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ES 1 Background i nformation

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), the Czech Republic
required to prepare andegularly update national greenhouse gas (GHG) inventories. In addition, as a result of
membership in the European Union, the Czech Republic must also fulfil its reporting requirements concerning
GHG emissions and removals following from the RegulationNely25/2013 of the European Parliament and
of the Council of 21 may 2013. This edition of National Inventory Report (NIR) deals with national greenhouse
gas inventories for the period 1990 to 2012 with specific accent on thstlgssar 2012 while keepingack of
already performedplanned changes according to the previous versions.

Inventories of emissions and removals of greenhouse gases were prepared in accord with the IPCC
methodology: Revised 1996 Guidelines (IPCC, 1997) and it's two exten§owsl Practice Guidance (IPCC,
2000) and Good Practice Guidance for LULUCF (IPCC, 2003). Application of this general methodology o
country specific circumstances is described in categpecific chapters. When a method used to estimate
emissions is improvedr when some gaps are identified, a need to recalculate the whole time series may arise
in order to maintain consistency. This means that data presented this year can be changed in the next
submission.

The National Inventory Report is elaborated in aceok with the UNFCCC reporting guidelines (UNFCCC,
2006). However, Annex | Parties that are also Parties to the Kyoto Protocol are also required to report
supplementary information required under Article 7.1 of the Kyoto Protocol that is specified byioDecis
15/CPM.1. Thus the second part contains the Kyoto elements of the report. The both parts of the National
Inventory Report, together with the data outputCommon Reporting Format (CRF) Tables, are submitted
annually by 18 April.

The structure of thigeport ¥ 2f ft 26a ySg YSGK2RAOFE KFyRoO0221 LJz0 f
2dzit AyS 2F GKS DblraAz2yltf Ly@SyGd2NE wSLER2NI AyOf dzRAyYy3
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ES 2 Summary of national emission and removal related t rends

ES 2.1 GHG inventory

In 2012, the most important GHG in the Czech Republic @@scontributing 8519 % to total national GHG
emissions and removals expresseddf} eq., followed byCH 7.84 % andN,O 5.88 %. PFCs, HFCs &g
contributed for 166 % to the overall GHG emissidinsthe country.CQ net ballance from LULUCF removed
5.57 %of CQ from overallCQ emissions.

Tab. ESQ provides data on GHG emissions in comparison of overall trend from 1990 20 R@loverview of
GHG emissits and removals by categories please see chdp&®n pagels.

Tab. E4 GHG emissiormeémoval overall trends

Baseyear | 2012 Base year | 2012 | trend
[GgCQeq.] %
CQ emissions 164694 111302 85.41 89.60 -32.42
CQ (LULUCF) -3437 -7252 -1.78 -5.84 110.97
Net CGQ emissions 161257 118554 83.63 95.44 -26.48
CH 17985 10314 9.33 8.30 -42.65
N,O 13504 7739 7.00 6.23 -42.69
Fgases 83 2181 0.04 1.76 2539.20
Total (Net emissions) 192829 124214 100.00 100.00 -35.58

Over the peiod 1990- 2012CQ emissions and removals decreased2®37 %,CH, emissions decreased by
42.6 % during the same period mainly due to lower emissions ftdemergy 4 Agricultureand 6 Waste N,O
emissions decreased by 49 % over the same period due emission reduction id Agricultureand despite
increase from thelA3Transportcategory. Emissions of HFCs and PFCs increased by orders of magnitude,
whereasSk emissionskept steady trend over the whole peripdesulting the overall §ases trend aR6.32
times increase i€Q eq.

EXECUTIVEUMMARY 11
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ES 3 Overview of source and sink category emission estimates
and trends, including KP -LULUCF ativities

1990

-10 0 10 20 30 40 50 60

1.A.1 Energy Industries

1.A.2 Manufacturing Industries and Construction
1.A.4 Other Sectors

2.C Metal Production

4.D Agricultural Soils

1.B Fugitive Emissions from Fuels
1.A.3 Transport

2.A Mineral Products

4.A Enteric Fermentation

4.B Manure Management

2.B Chemical Industry

6.A Solid Waste Disposal on Land
1.A.5 Other (mobile)

5.BCropland
Fuel combustion 6.B Waste-water Handling
emissions share 3 Solvent and Other Product Use

5.ESettlements

2.F Consumption of Halocarbons and SF6
6.C Waste Incineration

5.DWetlands

5.GOther

5.CGrassland
5.AForest Land

Fig. ESL Sourcesand sinksof greenhouse gases in 1990 (T@3 eq.)

