nor
counted twice. C@emissions from coke used in blast furnaces are not considered in Energy sector (see
Chapter 3.2).
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Activity data available in the official CzSO materials in relation to QA/QC were independently determined
by expets from CHMI and KONEKO and were mutually compared. Experts at CHMI additionally checked
most of the calculations carried out by experts at KONEKO and vice versa. For another QA, especially QA
of computational approach, is also used former coordinator atidthal Inventory System.

The quality control was held by fulfilling the QA/QC form presented in Annex 5.

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

No recalculations performed iis submission.

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

In future submissions is planned to investigate data relevant for potential implementation of Tier 3
methodology in this category.

4.4.2 Ferroal loys 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.

Only limited amounts of Ferroalloys geeoduced in the Czech Republic.

4.4.2.2 Methodological issues

The activity data were obtained from the Ministry of Industry and Trade for the-201% time series. In
this submission, new data for 20@8010 were also obtaineddowever the data has to be disyed as
confidential.The data for 19922003 were obtained from the original CzSO database.

The composition of ferroalloys produced in the facility of main producer of ferroalloys was used for
consideration of the composition of ferroalloys in the Cz&dpublic. Default emission factors from
table 4.5 in IPCC 2006 Guidelines (IPCC, 2006) were used foen€3ion estimations. Tier 1
methodology for Clemission estimation was used based on default emission factors from Table 4.7 in
the IPCC 2006 Guidsdis (IPCC, 2006).

4.4.2.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the uncertainty of emission factors
were considered default, i.e. provided in table 4.9 in IPCC 2006 Guidelines (IPCC, 2006) ag 25%. Th
uncertainty of activity data is estimated on the level of 5%.

4.4.2.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan described in Chapter 1. General QC
procedures were applied in this sector. The activityadahd composition of ferroalloys were discussed
with representative of The Steel Federation, Inc.
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4.4.2.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Recalculation due to new obtained actyvdata was performed for 20082010. The transparency of
reporting was increased due to this recalculation. In the previous submission the detaeported as
NE.

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

Further investigation of activity data is planned for the future submissions.

4.4.3 Lead Production (2.C.5)

4.4.3.1 Source category description

In the Czech Republic there is no primary production of lead, however secondary production and
recycling is happening. There is one major installation specialised for this production.

4.4.3.2 Methodological issues

Research was performed on potential Lead prodsderthe Czech Republic. The data were obtained
from the Ministry of Industry and Trade: detailed data were obtained for 202014.However the data
has to be displayed as confidenti&l.constant value 20 kt lead production was estimated for 1800
2007. In this submission, the data for 202010 were also updated using the statistics of the Ministry
of Industry and Trade. Updated activity data were also used for 2014. Then@€3ions were estimated

at the level of Tier 1 methodology based on the@FPZD06 Guidelines (IPCC, 2006) using the defaylt CO
emission factor 0.52 t G@of lead. CQemissions in 2014 equalled 24.1 kt

4.4.3.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the uncertaintiesbased 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 Chapter 1. General QC
procedures were applieth this sector. The activity data and composition of ferroalloys were discussed
with representative of The Steel Federation, Inc.
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4.4.3.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend

Recalalation of 2008¢ 2010 and 2013 was performed in this submission due to new updated activity
data. Impact of this recalculation on €émissions is apparent from Fig-14.

a5

data reported in 2015 submission
40 recalculated datain 2016 submission (2008 - 2010, 2013)
35

30

25

kt €O,

2008 2009 2010 2011 2012 2012

Fig.4-11 Recalculation performed due to updated activity de
for 2008¢ 2010, 2013[kt CQ]

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

Further investigation of activity data is planned for the future sulsiniss.

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 researe of potential Zinc producers in the Czech Republic were performed. Detailed data were
obtained from Ministry of Industry and Trade for 202014. This year data updated data for 2098
2010 was also obtainetHowever the data has to be displayed as caariithl. For 19902007 no reliable

data were obtained. The CQOemissions were estimated on the level Tier 1 methodology based on IPCC
2006 Guidelines (IPCC, 2006) using defaulte@@ssion factor 1.72 t G@ of zinc. C@emissions in 2014
equalled 0.29 ktwhich presents negligible share in the whole inventory.

4.4.4.3 Uncertainties and time consistency

Since default emission factors were used for emission computations, the uncertainties were based in
IPCC 2006 Gl. recommendation, i.e. 10% for activity dat®@¥dfor emission factor.
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4.4.4.4 Source-specific QA/QC and verification

The sectosspecific QA/QC plan follows from the overall plan described in Chapter 1. General QC
procedures were applied in this sector. The activity data and composition of ferroalloys seussid
with representative of Ministry of Industry and Trade.

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

Recalculation due to new obtained activity data was performed for 208810. The transparency of
reporting was increased due to this recalculation. In the previous submission the dataaported as
NE.

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

In future submissions planned further investigation of activity data.

4.5 Non-energy products from fuels and solvent use (CRF 2.D)

This subcategory includes the emissions from the fi
use of fossil fuels as products, where their primary u
is other than combustion for energy production or us
as a reducing agent in industrial processes.

79% m2D.1
2.D.2
2D3

Products reported in this subcategory inchg
Lubricants, Paraffins, Asphalts and Solvents. Emiss
from other (secondary) use or disposal of the
products are included in the relevant sectors (e
Energy, Waste).

Fig. 48 shows the share of individual subcategories
2.D. 79% of 2.D G@missons are produced from
Lubricant Use, followed by Urea used as cataly
(15%) and the use of Paraffin Wax (6%).

Fig. 4-12 The share of individual subcategories for ¢
emissions in 2.D in 201kt CQ]

4.5.1 Lubricant Use (2.D.1)

45.1.1 Source category description

Lubricants are produced from refining of crude oil in petrochemical installations. There ean b
distinguished between engine oils and industrial oil or grease.

4.5.1.2 Methodological issues

The activity data are provided by CzSO in the official Energy balance of the Czech Republic- The non
energy use of fuels is also included. The amount of lubricantd fegeother than energy production is
included in this category as activity data.
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Tier 1 methodology from the IPCC 2006 Guidelines was used faenii€sion estimations. The default
emission factor 20 kg C/GJ was used; the Oxidised During Use (ODUWEclased as a default value
equal to 0.2. Ceemissions from this category in 2014 were equal to 92.6 kt CO

4.5.1.3 Uncertainties and time consistency

Since the activity data used are from official statics, the suggested 5% uncertainty (IPCC, 2006) was
appliedfor this category. Since default ODU factor was used, suggested 50% uncertainty from IPCC 2006
Gl. was applied for emission factor uncertainty.

4.5.1.4 Source-specific QA/QC and verification

Standard QA/QC procedures were applied for this subcategory. Spetgiatiat was paid to cross
sectoral issues (Energy x IPPU), so no emissions are omitted, nor counted twice.

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

No recalculation performed ithis submission.

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

No improvements are planned in this subcategory.

45.2 Paraffin Wax Use (2.D.2)

4.5.2.1 Source category description

This category includes use of products separated from fossil fuels called paraffins, waxes or vaseline.
From chemical point of view they are mixtures of solid paraffinated hydrocarbons obtained from crude
oils. Different types are characterised by poinsofidification and amount of oil contained.

4.5.2.2 Methodological issues

Activity data reported in official Energy balance of CzSO asemergy use are used for emission
estimation in this category. Tier 1 methodology from IPCC 2006 Guidelines was used &mi€sbn
estimation. Default emission factor 20 kg C/GJ was used, Oxidised During Use (ODU) factor was used
default equal to 0.2. C@missions in 2014 from this category were equal to 7.1 kt CO

4.5.2.3 Uncertainties and time consistency

Since the activity dataised 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 ard verification

Standard QA/QC procedures were applied for this subcategory. Special attention was paid o cross
sectoral issues (Energy x IPPU), so no emissions are omitted, nor counted twice.
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4.5.2.5 Source-specific recalculations, including changes made in resp onse to the review
process and impact on emission trend

No recalculation performed in this submission.

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

No improvements are planned in this subcategory.

45.3 Other (2.D.3)

4.5.3.1 Source category description
Solvent Use

This category includes particularly emissions of NMVOC (ozone precursor) from the use of solvents,
which based in IPCC 2006 Guidelines (IPCC, 2006) are not considered to be a sdiram 60
emissions

Road Paving With Asphalt

This category includes particularly emissions of ozone precursors in¢I2805 time- series. Based on
the IPCC 2006 GI. (IPCC, 2006) only NMVOC emission should be repatdeth reporting for the
UNECE/CLRTAP inventoriNiFRare used Emissions from Road Paving with Asphalt are not considered
to be a source of G@missions (IPCC, 2006).

Urea used as catalyst

IPCC 2006 Gl. incorporate this category as source of1@i9sions. However, based on methodology
temissions fronthis process should be included in Energy sector, 1.A.3. Since the emissions does not
arise from fuel combustion, the emissions are covered under IPPU sector.

4.5.3.2 Methodological issues
Solvent Use

The IPCC methodology (IPCC, 2006) uses the CORINAIR meth¢ad&P/CORINAIR Guidelines, 1999)

for processing NMVOC emissions in this category. This manual also gives the following conversions for
the relevant activities, which can be used in conversion of data from the CORINAIR (i.e. SNAP) structure
to the IPCClassification.

- a

Invertory of NMVOC emissions for 2042 NJ (KA ada &aSO02NJ Aa o
& aldzRe Aa

t N} 3dzS O6DSAYLX 2@t 3 HamMnOd ¢ KA
is also adopted for the National GHG iniay.

wn

R 2y |
fl 02N G

(@]

Solvent Use activity data abmsed on the following sources of information:
9 statistical information on producers and imports from the Czech Statistical Office,
1 REZZO data,
1 annual reports of the Association of Coatings Producers and Associatidndo$trial
Distilleries,
T information from the Customs Administration,
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1 regular monitoring of economic activities and economic developments in the CR, knowledge
and monitoring of important operations in the sphere of surface treatments, especially in the
area of application of coatings, degreasing and cleaning,

1 regular monitoring of investment activities is performed in the CR for technical branches

affecting the consumption of solvents and for overall developmental technical trends of all

branches of industy,

monitoring of implementation of BAT in the individual technical branches,

technical analysis of consumption of solvents in households; NMVOC emissions from

households are entirely fugitive and, according to qualified estimates, contribute

approximatelyl6.5% to total NMVOC emissions.

T
1

The activity data for Solvent Use were extracted from the official Energy balance. Form the whole
amount of norenergy use of Other oil products were extracted the Oil needed fargbtiuction. Sum

of the rest of Other Oihnd norrenergy use of White spirit was considered as the best available data for
Solvent Use. This approach was approved with relevant experts from CzSO.

Road Paving With Asphalt
The activity data from last submission were used. Emissions are usetUMBRE/CLRTAP inventories
Urea used as catalyst

Since no detailed data about urea used as catalyst is available, the default approach was used, i.e. the
activity level is 1% to 3% of diesel consumption by the vehicle. For the Czech Republic conservative
estimate of 2% was used. 2% of the amount of diesel used in road transport was used as activity data.
This approach was used for the emission estimates for t92®&14 time series, which was consulted as
appropriate time series, when this process can octhe computational approach presented in Eg. 3.2.2

in IPCC 2006 Gl. was applied to estimateg €@fissions. COemissions in 2014 from this category were
equal to 17.02 kt CO

4.5.3.3 Uncertainties and time consistency
Solvent Use

Uncertainty of NMVVOC emissiong@nsidered to be quite large, based on IPCC 2006 GI. (IPCC, 2006) it is
considered as 50%. The uncertainty of activity data is considered based on expert judgement as 25%.

Time series consistency is ensured as the inventory approaches concerned arg/ezmislentically
across the whole reporting period from the base year 1990 ta1201

Road Paving With Asphalt

Since no CHCH or NbO emission were estimated in this category, no uncertainties were considered in
this category.

Urea used as catalyst

Suggestd default range for uncertainty was applied for 2.D.3 category, i.e. 5% for activity data and 5%
for emission factor uncertainty. However even though the emission are reported under 2.D.3, the range
was applied based on IPCC 2006 GlI. Vol. 2 Energy, wie¢hedology for emission estimation from urea
used as catalyst is provided.
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4.5.3.4 Source-specific QA/QC and verification
Solvent Use

The emission data in this section were taken from the UNECE/CLRTAP inventories in NFR. Annual reports
are available on the metid of calculation for the individual years since 1998. Following transfer of the
emission data to the new CRF Reporter, it was apparent that trends in the emissions did not exhibit any
significant deviations.

A control was performed of the company procgs&d G KS RIF G 6{ " ha [GR® t NI 3
of processing of UNECE/CLRTAP inventories in NFR.

Road Paving With Asphalt
No specific QA/QC or verification procedures is applied.
Urea used as catalyst

Standard QA/QC procedures were applied for this subcategory. Activity data estimate was discussed with
the expert for transport.

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

SolventUse

No recalculations performed in this submission.
Road Paving With Asphalt

No recalculations performed in this submission.
Urea used as catalyst

This category is newly incorporated in the reporting since this submission.

4.5.3.6 Source-specific planned impro vements, including tracking of those identified in the
review process

Solvent Use

No improvements are planned in this category.
Road Paving With Asphalt

No improvements are planned in this category.
Urea used as catalyst

Further investigation of activitgata is planned for the future submissions.

Part 1: Annual inventory submission 167



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902014

4.6 Electronics industry (CRF 2.E)

4.6.1 Integrated Circuit or Semiconductor (CRF 2.E.1)

4.6.1.1 Source category description

Basic data about

new equipment and
services was| = B
obtained from g

. . = 30 .
questionnaires, 2
conducted by | & ,, s B B
ySKt 681 = 5
equipment is| & 1 A8  NEERR RR
produced by only| ¥
one company and is 0

Serviced by several 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
other  compares.

The share of 2.E.
category in the total Fig.4-13 Trendof Fgases actuatmissions from IntegratedCircuit or Semiconductorkf CQ eq]

actual emissions has decreased rapidly since 1995 due to a decrease in the ysa tfiSEategory.

Year

The manufacturers of electrical equipment maintain very -&@ndly policies iGvolving treatment,

training of staff, certificate etc.)Operational leakages are not measured (legislation does not force
operators to do so) but can be estimated based on stock change. After a consultation with the main
operator in the country the leakages are virtually rexisient and depend solely on accidents. Leakages
represent less than 100 kg/yr in total. Such a low amount gfsSftot required to be reported from the

operator into national database "Integrated system of reporting obligationsy’ @ SINR O yé& aeai
2Kt 0201 ONQOIPOR)I2Z gAYy Yy 2ai(N

4.6.2 Methodological issues

This category includethe gases HFE3, Ck GFR, Sk and NE. Because of the lack of detailed
information, the data are reported for category 2.E.1 Integrated Circuit or Semicondugrnussions

from this category are calculated using Tier 2a described in IPCC 2006 Gl. equation 6.2 without using
fractions aand d, which are considered by expert judgement to be negligible and further using equation
6.3 the only relevant gases used in the Czech Republic wH##€23, Ck GF;, Sk and NE) for
estimation of byproduct emissions of GFByproduct emissions of GFRre reported together with

regular Clremissions. The emission factors employed are summarized in Tl&h.#he default emission
factors forthe gasesHFG23, Ck GF;, Sk and Nk were chosen from IPCC, 200f&lume 3, part 2
Electronic IndustrgmissionsTable 6.3The trend inemissions of fgases from category 2.E.1 Integrated
Circuit or Semiconductor is illustrated in Figh.4

Tab. 4-15EFs for fgases from 2.E electronic industry

Fgas 2006 Gudelines (IPCC)

(1-Ui) Bera Bcors Besrs
HFG23 (CHE) 0.4 0.07 NA NA
Ch 0.9 NA NA NA
GHK 0.6 0.2 NA NA
Sk 0.2 NA NA NA
NR 0.2 0.09 NA NA
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The 2016 submission, applies methodology, based on 2012 submission model.

In this category are includeghses &, Chk, Sk, CHE(HFG23) and NE All of these gases are used for
manufacturing of semiconductors. As the GWPs of these gases indicate, they are persistent pollutants
with the time of presence in the atmosphere reaching up to thousands of years.

In 2.E category $i5 used in semiconductor industry for etching and melting Mg and Al. Huge energy
companies are the main contributors to thes®fnissions. The main environmental concern connected
with Skis its presence in the atmosphere for a lomgé.

4.6.3 Uncertainties and time -series consistency
Gases SFand NEare significant for semiconductor manufacturinge 86nhsumption can be considered
as stagnant in the last years. For semiconductor manufacturing (etching, cleaning), this year a new

substance Nfwas added.

The uncertainty estimates were based on expert judgment (see Guidelines IPCC, 2006 Volumerl Chapte
3 Uncertainties). Improvement of uncertainty estimation is 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 Enviroment. This comparison revealed a number of errors that were
subsequently corrected.

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

Electronic Industry ——5—
includes emissions ol
fluorinated carbon
gases, SFand Nk
used predominantly
for manufacturing of
semiconductors.
Subsector 2.E.1
Integrated Circuits or| 04
Semiconductors was oz |
recalculated including o+ M _NEN . 0 NN NEE
by—product emissions. 1990 1995 2000 Voar 2005 2010
In  subsector 2.E.4

Submission 2015 Submission 2016
1.6

[y
L

CF4 Emissions [t]

Heat Tran_Sfer I:IUidsFig.4F14 Recalculation for 2.E.1 categoryadding of by product emissions
the notation keys

were changed to NE.
Research of dataf these issues is planned for future submissions.
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4.6.6 Source -specific planned improvements, including tracking of those identified in the
review process

Although the current survey considered factorsaad d in Tier 2a methodology as negligible, it is
planned to explore this technology further in more details in future submissions, no later than the
introduction of Fgases in the EU ETS trading.

Furthermore, planned improvement for this category is to contact industry facilities which yee ISz
for detailed information about stocks and emissions.

Improvement of uncertainty estimation is in progress

4.7 Product uses as substitutes for ozone depleting substances (ODS) (CRF
2.F)

4.7.1 Source category description

Emissions of-Gases (HFCs, PFCsg) BRhe CzeclRepublic are at relatively low level due to the absence
of large industrial sources. Furthermore all of thgdses in the Czech Republic are imported; therefore
there are no fugitive emissions from manufacturing. Additionally, there is no production hafr ot
fluorinated gases (CFCs, HCFCs, etc.) that could leadpmdiyct Fgases emissions and there is no
primary aluminium and magnesium industry in the Czech Republic.

In 2014 actual emissions increased2®8.22kt in CQ equivalent. The higher level in 2014 compared to
2013 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 categories carry only a small proportion afdses emissions.

3000 100% -
2500 || 90% 1 HFC-32
—_ ]
) a0% HFC-245ca
£ HFC-236fa
2 2000 +— 70% -
S HFC-23
a
-E 60% | HFC-227ea
§ 1500 HFC-152a
£ 50% -
< HFC-143a
1000 —— 40% - B HFC-134a
30% - B HFC-125
500 = C6F14
20% -
HC3F8
0 T . : : ) 10% W C2F6
2F1 2F.2 2F.3 2F4 2F5
. 0% |
Categories
2F1 2F.2 2F3 2F4 2F5

Fig.4-15 Comparison of actuaémisgons for individual categories of HFCs, PKCEQ eq.in 2014

HFC emissions from 2.F.1 category dominatm$es emissionas illustratedon Fig. 415. In 2014 only
actualemissions haveeen calculated. The actual emission&.iRshow modest growth.