ES 3.1 GHG inventory

Tab. EQ Overview of trends by general CRF categor(#895 as a base year forgases considered

Base year | 2012 Baseyear | 2012 | Trend
[GYCQ el [%]
1 Energy 156748 107090 81.3 86.2 -31.7
2 Industry 19506 12095 10.1 9.7 -38.0
3 Solent 765 456 0.4 0.4 -40.4
4 Agriculture 16307 8058 8.5 6.5 -50.6
5LULUCF -3437 -7252 -1.8 -5.8 111.0
6 Waste 2824 3767 1.5 3.0 33.4
Total 192708 124214 100.0 100.0 -35.5
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Tab. ES Overview of GHG emission/removal trends IBRFategories

Base year | 2012 2012 2012 Trend
Total share | Sectoral share
GgCQeq. GgCQeq. [%] [%] %

1. Energy 156 747.78 107 090.15 86.21 100.00 -31.68
A. Fuel Combustion (Sectoral Approach) 147 789.42 103 013.91 82.93 96.19 -30.30
1. Energyndustries 57 936.56 57 413.45 46.22 53.61 -0.90

2. Manufacturing Industries and Construction 46 754.03 16 602.53 13.37 15.50 -64.49

3. Transport 7 755.89 16 908.61 13.61 15.79 118.01

4. Other Sectors 33715.39 10 970.03 8.83 10.24 -67.46

5. Other 1627.55 1119.28 0.90 1.05 -31.23

B. Fugitive Emissions from Fuels 8 958.36 4076.24 3.28 3.81 -54.50
1. Solid Fuels 8 056.84 3525.72 2.84 3.29 -56.24

2. Oil and Natural Gas 901.52 550.53 0.44 0.51 -38.93

2. Industrial Processes 19 92.36 12 095.48 9.74 100.00 -37.98
A. Mineral Products 4832.78 3490.11 2.81 28.85 -27.78
B. Chemical Industry 2032.51 1119.67 0.90 9.26 -44.91
C. Metal Production 12 557.90 5 304.28 4.27 43.85 -57.76
F. Consumption of Halocarbons and" SF 79.17 2181.43 1.76 18.04 2 655.41
3. Solvent and Other Product Use 764.83 455.57 0.37 100.00 -40.44
4. Agriculture 16 307.19 8 058.37 6.49 100.00 -50.58
A. Enteric Fermentation 4219.42 2 026.88 1.63 25.15 -51.96
B. Manure Management 2783.51 1130.54 0.91 14.03 -59.38
D. Agricultural Soils 9 304.26 4 900.95 3.95 60.82 -47.33
5. Land Use, Landse Change and Foresfry -3 437.47 -7 251.97 -5.84 100.00 110.97
A. Forest Land -4 681.95 -7 255.03 -5.84 100.04 54.96
B. Cropland 1208.64 180.92 0.15 -2.49 -85.03
C. Grassland -82.79 -301.68 -0.24 4.16 264.38
D. Wetlands 22.44 24.55 0.02 -0.34 9.40
E. Settlements 84.38 99.26 0.08 -1.37 17.64
G. Other 11.82 0.01 0.00 0.00 -99.89
6. Waste 2 823.55 3766.54 3.03 100.00 33.40
A. Solid WastBisposal on Land 1662.59 2 769.96 2.23 73.54 66.61
B. Wastewater Handling 1137.37 785.81 0.63 20.86 -30.91
C. Waste Incineration 23.59 210.77 0.17 5.60 793.62
Total CQequivalent Emissions excluding LULUC 196 145.70 131 466.12 - - -32.98
Total CQ equivalent Emissiongncluding LULUCF | 192 708.23 124 214.14 100 100 -35.54

"Base year 1995
2Negative numbers indicate GHG removal
NO, NA, NE sutategories omitted

In2012, 107 09015 GgCQ eq., that are 8.21 % of national total emissions (inding5 Land Use, Landse
Change and Foresinarose froml Energy 96.19 % of these emissions arise from fuel combustion activities.
The most important sucategory ofl Energywith 53.61% of total sectoral emissions #012is 1A1Energy
Industries 1A2Manufacturing Industries and Constructiorsponses for 3.37 % and 1A3Transport for
13.61 % of total sectoral emissions. From 199@@i2emissions froml Energydecreased by1.68 %.