No official statistics that would allow easy disaggregated reporting or use of the higher tiers are currently
available in the Czech Republic. Inventory of actual emissiongga$és is based on customs statistics,
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"Integrated system of reporting obligations" (ISPOP) and individual verification of this data by sectoral
experts. Detailed data on the use cfjisesare collected on the basis of voluntary cooperation between
sectoral experts and private companies.

Actual emissios of Fgases increased from 0.24 CQ eq. in 19950 2 83%.27kt CQ eqg. in 2014. This
significant leap forward by orders of magnitude feen driven mainly by substantial increase in the use

of HFCs in refrigeration and much less by the already in 2010 peaked use of PFCs. Detailed information
about actual emissions is given in Tabl6&4and in the CRF Tables. For detailed Information please
examine Fig.45.

Tab. 4-16 Actual emissions of HFCs and PFCs in 212984 [kt CQeq.]

Total PFCs HFCs
[kt COQ eq.] [kt CGQ eq.] [kt COQ eq.]

1995 0.24 0.01 0.23
1996 35.14 0.47 34.68
1997 99.44 0.43 99.02
1998 134.54 0.39 134.15
1999 147.94 0.63 147.32
2000 205.34 1.36 203.99
2001 310.74 2.16 308.59
2002 403.12 2.54 400.58
2003 514.08 5.44 508.64
2004 609.31 6.84 602.47
2005 707.98 7.22 700.77
2006 945.00 7.77 937.23
2007 1290.13 8.47 1281.66
2008 1521.13 9.26 1511.87
2009 1648.45 9.32 1639.13
2010 1956.83 9.12 1947.71
2011 2226.09 8.39 2217.70
2012 2402.52 7.14 2395.39
2013 2627.05 5.87 2621.18
2014 2835.27 4.89 2830.38

4.7.2 Methodological issues

Currently, the nationalfas inventory is based on the method of actual emissions, according t8@@
2006 Guidelines (IPCC, 2006). Due to the relatively short time of usgaseE, the disposed amount is
rather small and considered negligible foetmventory process. In 2014, a small amount of destroyed F
gases was reported. They were usually mixtures of old12Fand HCFEZ2. Five companies in the
country are reported to provide disposal services for usegases. One of these is reported to
expaiment with regeneration using the distilling process but is still not officially operating on the
market. The main part of-§ases was imported to CR for destruction and did not come from equipment
operating in CR. The actual emissions methodology isfsgketor each category.

As these substances are not produced nationally, import and export information coming from official
customs authorities is of key importance. IndividuajdSes do not have separate custom codes in the
customs tariff list as indigual chemical substances. HFCs and PFCs are listed as totals in the cluster of
halogen derivatives of acyclic hydrocarbons. In order to determine the exact amounts of these
substances, it is essential to obtain information from the customs statisticsrandifdividual importers

and exporters, about (a) the imported and exported amounts and (b) types of substances (or their
mixtures), (c) the amounts and types of disposegabes and also (d) the areas of usage. Data about
direct import/export, use and desiction were also obtained from ISPOP. ISPOP is the national system
of environmental reporting; all importers, exporters and users of more than a threshold amount of
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100kg are obliged to report information about the type and amount efds used. All thémporters,

exporters and users were requested to complete a specific questionnaire on export and import of
Fgases and to support the questionnaire by additional information on the quantity, composition and

use. More detailed description of the methodobbg A & | @F At 6t S dzy RSNJ & S LI NI {
aA OKt f St & studynwhiphbalso contains all the relevant information on calculations of actual
emissions.

4.7.2.1 Refrigeration and Air conditioning (CRF 2.F.1)

This chapter specifies the actual emissioethodology used for a given category. In the following
chapters, individual categories with similar methodology are combined. Detailed information on the data
YR YSUiK2R2ft 238 dzaSR INBE AyOfdzZRSR Ay | &aKBOSLE N
OySKIt 6S1Z HAMpPO D

The most important category in the range of actual emissions is Refrigeration and Air Conditioning
Equipment (CRF 2.F.1), which is responsible for 98.82% of agiast$ emissions.

In the CRF Tables, emissions from this categ@ryl@ided into only two suloategories:
2.F.1l.a Commercial Refrigeration

This sukcategory includes emissions from: Domestic Refrigeration, Stk Commercial
Applications, Medium & Large Commercial Refrigeration, Transport Refrigeration, Industrial
Refrigeration including Food Processing and Cold Storage, Chillers and Residential and Commercial Air
Conditioning including Heat Pumps.

This sukcategory includeshe following gases: HF25, HFA52a, HFG2, HFE143a, HF@34a, HFC
23, C3F8, C2F6, C8aFHF27ea and HF245fa

Emissions fron€ommercial Refrigeration incluaggnissions from servicing old equipment and emissions
from production of new akconditioning equipment. This category has the largest share in the total
actual emissions of 2.F, vahi equalledo 70.95% irR014. The development @missions of fgases from
Commercial Refrigeration and Mobile A&londitioning is illustrated on Fig-74

2.F.1.e Mobile AkConditioning

Thl_s _subcategory mclude_s 200000 B
emissions from MObIIe Alr 2.F.1.a - Commercial Refridgeration
Cond|t|0n|ng. g 1500,00 2.F.1.e - Mobile Air-Conditioning HEEE
This sukcategory includes| 5

4 100000 +—— — — = & 5
only gas HRC34a. £

g
Emissions from Mobile Air| < *>** gt L L
Conditioning includ
& X x X o000 ——""7F—+———= A L L EDI LI R K,
SYA aa 7\ 2 )/a :F-CNEf 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
in three Czech automobile Year

factories and from servicing

old equipment. This fact isFig.4-16 Trend of Fgases actual Emissions f@@ommercialRefrigeration andMobile Air-

also supported by theConditioning kt CQ eq]

information on  disposed

NEFNRAISNIYyGad 6ySKtE6S1Z HanmpOd ¢KS O2y (iwdI&8mIn 2y 2
in 2014. It can be anticipated that emissions from this category will increase in the future.
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Emissions from other subcategories are includeth@mabovementioned two categories due to lack of
detailed information. Wholesale distributors suppFgases to consumers, which use them across
multiple categories. Unfortunately, wholesale distributors and even consumers do not provide exact
information about distribution of fgases into detailed categories according to their usage. The
methodology sed in these calculations underestimates the real emissions, as the information about
marketed products containing-grases (cars, air containers etc.) is not taken into account. Marketed
products could be imported already filled up, partly filled or emptgcount is taken only of bulkgases.
Measures are in progress to obtatme relevant data to split the emission categories.

Tab. 4-17 Parameters for use in slight modified eq. 7.3 IPCC 2006 GPCC, @06)

Subanolication Lifetimes Emission Factors Endof-Life Emission
PP (years) (% of initial charge/year) (%)
Factor in Equation D K X " NBOS D
Initial Operation Recovery Initial Charge
Emission Emission Efficiency Remaining
CommerciaRefrigeration 14.493 0.816 8.854 75.224 73.881
Mobile Refrigeration 9.429 0.348 15571 60.476 42.619

Parameters for assessment following the 2006 IPCC methodology were adjusted to fit the level of
aggregation. Methodology implementation h&gen thoroughly revised also incorporating emissions
from decommissioning of refrigeration and-awnditioning appliances.

Emissions from decommissioning are calculated using Gaussian distribution model with mean at lifetime
expectancy (see Tab.-i4 aboe). The model takes into account different approach for serviced
equipment and newly filled equipment, assuming only halfditpectancy for the serviced equipment,
resp. the amount of serviefilled gas.

The coolant media type used for the purpose of ri@lirconditioning is HFTC34a and the main type
used for stationary air conditioning/refrigeration is4R0, a mixture of HF82 and HF25 in a ratioof

1:1. Other types of HFCs like HEE, HFE32 and HFQ45fa (in 2.F.1.a Commercial Refrigeratiang

used in small amounts in refrigeration mixtures as additive for adjustment of properties of mixtures of
refrigerants.

In 2014 no significant changes occurred in the collection and treatment policies of discarded
refrigeration appliances. Only two compas in Czech Republic are dealing with regeneration of HFC
coolants.

They used privately constructed distilling machinery to process afgmriesof HFG134a contaminated
with mineral oil fractions. The HFC was collected and stored during previous Fegssions from this
process are not included in the inventory.

Most of the discarded refrigeration appliances contained old refrigerant's me@iac€l2 andHCF&2

and old insulating materials CFCL1. Appliances containing HFCs are still being disposeegligible
amounts, considering their-80 year life cycle (IPCC 2066, Volume 3, Chapter 7, table 7.9.) which
depends on the type of devicéccording to ISPOP database in the Czech Republic were eliminated by
ecological burning or regenerated 8.8®&f HFCL34a, 8.51 t of HFC25, 2.14 t of HFTC43a, 6.72 t of
HFC32 and 0.51 t of FHowever in the next 5 years we can expect an increase in appliances disposal
with a lifetime of about 20 years such as industrial refrigeration, residential and eooih air
conditioning etc.

Part 1: Annual inventory submission 173



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902014

A mixture of retrieved cooling media is being incinerated in specialized facilities. In one case, the
retrieved mixture of ODS is exported as a raw material for a different industrial processes than
air-conditioning or refrigeation. A very small amount of coolant medium (R 410) is exported for
purposes of regeneration, where this amount depends on claims in the automobile market and remains
atalevelofin @ tp.a.

4.7.2.2 Foam Blowing Agents (CRF 2.F.2)

Fgases are used in the €h Republic only for producing hard foa8olelyHFC143a is used regularly
for foam blowing. HF227ea and HF245fa were used occasionally in previous years for testing
purposes. Use of HFC for foam blowing was not reported in 2014. Due to high déSts,are being
replaced by other hydrocarbons.

Emissions from this category are calculated by default methodology and EF described in IPCC, 2006
equation 7.7 for foam blowing. The contribution of foam blowing to total emissions of 2.F category
equals to 9% in 2014. Trend é¥gases emissions from Foam Blowing Agents is illustrated on-&ig. 4

4.7.2.3 Fire Protection (CRF 2.F.3)

Emissions from this category arelculated on the basis of IPGED6GI, equation 7.17. Calculations are
based on data concerning ptaction of new equipment and servicing the old equipment. The share of
this category in the total actual emissions from 2.F was 0.74% in 2014. Tr&ghsés emissions from
Fire Protection is illustrated on Fig84

It was revealed in consultations witlervicing companies that firdill leakages are very low and remain
below 2% of the total emissions. Operational leakages are virtuallyeristent and depend solely upon
activation of fire alarms.

In the equipment servicing process, the original hal@me sucked out and usually-used again. The
halons are recycled either with simple filtration or distillation.-i&e of original media without any
treatment may also occuiOld types of halons (prohibited in the years before 2000) can no longer be
marufactured but some of the mixtures can be reused after regeneration. A major part of new
equipment employs HFZ27ea, while some installations are filled with HEBfa. Due to reuse of
regenerated old halon mixtures, HFCs are being introduced ratheryslowl

4.7.2.4 Aerosols (Propellants and Solvents) (CRF 2.F.4)

Emissions from this
category arebased on

80,0000
M 2.F.2 - Foam Blowing 2.F.3 - Fire Protection 2.F.4- Aerosols 2.F.5-Solvents

as solvents was
reported in the Czech
Republic in 2014. The

000 IPCC, 2006, equation
£60,0000 7.6; EF equals to 50%
£ 500000 - (default). A small
£ 10,0000 | amount of Fgases used

30,0000 EEN EE TS E
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Aerosols is illustrated on Fig-47.

In this year consumption of HAB4a, used like propellant for aerosols decreasegases as propellants
for aerosols are currently being replaced by cheaper propellants, specifically dimethylagitherther
hydrocarbons (butane, isobutane and propane).

4.7.2.5 Solvents (Non-Aerosol) (CRF 2.F.5)

Emissions from this category are based on IPCC, 2006, equation 7.5; EF equals to 50% (default). Use of
HFC for Solvents was not reported in the Czech Republ@lih Zhe contribution of this category to the

total actual 2.F emissions equals@®7% in 2014. Trend &fgases emissions from Solvents is illustrated

on Fig. 48.

4.7.3 Uncertainties and time -series consistency

The uncertainty estimates were based on exgadgment (see Guidelines IPCC, 2006, volume 1, Chapter
3, Uncertainties). Improvement of uncertainty estimation is in progress.

4.7.4 Source-specific QA/QC and verification

Verification has been performed by comparison of data received from the customs awghpfitbm
submitted questionnaires and from reports to MoE by significant importers and/or exporters. The
methodology and calculations were performed twice independently and were compared. This
comparison indicated few errors, which had been corrected.
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4.7.5 Source-specific recalculations, including changes made in response to the review
process and impact on emission trend
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Fig.4-20 Recalculation for 2.F.1 categoryl 25 (left) and HFC 143a (right)

This subsector has undergoseveral recalculations because of the acquisition of new, more reliable
data. Historical data has been revaluated on the basis of consultations with external experts. Based on
the acquisition of more reliable data, the following recalculations were maslecation of HF23 (Fig

4-19), HFE€32 (Fig 419), HF€l43a (Fig €0) and HFQ25 (Fig 4€0) from 2.F.1.e (Mobile Air
conditioning) to 2.F.1.a (Commercial refrigeration) and, further, the error classification e24He& was
corrected to HF@45fa. Theseecalculations were consulted with and verified by the independega$
expert.
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Furthermore, subcategory 2.F.3 Fire Protection was recalculated by chahgilig factor and lifetime
according to IPCC 2006 Gl (Fig44. The subcategory 2.F.5 Solve(gas HFQ45fa) was recalculated on
the basis of new, more reliable data

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

Accounting for fgases contained in products (cars, air containers, etc.) is still being developed and its
inclusion is planned for future submissions. Ministry of environment was requested for new source of
data for Fgases (according to REGULATION (BUp1W2014 OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 16 April 2014). So far the inventory team did not receive any information or data from
Ministry of environment.

4.8 Other product manufacture and use (CRF 2.G)

4.8.1 Electrical Equipment (2.G.1)

4.8.1.1 Source caegory description

This category includes SEsed like insulation in electrical equipment. Basic data about the new
SljdzA LIJYSyd FyR ASNBAOSa gla 20GFAYSR TSREorus§idzSad A 2
electrical equipment is mainly importeds 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 stodk-trade.

Emissions of Gkeeps very steady trehin the whole time series, thanks to their irreplaceable role in
electrical equipment insulation. High price of 8k the market prevents its expansion in the fields of
other possible use.

Sk is still used in older types of heavy current electrical ieegring devices. Significant energy
companies are the main contributors to thes&missions. The reason for frequent use of SHong
lifetime of installed devices with this charge. However there is no detailed information about number of
devices withSE.

4.8.1.2 Methodological issues

Emissions from this category are calculated in line with IPCC@QGpecifically Equation 8.1, which is
called the Tier 1 methodefault emission factors for Sealed Pressure Electrical Equipnegatchosen
from IPCC, 200&plume 3, part 2 Other Product And Manufacture Usatl]e 8.3.

Operational leakage is not measured (legislation does not force operators to do so) but operators usually
distinguish between amount of Skised for servicing or filling to new equipment. Aatiag 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 amoyrdoaisSF

not even require the operator to reportFsusage in ISPOP.
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Sk for use in electrical equipment is mainly imported as the part of the equipment which is filled below
the operational amount. First servicing is then considered as "first fill". Bulk imports are mostly imported
for the purpose of oprational stockin-trade.

4.8.1.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guidelines IPCC, 2006 Volume 1 Chapter
3 Uncertainties). Improvement of uncertainty estimation is in progress.

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

A research of data composition in the subsector 2.G.1 Electrical EqQuipment was conducted. Results of the
research showed, that the emissions factor for HV switchgear (Table 8.3, 2006 IPCC Gt) igoloBe
accurate for condition of the Czech Republic. Thus recalculation using emission factor for HV was
performed in this submission. Difference between last and this submission shows2&ig. 4

45 - Submission 2015 I Submission 2016
4 4

SF; eq. Emissions [t]
b N w
BN W

e
n

0

L A s e e e e e e B L B s e me S e
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
Year

Fig.4-21 Recalculation in 2.G.1 categor\Electrical Equipment

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

Planned improvement for this category is to contact industry facilities which usdoSketaied
information about stocksgmissionsand division between HV and MV equipment

48.2 Sk and PFCs from Other Product Use (CRF 2.G.2)

4.8.2.1 Source category description

This category includes estimates emissions from dogtdeed soungroof windows (CRF2.G.2.c). In
the Czech Republic for several yeargf@8Fmanufacturing soungbroof windows is not used. Lifetime of
windows filled with SfHs assumed to be 25 years.sSFs replaced by nitrogen and argon. Emissions
occur only from stocks, which can be in the currsitwation difficult to estimate.
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4.8.2.2 Methodological issues

Emissions from this category (Sodpmbof glazing) are calculated in line with IPCC 2B806specifically
Equation 8.20, 8.21 and 8.22.

4.8.2.3 Uncertainties and time -series consistency

The uncertainty esthates were based on expert judgment (see Guidelines IPCC, 2006 Volume 1 Chapter
3 Uncertainties). Improvement of uncertainty estimation is in progress.

4.8.2.4 Source-specific QA/QC and verification

Validation was performed by comparing the data obtained fromdhstoms authorities, questionnaires
and reports from Ministry of the Environment.

4.8.2.5 Source-specific recalculations, including changes made in response to the review
process

In this year no recalculations in the whole sector were performed.

4.8.2.6 Source-specific planned improvements, including those in response to the review
process

No improvements are currently planned in this category in next submission

4.8.3 N;O from Product Uses (CRF 2.G.3)

4.8.3.1 Source category description

This category (2.G.3) includisigO emissions fronthe use of this substance in the food industry (aerosol
cans) and in health care (anaesthesia).

4.8.3.2 Methodological issues

The calculation of emissions from this category, are based on IPCC, 2006, Volume 3 Chapter 8 equation
8.24. These not versignificant emissions corresponding to 0.79\kD were derived from production in

the Czech Republic (0.6&0) and from import olN,O (0.15 ktN,O), see (Markvart and Bernauer, 2610

2013 and Bernauer and Markvart 202015).

So far, in the Czech Repigh no relevant data have been available to distinguish betwsgnused in
anaesthesia and for aerosol cans. Therefore, the existing split (50% for anaesthesia) was based only on a
rough estimate.

4.8.3.3 Uncertainties and time -series consistency

The uncertaintyestimates were based on expert judgment (see Guidelines IPCC, 2006 Volume 1 Chapter
3 Uncertainties). Improvement of uncertainty estimation is in progress.

Uncertainties for activity data in this category at the level of 50% were estimated. No uncemsiaty
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.
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4.8.3.4 Source-specific QA/QC and verification

The sectorspecific QA/QC plan folloviom 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.

According to the QA/QC plan, data andloulations 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, no recalculations were performed in this sector.

4.8.3.6 Source-specific planned improvements, including those in response to the review
process

No improvements are currently planned in this category in next submission

4.8.4  Other (CRF 2.G.4)

4.8.4.1 Source category description
This category includes estimated emissions from Laboratory (experimental) use. This category was

included in the 2006 submission for the first time and encompasses emissionsfimnsRboratory use.
Emissions of-§ases were not iderfted in this category in 2014.