2 Industrial Processés the second largest category with 9.94 oftotal GHG emissions (includiftg.and
Use, LandUse Change and Forestrin 2012 (1 194.40Gg CQ eq.); the largest subategory is 2Metal
Productionwith 43.85 % of sectoral sharéd=rom 1990 t®012emissions fron? Industrial Processefecreased
by 37.98 %.

In 2012 0.37% of total GHG emissions (includiBgand Use, Landse Change and Forestiy the Czech
Republic (506 G&Q eq.) arose from the categor® Solvent and Other Product Userom 1990- 2012
emissions fron8 Solvent and Other Producsedecreased by0.44%.

4 Agricultureis the third largest category in the Czech Republic witl® éxdshare of total GHG emissions
(including 5Land Use, Landse Change and Forestrin 2012 (8 05837 Gg CQeq.); @.82% of these
emissions arose frordDAgricultural SoilsFrom 1990 t02012 emissions from4 Agriculture decreased by
50.58%.

5Land Use, Landse Change and Forestig/ the only category where removals exceeanissions.Net
emissionsfemovals from this category increased from 199@@4.2by 110.97 % to-7 25197 GgCQ eq.
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3.03% of the national total GHG emissions (includiigand Use, Landse Change and Forestriy 2012
arose from6 Waste. B.54 % share of GHG emissions arose fr6@ Solid waste disposal on laftinissions
from 6 Wade increased from 1990 t8012by 3340% to3 766.54GgCQ eq.

2012

1.A.1 Energy Industries

1.A.3 Transport

1.A.2 Manufacturing Industries and Construction
1.A.4 Other Sectors

2.C Metal Production

4.D Agricultural Soils

1.B Fugitive Emissions from Fuels

2.A Mineral Products

6.A Solid Waste Disposal on Land

2.F Consumption of Halocarbons and SF6
4.A Enteric Fermentation

4.B Manure Management

2.B Chemical Industry

1.A.5 Other (mobile)

Fuel combustion
emissions share

6.B Waste-water Handling

3 Solvent and Other Product Use
6.C Waste Incineration
5.BCropland

5.ESettlements

5.DWetlands

5.GOther

5.CGrassland

5.AForest Land

Fig. ES2 Sourcesand sinksof greenhouse gases in 1990 (Tg,@0.)
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ES 3.2

KP-LULUCF activities

Emission and removals estimates of GHGs for the KP LULUCF activities in the ye204 28@8presented

in TabeseA and 5

Tab. E® Ovewiew of KRLULUCHrticle 3.3 activities

A. Article 3.3 activities Unit 2008 2009 2010 2011 2012
A.1. Afforestation and Reforestation
CQ emissions/removals Gg -261.56 | -283.76 | -309.68 | -346.73 | -369.94
CH, Gg NO NO NO NO NO
N,O Gg NO NO NO NO NO
Net CQ equivalent emissions/removals| GgCQ eq. -261.56| -283.76| -309.68| -346.73| -369.94
A.2. Deforestation
CQ emissions/removals Gg 155.83 165.61 201.68 159.88 169.44
CH, Gg NO NO NO NO NO
N,O Gg 0.00 0.00 0.00 0.00 0.00
Net CQ equivalent anissions/removals | GgCQ eq. 156.17 165.95 202.04 160.24 169.81
*0.00 represents noaero value lower than 0.005
Tab. ES Overview of KRLULUCF article 3.4 activities

B. Article 3.4 activities Unit 2008 2009 2010 2011 2012
B.1.Forest Management
CQ emissions/removals Gg -4 233.57 | -6 247.58 | -4 935.38 | -6 690.60 | -6 975.78
CH, Gg 6.59 5.57 5.88 2.60 2.79
N,O Gg 0.05 0.04 0.04 0.02 0.02
Net CQG equivalent emissions/removals| GgCQeq. | -4081.06 | -6 118.73 | -4 799.38 | -6 63057 | -6 911.29
B.2. Cropland Management - Not elected
B.3. Grazing Land Management - Not elected

- Not elected

B.4. Revegetation

EXECUTIVEUMMARY
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ES 4 Overview of emission estimates and trends of i ndirect GHGs
and SQ

Emission estimates of indirect GHGs &t@lfor the period from 1990 ta2012are presented irmab.ES 6

Tab. ES Indirect GHGs an&G for 1990 t02012[Gg]