4.8.4.2 Methodological issues
5FdF gSNB 20GFAYSR FNRBY (KS Odzad2Ya | dziK2NRGASA
4.8.4.3 Uncertainties and time -series consistency

The uncertainty estimates were based on expert judgment (see Guidelines RBG/Aume 1 Chapter
3 Uncertainties). Improvement 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 Minigty of the Environment.
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4.8.4.5 Source-specific recalculations, including changes made in response to the review
process

In the subcategory 2.G.Baboratory (Experimental) use recalculation for 2@006 were conducted
using assumption of covering more than one year, since emissions are assumed to be continuous over
the year (Eq. 8.23, 2006 IPCC Gl., \/@). Bnpact of recalculation is displayedHig. 422.
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Fig.4-22 Recalculation in 2.G.1 categor\Electrical Equipment

4.8.4.6 Source-specific planned improvements, including those in response to the review
process

No improvements are currently planned in this category in next submission

4.9 Acknowledgement

The authors would like to thank representatives from the Czech Ministry of the Environment,
Department of Climate Change, Unit of Emission Trading for providing EU ETS. However, these data are
still not available for the complete timseries.

The authorswvould also like to thank representatives of companies that willingly respond to our surveys
and therefore help to bring to life these emission estimates.

Part 1: Annual inventory submission 181



oo
s CHMI NATIONAIGHGNVENTORREPORT OF TREECHREPUBLIA 9902014

5 Agriculture (CRF Sector 3)

5.1 Overview of sector

Agricultural greenhouse gas emissions under Czecbmattonditions 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 agricultural residues and
& 2 G K BoNwbt occur in the Czech Republic.

Methane emissions are derived from animal breeding. These emissions originated primarily from enteric
fermentation (@igestive processes), which is manifested most for ungulate animals (in this country
mostly cattle). Other emissions are derived from fertilizer management, where methane is formed under
anaerobic conditions (with simultaneous formation of ammonia whidwéwer, 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 greersigogases is caused

by nitrogenous substances derived from inorganic nitregentaining 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 togethewith manure, or that are ploughed into the soil). In addition, emissions are
also included from stables and fertilizer management and indirect emissions derived from atmospheric
deposition and from nitrogenous substances flushed into water courses aat/@s.

Carbon oxide emissions are derived from utilizing of-ngganic fertilization on agricultural soils, mainly
based on industrial produced urea and limestone application on the soils.

5.1.1 Key categories

For Agriculture, six categories of sources wevwaluated by analysis decribed in IPCC (2006) as key

categories. An overview of sources, including their contribution to agtgegaissions, is given in Tab. 5
1.

Tab. 5-1 Overview of significantategories in this sector (2034

Category Gas | Character of category| % of total GHG*
3.A Enteric Fermentation CH |[LA,TA 2.28
3.D.1 Agricultural Soils, Direci®emissions | N,O | LA, TA 1.94
3.B Manure Management N,O | LA, TA 1.06
3.D.2 Agricultural Soilfdirect NO emissions | N,O | LA 0.63
3.B Manure Management CH |LA TA 0.62
3.G Liming CcQ |TA 0.12

* 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
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5.1.2 Quantitative overview

Agriculture is the third largest sector in the Czech Republic producing 7.15% of total GHG emissions incl.
LULUCF (6.72% excl. LULUCF) in @@t48 287 kt C@eq.; 38.4% of emissions came from Agricultural
Soils, 34.0% from Enteric Fermentation and 25.1% from Manure Management. Carbon dioxide emissions
from liming and urea application on managed soils contribute 2.5% towards total 2014 agatult
emissions. During the 19902014 period, emissions from Agriculture decreased by more than 53%. The
guantitative overview and emission trends in the reported period are provided in Fig.5.1 andZ.ab. 5

GHG emissions from Agriculture (Gg £2Q.)
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Fig.5-1 The emission trend in agricultural semt during reporting period 199€2014(in kt CQ eq.)

Tab. 5-2 Emissions of Agriculture in period 19914 (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 [kt CG eq.]

1990 17616 5755 5082 5493 1178 109
1991 15380 5430 4843 4662 313 132
1992 13487 4862 4481 3927 108 109
1993 11971 4211 4098 3465 103 93
1994 10808 3688 3613 3313 103 91
1995 10673 3588 3400 3465 110 109
1996 10444 3553 3424 3254 112 100
1997 10045 3319 3309 3257 92 67
1998 9648 3106 3182 3127 90 143
1999 9711 3175 3220 3142 87 88
2000 9378 3048 3058 3111 112 48
2001 9414 3071 2968 3193 105 77
2002 9215 3005 2934 3113 99 64
2003 8786 2972 2870 2805 79 61
2004 8830 2906 2744 3034 76 70
2005 8335 2848 2522 2827 64 74
2006 8419 2807 2584 2868 78 83
2007 8545 2837 2560 2947 80 122
2008 8369 2868 2321 2984 95 100
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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 [kt CG eq.]

2009 8065 2800 2238 2878 64 85
2010 7933 2720 2200 2841 61 111
2011 7986 2726 2102 2967 80 111
2012 8002 2759 2048 2944 116 136
2013 8041 2759 2010 3011 135 126
2014 8287 2817 2080 3182 150 57

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 former recalculations is given in Chapter 10. The Czech Réyasbiitade a number of
improvements in its 2016 annual submission. The Czech Republic has also ensured that this submission is
in accordance with the IPCC 2006 Guidelines. According to recommendation and requests of ERT review
these changes were implementéd the Czech emission inventory:

I The emission factors for estimates of methane emissions from Enteric Fermentation from
cattle (dairy and nolairy) were recalculated following revision of the coefficient for
calculatingthe net energy for maintenance (Cfi) and cattle methane conversion factor (Ym). A
cattle methane conversion factor Ym equal to 0.065 was applied to the estimates in Table
10.12 (2006 GI. IPCC) and coefficients Cfi for dairy andiaion cattle were taken fronTable
10.4 (2006 GIl. IPCC). The mentioned changes generated new Gross Energy values (GE) and
updated emission factors for estimation of methane emissions from Enteric Fermentation.

i The emission factors for estimation of LCkmissions forthe cattle cate@ry of Manure
Management were recalculated following the adoption of Cfi and Ym parameters in
accordance with 2006 Gl. IPCC.,@sf manure management for pigs was based on
recalculation of the CHmission from pig manure, according to the 2006 GI. IRC&tter fit
the actual manure handling conditions in the Czech Republic. Instead of 3 kg/head/yr, twice
this value, 6 kg/head/yr, was used. Manure managementebhission factors from Table 10A
9 for goats, horses and poultry were employed in the inventdhe default value for poultry
was adjusted to Czech conditions.

1 As a result of these changes, the Nex valuegHercattle category were also updated. As a
result ofthe application of the national Typical Animal Mass (TAM) value for other thare cattl
categories (pig, sheep, goats, horses, poultry), the coespgicific Nitrogen Excretion values
(Nex) were obtained using by Equation 10.30 (2006 GI. IPCC).

1 NO emissions from Manure applied to soils and Pasture, Range and Paddock were
recalculated fdbwing revision of the input parameters for Livestock. Because some outputs
from the Manure Management category correspond tiee inputs for estimates of nitrous
oxide emissions from soils, then updating of the Manure Management outputs resulted in
updating of the emissions from soils. The changes in direct emissions resulted in changes in
indirect emissions, so the indirect® emissions from soils were also recalculated.

1 The CQ@ emissions from Urea application in managed agricultural soils were recalculated
following revision of the activity data. The statistical production data were replaced by more
precise data corresponding to the real consumptionttoy Ministry of Agricultue (MA 2016,
pers. communication).
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These improvements and methodological changes have resulted in an increase in agricultural emissions
in the 2014 vs. 2013 inventory. A detailed description of GHG emission estimation in the Czech Republic
is presented inhe following 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 Inventstiei®, chapter

1.5. The plan describes the key procedures of inventory compilation, provides a table of personal
responsibilities and a timetable of sectspecific QA/QC procedures. This plan consolidates the quality
assurance procedures and facilitateffeetive quality control of the Agriculture inventory. The Institute

of Forest Ecosystem Research (IFER) is the ssliding institution for this category.

The agricultural greenhouse gas inventory is compiled by an experienced expert from the IlBERginc
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 theestor of 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 processmission 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:

1 The inclusion of all activity data for animaltegories, annual crop production, amount of
synthetic fertilizers, sewage sludge, liming and urea applied to managed soils (Czech official
statistics, urea production data)

1 The consistency of timseries activity data and emission factors

9 The update of ndonal zootechnical data

1 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 ofanvenmpiling 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 availablefrom CzSO, are required to estimate the courgpecific emission factors for cattle (Tier 2).

The zodechnical national data (esp. cattle breeding) are supplied by experts from agricultural institute
(see above). The appropriate values in the calculasippreadsheets 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 fineddimes approval.

A respomsible 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.skiivilag information used for the
inventory report is archived by the author and by the NIS coordinator. Hence, all the background data
and calculations are verifiable.

At the beginning of July 2015, a peeview with colleagues from Slovak national esios team took

place in Bratislava focusing on improvement plans of GHG national inventories. During thessiagys
several key issues were discussed to understand of different or similar approaches in the national
emission inventory assessments usgdGzech or Slovak agricultural experts.
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5.2 Livestock (CRF 3.1)

The methods for estimating Gtand NO emissions from livestock reqei definitions of livestock
sub-categories, annual populations (see Tal3)&nd, for higher Tier 2 methods (cattle), alsodféstake
and other characterization. A coordinated livestock characterization was used to ensure consistency

across the following source categories for the whole emission inventory.

Tab. 5-3 Animal population in the period 199014 (heads)

1990 1991 1992 1993 1994 1995
Cattle 3 506 222 3359976 2949 574 2 511 737 2161 438 2029 827
Pigs 4789 898 4 569 304 4 609 149 4 598 821 4 070 898 3 866 568
Sheep 429714 429 106 342 069 254 301 196 030 165 345
Poultry 31981100 3327846 30756308 28219580 24974149 26688 376
1996 1997 1998 1999 2000 2001
Cattle 1988 810 1 865 902 1700 789 1 657 337 1573 530 1582 285
Pigs 4 016 246 4079 590 4 012 943 4000 720 3 687 967 3469 802
Sheep 134 009 120921 93 557 86 047 84 108 87 539
Poultry 2787535 27572714 29035455 30222187 30784432 28864561
2002 2003 2004 2005 2006 2007
Cattle 1520 136 1473 828 1428 329 1397 308 1373 645 1391 393
Pigs 3 440925 3362 801 3126 539 2 876 834 2840 379 2830415
Sheep 96 286 103 129 115 852 140 197 148 412 168 910
Poultry 29946 84¢ 26 873 408 25493559 25372333 25736003 24592 085
2008 2009 2010 2011 2012 2013
Cattle 1401 607 1363 213 1349 286 1 343 686 1353685 1352 822
Pigs 2432984 1971 417 1909 232 1749 092 1578 827 1586 627
Sheep 183 618 183 084 196 913 209 052 221 014 220 521
Poultry 27 316 866 26 490 848 24838435 21250147 20691308 23265 358
2014
Cattle 1 373 560
Pigs 16170 6]
Sheep 225 397
Poultry 21 463 815

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 2014,%78f
agricultural Cilemissions arose from this source category. This category includes emissions from cattle
(dairy and nordairy), swine, sheep, horses and goats. Camels, llamas, mules and asses do not occur in
the Czech Republic. A few of buffaloes aeptkin several private farmers (as a private zoo). 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 enterifermentation of 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 previous
methodologies IPCC (1997 and 2000). Methane emissions for cattld) aiei@ dominant source in this
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 sigificant.

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 emissin factor for methane from fermentation (EF) in kg/head p.a. is proportional to the daily food
intake and the conversion factor. It thus holds that

u..
00 'O——
@ v
g KSNB (KS aRIGEfikI/daygig tRkenay thd nledhdeeddration for the given type of cattle
(there are several subcategories of cattle) and Y is the conversion factor, which is consider€d0@sbe
for cattle (see Table 10.12, Volume 4, IPCC 2006). Coefficient 55.65 hasidimeriviJ/kgCH.

o0
L

In principle, this equation should be solved for each cattle subcategory, denoted by index i. The Czech
Statistical Office, seé&tatistical Yearbooks (CzS1®90;2014), provides following categorization of
cattle:

| Calves younger tha® monthg of age (male and female)
f Young bulls and heifers-@® months of agd®

9 Bulls 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 parenthesise given in the study by external
agricultural consultants of CHMI (Hons and Mudrik, 2003).

In the calculation, it is also very important to distinguish between dairy and suckler cows, where the
fraction of suckler cows (suckler/all cows) graduallygased in the 199R2014 time period. Based on

the ERT recommendation (2011) the stdiegory "Suckler cows" was reallocated from Dairy cattle to
Non-dairy cattle.

l O0O2NRAY3I (2 (GKS Lt// YSGK2R2ft23&3 ¢ASNXomeach Lt / /
subcategory of cattle is not measured directly, but is calculated from nationatexbmical inputs,

mainly weight, weight gain (for growing animals), daily milk production including the percentage of fat
(for cows) and the feeding situation (#tgasture). The national zetechnical inputs (noted above) were
updated by expert from the Czech University of Agriculture in Prague in 2006 and 2011. Examples of
Ay Llzi RIEGIF dzZaSR 61 2ya&a FyR adzZRnN1Z HnnoX 1adzRnN|
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pers.com.) are given below,ab. 54 (incorrect data forBulls 612 monthswas corrected) and'ab 55.
The numbers of grazing days for individual cattle categories are presented in the@.ab.

Tab. 5-4 Weights of individual categories of cattle, 1962014, 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*
Note: * Since 2009 the age linfit2 NJ &/ | f §Sad¢ AKAFAGSR dzZLJ G2 y Y2ydiKao
Tab. 5-5 Feeding situation, 199€R014, in%of 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*
NoteeF {AYyOS wnnd GKS 13S ftAYAG F2NJ &/t @dS&aé aKAFOISR dzLJ G2
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*
Note:*{ AYOS Hnnd GKS 3S tAYAOD F2N a/ | f@Sa¢é &AaKAFTGSR dzLJ G2

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 statistiab.5-7), in whic only milk from

dairy cows is considered, increased2hb.11 liters/day/head in 2014, with an average fat content of
3.90% A relevant daily milk production of nafairy cows is 3.5 l/day/head. The activity data of milk
production comes from the officiatatistics (CzSO) and these are verified in Yearbook of cattle in Czech

Republic (annual report)

As the official statistics, specifically from CzSO, provide population values for cows and other cattle, the

resulting EFs in the CRF Tables are defined #6rS O 6 S32 NA S &

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, #3) for cattle was estimated based on existing
publications. Considering 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 fo

cattle was estimated. The estimated average digestibility corresponds to approximatély ¥02 dz| 2 t 2 @t
FYR 12Y2t1F wWwnny FYR HamMnX ¢2YHy120t FYyR 12Y2f11
t SGNR]120A6 YR {2YYSNI HAadn uiEn i c23Y YCSNG vyt gpings  Hasnvdh 3y 258
t 21T RNOS1 OSELISNI FTNRY G(GKS wSaSINOK LyadaddzisS ¥F2
conservative average digestibility values for 3 basic cattlecatdgories. These digestibility values were
employed for the emission estimation:

9 Dairy cattle DE = 6%
9 Suckler cows DE =6%
i Other cattle DE = 6%

According to requests by Initial checks the coefficients (Cfi) for calculating Net energy for maintenance
(NEM) of cattle were updated based on thefault values in the Table 10.4, Volume 4 of 2006 Gl.

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 si8@&® because of

the increasing weight and milk production for cows and because of the increasing weight and weight
gain for other cattle. On the other hand, £emission from enteric fermentation of cattle dropped
during the 199€2014 period to about one hlf of the former values due to the rapid decreases in the
numbers of animals kept.

Tab. 5-7 Milk production of dairycows and fat content (199€2014)

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
2014 373 21.11 3.90
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Tab. 5-8 Methane emissions from enteric fermeation, cattle (Tier 2, 199¢2014)

Dairy cows | Other cattle EF. cows EF. other Em. cows Em. other Emissions
[thous.] [thous.] [kg CH/hd] [kg CH/ hd] [kt CH] [kt CH] [kt CH]
1990 1206 2300 96.68 44.47 116.61 102.27 218.88
1991 1165 2195 93.06 44.57 108.45 97.81 206.26
1992 1006 1943 94.85 45.69 95.44 88.78 184.23
1993 902 1609 95.17 45.40 85.88 73.06 158.95
1994 796 1366 97.17 45.38 77.32 61.97 139.29
1995 732 1298 101.21 47.59 74.11 61.75 135.86
1996 713 1275 102.83 47.92 73.37 61.11 134.48
1997 656 1210 100.99 48.65 66.28 58.84 125.13
1998 598 1103 105.53 48.80 63.09 53.82 116.91
1999 583 1074 110.16 51.65 64.23 55.49 119.72
2000 548 1026 112.61 52.11 61.69 53.45 115.14
2001 529 1053 114.51 52.92 60.62 55.72 116.34
2002 496 1024 118.21 53.88 58.67 55.17 113.84
2003 490 984 120.81 54.23 59.23 53.34 112.57
2004 476 952 123.20 54.15 58.63 51.58 110.21
2005 438 960 125.72 55.25 55.04 53.01 108.06
2006 424 950 126.91 55.30 53.81 52.52 106.33
2007 410 981 128.55 55.66 52.75 54.60 107.35
2008 406 996 130.48 56.36 52.91 56.13 109.05
2009 400 964 131.53 56.48 52.55 54.43 106.98
2010 384 966 132.02 54.96 50.63 53.08 103.71
2011 374 970 134.49 55.46 50.28 53.79 104.07
2012 373 981 137.08 55.42 51.15 54.34 105.49
2013 367 985 137.67 55.70 50.57 54.89 105.46
2014 373 1001 140.54 55.33 52.37 55.38 107.75

Enteric fermentation of other livestock

Comparedo the cattle, the contribution of other farm animals to the whole ;&rhissions from enteric
fermentationis much smaller, only about 34l Therefore, GHmissions from enteric fermentation of

other farm animals (other than cattle) are estimated usingy T approach. Because of some features of
keeping livestock in the Czech Republic that are similar to the neighbouring countries of Germany and
Austria, default EFs for Tier 1 approaches recommended for Western Europe were employed. The
obsolete nationalapproach used in the past, which was found not to be comparable with other
9dzNR LISy O2dzyiNARS&a 052fS8S20x mdpdn YR WSt NyS]
values are presented for the whole period since 1990.

7

Sid

Sheep, goats, swine andises

The Czech Statistical Office (CzSO) publishes data on the number of goats, sheep, swine, horses and
poultry annually in the Statistical Yearbooks (1-2904).

Considering the rather small numbers in these animal categories, default coefficientsttie 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 methane for swine and 18 kg of methane for horses.

Poultry

IPCC guidelines do not define or require estmsadf quantities of methane from enteric fermentation.
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5.2.1.3 Uncertainty and time -series consistency

As mentioned above, methane emissions from the breeding of farm animals are caused both by enteric
fermentation and also by the decomposition of animal excrements (manure). Determination of these
emissions was prepared at the level of both Tieand Tie2. As enteric fermentation is considered
according toTab. 51 to constitute akey sourcepreference should be given to determination in Ter

C2NJ l[jdadGS | f2y3 GAYSS OFtOdzZ I GA2ya 6SNBetahl aSR
1996) In principle, emissions from animal excrements could be calculated according fo(iier 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 eission factors from abov¥ Sy 1A 2y SR & G dzRA S &
Mppn T WSENYyS]T SiG It mphpcod 'y | LILINRFOK o6FaSR 2y
reviews organized by UNFCCC. Moreover, IEFs (implied emission factors) were mostly foundrss outli
especially EFs for enteric fermentation in cattle seemed to be substantially underestimated. Details of

the historical approach are given in former NIRs (submitted before 2006).

The Czech team accepted critical remarks put forth by the InternatioqurEReview Teams (ERT) and
prepared a new concept for calculation of {#hissions. 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 livest@ekey sourcg come predominantly
from cattle. Therefore Tie2, as described in Good Practi¢gopd Practice Guidanc@000) is
applied only to cattle.

2) CH emissions from enteric fermentations of other farm animals are estimated byl1Tier
approach. Beasse of some features of keeping livestock in the Czech Republic that 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 temic fermentation. It was stated that cooperation with
specialized agricultural experts is crucial to obtain new consistent and comparable data of suitable
guality. The relevant nationally specific data, milk production, weight, weight gain for growimglan

type of stabling, etc. were collected by our external experts (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.l€Gdation of enteric fermentation of cattle using T2m&pproach

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 perforined
cooperation with experts from IFERhe nationally specific 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 outegnal experts (Mudrik and Havranek, 2006) for the next
period.

The national zodechnical inputs (mainly weight, weight gain, daily milk production including the
percentage of fat and the feeding situation) were updated in this submission in conjurvetibran

expert from the Research Institute of Animal Production. Also in this submission, theatgory
b{dzO1t SNJ O264ab 614 NBIt{f20REERE FTRRV(6S2 A N2 KB
population data vere used. Additionally, the new diggbility values (DE) were employed for cattle
(detailed in Chapter 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 repontind. pe

Uncertainty estimates are based on expert judgment. The uncertainty in the activity data equés to 5
The uncertainty in the emission factor equals t&@20he combined uncertainty, calculated according to
IPCC Tier 1 methodology, equals to 20.6
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5.2.1.4 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventory verification of agriculture is presented in
section 51.3.

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

The emission factors for estimation of methane emissions from Enteric Fermentation by cattle (dairy and
non-dairy) were recalculated following revision of the coefficient for calculatirey net energy for
maintenance (Cfi) and cattlmmethane conversion factor (Ym). These new default parameters were
employed according tahe 2006 IPCC Guidelines for the entire period. A cattle methane conversion
factor Ym equal to 0.065 was applied to the estimates in Table 10.12 (2006 Gl. IPCC)famidntefi

for dairy and nordairy cattle were employed from Table 10.4 (2006 Gl. IPCC). The mentioned changes
generated new Gross Energy values (GE) and updated emission factors for estimation of methane
emissions from Enteric Fermentation.

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

The analysis of uncertainties is currently in progress.

5.2.2 Manure management (CRF 3.B)

This chapter describes the estimation of ;gBI®6) and direct (43%) ariddirect (286) NO emissions
coming from animal manure management. Total emissions coming from Manure Managemgan(CH
N,O) are 2080 k€Q eq. in 2014. For detailed information see Tal®.5

The good agricultural practices were developed based owrdgrial policies and structures that support

the trends in animal waste management system allocation. These practices aim to use techniques to
reduce emissions, protecting the environment while incurring the low costs. Among these procedures
are includedinexpensive and austerity measures, such as the incorporation of relevant proteins in
livestock feed, regular cleaning of the stables or proper timing of manure applications to agricultural land
in the period when plants absorb the maximum amount of nuttse Such measures may also involve
complicated procedures, such as using Hemvission techniques for application and storage of manure,
livestock housing.

5.2.2.1 Source category description

During period 1992014 the emissions from Mare Management decreasedyl60%. The emissions
from cattle and swine dominate this trend. The reduction in the cattle population is partly
counterbalanced by an increase in cow efficiency (increasing gross energy intake and milk production).

This emission source covers manure ngeraent of domestic livestock. Both nitrous oxide@) and
methane (Clk) emissions from manure management of livestock (cattle, swine, sheep, horses, goats and
poultry) are reported. The animal waste management systems (AWMS) are distinguishedOfor N
emission estimations: liquid system, daily spread, solid storage & dry lot and other manure management
systems. Nitrous oxide is produced by the combined nitrificatlenitrification processes occurring in

the manure. Methane is produced in manure during deposition of organic material by anaerobic and
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facultative bacteria under anaerobic conditions. The amount of emissions is dependent on the amount of
organic material in the manure and climatic conditions.

Tab. 5-9 List of emissions from Manure Management during 192014 (in kt CQ eq.)

- N,O emissions

TOTAL CH, emissions Direct Indirect
1990 5082 1772 2251 1058
1991 4843 1690 2143 1010
1992 4481 1581 1956 944
1993 4098 1462 1763 873
1994 3613 1280 1563 769
1995 3400 1218 1458 723
1996 3424 1180 1513 730
1997 3309 1130 1470 710
1998 3182 1098 1400 684
1999 3220 1114 1415 690
2000 3058 1086 1320 653
2001 2968 1072 1270 626
2002 2934 1099 1217 618
2003 2870 1099 1166 605
2004 2744 1047 1120 576
2005 2522 1003 1027 492
2006 2584 992 1054 538
2007 2560 985 1043 533
2008 2321 937 938 446
2009 2238 847 937 453
2010 2200 816 933 451
2011 2102 776 898 428
2012 2048 751 883 413
2013 2010 763 887 359
2014 2080 768 893 419

5.2.2.2 Methodological issues
Methane emissions (CRF 3.B.1)

CH emissions from manure management were identified &®y sourcenly by trend assessment (TA).
The estimation of methane emissions from Manure Management is provided of cattle by Tier 2. This
category of emissionsvas identified based on analysis of National Inventory System (NIS) as 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 consistertime series of number of animals during entire reported period (120M4). Gross
SYSNH& 06D90 Ot dSa I NB SaiAYetal§#04p Thash BE madmeters S v I
are reported in CRF as a counsyecific data for the entire reportedepiod (Tab. 510).

Tab. 5-10 Gross Energy (GE, MJ/head/day) of cattle in period 12804

1990 1995 2000 2005 2010 2011 2012 2013 2014
Dairy cows 226.8| 237.4| 264.1| 294.9| 309.7| 3155| 321.5| 3229| 329.7
Other cattle 104.3| 111.6| 122.2| 129.6| 1289| 130.1| 130.0| 130.6| 129.8
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The current updated data of AWMS distribution were applied for emission estimation. The other specific

LI N} YSGSNE TFT2NJ SadAYlFLdAz2y 2F SYAdaarzy Tl @liaBNB T2
(2012). The specific parameters recommended fordisge & G dzReé Ay Yy SAIKo@deNR y I 3
2012) are comparable to the default values (2006 IPCC Guidelines) and corresponds to Czech climate
O2yRAGAZ2YyAa® ¢KS LI NI YS{iSaihal (201R2)0&é YitfiaédRiSrRhe EryissidnN Y'Y 3 ¢
estimation Teb. 511). The VS parameters calculated based g B! { | | yR a/ C @édtf dzSa
al. (2012) and EF for estimation of methane emissions are presented inS-aBle

Tab. 5-11 List of parameters for methane emission factor estimation in Manure Management in Czech conditions

Parameters Dairy cows Other cattle
B, 0.24 0.17
ASH 8%
MCF values:
Liquid system 17%
Daily spread 0.1%
Solid storage and dry log 2%
Pasture range angdaddock 1%

Tab. 5-12 Parameter VS, Ekg CH/h/yr) and methane emissions from Manure Management in period 19204

Dairy cows Other cattle
VS EF VS EF
1990 4.29 14.27 2.40 8.39
1991 4.13 13.74 2.38 8.33
1992 4.21 14.00 2.35 8.27
1993 4.22 14.05 2.34 8.23
1994 431 14.00 2.34 8.24
1995 4.47 13.90 2.44 8.21
1996 4.54 10.76 2.45 8.28
1997 4.46 8.69 2.47 8.43
1998 4.66 9.07 2.48 8.48
1999 4.86 9.61 2.62 9.01
2000 4.97 11.99 2.64 9.13
2001 5.05 12.34 2.67 9.96
2002 5.21 15.38 2.72 10.20
2003 5.32 18.31 2.73 10.29
2004 5.43 18.67 2.73 10.27
2005 5.53 18.86 2.79 10.56
2006 5.58 19.03 2.79 10.59
2007 5.65 19.28 2.80 10.36
2008 5.74 19.56 2.82 10.19
2009 5.78 19.71 2.83 9.88
2010 5.82 20.48 2.80 9.27
2011 5.93 20.86 2.82 9.25
2012 6.04 21.25 2.82 9.15
2013 6.06 21.34 2.83 9.18
2014 6.19 21.78 2.82 9.09

The equations for determination of emission factors and estimation of methane emissions were taken
from the IPCC (2006).
1. To estimate themethane emissions the Eq. 10.22 (2006 IPCC, p. 10.37) was used:
v o Qo OO ) & NG & DME &
00O s =
wQwl p Tt Qo
2. To estimate the VS parameter the Eq. 10.24 (2006 IPCC, p. 10.42) was utilized:
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oy P OO 0 YO
WY 00— YOOOO
p T p@E v

3. The etimation of methane emission factors by Eq. 10.23 (2006 IPCC, p. 10.41) was done:
OO0 W I 00AWTY

Other livestock category

The emissions from farm animals other than cattle are estimated by thel Epproach. Default EFs for
Western Europe were employed for similar reasons as in the previous paragraph {I3bIrb relation

to the decreasing trend in the animal populatigaspecially cattle and swine) the emissions from
Manure Managementapidly declined during 19992003

Tab. 5-13 Default emission factors used to estimate gémissions from Manure Management

Livestock type EF (kg/headlyr)
Sheep 0.19
Goats 0.13
Horses 1.56
Swine 6.00
Poultry* 0.173

* Emission factor for poultry was assessed as a weighted average of two default EFs for different breeding system
(13% wet and 87% dry systems; 0.173 = 1.13 x 0.13 + 0.83)x

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 ofN excretion per animal and animal waste management system. Following the guidelines, all
emissions of BD taking place before the manure is applied to soils are reported under Manure
Management. The IPCC Guidelines method for estimatiu®@ @&missions frommanure 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 the mass fractiof,j of animal excrement in animal category i (i = dairy cows,
20KSNJ OFGidtST LIATEAST X0 F2N G NI Anza Waste Madagethdnt S E ON.
System) j (j = anaerobic lagoons, liquid manure, solid manure, pasturage, daily spreadidg,iotfier).

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 methodology (IPZID6 were determined for the Czech conditions. The Czech
specific AWMS parameters are distributed to dairy and-dainy cattle categories (Tab-15).

The capacity of manure storage corresponds to the actual production for 6 months. This does not apply
to the storage of solid manure on agricultural land prior to use. Solid manure may be stored on
agricultural land for a maximum period of 24 months (Decree No. 274/1998 Coll.). If the company is
active in vulnerable areas, solid storage is permitted on aguralliand for a maximum period of 12
months (Regulation 103/2003 Coll.). The company/owner can store manure for fertilizer again on the
same agricultural land four years after soil cultivation of the agricultural land. Liquid manure is to be
stored in leakproof tanks or scrub areas in stables. Reservoirs and tanks or areas in the stables match
the capacity of at least four months estimated production of liquid manure or share a minimum of three
months estimated production of liquid manure and dung, depagdbn the climatic conditions of the
region.
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In response to the list of potential problems and further questions raised by ERT, the Czech Republic
revised the Nex values for dairy and raairy cattle (see Tab-B4) and changed the distribution ratio of
manure per AWMS (see Tabl15) according to the national conditions based on expert judgment (Hons
YR adzZRnjN1 HAann | yRcpeBSslcddh)f NI WP wHamn YR HAMM

The IPCC default nitrogen rates and nitrogen excretion (Nex) values and distribution of AW syst
for other animal categories (excl. cattle) are presented in Tab6.5The emissions are then summed
over all the manure management systems. The manure production data for individual AWMS are
reported in Tab. 87.

Tab. 5-14 Czech national Nex (nitrogen excretion) values used to estimai® Mmissions from Manure Management

Nitrogen excretion (Nex)
Dairy cows Non-dairy cattle
(AVG value)
[kg/head/year]
1990 112.34 61.53
1991 109.46 61.58
1992 110.91 62.65
1993 111.26 62.23
1994 112.78 62.18
1995 116.63 64.47
1996 118.15 64.82
1997 116.45 65.58
1998 120.34 65.78
1999 125.90 68.84
2000 127.86 69.39
2001 129.55 70.31
2002 132.45 71.37
2003 134.62 71.81
2004 136.61 71.69
2005 138.51 73.21
2006 139.49 73.25
2007 140.76 73.36
2008 142.26 73.96
2009 143.08 74.41
2010 144.02 73.26
2011 145.27 73.72
2012 147.21 73.62
2013 147.50 73.89
2014 149.69 73.58
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Tab. 5-15 Czech national distribution of AWMS systems for cattle category only

Dairy cows Fraction of Manure Nitrogen per AWMS @)
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
Nondairy 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

Tab. 5-16 IPCC default nitrogen excretion (Nex) and distribution of AWMS systems for other animal categories

Type of AWMS
Livestock type | /r:\'ez; oy | Liauid ng‘;g’ ] Solid PRP Other
Fraction of Manure Nitrogen per AWM@n%)
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 2@1

AWMS Nitrogen Production in Manure
(kg N/yr)
Liquid systems 80600 562
Solid storage & drylot 69342 398
Other 11713 109
Daily spread 1184 783
Pasture range and paddock (PRP) 26831 519
Total 189 672 372

Emission factors

To estimateN,O emissions from manure management, the default emission factors for the different
animal waste management systems were taken from theerab.21 (2006 IPCC), see Tah85

Tab. 5-18 IPCC 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
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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 timedato 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 tigin a
point of excretion in buildings and other animal production areas and continue througsiten
management in storage and treatment systems (i.e., MMBanure management systems). Nitrogen is
also lost through runoff and leaching into soils fromdsliorage of manure in outdoor areas, in feedlots
and where animals graze in pastures.

Tier 1 calculation of N volatilization in the form of ;iHd NQ from MMS is based on multiplication of

the amount of nitrogen excreted (from all livestock categories) and managed in each MMS by a fraction
2F @2t GAfAT SR YyAGNRISY 0691 mMmnducOd b f2aasSa | N
applied uing default nitrogen excretion data, default MMS data (Annex 10A.2, Tabled 19A0AS8)

and default fractions of N losses from MMS due to volatilization (Table 10.22). In order to estimate
indirect NO emissions from Manure Management, two fractionsibfogen losses (due to volatilization

and leaching/runoff) and two default indirect® emissions factors associated with these lossegafitF-

EE) were employed (Table 11.3, IPCC 2006 Guidelines). Default values for volatilization N losses are
presentedin Table 10.22. The fraction of manure nitrogen that leaches from manure management
systems (Frag.nms=30%) is highly uncertain. The sum of indirect emissions from Manure Management is
presented in the last column of Tab95

5.2.2.3 Uncertainty and time -series consistency

As mentioned above, methane emissions from the breeding of farm animals are caused both by enteric
fermentation and also by the decomposition of animal excrements (manure). Determination of 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 team accepted critical remarks put forth by the International Expert Review Teams (ERT). A
concept, in accordance with the plan for implemieigt Good Pradate, is based omlecision, that CH
emissions from manure management for faim animals are estimated b¥ierl approach. For similar
reasons as in the previous paragraphs, the default emission factors for Western Europe were employed.

On the basis of # recommendations of the ERT 20@Be estimation of manure managemem,O

emissions from horses and goats is reported as two individual groups of anicatdgyqry Other

livestock wasegrouped to two categories), applying the IPCC Tier 1 method an® @@ default values.

CKS (201Kt SYAAaA2HASTNBYXAAKSE ONBEIANFIHB al yl I3SYS

According to therecommendations of ERT 2011 (ARR), the recalculation of emissions from Manure
Management was performed using new natiomparameters:feed consumption, nitrogen feed intake

and protein content of milk and feed (revised Nex value)addition, the values of digestible energy
expressed as a percentage of gross energy (DE) for cattle were revised (the default values were
substtuted by national values). Further national data on the distribution of manure management
LIN} OGAOSa ONRraa !2a{ 6SNB O2ft ScpérSddm).r yR dzLJRI G4 SR
According to the previous reiterated ERT recommendation (ARR 2011), the Rzmuablic recalculated

the methane emissions from Manure Management of cattle. In line with the IPCC a-higgherethod

to estimate the Cllemissions from Manure Management (cattle only) was implemented in 2014
submission. The aim of the recalculatiorasvto review the estimation of methane emissions from
Manure Management of cattle by Tier 2. The recalculation of methane emissions from manure
management of cattle resulted in an increase in emissions from cattle category appfon 190,
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resp. 420in 2011. Total methane emissions from Manure Management increased after recalculation by
7% in 1990, resp. by 26in 2011 (Tab5-12). The study Exnerova (2013, in Czech) describing a new
method was elaborated.

Application of the highetier method to metha® 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 thenissions from Manure management for dairy and
non-dairy cattle categories were calculated by Tier 2 method over the entire-2020 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). Eigus 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 an input for Eq. 10.31. The parameters for
estimation of the revised NeXor cattle were collected from literature and from personal
communications with agricultural experts. The protein content in milk was determined %(P8ustka

2007, Ingr 2003 and Turek 2000) and protein content in feed (in dry matter) #qZéman- Czech feed
standards 121% Central Institute for Supervising and Testing in Agriculturg18 Y I NJ 6 O2 @t
commun. 1618%). The countnspecific redistribution of manure management practices across AWMS
for cattle (Tab. 515) was taken from Hons and Mtk (2004) for the 1990999 period and updated
RFEGIE FNBY Y@ LIAGppr.comdwasiusen forthe 26011 period. r. Kvapilik (author

of the Annual report of Czech cattle breeding of the Institute of Animal Science in Prague) aldedgrovi
national data on grazing animals (cattle feed situation, Bale. 55 and Tab. 56).

Application of the highetier method to methane emission estimation in 2014 submission has the effect
of reducing the uncertainties of this sudategory.

Uncertaintyestimates are based on expert judgment. The uncertainty in the activity data equaié to 5
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 unceriaty for CH emissions 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
section5.1.3.

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

The emission factors for estimation of O#inissions for the cattle category for Manure Management
were recalculated following the adoption of Cfi aMdh parameters in accordance with 2006 Gl. IPCC.
CH for manure management for pigs was based on recalculation of thee@ldsions from pig manure,
according to the 2006 Gl. IPCC, to better fit the actual manure handling conditions in the Czech Republic.
Instead of 3 kg/head/yr, twice the value, 6 kg/head/yr was used. Manure managemegntnaiskion
factors from Table 10A for goats, horses and poultry were employed in the inventory. The default value
for poultry (weighted average of types of breeding) veausted to the Czech conditions. As a result of
these changes, the Nex values for cattle category were updated also. As a result of application of the
national Typical Animal Mass (TAM) for other than cattle categories (pig, sheep, goats, horses), poultry
the countryspecific Nitrogen Excretion values (Nex) for the mentioned animals for the whole entire
period were determined using Equation 10.30 (2006 GI.)IPCC
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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 future. The analysis of uncertainties is in progress.

5.3 Rice cultivation (CRF 3.C)

At present, no commercial rice cultivation is beilghNA SR 2dzi Ay GKS /1 SOK wSL
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 sourceblL@f soil emissionsTab. 5-1). Nitrous oxide is
produced in agricultural soil as a result of microbial nitrificatiiemitrification processes. The processes

are influenced by chemical and physical characteristics (availability of mineral N substrates aol

soil moisture, temperature and pH). Thus, addition of mineral nitrogen in the form of synthetic fertilizers,
animal manure applied to soils, crop residue/renewal and sewage sludge enhance the formation of
nitrous oxide emissions.

Nitrous oxide ensisions from agricultural managed soils include these subcategories:
1 The direct emissions (synthetic fertilizers, animal manure applied to soils, crop forage

residues/renewal and sewage sludge)

1  The emissions from pasture manure (PRP)

1 The indirect emissiong@tmospheric deposition and nitrogenous substances flushed into water
courses and reservoideaching)

In 2014, 71% of totaN,O emissions from Agriculture originated from Agricultural Soils, while the rest
originated from Manure Management (29%). Thentdein N,O emissions from this category is during
reporting period 1992014 decreasinglab. 5-19 presents theN,O emissions of Agricultural soils by the
individualsub-categories.

Tab. 5-19N,0 emissions come from Agricultural Soils in period 198114 in kt N,O

Total Direct emissions Indirect emissions
Year . Pasture

emissions Atmosph. .

a b c d Manure " Leaching
deposition

1990 18.43 5.91 3.80 2.78 -- 0.90 2.02 3.01
1991 15.64 421 3.63 2.65 - 0.87 1.77 2.52
1992 13.18 3.20 3.36 2.14 -- 0.77 1.56 2.15
1993 11.63 2.55 3.04 2.16 -- 0.64 1.37 1.86
1994 11.12 2.87 2.66 1.97 -- 0.55 1.28 1.79
1995 11.63 3.24 2.50 1.98 -- 0.77 1.28 1.85
1996 10.92 2.69 2.52 2.01 -- 0.75 1.23 1.72
1997 10.93 291 2.44 1.91 -- 0.71 1.22 1.74
1998 10.49 2.87 2.34 1.77 -- 0.65 1.18 1.68
1999 10.54 2.83 2.37 1.81 -- 0.66 1.18 1.69
2000 10.44 3.01 2.26 1.69 -- 0.64 1.16 1.68
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Total Direct emissions Indirect emissions
Year . Pasture
emissions Atmosph. .
a b c d Manure " Leaching
deposition

2001 10.71 3.19 2.22 1.78 -- 0.65 1.16 1.71
2002 10.45 3.21 2.19 1.55 0.01 0.63 1.15 1.70
2003 9.41 2.71 2.14 1.31 0.02 0.61 1.08 1.55
2004 10.18 3.06 2.05 1.77 0.02 0.60 1.08 1.60
2005 9.49 2.92 1.84 1.63 0.02 0.62 0.99 1.48
2006 9.62 3.04 1.94 1.40 0.03 0.61 1.04 1.55
2007 9.89 3.16 1.93 1.45 0.03 0.67 1.06 1.59
2008 10.01 3.36 1.72 1.60 0.03 0.75 1.01 1.55
2009 9.66 3.14 1.71 1.53 0.02 0.77 0.98 1.50
2010 9.53 3.20 1.67 1.40 0.04 0.75 0.98 1.50
2011 9.96 3.37 1.60 1.67 0.04 0.77 0.98 1.52
2012 9.88 351 1.57 1.44 0.03 0.80 0.98 1.55
2013 10.11 3.69 1.41 1.55 0.03 0.81 1.01 1.60
2014 10.68 3.79 1.63 1.83 0.03 0.77 1.02 1.62

Note: a, b, ¢, d = individual sources of direct emissions; (a) Synthetic fertilizers, (b) Animal manure applied tcCsops, (c)
(fixing and residues) and (d) Sewage sludge

5.4.2 Methodological issues

Although agricultural soils are key source, emissions .0f Are estimated and analyzed using Tier
approach of the IPCC methodology (2AP&E A set of interconnected spreadsiiedn MS Excel has

been used for the relevant calculations for several years. The emissions 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 dailydsnsistently included in the manure nitrogen applied to soils.

5.4.2.1 Activity data

The standard calculation of Tigr required the following input information based on Statistical
Yearbooks of the Czech RepubBtatistical Yearbook499G2014):

1 An amount of nitrogen applied in the form of industrial nitrogen fertilizers (CzSO data);
1 A farm animal populatio data (CzSO data presented abT5-3);

1 An annual yields (i.e. harvests, see TaB0)

1 A manure production during grazing of animals (PR&ycay, seelab. 517).

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 414 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 417 2.38 17.04 39.63 6.13 1.29
1996 4.19 2.40 20.80 41.45 6.27 1.42
1997 412 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 451 2.38 20.82 45.33 5.79 1.59
2002 4.33 1.91 23.51 49.45 6.21 2.13
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Grains Pulses | Potatoes Sugar Fodder Soya

beets beans
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 2.44 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
2009 5.13 2.14 26.19 57.91 6.57 2.26
2010 4.71 1.86 24.56 54.36 6.05 1.69
2011 5.64 2.85 30.45 66.84 7.01 2.36
2012 4.57 1.94 27.98 63.26 6.75 2.29
2013 5.26 2.14 23.12 60.00 6.55 2.07
2014 6.23 2.67 29.07 70.28 7.59 2.28

5.4.2.2 Direct emissions from managed soils (CRF 3.D.1)

Synthetic N fertilizer{CRF 3.D.1.1)

The application of agricultural fertilizers was formerly intensive in the Czech Republic, but decreased
radically during the 1990s. The amount of nitrogen fertilizers applied in 1990 equalled over 418 kt, which
had decreased to 261 kt by 201%his corresponds to the trend reported for use of fertilizers, which

RSONBI aSR

adzoadlyaalrfte

Ay GKS SI NIe

Mopdna

Organic N applied as fertilizer (animal manure, sewage sludge) (CRF 3.D.1.2)

6{t f dz

The amount of organic N inputs applied soils was calculated using Equation 11.3 (2006 IPCC
Guidelines). This includes applied animal manure, sewage sludge and compost applied to soils. In order

to estimate the amount of animal manure nitrogen that is directly applied to soils or used inftedar

for construction purposes, it is necessary to reduce the total amount of nitrogen excreted by animals in
managed systems by the losses of N through volatilisation, conversion@oaNd losses through
leaching and runoff. To coordinate with repiog for NO emissions from managed soils, 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 sulzategory includeshe emissions generated by direct application of sewage sludge

to agricultural soils. The verifiable activity data from CzSO in tonnes of dry mass have been available

4 LISOA T AeDal. 2009) drb defadk  y A (0 N.
emission factor (EFsee Table 11.1., 2006 IPCC Guidelines) were utilized to estimate the emissions from
sewage sludge.

AAYO

S

HANH®

¢CKS ylaA2yE ¢

Urine and dung N deposited on pasture by grazing animals (PRP) (CRF 3.D.1.3)

The annual amount of N deposited on pasturenga and paddock soils by grazing animals was

estimated using Eq. 11.5 from the number of animals of each livestock species, the annual average
amount of N excreted by each livestock species and the fraction of this N deposited on pasture, range
and paddocksoils by each livestock species. The data needed for this estimation can be obtained from

PRP (cattle, swine and poultry) in the livestock category. The default emission factors-liakaré

used to estimate emissions from different animal categaries
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Tab. 5-21 IPCC default emission factors of animal waste for PRP

ER
(kgN,O-N per kg N excreted)
PRP (cattle, swine, poultry) 0.02
PRP (cattle, swine, poultry) 0.01

The fraction of livestock N excretamd deposited onto soil during grimg (FracGRAZ) varied from 0.075
in 1990 to 0.141n 2014.

N-crop residues (CRF 3.D.1.4)

This category includes the amount of N in crop residues (agowend and belowground), including N

fixing crops, returned to soilannually. It also includes the N fromfiXing and nornN-fixing forages
mineralised during forage or pasture renewal. This is estimated from crop yield statistics (CzSO) and
default factors for abovébelow-ground residues: yield ratios and residual Nteoits (see Tab.-22).

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
AGwm calc calc calc calc calc calc
FRemove 0.5 0.5 0.5 0.5 0.5 0.5
Nac 0.006 0.008 0.019 0.019 0.027 0.008
RssBIO 0.22 0.19 0.2 0.2 0.4 0.19
Nzg 0.009 0.008 0.014 0.014 0.022 0.008

Note: The parametersyBand AGyare calculated by using Eq. 11.6 (2006 I1BGidelines), and adequate parameters.

Since different crop types vary in residue, yield ratios, renewal time and nitrogen contents, separate
calculations are performed for major crop types and then nitrogen values for all crop types are summed
up. Crops ee segregated into: 1) neN-fixing grain crops, 2) fixing grains and pulses, 3) potatoes, 4)
sugar beets, 5) Mixing forage crops (alfalfa, clover) and 6) soya. Eq. 11.6 is used to estimate N from crop
residues and forage/pasture renewal for a Tielppr@ach.

Data on crop yield statistics (yields and area harvested, by crop) was obtained from national sources
(CzS0). Since yield statistics for many crops are reported aslifjetd fresh weight, a correction factor

was applied to estimate dry matteigfds where appropriate (Eq. 11.7). The default values for dry matter
content from Table 11.2 were employed. Only forage production activity data are presented as a dry
matter in CzSO statistics.

The emission factors used for calculation of diree® Mmisions are shown in Tab-Z8. The default

fraction values used to estimate,® emissions are presented in Tab24 The value of ERas been
changed from 1.25% to 1% compared to the 1996 IPCC Guidelines, as a result of new analyses of the
available expemental data (Bouwman et al., 2002a,b; Stehfest and Bouwman, 2006; Novoa and Tejeda,
2006 in press)
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Tab. 5-23IPCC default parameters/fractions used for the direct emissions

Parameters/Fractions Defaultvalues
Fragasm 0.20
Frag 0.50
Fragurn 0.00

Tab. 5-24 Emission factors (EFs) for the direct and PRP emissions

Synthetic fertilizer
Direct emissions Animal Waste
SewageSludge ER=0.01 kg\,O-N/kg N
N-crop residues
Pasture, range & Cattle, pigs, poultry ER=0.02 kg\,O-N/kg N
paddock manure Sheep, others ER=0.01 kg\,O-N/kg N

5.4.2.3 Indirect emissions from managed soils (CRF 3.D.2)

In addition to the direct emissions of,® from managedoils that occur through a direct pathway (i.e.
directly from the soils to which N is applied), emissions g MdIso take place through two indirect
pathways. The first of these ways is the volatilization of N ag afid oxides of N (N@ and the
deposifon of these gases and their products Nehd 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 O emissions for reporting purposes is 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 toN,O emissions for reporting purposes is
performed by factor 44/28.

The method for estimating indirect ., emissionsincludes two emission factors gil. 526): one
associated with volatilized and Hdeposited N (Ef, and the second associated with N Idstough
leaching/runoff (Ef. The overall value for ERas been changed from 0.025 to 0.0075 k@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 of these fractions
are presented in the Tal®-25.

Tab. 5-25IPCC default parameters/fractions used for indirect emission estimation

Parameters/Fractions Defaultvalues
Fragaswm 0.20
Fragasr 0.10
Frageackn) 0.30
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Tab. 5-26 Emission factors (EFs) for indirect emission estimation

Atmospheric Deposition | ER=0.01 kg\,O-per kg emitted NEland NO
Nitrogen Leaching ER=0.0075 kd\,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.

The quantitative overrew and emission trends during ped 19962014 are shown in Fig.-& and trend
in NbO emissions from agricultaif soils is summarized in Tabl18.

During 199€2014 the total emissions from agultural soils decreased by %@(rapidly during period
19901995, about 409, direct emissions decreased by%and indirect emissions b§8% More than
15%reduction was reached in the animal production.

Following the ERT, the Czech emission inventory team verified the activityedatiaed for this category

and found 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 Zxrterova), there are no cultivated histosols 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 ththere are no cultivated histosols

on agricultural land in the Czech Republic.

On the basis of the recommendations of ERTcdantry review 2009) and the ARR (2009), several
recalculations were performed\{O emissions from Animal manure applied to sofsop residues, N
fixing crops) and technical errors were corrected in the emission inventory of agricultural soils in the
2010 submission (see Chapter-lRecalculations).

Given that the value of Nex for cattle was revised based on the recommendatiERDf(2011), which

led to changes iIM\;O emissions from i) animal manure applied to soils, ii) PRP, iii) atmospheric
deposition and iv) N lost through leaching and safi These changes apply to the entire reporting
period.

During the centralized reviewn September 2012, the expert review team (ERT) identified a potential
problem in the estimation of YD Direct emissions from Agricultural soils. The ERT noted that: i) the
Czech Republic has not includediding forage crops such as alfalfa and clovehécalculations of pO

emissions 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 seles. The ERT noted that this is not 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¢ & | NBaz2ft SR AadaadzS 2 2 NRESBmissignl Basetldnlthese LI LIS
recommendations and newly obtained counspecific data, the following improvemts were
implemented in the 2014ubmission:

1. N-ixing forage crops such as alfalfa and clover were included in the calculatiog® ehissias
for the entire time series and
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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 theececommendations of ERT {@ountry review in AugusSept 2011 in Prague) artlde
following ARR document,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 inN;O emissions from i) animal 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 resubmiSkieried to
changes iMN,O emissions from Mixing crops and crop residues.

Uncertainty 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
Manure (PRP) this value equals tdd0rhe uncerinty in the emission factor for estimation of direct
and indirect emissions from agricultural soils equals t&a5for estimation of emissions from PRP this
value equals to 10& The combined uncertainty for the direct and indirect emissions from aguielt
soils equals 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 souregpecific 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

In response to recalculations in subsectors 3A and 3B, the values of emissions from Direct and Indirect
emissions from managed soils were upsth

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 sludge for the entire reporting period
will be conducted in the next submission. The analg$ 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 of savanna does
not occur in the Czech Republic

5.6 Field burning of agricultural residue s (CRF 3.F)

This activity is prohibited by the Czech Law (Air Protection Act), thus field burning of agricultural residues
does not occur in the Czech Republic.
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5.7 Liming (CRF 3.G)
5.7.1 Source category description

Liming is used to reduce soil acidity and immoplant 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 C&emissions as the carbonate lime dissolve and release bicarbonate, whiclesvolv
into CQ and water. The liming on all managed soils is reported under this category, i.e. arable lands,
grasslands and forest lands.

5.7.2 Methodological issues

However, the reactions associated with limestone application also lead to evolution,pfM8iGh must

be quantified. The activity datare derived from the official national statistics (CzSO and Green Report of
Forestry, see Tab.-%7). Of the reported total limestone used in agriculture, 95% was ascribed to
agricultural soils in cropland (58 grassland) based on expert judgment (V. Klement, Central Institute
for Supervising and Testing in Agricultgrpers. comm. 2005). The share of liming of forest lands in total
liming in the Czech Republic was the highest in the 202002 period, wherthe value was over 10%
and as much as 18% in 2000. Liming in forests was not employed in 2014

Tab. 5-27 Limestone quantity applied to managed soils (in thousand tons)

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
CL+GL 2650 | 700 230 220 230 248 255 210 204 196 209 210 196
FL 269 | 12.1 16.2 13.9 4.8 24 0.3 0.0 1.0 1.0 46.7 | 27.8 | 29.2
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
CL+GL 172 158 143 160 174 203 145 135 182 263 308 342
FL 6.5 15.3 2.6 16.8 7.2 12.3 0.1 51 0.0 0.0 0.0 0.0
Notes: CL = Cropland, GL = Grassland, FL = Forest land

The quantification followed the Tier 1 method (Eg. 11.12., IPCC 2006 Guidelines), with an emission factor

of 0.12 t C/t CaCQOTo convert C&C emissions into G@actor 44/12 was used. Separate data are not
available for limestone and dolomite, hence the aggregate estimates for total lime applications are
reported. The application of agricultural limestone was previously intensn this country, but
decreased radically during the 1990s. Hence, the amount of limestone applied in 199@eéquar 2.5

mil tones, but decreased to less than 200 thousand tons annually during the most recent years. The
activity data on liming wereepeatedly verified. They correspond to the trend reported for use of
FSNIAEAT SNBZ 6KAOK RSONIBEEtal.S2R06): Thé applicationy of IBrleditheton M b ¢p i
agricultural land in 204reached almost 82 thousand tonswhile no liming waapplied on forest areas.

5.7.3 Uncertainties and time -series consistency

Uncertainty estimates are based on expert judgment (AD) and default value (EF). The uncertainty in the
activity data for estimation of emissions from Liming equals té62the uncertainty m 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 presentedn
section 51.3.
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5.7.5 Source-specific recalculations, including changes made in response to the review
process and impact of emission trend

No recalculation was performed in this submission.

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

The analysis of uncertainties 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 t8& was fixed in the industrial production
process. Ura 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 manufacturing is estimated in the Industrial Processes ardLBrdse Sector (IPPU Sector).

5.8.2 Methodological issues

Tier 1 and Eg. 11.13 are utilized to estimate, €Qissions. Domestic production records for urea were
used to obtain an approximate estimate of the amount of urea applied to soils on an annual basis (Ta
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 multipligdtbe emission factor. GE&C emissions are
converted into Ceby multiplying by 44/12.

Until 2013, the values of urea application to agricultural land have ranged from 92 to 190 thousand tons.
An extreme decline in urea production and its application toneged soils was recorded in 2013 (1100
tons only), due to significant restrictions on Czech production and a transition to the import policy. It is
planned to prioritize the import of urea in the future period.

In this submission, new activity data weretained and applied to the inventory. The statistical
production data were replaced by more precise data corresponding to the real consumption by the
Ministry of Agriculture. These data available for the 2@0@n mn LISNA 2R | NB ol A4SR 2y
records. These data were used to recalculate the appropriate time series. The application of urea to
agricultural land in 2014 reached almost 78 kt of urea, which is about half that in 2013

Tab. 5-28 Domestt production of urea (IPPU) applied to managed soils

1990 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
Urea (kt) 148 180 148 127 124 149 137 92 195 120 65 106 87
2003 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Urea (kt) 83 96 101 113 166 137 117 152 151 185 171 78

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 applicatemuals to 204 the uncertainty in the
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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 verification

A detailed description of sourespecific QA/QC and invemtoverification of agriculture is presented in a
section5.1.3.

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

New activity data were obtained and applied to the inventory. The statistforoduction data were
replaced by more precise data corresponding to the real consumption by the Ministry of Agriculture.
These data available forthe 2000n mn LISNA 2R I NB 61 d4SR 2y FINX¥YSNAEQ
5-2 presents a comparisoof emissions from Urea application before and after recalculation

Emissions from Urea application (kt CO,)
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» Old data =M—Recalculated data

Fig.5-2 A comparison of the old (light blue) and recalculated (dark blue),@®issions from Urea application. Since 2000 the
significant differences of CQemissions are obvious

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 (LULUCF) sector includes
emissions and removals of greenhouse gases (GHG) resulting from land usasdaodange and
forestry. The inventoryvasoriginally based on application of theCC Good Practice Guidance for Land

Use, LandUse Change and Forestry (IPCC 2003, further also abbreviated as GPG for LULUCF) and the
reporting format adopted by the™®Conference of the Parties (COP) to UNFCCC. The reporting guidelines
were revised athe 19" COP in 2013 by decision 24/CP.19. It demands 8tatting in2015, Parties

included in Annex | to the Convention should apply the 2006 IPCC Guidelines for National Greenhouse
Gas Inventories (IPCC 2006) that are linked to the prelyioged methalsoutlined in Chapter 3 of GPG

for LULUCF (IPCC 2008)addition decision 24/CP.19 encourages the use of the 2013 Supplement to

the 2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands (IPCC 2014a) in preparing
the annual inventoriesinder the Convention due in 2015 and beyond. The current LULUCF reporting is
also guided by the 2013 Revised Supplementary Methods and Good Practice Guidance Arising from the
Kyoto Protocol (IPCC 2014b). This material is used, together with IPCC (2p0&)are the assessment

and reporting of annual changén carbon stocks and associated @&missions and removals from the
Harvested Wood Products (HWP contribution), whiels beenmandatorily reported under LULUCF

since the 2015 NIR submission.

Reporting of the LULUCF sector in the Czech Republic has gradually incedptiat specific
requirements on the inventorpased on IPCC (2003, 2006, 2014a, 2014b) in the previous submissions.
The current inventory of the LULUCF sectorsube revised reportingstructure, including the estimated

HWP contribution. In terms of land use representation and {asel change identification required for
emission estimation for the LULUCF land use categories, the Czech inventory employs a refined system of
land use idenfication at the level of the individual cadastral units. Although the Czech LULUCF inventory
is stillin the process of further refinement and consolidation, it represents a solid system for providing
information on GHG emissions and removals in the LUISE@Br, as well as for providing additional
information on the LULUCF activities required under the Kyoto protocol.

The current inventory includes @@missions and removals, and emissions of-Qdh gases (CH NO,

NCOcand CO) from biomass burned irrdstry and disturbances associated with lauk conversion. The
inventory covers all major LULUCF lase categories, namely 4.A Forest Land, 4.B Cropland, 4.C
Grassland, 4.D Wetlands, 4.E Settlements and 4.F Other Land, all linked to the Czech cadastral
classification of lands. It also includes the HWP contribution, which is reported under category 4.G
Harvested Wood Products. The emissions and/or removals of greenlyases are reported for athe
mandatory categories.

The current submission coverbet whole reporting period from the base year of 1990 to 2014. The
currently reported estimates changed in comparison with the previously reported vakiesresult of
further refinements implemented in the land use representation and land use changeifictin
system, as well as due to the revised estimates for some categories that resulted in recalculations for the
entire reporting period. The current and previously reported sectoral estimates of greenlgasse
emissions and removals adepictedin Hg. 61. The implemented changes led to somewhat different
estimates forthe individual years compared to the previously reported emission removals, generally
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leading to a higher sink for the sector. The major quantitative change is attributed to thenturre
estimate ofthe HWP contribution, which ia result ofthe use ofa different reportingmethod compared

to that in the previous NIR submission. However, changes have also been implemented for several
estimates in other categories, which also affect théal LULUCF assessmebDetailed information on

the implemented changes and performed recalculations is provided below fointtieidual LULUCF
categories
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Fig.6-1 The current and previously reported estimates of emissions for the LULUCF sector. The values are negative, hence
correspond tonet removals of greerhouse gases.

6.1.1 Estimated emissions

Tab. 61 provides a summary of the LULUCF GHG estimates for the basef 0 and the most
recently reported year2014.

Tab. 6-1 GHG estimates in Sector 4 (LULUCF) and its categories in 1990 (base year) and 2014

Sector/category Emissions 1990 Emissions 2014
kt CQeq. kt CQ eq.
4 Total LULUCF -6 468 71774
4.A Forest Land -4 839 -7 311
4.A.1 Forest Land remaining Forest Land -4 518 -6 828
4.A.2 Land converted to Forest Land -321 -482
4.B Cropland 121 17
4.B.1 Cropland remaining Cropland -2 -76
4.B.2 Land converted t€ropland 123 93
4.C Grassland -145 -569
4.C.1 Grassland remaining Grassland 0 -274
4.C.2 Land converted to Grassland -145 -295
4.D Wetlands 22 27
4.D.1 Wetlands remaining Wetlands (0) (0)
4.D.2 Land converted to Wetlands 22 27
4.E Settlements 85 128
4.E.1 Settlements remaining Settlements (0) (0)
4.E.2 Land converted to Settlements 85 128
4.F Other Land (0) 9
4.G Harvested Wood Products -1713 -94

Note: Emissions of ne@Q gases (CiHand NO) are also included.
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In 2014, the net GHG flux fahe LULUCF sector, estimated as the sum of emissions and removals,
equalled-7.774 Gg Cg&xq., thus representing a net removal of GHG gases. In relation to the estimated
emissions in other sectors in the country for the inventory year 2014, the remowaiza@ within the

LULUCF sector decrease the GHG emissions generated in other sectors by 6.3%. Correspondingly, for the
base year of 1990, the total emissions and removals in the LULUCF sector eqiéi8dsg C&eq. In

relation to the emissions genered in allthe other sectors, the inclusion of the LULUCF estimate reduces

the total emissions by 3.3% for the base year of 1990. It is important to note that the emissions within
the LULUCF sector exhibit high intemual variability Kig.6-1) and the values shown ifiab. 61 should

not be interpreted as trends. The entire data series can be found in the corresponding CRF Tables

6.1.2 Key categories

Tab. 6-2 Key categories of the LULUCF sector (2014)

Category Gas | Character of category % of total GHG*
4.A.1 Forest Land remaining Forest La| CQ | LA, TA 5.96

KC: key category, l-Adentified by levehssessment, TAdentified by trend assessment
% of total GHG: relative contribution of category to net GHG (including LULUCF)

Of the main categories listed in Tablgonly one was identified aa key categoy according to the IPCC
Good Practice (2006 IPCC Guidelingsis is4.A.1 Foret Land remaining Forest Lanith a contribution
of 5.9®%6- thisis the major LULUCF category identified by the level assessment for24d46Q). It was
also identified aghe key category by the trend assessment. The emissioiisis category aranostly
determined by changes in the biomass carbon stock

6.1.3 Coverage of pools and methodological tiers

The current inventory submission of the LULUCF sector includes atlandabry categories and carbon
pools, as well as emissions related to HWP. The specific information related to methodological tiers and
pools included in the category estimates is provided urttierindividual chapters byhe IPCC land use
categories (Chapte®.4 to 6.9) and the category of HWP contribution (Chapter 6.10)

6.2 Information on approaches used for representing land areas and on land -
use databases used for the inventory preparation

The reporting format requires the estimation of GHG emissions intattm®sphere by sources and sinks

for six landuse categories andsince reporting year 2013also for the laneunspecific category of
Harvested wood products (4.G). The lamgk categories are Forest Land, Cropland, Grassland, Wetlands,
Settlements and Ottr Land. Each of these categories is divided into lands remaining in the given
category during the inventory year, and lands that are newly converted into the category from a
different one. Accordingly, GPG for LULUCF (IPCC 2003) and its follow up ZD@Buiédines (IPCC
2006) outline the appropriate methodologies for estimation of emissions.

Consistent representation of land areas and identification of lasel changes constitute the key steps in
the inventory of the sector in accordance withe 2006 PCC Guidelines (IPCC 2006). The adopted
system ofland-use representation and landse change identificatiowas constructedyradually. Since

the 2008 NIR submissiothis has been exclusively based tre cadastral land use information of the
Czech Officefor Surveying, Mapping and Cadastre (COSMC; www.cuzk.cz). The Czecseland
representation and the landse change identification system use annually updated COSMC data,
elaborated at the level of about 13 thousand individual cadastral units. The sysésmonstructedin
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several steps, including 1) source data assembly 2) linkingusadlefinitions 3) identification of land

use change 4) complementing time series. These steps are described below. The result is a system of
consistent representation ofihd areas having the attributes of both Approach 2 and Approach 3 (IPCC
2006), permitting accounting for all landse transitions in the annual time step. The individual steps are
described below

6.2.1 Source data compilation

The methodology requirements andipciples associated with the approaches recommended by the

GPG for LULUCF (2006 IPCC Guidelines) imply that, for the reported period of 1990 to 2014, the required
land use should be available for the period starting from 1969. Information on land usebiaisenl

from the Czech Office for Surveying, Mapping and Cadastre (COSMC), which administers the database of
G! 3ANBILGEGS INBFa 2F OFRFadNXt fFryR OFGiS3a2NRSaé¢ o
the individual cadastral units (1992014) andindividual districts (since 1969). There are ovel0OQ@

cadastral units, the number of which varies due to separation or division for various administrative
reasons. In the periofitom 1992 to 2014, the total number of cadastral units varied betwee@2Band

13079.

To identify the administrative separation and division of cadastral units withigivan year, two
approaches weremployed Previous ta2004, the cadastral units were crosschecked by comparing the
areas in subsequent years using a thredhof halfhectare difference Starting in2004, the explicit
change of land use was quantified within and for each year directly by the data provider, i.e., GOSMC,
the request of the inventory team. The latter approach does not require reconciliatiomddidual
cadastral units between the consecutive years, as it adopts the addressed land use change information
availablein the COSMC database.

To obtain information on landse and laneuse changsprior to 1993, a complementary data set from
COSMC at the level of 76 district units was prepared. It covered the period sincari®&8@s required

for application of the IPCC default transition time period of 20 years for carbon stock change in soils. The
spatid coverage of cadastral and district units is also showrigre-2.

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 6! 1/ [/ 0 OSyidNrffte O2fftSOGSR Iy
265/1992 Coll., on Registration of proprietary and ethmaterial rights to real estate, and Act No.
344/1992 Coll., on the real estate cadastre of the Czech Republic (the Cadastral Act), both as amended
by later regulations. AACLC distinguishes ten land categories, six of them belonging to landimitilized
agriculture (arable land, hefields, vineyards, gardens, orchards, grassland) and four under other use
(forest land, water surfaces, builip areas and courtyards, and other land). For the explicitly addressed
within-year land use change identificationhrée additional specific landse subcategories were
distinguished, namely water surfacewaterlogged soil, other land waterlogged soil and other lang

unfertile land. The AACLC land use categories andaalgories of the COSMC database were linked s

as to most closely match the default definitions of the six major H4asel categories (Forest Land,
Cropland, Grassland, Wetlands, Settlements and Other Land ) as given by the 2006 Guidelines for
National Greenhouse Gas Inventories (IPCC 2006). Thergapecific definition content can be found

in the respective Chapters 6.4 to 6.9 devoted to each of the majorlardcategories.
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cadastral units

[] districts

Fig.6-2 Cadastral units (grey lines; n = 13 054) and districts (black {ine§9), the basis of the Czech land use representation
and land use change identification system.

6.2.3 Land-use change identification

The critical issue of any LULUCF emission inventory is the quantitative determination-o$éacidange.

This inventory adopt two approaches for identifying amgliantifying land-use changs on an annual
basis: i) until 2003 by balancing the six major lasd areas for each of the individual or integrated
cadastral units omise ofthe subsequent years of the available periodiai) since 2004, using the within
year explicitly addressed langse conversions registered and estimated by COSMC, the authorized
administrator of cadastral information in the country. Although both the approachesiraginciple
identical, the later aproach is more accurajas it captures virtually all changes within each individual
cadastral unit, inclding theoretically possible kilirectional changes involving the same pafitand use
categories within one particular year. In practice, the acaffdct of the more advanced, latter approach

is not significantunder the conditions of the Czech Republic. Howevergiigatly improves the
transparency of the system arttie data are basically readily usable as supplied by the data provider
(COSMC) witha further processing. The resolution of the implemented land use representation and
land use change identification system is demonstrateBign6-3. In the example of the cadastral unit of

Y O2@ oO0L5 cpconp0X Al OFy ouecatégarissNddt3ngir land wrlee R dzNJR v :
other two increasedheir area. However, as shown in the table, there were six specificdarcchanges
involved in these land use changes, wdhd-orest land and Grassland were partly converted to
Settlements and Cropland. The latter approach and more detailed data available since 2004 also allowed
an explicit estimation of changes associated with the categb@ther land representing unfertile land

with no specific type of land use, which was considered to be constant until 2003-@igAl6identified
land-use transfers estimated at the individual cadastral unit level are summarized by each type-of land
use change on an annual basis to be further used for estimation of the associated emissions
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Year (date) ID CU (Name) Forest land Cropland Grassland Wetlands Setttlements Other land Total
1.1.2011 661635 (Kacov) 1992637 2627349 1186759 376350 1124451 291370 7598916

31.12.2011 661635 (Kacov) 1979724 2633115 1181825 376350 1136533 291371 7598918
Difference -12913 5766 -4934 0 12082 1 2

Conversion type Area (m?)

Forest land - Cropland 977

Forest land - Settlements 11936

Cropland - Settlements 247

Grassland - Cropland 4897

Grassland - Settlements 38

Settlements - Cropland 139

Fig.6-3 Example of landizA SR OKI y3S ARSY(GATFTAOIGAZ2Y F2N) Hanmm laeRive®INRE & G NJ f
2
m-.

6.2.4 Complementing time -series

The above described calculation of lamse change at the level of individual cadastral units was
performed for 1993 to 2014, because the data on that spatial resolution has been available only since
1992. For he years preceding 1993, i.e., for lanse change attributed to 1970 to 1992n identical
approachto that described above was used, but with aggregated cadastral input data at the level on the
individual districts. Due to the IPCC default time perio@@fyears used for reporting the converted
land, the source informationontainsdata on land use in the Czech Republic since 1969.

6.2.5 Land use representation and land use change identification system - status and
development

Development of the Czech LULU&#dluse representation and land use change identification system as
described above involved collaboration with the Czech Office for Surveying, Mapping and Cadastre
(COSMCwww.cuzk.cy, which administers the source infoation on land use used in the LULUCF
emission inventory Based on internal analysis and the recommendations of COSMC, the current
inventory retains exclusily use of the original data on land use without any further corrections and
provides explicit irdrmation on land use for all six IPCC land use categories. The inventoryigeam
working on further consolidation of the system to provide the specific information required for KP
LULUCEF activities

6.3 Land- use definitions and the classification systems use d 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! 3ANBILGS FNBlFra 2F OF RI ad NI ectefl ang ®®ImididteieS 1y ZQOFVEA ¢ 0
as described in detail in Section 6.2 above. The specific attribution and linking of cadastral land use

3 The work of theCzech Office for Surveying, Mapping and Cadastre (COSM@&y.cuzk.czis based ordigitalisation of
cadastral land use information in the Czech Republic, which is planned to be finalized in 2017. This major reconfilaib

use information is in progress and explains thé&ura of the ongoing area rectifications in the official reports on areas of land
and land use categories in the country.
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categories to IPCC land use categories is givethdnsource category description text under the
correspondingSections 6.4 to 6.9 below.

6.3.1 Land-use changez overall trends and annual matrices

The overall trends in the areas of the major lamgk categories in the Czech Republic for the 1970 to
2014 period are lsown in Fig. 8. Alargest quantitative change is assated with the Cropland and
Grassland landise categories.
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Fig. 6-4 Trends in areas of the six major langse categories in the Czech Republic between 1970 and 2014 (based on
information from the Czech Offie for Surveying, Mapping and Cadastre).

Tab. 6-3 Landuse matrices describing annual initial and final areas of particular larsg categories and the identified annual
land-use conversions among these catages, shown for 1990 and 2014.

1990 Initial (1989) Area

Category Forestland | Cropland Grassland Wetlands | Settlements| Other land (kha)
_ | Forest Land 2628.6 0.5 0.4 0 0 0 2629.5
& |Cropland 0 3454.5 0.4 0 0.1 0 3455
% Grassland 0.1 8.8 823.6 0 0 0 832.5
§ Wetlands 0 0.4 0.4 155.9 0.8 0 157.5
iL | Settlements 0.3 3.7 3.7 0.1 696.9 0 704.6
Other Land 0 0 0 0 0 107.2 107.2
Area (kha) 2629 3467.9 828.5 156 697.8 107.2 7886.3

2014 Initial (2014 Area

Category | Forestland | Cropland Grassland | Wetlands | Settlements | Other land (kha)
__ | Forest Land 2663.1 0.7 0.4 0 1.8 0.3 2666.4
g Cropland 0.1 3217.3 0.6 0 0.3 0.1 3218.4
o | Grassland 0.1 4 992.5 0.1 0.3 0.2 997.2
[ Wetlands 0 0.4 0.2 164 0.1 0.1 164.8
iL | Settlements 0.3 2.7 0.7 0.2 730.6 0.4 734.8
Other Land 0 0.3 0.1 0 0.1 104.5 105.1
Area (kha) 2663.6 3225.4 994.5 164.3 733.2 105.6 7886.7
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An insight into the net trends shown Kig.6-4 is provided bythe analysis of gross langse changes as
described in Section 6.2. Tab36hows a product of that analyqior the base year 1990 and 2014),
namely the areas of landse clange among the major landlse categories over the 1990 to 2014 period
in the form of landuse change matrices for the individual years. It is important to note that the annual
totals for the individual years in the matrices do not necessarily correspotitetareas that appear in
the CRF Tables, which account for the progressinge20 transition period that began in 1970. This is
the recommended assumption of IPCC (2006) for estimation of changes in soil carbon stock

6.4 Forest Land (CRF 4.A)

Forest land (% share of cadastral area)
0-12
12-27
27-44

B 44-65

I 65 - 100

[ districts

Fig.6-5 Forest land in the Czech Repubtjdistribution calculated as a spatial share of the category within individual cadastral
units (as of 2014).

6.4.1 Source category description

The Czech Republic is a countrihvé long forestry tradition. Practically all the forests can be considered

to be temperatezone managed forests under the IPCC definition of forest management (2006 IPCC
Guidelines, Volume 4). Within the Czech land use representation and land use cteantication
system, land use category 4.A Forest land is represented by the forest land category of the Czech
cadastral system. With respect to the definition thresholds of the Marrakesh Accords, forest is defined as
land with woody vegetation and witthrée crown cover of at least 30%, over an area exceeding 0.05 ha
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containing trees able to reach a minimum height of 2 m at matfirig this definition of forest excludes

the areas of permanently unstocked cadastral forest land, such as forest roads,forssries and land

under power transmission lines, these are discounted in all emission estimates involving Forest Land
using the annually updated information on the ratio of timberland to cadastral forest land. In this way,
the area of cadastral fore¢and is also linked to the national definition of timberland (Czech Forestry Act
84/1996). In 2014 (1990), the area of Forest Land equal@sb22629) thous ha, whereas the stocked
forest area (timberlandorresponded to2602 (2583) thousand ha, repsenting 97.6 (98.2)% of the
cadastral forest land in the Czech Republic. Hence, the permanently unstocked area represents 2.4
(1.8)% of the forest land according to the Czech cadastral data.

Forests (cadastral forest land) currently occupy 34% of the af¢he country (MAF, 2015). The tree
species composition is dominated by conifers, which represent 72.5% of the timberland area. The four
most important tree species in this country are spruce, pine, beech and oak, which account for 50.7,
16.5, 8.0 and 1%of the timberland area, respectively (MAF, 2015). Broadleaved tree species have been
favoured in new afforestation since 1990. The proportion of broadleaved tree species increased from
21% in 1990 to over 26% in 2014. The total growing stock (merchantatnd volume) in forests in the
country has increased during the reported period from 564 milim1990 to 689 mil. f(under bark) in

2014 (MAF, 2015).

Several sources of information on forests are available in the Czech Republic. The primary Source o
activity data on forests used for this emission inventory is the forest taxation data in Forest Management
Plans (further denoted as FMP), which are administered centrally by the Forest Management Institute
0Cal 03X . .Nhdysipéndsedy(since[201By Czech Forests, s.e. With a forest management plan
cycle of 10 years, the annual update of the FMP database is related to 1/10 of the total forest area
scattered throughout the country. The information in FMP represents an ongoing nationahbsisad

type of forest inventory. The second source of informatiorresponds tadata from the first cycle of the
statistical (sample based, tree level) National Forest Inventory (NFI) performed durin@@@0by FMI.

The results of the first NFI cycle were pshéd in 2007 (FMI, 2007). The second NFI cgoleuring the

years 2011 to 2015. Its results are to be gradually released during 2016. The recent statistical
information on forests at a county levis also provided bythe Czech landscape inventory (QZEerra;

666 d0T SOKGSNNF oOT 0 | LINR2SOG FdzyRSR o6& (KS aAiyi
complemented its first cycle in 2008/2009. Its second cycle was conducted in 2014/2015 as part of the
project funded by the Czech Science FoundatioD ! 21@8262%)1 These results were published by

the end of 2015 (Cerny et al. 2015, Cienciala et al. 2015) and some of these data are already
implemented in this emission inventory report. However, the invenisrstill predominantly based on

the FMPdata. These have also been used fortld international reporting on forestsn the Czech
Republic to date. Whever feasible, auxiliary information from the above mentioned inventory
programs and/or other sources kalso been utilized.

The FMP data we aggregated in line with the countgpecific approaches at the level of the four major
tree species {beech: all broadleaved species except oaksak: all oak species,-pine: pines and larch,
iv-spruce: all conifers except pines and larch) and-cgsses (1Qear intervals). For these categories,
growing stock (merchantable volume, defined as tree stem and branch volume under bark with a
minimum diameter threshold of 7 cm), the corresponding areas and other auxiliary information were
available fo each inventory year. It can be observed that the area of broadleaved spesateadily
increasel during the reporting period, mainlgt the expensef spruce (Fig.-6). In addition to the four
major categories by predominant tree species, clear aeas are also distinguished (Fig6) forming
another, specific suategory of Forest Land. A cleaut area is defined as a temporarily unstocked area

*These parameters, together with the minimum width of 20 m for linear forest formations, were given in the Czech Initial Repor
underthe Kyoto Protocol
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following final or salvage harvest of forest stands. It ceases to exist once it is reforested,nwsch

occur within two years according to the Czech Forestry Act. There is no detectable carbon stock change
for this category and it is introduced solely for the purpose of consolidated, transparent and consistent
reporting of forest land. In 2014, cleant areas represented 1.3% of Forest Land

e

P PG g O P &8 @Eyiﬁ
Year

P

Fig.6-6 Activity datac area for the four major groups of species and clearcut area during 1990 to 2014.

Fig. 67 shows that the average growing stock has increased steadily for all tree species groups since
1990 in this country.
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Fig.6-7 Activity data ¢ mean growing stock volume against stand age for the faugjor groups of species during 1990 to
2014; each line corresponds to an individual inventory year. The symbols identify only the situation in 1990 and 2014.
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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 forest companies and forest owners)iacddescommercial harvest

and fuel woodwith compensation for the forestreas not covered by the respondents. According to this
information, the total drain of merchantable wood from forests increased from #8L3m® in 1990 to

15.5 mil. ni (under bark) in 2014, down from the ilne highof 18.5 mil. i harvested in 20074l data

refer to underbark volumes, MAF 2015).

The Czech emission inventory also includes the harvest loss due to disturbance evefis @ther
reasons, the estimate of which has been revised for this inventory submission. Specificaihgludes

the officially reported estimates from the Czech Statistical Office (CzSO), hevielbecome available

since 2009. This complements the previoustgployedharvest loss estimates increasing the reported
harvest byan extra 5 and 15% applied to final asdlvage logging volumes, respectively (see Section
6.4.2 below).Salvage logging operatiorsre predominantly related to standsaffected by windstorms,

snow and barfbeetle calamities in this countr{On this basisthe Czech emission inventory includes an
explicit estimate of disturbance, which includes the categories of natural disasters, pollution, insects and
other effects (CzSO, J. Kahuda, personal communication 2013). Therefore, the total applicable harvest
loss is linked to the actual share of salwdggging that is annually reported by CzSO and elsewhere (MAF
2015). In 2014, the applicable volume of total annual harvest drain reached 17.3 fillown from the
maximum of nearly 21 mill. fnestimated for 2007. The harvest drain applicable for thmission
inventory for the entire reporting period since 1990 to 2014 is shown in Fdg.afd also for 1990 and
2014 in Tab. 8.

N e e e e s e s s e e sy sy e
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Fig. 6-8 The applicable total annual harvest drain for coniferous (Conif.) and broadleaved (Broadl.) tree species, which

includes both the reported quantities of merchantable wood for the two categories (Conif. merch, Broadl. merch.) and the
associated harvest Ias(Conif. extra, Broadl. extra) for the entire reporting periad 1990 to 2014.

Tab. 6-4 The reported harvest, mean share of salvage logging and associated applicable additional hargegtLlB90 and
2014shown) for beech, oak, pine and spreispecies groups, respectively.

Variable Unit Year 1990 Year 2014
Reported harvest Mm= 0.84; 0.31; 1.33; 10.8 1.56; 0.45; 1.80; 11.6
Share of salvage logging % 71 29
Additional loss (IFERzSQ Mm® 0.10;0.04; 0.16; 1.31 0.18; 0.05; 0.21; 1.3
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6.4.2 Methodological issues

Category 4.A Forest Land includes emissions and sinks, @s€62iated with forests and ne®Q gases
generated by burning in forests. This category is composed of 4.A.1 Forest Land rerframestg_and,

and 4.A.2 Land converted to Forest Land. The following text describes the major methodological aspects
related to emission inventories fdaoth forest subcategories.

The methods of area identification described in Section 6.1.2 distingugsaréas of forest with no land

use change over the 20 years prior the reporting year. These lands are included in subcategory 4.A.1
Forest Land remaining Forest Land. The other part represents subcategory 4.A.2 Land converted to
Forest Land, i.e.,thefodeli | NBF & Ay GNFyaAildaAzyeé -usekchiggorigsDmweb 02y
the 20 years prior to the reporting year. The areas of forest subcategories, i.e., 4.A.1 and 4.A.2
accumulated over a 2@ear rolling period can be found in the correspondi@BF Tables. The annual
matrices of identified landise and lanelse changes are given in Tal3 @bove.

6.4.2.1 Forest Land remaining Forest Land

Carbon stock change in category 4.A.1 Forest Land remaining Forest Land is given by the sum of changes
in livingbiomass, dead organic matter and soils. The carbon stock change in living biomass was estimated
using the default methotaccording toeq. 2.7 ofthe 2006 IPCC Guidelines for LULUCF. This method is
based on separate estimation of increments and removaid,their difference.

The reported growing stock of merchantable volume from the database of FMP formed the basis for
assessment of the carbon increment (Egs. 2.9 and 2.10 of 2006 IPCC Guidelines for LULUCF). The key
input to calculate the carbon incremeig the volume incrementlf data. In the Czech Republic, these
values have been traditionally calculated at FMIFMP 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 increment data were partly revised in the earlier NIR (2008) to unify two different base information
a2dzNOSa 6{ OKg | Létal, QeoB)forvndranteit esiingated/ad temployonly the latest
source across the entire reporting period. Thiscedure was implementetb comply with the GPG for
LULUCF requirements of consistent time series. No change, apart from entering the actual increment for
the latest reported year, has been made to the increment in the inventory submissions therdgfjer (
6-9).

® 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 method was finally adapthd discussed in the cited sl

% Since 2012, Czech Forests, bas supervisd the administration of FMP and estimates of the increment are provided on
request by the Czech Ministry of Agriculture, which is responsible for the forestry sector including Czech Forests, s.e.
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Fig. 6-9 Current annual increment (Incrementmill. m®> underbark) by the individual tree species groups as used in the
reporting period 1990 to 2014.

The merchantable volume increment)(is converted to the biomass incremenG.), biomass
conversion and expansion factors applicable for incremB@Ef usingEgs. 2.9 and 2.10 (AFOLU, 2006)
as follows:

Yo 020 z6 "0 (1)

where A and CFrepresent the actual stand area (ha) and carbon fraction of dry matter (t C per t dry
matter), respectively, for each major tree species typebeech, oak, pine, spruce), whilg,,, is

calculated for eachas follows:
O ‘020 6 OZ20p 'Y (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 afesdn. 65 lists the factors used in the
calculation of the biomass carbon stock increment.

Tab. 6-5 Input data and factors used in carbon stock increment calculation (1990 and 2014 shown) for beech, oak, pine and
spruce species groups, respectively

Variable or conversion factor Unit Year 1990 Year 2014
Area of forest land remaining forest landAj kha 381; 156, 466; 1539 501; 185; 432; 1464
Biomass conv. & exp. factor, incBCEff Mg mi° 0.74; 0.86; 0.520.60 0.74, 0.85; 0.53; 0.60

t C/t biomass

0.48; 0.48; 0.49; 0.49

0.48; 0.48; 0.49; 0.49

Carbon fraction in biomasQH
Root/shoot ratio (R) -
Volume increment K,) mha’

0.20
7.19; 6.24,7.01, 9.70

0.20
6.55; 5.96; 5.84, 7.89

In Tab. 6-5, Arepresents only the areas of A1 Forest Land remaining Forest Lamadated annually.

The applied biomass conversion and expansion factors applicatiikeefancrement BCEf and growing

stock volumesBCEFR arebased on national allometric studies (Cienciala et al., 2006a, 2006b, 2008a) or
biomass compilations that include data from the Czech Republic (Wirth et al., 2004, Wutzler et al., 2008).
Since he biomass conversion and expansion factors aredsgeendent (Lehtonen et al., 2004, 2007),
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they respect the actual agelass distribution of the dominant tree species. Hence, BteEFvalues

shown inTab. 6-5 are weighted means considering the actual volumes of the individual age classes for
each of the major tree speciesn addition tothe allometric equations noted above, the source
dendrometrical material usedbr derivation of the countrspecificBCEFvaluesconsisted inthe data

fromi KS /1T SOK¢SNNI I yRAOILIS Ay@Syid2NEB LINRBINIY 0628
information on age were used to assess the medidCEFvalues for each age classid major tree
speciesStarting inthe 2014 inventory submissiotihe carbon fraction in woody biomas€F of 0.50, a

generally accepted default constant (IPCC 20838% beenreplaced by somewhat more conservative

values of 0.48 and 0.49 for broadleavand coniferous tree species, respectivelalf. 6-5). This is in
accordancewith the values suggested by IPCC (2006) based on a more extensive literature Rwasy.

selected as a conservative value from the range recommended for tempryate forests by IPCC
Hnnov® LG O2NNBalLRyRa ¢Sttt (2 (GKS | gl Afétalf S NBf
2006), as well as to the evidence apparent from the parameterized allometric equations for the major

tree species (Wirth et al., 2@0Q Wutzler et al., 2008), is the annually updated volume increment
estimated per hectare and species group as described above.

The estimation of carbon drair;(eq. 3) in the category 4.A.1 Forest Land remaining Forest Land
basically followdqs. 2.11,2.12 and 2.13 (AFOLU, 2006). It uses the annual amount of total harvest
removals reported by CzSO for individual tree species in the country as well as the associated harvest
loss, which is newly (since 2009) explicitly reported by CzSO. Thereforetahleatitvest drainkl) covers
thinning and final cut, the amount of fuel wood, which is reported as an assortment under the conditions
of Czech Forestry, as well as the associated harvest loss. To include the biomass loss associated with
harvest factor Ry was applied tahe reported harvest volumgit was calculated fronthe annual harvest

data and the share of salvage logging, assuming 5% loss tied@lanned forest harvest operations and

15% for accidental/salvage harvebtence, the harvest volume esring the actual emission calculation

(H ineqg. 3 below) include correction by the abowelescribed factorf/y. This estimate was used to
account for harvest loss associated the reported harvest of merchantable wood volume until 2010. Since
2011, howeverthe newly introduced harvest loss estimate of CzSO is eseldsively. The calculation of

the total carbon drainl{ loss of carbon) assotéa with wood removals followBg. 2.12 (AFOLU 2006)

as

0 0286 600p Y280 @3)

where BCEFrepresentsthe 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 BEE}-considers the share 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 Ministry of Agriculture. For salvage loggiBgEfrepresents the volumaveighted mean of all age
classes for the individual dominant tree species, as the actual stand age of those harvested volumes is
unknown. The other factorECf, Rare identicato those described undeFab. 6-5. The specific values of

the input variables and conversion factors used to calculaee listed iTab. 6-6.

Tab. 6-6 Specific input data and factors used in calculationtb& carbon drain (1990 and 2014 shown) for beech, oak, pine
and spruce spcies groups, respectively

Variable or conversion factor Unit Year 1990 Year 2014
Harvest drain volumeH, incl.k) Mm?® 0.95; 0.35; 1.49; 12.16 |1.81; 0.54; 2.10; 12.68
Biomass expansion factoBCEF) Mg m° 0.69; 0.81; 0.52; 0.59 |0.70; 0.82; 0.520.57
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The impact of disturbances (Eqg. 2.14, AFOLU, 2006) is included in full in the total harvest drain volume
(H). The available data on salvage logging from CzSO (and MAF 20l&lsc&e traced as the
disturbance origin by categories including natudibaster, 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. In this way, the prescribed (planned) logging volume is commonly
composed of planned and salvage logging. Consequently, any salvage felling is flexibly allocated to the
desired amount of planned wood removals, and it is thereby accounted for in the reported harvest
volumes within Eq. 3. This also includes the occasievets of more significant local salvage loggings,
when forest managers may request and receive temporary permissions to increase the planned harvest
volumes for the affected forestry districts.

The assessment of the net carbon stock change in organitem@eadwood and litter) followed the

Tierl (default) GPG for LULUCF assumption of zero change in these carbon pools. This is a safe
assumption, as the country did not experience significant changes in forest types, disturbance or
management regimes with the reporting period.

The above assumption also applies to the soil carbon pool, in which the net carbon stock change was
considered to equal zero (Tigr IPCC 2006). This concerns both mineral and organic soils. The organic
soils occur only in the aas of the Spruce sutategory on 4.A.1 Forest Land remaining Forest Land. They
represent protected peat areas in mountainous regions dominated by spruce stands, with no or specific
management practices. No such areas occur under the othercatdgories \ith the predominant
species of beech, oak and pine.

Emissions in category A1 Forest Land remaining Forest Lanclude, in addition to CQ also other
greenhouse gases (GHCO,N,O and NGOy 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 accordingqo2.27 and the emission and combustion
factors in Table 2.5 and 2.6 (TierlPCC 2006). Uadthe conditions in this country, part of the biomass
residues is bured in connection withthe final cut. Hence, this practice is limited to category 4.A.1 and
does not occurin 4.A.2 Land converted to Forest land. There is no official estimate of traalss
fraction burnedin forestsin the country. The expert judgment employed in this inventory considers that
15% of the biomass residues including bark is eédriThis is less than assumed for the inventory years
until 2010, which corresponds with theetnd in current forest management practices in the country. The
biomass fraction bured was quantified on the basis of the annually reported amount of final felling
volume of broadleaved and coniferous speciB€Ef-and CFas applied to harvest removalsb@e). The
amount of biomass burd (dry matter) was estimated as 590 Gg in 1990 and 336 Gg in 2014.

The emissions of greenhouse gases due to wildfires were estimated on the basis of known areds burn
annually by forest fires and the average biomass stodkrests according teq. 2.14 (IPCC 2006). This
equation used a default factdor biomass left to decay after burning (0.45; Table 2.6). The associated
amounts of noRCQ gases (CKl CON,O andNQ,) were estimated according t&q.2.27. The amount of
biomass (dry matter) burned in wildfires was estimated as 10.2 Gg in 1990 and 39.4 Gg in 2014. The most
extreme year of the reporting period was 1997, when about 228 Gg of biomass was burned due to
wildfires on an area of almost 3.5 th. ha. In 1990 antif2@he reported forest areas under wildfire were

168 and 529 ha, respectively. During the reporting period since 1990, there has been no single year
without reported wildfire. The mean annual forest area affected by forest wildfires reached 645 ha
duringthe 1990 to 2014eriod. The full time series and the associated emissions ofG@rgases can

be found in the corresponding CRF Tables.

There are no diredi,O emissions from N fertilization on Forest Land, as there is no practice of nitrogen
fertilization of forest stands in the Czech Republic. Similarly;@Qnemissions related to drainage of
wet forest soils are not reported, as this activity no longer occurs in practice
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6.4.2.2 Land converted to Forest Land

The methods employed to estimate emissionshe #.A.2 Land converted to Forest Land category are
similar to those for the category of Forest Land remaining Forest Land, but they differ in some
assumptions, which follow the recommendations of GPG for LULUCF (IPCC 2003) and AFOLU (IPCC 2006).

For estination of the net carbon stock change in living biomass on Land converted to Forest Land by the
Tierl method (IPCC 2006), the carbon increment is proportional to the extent of afforested areas and
the growth of biomass. The revised methodology of kaiséchange identification (Sectiogh2) provides

areas of all conversion types updated annually. Land areas are considered to be under conversion for a
period of 20 years, 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) wase$tomat

the actual wood volumes and areas that were available per major species groups. Using the available
activity stand level data categorized by species and age classes and the national growth and yield model
{L[+L{La 62SNYyeéesz Hwapderied iokaf thesage2cRssds iOWIRy8afsi For age
class one (A0 years), the increment was simply calculated from the reported areas and volumes,
assuming a mean age of five years. The increment of age class two (11 to 20 years) was estimated fr
linear interpolation between the increment of age classes | and Ill. For 200thardllowing yearsthe
increment is derived for individual tree species using the ratio of increafenindividual tree species to

the total stand increment estimatefibr the 2000 to 2006eriod.

Since the specific species composition of the newly converted land is unknown, the increment estimated
for the major tree species was averaged using the weight of actual areas for the individual tree species
known from the unbanged (remaining) forest land. Expressed in terms of aboveground biomass, the
estimated aggregated mean increment for 2014 was 3.25 t/ha, a value matching that for temperate
coniferous (3 t/ha) and somewhat lower than that for broadleaved (4 t/ha) forgstsn as defaults in

GPG for LULUCF. The estimation of incresiarterms of aboveground biomass is facilitated by the-age
and specieslependentBCEFvalues as described in Section 6.2.1 above. The estimated s;speieific

values ofBCEFapplicablefor young treesio 20 yearsof agewere 0.99, 1.25, 0.65 and 0.93 for beech,
oak, pine and spruce, respectively.

The carbon loss associated with biomass in the category of Land converted to Forest Land was assumed
to be insignificant (zero). This is becauke first significant thinning occurs in older age classes, which

are implicitly accounted for within the category Forest Land remaining Forest Land. It is also important to
note (in response to the previous inventory reviews) thatlerthe conditionsin thiscountry, thereis no

biomass loss due to disturbance on the land converted to forest land. It actually repréisetasd of a

newly established forest witkree age of 1 to 20 years. Asalso apparent from the national statistics,

there is no vdume 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 (DOM) were estimated in accordance with the
guidance of the Tiet method (IPCC 2006), using available country specific information. This approach
assumes that deadwood and litter carbon pools increase linearly from zero to the reference default
values for the given countrgpecific conditions. The changes in DOM werenestitd separately for
deadwood and litter components. For deadwood, conservative values of the transition period for
developing deadwood carbon stock (100 years) and the reference mean carbon stock held in deadwood
(0.7 t C/ha; CzechTerra landscape invept@009 and 2015, Cienciala et al. 2015) were used,
respectively. For litter, the default (IPCC 2006) period of 20 years was used together with the country
specific estimate of reference mean carbon stock held in litter (11.Ctha; CzechTerra landscape
inventory 2009, Cienciala et al. 2015).
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The net change of carbon stock in mineral soils was estimated using the cepetific TieR/Tier3
method.Thisg I & ol AaSR 2y (G(KS @SOG2NJ YI LI 2F (2LJa2Aft 2NBAI
and Jandey 2 @t H non T-9). TheSniap c@rstBudted dor forest soils utilized over six thousand soil
samples, linking the forest ecosystem unitstand site types and ecological series available in maps
1:5000 and 1:1®00, as used in the Czech system of firesti @ LI2 f 238 6al O1 4 Si | f o=
the soil organic carbon content to a reference depth of 30 cm, including the upper organic horizon. The
carbon content on agricultural soils was prepared so as to match the forest soil map in terms of
reference depth and categories of carbon content, although based on interpretation of coarsed050
and1:5000nn A2Af YILA O6~STFNYlF YR WFEYRSN]J 20t HAanTOo®
the mean carbon content per individual cadastral unit(h3 054 in 2014), serving as reference levels of

soil carbon stock applicable to forest and agricultural soils. Since agricultural soils include both Cropland
and Grassland landse categories, the bulk soil carbon content obtained from the map was adjtmte

the two categories. This was performed by applying a ratio of 0.85 relating the soil carbon content
0SG6SSY /NRLXIYR YR DN}aatlryR oWd ~STFNYIF> LISNE?2
areas of Cropland and Grassland in the individaalastral units. This system permitted estimation of

the soil carbon stock change among categoriesFakest Land, 4.Bropland and 4.Grassland. The
estimated quantities of carbon stock change at the level of the individual spatialwsitsenteredinto

20year accumulation matrices distributing carbon into fractions over 20 years (IPCC 2006). These
guantities, together with the accumulated areas under the specific conversion categories, were used for
estimation of emissions and removals of,CO

The netchangesn carbon stock in organic soils, occurring only in the-category 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 ather specific methodology is available for organic
soilsexcept fordrained ones (IPCC 2006).

Non-CQ emissions from burning are not estimated for categor.2 Land converted to Forest Laras
this practice is not employedin this country. The same algs to N,O emissions from nitrogen
fertilization, which is notarried outin this countryon forest land
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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 athe maps.

6.4.3 Uncertainties and time -series consistency

The methods used in this inventory were consistently employed across the whole reporting period from
the base year of 1990 to 2014.

The uncertainty e#mation was guided by the Tier 1 methods outlinedGPG for LULUCF (IPCC, 2003)
and IPCC 2006 Gl. (IPCC, 2eaf)loying the following equations:

Y YOy 887y 4)
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where Uy, is the percentage uncertainty in the product of the quities andU; denotes the percentage
uncertainties with each of the quantities (Eq. 3.1, Volume 1, Chapter 3, IPCC 2006).

For the quantities that are combined by addition or subtraction, we used the following equation to
estimate the uncertainty:

- Yz Yz B Yzw
Y — - (5)
W w BB wS

where Uy is the percentage uncertainty of the sum of the quantitigdsis the percentage uncertainty
associated with source/sink and x; is the emission/removal estimate for source/sink(Eq. 3.2,
Volumel, Chapter 3, IPCC 2006).

It should be noted, however, th&q. 5 as also exemplified in GPG for LULUCF is not well applicable for
the LULUCF sector. Summing negative (removals) and positive (emission) membeérs tlie
denominator of equation 5 may easily produce unrealistically high uncertainties and theoretically lead to
division by zero, which is not possible. In this respect, this approach is not correct. In previous inventory
reports, we stressed this issue and rewnended focusingn individual uncertainty components prior

the resulting product of Eq. 5.

The adopted uncertainty values are listed below and/or under the corresponding subchapters of other
land use categoriedn addition toIPCC (2006), the sourcednhation for adjusted uncertainty values

was obtained fromthe recently conducted CzechTerra statistical landscape inventory of the Czech
wSLJdzoft A0 062SNyée Si Itdx wnndp [/ ASYOAlt Si Ifo
primarily the deéult uncertainty values as recommended by UNFCCC (2005) and IPCC (2003, 2006) that
concern areas of land use (5%), biomass increment (6%), amount of harvest (20%), carbon fraction in dry
wood mass (7%), root/shoot factor (30%) and factefs(175%), usedn calculation of emissions from

forest fires. The uncertainty applicable BCERvas 22%, which was derived from the work of Lehtonen

et al. (2007). The uncertainty associated with fractions of unregistered loss of biomass under felling
operations was geby expert judgment at 30%.

The approach of uncertainty combination for individual salbegories of tree species is based on
calculating the mean error estimate from the components of carbon stock increase and carbon stock
loss, which are both given identical mass units of carbon per year. At the same timeret&nedthe
recommended logics of combining uncertainties on the levehefentire land use category or on the
level ofthe entire LULUCF sector accordieg. 5. This is calculated on the isasf CQor CQ eq. units

and the corresponding uncertainty estimates respect the actual directiothefsource and sink
categories to be combined.

For 2014, the uncertainty estimates for categories 4.A.1 Forest Land remaining Forest Land and 4.A.2
Landconverted to Forest Land using the alkodescribed approach reached 18% ané@w29espectively.
Correspondingly, the uncertainty for the entire 4zArest Land category reached%7

6.4.4 Source-specific QA/QC and verification

Following the recommendation of thprevious incountry 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 compilatéord provides a table of personal respsihilities

and a timetable of sectospecific QA/QC procedures. This plan consolidates the quality assurance
procedures and facilitates effective quality control of the LULUCF inventory.
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Basically all the calculations are based on the activity data takem the official national sources, such

as the Forest Management Institute and the Ministry of Agriculture, the Czech Statistical Office, the
Czech Office for Surveying, Mapping and Cadastre (COSMC) and the Ministry of the Environment. Data
sources are vdiiable 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 procedures lyecaval the elements

listed in Table 6.1 of 2006 IPCC Guidelines (Volumel, Chapter 6, IPCC 2006).

The input information and calculations are archived by the expert team and the coordinator of NIR.
Hence, all the background data and calculations are abltdi

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 toepeeview 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 conductedheiframenork of

the EU MS Assistance PrograBpecifically, 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 gradual implementation. The full report of this expert venue is available qnest from the Czech
LULUCEF inventory team

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

Since the last submission, the emission estimates were recalculated for the entire catadagparting

period. This was due to the corrections associated with the adopted revised activity data on land areas
and new estimates of dead organic matter on land converted to Forest Land. The effect of these
corrections performed for category 4.A Farésnd can be seen IRig.6-11. On average, the emission
removals increased by 0.6% compared to the previously reported estimates.
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Fig.6-11 Current and previously reportecissessment of emissions for category 4.A Forest Land. The values are negative,
hence representing net removals of gredrmouse gases
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6.4.6 Source-specific planned improvements, including those in response to the review
process

The current inventory report applibée for 4.A Forest Land implemented the rectified land area data for
the entire data set required for the LULUCF inventory and improved emission estimates for the carbon
stock change on land converted to Forest Land. Other improvements remain under plafihiis
includes a further improvemerin the uncertainty assessment (exploring the Moi@arlo approaches)

and further formalization and enhancement of QA/QC procedures. Over a longer term, more extensive
utilization of the new data from the statisticatvientory programs is planned, including the repeated
survey of the Czech National Forest Inventory and CzechTerra Landscape inventory

6.5 Cropland (CRF 4.B)

6.5.1 Source category description

In the Czech Republic, Cropland is predominantly represented by arall€9ar6% of the category in
2014), while the remaining area includes Haglds, vineyards, gardens and orchards. These categories
correspond to five of the six real estate categofiesl I N&A Odzf (1 dzNF £ 1 yR FTNRBY KS

[j
areas of cadastrdl YR OF 6S32NAS&a¢ o611 /[ /02 O02tftSOGSR FyR I

Cropland is spatially the largest lande category in the country. Simultaneously, the area of Cropland
has constantly decreased since the 1970s, with a particularly strong decreasing imeadl890 Fig.

6-4). While, in 1990, Cropland represented approx. 44% of the total area of the country, this share
decreased tdess thard1% in 2014lt can be expected that this trend will continue. The conversion of
arable land to grassland is actively promoted by state subsidies. Conversion to grassland concerns mainly
lands of less productive regions of alpine and-algine regions. In additionhere is a growing demand

for land for infrastructure and settlements
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Fig.6-12 Cropland in the Czech Republidistribution calculated as a spatial share of the category within individual cadastral
units (as of 2014).

6.5.2 Methodological issues

The emission inventory of Cropland concerns-sategories 4.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 soil. In additidy® emissons associated with soil disturbance during
land-use conversion to cropland are quantified for this category.

6.5.2.1 Cropland remaining Cropland

For category 4.B.1 Cropland remaining Cropland, the changes in biomass can be estimated only for
perennial woodycrops. 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, a
default factor for the biomass accumulation rate (2.1 t C/hafty@able 5.1, IPCC 2006) was applied to
estimate biomass carbon pool changes for the areas concerned.

The carbon stock change of dead organic matter follows the Tier 1 method assumption of IPCC (2006)
that dead wood and litter stocks are not present on @amd or are at equilibrium. Hence, no change is
assumed for this pool.

The carbon stock change in soil in the category Cropland remaining Cropland is given by changes in
mineral and organic soils. Organic soils basically do not occur on Cropland; theyasqeeatland in
mountainous regions on Forest Land. Hence, emissions were estimated for mineral soils. The estimation
procedure was revised for this category following the recommendation of the recent inventory reviews.

It used the localhspecific averge carbon content on Cropland estimated specifically for each of the over
13thousandcadastral units from the detailed soil carbon mapsg(6-10). Next, the countryspecific

factor for cropland managementR¢s 1.1035) was derived from the actual share of ecological
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agriculture and specific soil treatment oy R NB RdzOSR GAf 1 38 | &t SG I f
2.2%) of ecological agricute on Cropland was derived from the detailed spatially explicit database of

Land Parcel Identification System (LPIS), while the historical share was derived from the official annual
report on Agriculture (MAA 2015). The other factors included the relaioek change factor for land

use fy 1.0) applicable for cropland and input of organic matfgr 1.0), respectively (Table 5.B2CC

2006). In line with the IPCC (2006) recommendation, the estimated quantity of soil carbon stock change

is thereafter dstributed over a 26/ear period starting from the actual inventory year.

Until the NIR submission 2014, the Cropland category also included emissions due to liming. Due to the
specific trend in lime application in this country, emissions from liming ntaeléormer 4.B.1 Cropland
remaining Cropland the key category by trend. However, sine€2015 NIR submission, the emissions
from liming are excluded from 4.B.1 Cropland remaining Cropland and reported under category 3.G
Liming in the sector of Agriculterinstead.

NonCQ greenhouse gas emissions from burning do not occur in category 4.B.1 Cropland remaining
Croplandas there ighis practiceis not implementedn Cropland in this country

6.5.2.2 Land converted to Cropland

Category 4.B.2 Land converted to Qeoyl includes land conversions from other lamge categories.
Cropland has generally decreased in area since 1990, by far most commonly converted to Grassland.
However, the adopted detailedystem ofland-use representation and land use change identifimat
systemisable to detect land conversions in the opposite direction, i.e., to Cropland.

The estimation of carbon stock changes in biomass in category 4.B.2 Land converted to Cropland was
based on quantifying the difference between the carbon stock teeémd after the conversion, including

the estimaion of one year of cropland growth (5 t C/ha; Table. 5.9, IPCC 2006), which follovis Tier
assumptions of GPG for LULUCF and the recommended default values for the temperate zone. For
biomass carbon stocknoForest Land prior conversion, the annually updated average growing stock
volumes, speciespecific volumewneighted biomass conversion and expansion factBIGE}; and other

factors such as the beleground biomass ratio were used as descriliethe 4. AForest Land category

in Section 6.2.1 above. For biomass carbon stock on Grasslandopttier conversion, thelefault factor

of 6.8t/ha for aboveground and belowground biomass wassed (Table 6.4, IPCC 2006). A biomass
content of 0 t/ha was assungeafter land conversion to 4.8ropland.

The estimation of net carbon stock change in dead organic matter concerns land use conversion from
Forest Land. In this case, the input information on standing and lying deadwood was obtained from the
available stastical inventories in the country: the National Forest Inventory (FMI 2007) and the recently
conducted field campaigns (2009 and 2015) of the CzechTerra landscape inventory (Cerny, 2009;
Cienciala et al. 2015yww.czechterra.cy They provide data on the mean standing deadwood biomass
and volume of lying deadwood classified in four categories according to defjdsgomposition. These
categories are defined as follows:bgsically solid wood; igeripheral layerssoft, central hard;

iii) peripheral layers hard, central soft; tofally rotten wood. The amount of carbon held in lying
deadwood was estimated as the product of the wood volume, density weighted by mean growing stock
volume of major tree species (0.48&n 3), reduction coefficients of 0.8, 0.5, 0.5, 0.2 (Cerny et al., 2002;
Carmona et al., 2002) applicable to the above described decomposition categories, respectively, and the
carbon fraction in the wood (0.5 t C/t biomass). A default, conservative gaf@mthat no deadwood is
present following the land use change was adopted in this calculation.

Estimation of the carbon stock change in soils for category 4.B.2 Land converted to Cropland in the Czech
Republic concerns mineral soils. The soil carbookstthanges following the conversion from Forest Land

and Grassland were quantified by the counrspecific TieR/Tier 3 approachand are described in detalil

in Section 6.4.2.2 above.
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The Land converted to Cropland category represents a source eC@pgases, namely emissions O

due to mineralization. The estimation followed the Tleapproach oEqgs. 2.25 and 11.8 (IPCC 2006).
Accordingly, direchN,O emissions were quantified on the basis of the detected changes in mineral soils
employing a defaulemission factoiof 0.01 kgN,O-N/kg N (EF1, IPCC 2006), and C:N ratio of 15. Linked
to this, indirectN,O emissions from atmospheric deposition of N volatized from managed soils were
estimated using Eq. 11.10 attte emission factor 0.0075 (EF5, IPCC 2006)

Other nonCQ emissions may be related to those from burning. However, this is not a common practice
in this country and no other ne@Q emissions besides tse described above are reported in the
LULUCF sector

6.5.3 Uncertainties and time -series consistency

The methods used in this inventory were consistently employed across the whole reporting period from
the base year of 1990 to 2014nd this alsappliesto the Cropland land use category. The uncertainty
estimation was guided by the Tier 1 methods outlinedtie 2006 IPCC Guidelines (IPCC 2006) and
described in Section 6.4.3. The uncertainty estimation utilized primarily the default uncertainty values as
recommended by UNFCCC (2005) and IPCC (2003, 2006). The following uncertainty values were used:
land use areas% biomass accumulation rate #& average abowground to belowground biomass

ratio R (root-shootratio) 68% average growing stock volume in désts 84 stock change factor for land

use 5@4 stock change factor for management reginf Seference biomass carbon stock prior and
after landuse conversion % average amount of standing deadwood%87average amount of lying
deadwood 204 carbon fradbn of dry woody matter o The uncertainty applicable 8CERvas 224

which was derived from the work of Lehtonen et al. (2007). The adopted uncertainty associatédewith
emission factors involved in estimation of direct and indiregd ¥missions wag50%

For 2014, using the above uncertainty values, the total estimated uncertainty for category 4.B.1 Cropland
remaining Cropland was 51%. The corresponding uncertainty for category 4.B.2 Land converted to
Cropland was 3 The overall uncertainty for tegory 4.B Cropland was estimated to be@2ising
absolute values of quantities estimated in the respective emission categories

6.5.4 Source-specific QA/QC and verification

The emission estimates are based on the activity data taken from the official nagiounaes and follow

the recommendations ofhe 2006 IPCC Guidelines (IPCC 2006). The data sources are verifiable and
updated annually. All the input information and calculations are archived by the expert team and the
coordinator of NIR. Hence, all the bgothund data and calculations are verifiable. Other QA/QC
elements were adopted in the same manner as described in Seétiét above, following the
application of the QA/QC plan applicable for the LULUCF sector.

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

Since the last submission, the emission estimdtage beenrecalculated for the entire category and
reporting period. Thiprocedure was adopted based time new estimates of sodarbon stock change in
Cropland remaining Cropland following the suggestiartie recent reviews. Also, new activity data for
changes in dead organic matter, applicable for lasd conversions from Forest land, affected the total
estimates for Croplandlhe current emission estimates for category 4.B Cropland are shdwig.@i13.

On average, the emissions decreased yc6mpared to the previously reported estimates
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Fig.6-13 Current and previously reported assessment of emissions for category 4.B Cropland

6.5.6 Source-specific planned improvements, including those in response t o the review
process

Similarly as for other categories, additional efforts will be exerted to further consolidate the current
estimates for Cropland. Specific attention will be paid to estimates of soil carbon stock changes, involving
additional activity data (soil erosion) dmmore relevant emission factor#\ further improvement in
uncertainty estimates aralsoplannedin this category

6.6 Grassland (CRF 4.C)

6.6.1 Source category description

Through its spatial share of about 13% in 2014, the category of Grassland ranks third lantbnge

categories in the Czech Republic. Its area has be@rasingsince 1990, specifically the early 1990s

(Fig.6-4). Grassland as definad this inventory corresponds to the grassland real estate category, one of

GKS &AE adzOK OFdS3az2NASa 2F | ANR Odzt § dzNJ ¢ fFyYR Ay
OFGS3A2NASae 6! !/ [/ 06z O2ftSOGSR | yR d & vasyirksifor S NS R
cattle and meadows for growing feed. Additionally, the fraction of permanently unstocked cadastral
Forest Land is also included under Grassland. This is because it predominantly has the attributes of

Grassland (such as land under powansmission lines).

The importance of Grassland will probably increase in this country, both for itswpteduction and for
preserving biodiversity in the landscape. According to the national agricultural progranfsatkien of
Grassland should furdr increase to about 18% of the area of the country. The domipartion should

be converted from Cropland, the share of which is still considered excessive. After implementation of
subsidies in the 1990s, the area of Grassland has increased by ne%iliyn 2014) since 1990
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Fig.6-14 Grassland in the Czech Republtidistribution calculated as a spatial share of the category within individual cadastral
units (as of 2014).

6.6.2 Methodological issues

The emissiorinventory of 4.G5rassland concerns suategories 4.C.1 Grassland remaining Grassland
and 4.C.2 Land converted to Grassland. The emission inventory Gfrds€land considers changes in
living biomass, dead organic matter and soil.

6.6.2.1 Grassland remaining Grassland

The assumption of no change in carbon stock held in living biomass was emfijoyeategory 4.C.1
Grassland remainin@rassland in accordance with the Tidr approach of IPCC (2006). This is a safe
assumption for the conditions in this countrpcany application of higher tier approaches would not be
justified with respect to data requirements and the expected insignificant carbon stock changes.

Similarly as for living biomass, the carbon stocks associated with dead organic matter (DOMMgncludi
deadwood and litter, are considered to be at equilibrium, iitels assumed that there aneo changes in
carbon stocks.

The emissions from changes in soil carbon stock were estimated for category 4.C.1 Grassland remaining
Grassland. These are givey thanges in mineral and organic soils. Organic soils basically do not occur
on Grassland; they occur as peatland in mountainous regions on Forest Land. Hence, emissions were
estimated for mineral soils. The estimation procedure was revised for this agtdgtiowing the
recommendations of the recent inventory reviews. It used the loegilgcific average carbon content on
Grassland estimated for each of the overthBusandcadastral units from the detailed soil carbon maps
(Fig.6-10). Next, the countryspecific factor for grassland managemeRid; 1.07) was derived from the

actual spatial share of ecological agriculture and its specific managerheniatue is more conservative

than that recommended by IPCC (2006) in its Table 6.2 due to uncertaitite gctivity data (grazing

area). The actual share (2014; &k5of ecological agriculture on Grassland was derived from the
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