NOy co NMVOC Yo}
1990 742.34 1 070.29 311.27 1 875.52
1991 732.19 1 156.46 272.97 1772.20
1992 708.23 1161.72 257.47 1559.14
1993 690.75 1193.20 233.04 1 468.85
1994 450.84 1074.41 255.31 1290.19
1995 430.19 932.20 215.35 1 095.32
1996 446.69 964.88 265.16 934.45
1997 470.69 980.75 271.86 980.79
1998 414.14 812.22 267.15 442.22
1999 391.09 726.43 247.17 268.92
2000 396.70 680.03 244.31 264.45
2001 332.83 687.10 219.88 250.89
2002 319.40 587.53 202.86 237.39
2003 325.70 630.40 203.26 232.13
2004 333.56 622.56 198.46 227.22
2005 279.13 556.14 181.70 218.63
2006 283.78 539.89 178.60 211.23
2007 285.86 581.52 173.97 216.96
2008 262.75 496.20 165.66 174.34
2009 252.72 452.23 151.06 173.47
2010 240.03 453.61 150.89 170.32
2011 226.09 404.64 139.79 169.01
2012 210.77 366.31 128.56 157.91

Trend [%] 71.61 -65.77 -58.70 -91.58
NEC 286 - 220 283

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

Emissions of indirect greenhouse gases decreased from the period from 1280 2ofor NO; by 7161 %,
for CO by B.77%, for NMVOC58.70% and forSQ by 91.58%. The most important emission source for
indirect greenhouse gases a®D) are fuel combustion activities, for details see chapter 2.4 in Partl: Annual
inventory report.
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1 Introduction a nd general issues

1.1 Background information

1.1.1 Climate change

Greenhouse gases (i.e. gases that contribute to the greenhouse effect) have always been present in the
atmosphere, buitn recent historythe concentrations of a number of them are increasing as alre$dnuman
activity. Over the past century, the atmospheric concentrations of carbon diogidg, (nethane CH), nitrous
oxide (N,O) and halogenated hydrocarbons, i.e. greenhouse gases, have increased as a consequence of humar
activity. Greenhouse gasgsevent the radiation of heat back into space and cause warming of the climate.
According to thé~ourth Assessment Report of the Intergovernmental Panel on Climate GHa@gs 2007), the
atmospheric concentrations d€Q have increased by 3%, CH conentrations have more than doubled and
N,O concentrations have risen by 28, compared with the prendustrial era. Groundevel ozone also
contributes to the greenhouse effect. The amount of ozone formed in the lower atmosphere has increased as a
result ofemissions of nitrogen oxides, hydrocarbons and carnomoxide

Relatively new, mamade greenhouse gases that are entering the atmosphere cause further intensification
of the greenhouse effect. These include, in particular, a number of substances @ogtiirorine (Fgases),
among them HFCs (hydrofluorocarbons). HFCs are used instead of-lagepdepleting CFCs (freons) in
refrigerators and other applications, and theimissionsare on rapid increase. Compared with carbon dioxide,
all the other greehouse gases occur at ok}, N,O) or very low concentrations {gases). On the other hand,
these substances are more effective (per molecule) as greenhouse gases than carbon dioxide, which is the main
greenhouse gas.

The threat of climate change is comsied to be one of the most serious environmental problems faced by
humankind. The average surface temperature of the earth has risen by abq@t®6/ Ay GKS LI ai
and, according to the IPCC 4AR, will rise by anothedD8 / A Yy (i Ky&arsydépEndingrom the emission
scenario. The increase of the average surface temperature of the Earth, together with the increase in the
surface temperature of the oceans and the continents, will lead to changes in the hydrologic cycle and to
significantchanges in the atmospheric circulation, which drives rainfall, wind and temperature on a regional
scale. This will increase the risk of extreme weather events, such as hurricanes, typhoons, tornadoes, severe
storms, droughts and floods.

In consequence dcientific indications that human activities influence the climate and an increasing public
awareness about local and global environmental issues during the middle of the 1980s, climate change became
part of the political agenda. Thietergovernmental Pareon Climate Chang@PCC) was established in 1988
and, two years later, it concluded that anthropogenic climate change is a global threat and asked for an
international agreement to deal with the problem. Thinited Nationsstarted negotiations to create UN
Framework Convention on Climate CharfggFCCC), which came into force in 1994. The-tkrng goal
consisted in stabilizing the amount of greenhouse gases in the atmosphere at a level where harmful
anthropogenic climate changes are prevented. SincECQBIC came into force, the Framework Convention has
evolved and a Conference of the Parties (COP) is held every year. The most important addition to the
Convention was negotiated in 1997 in Kyoto, Japan.Kijfedo Protocoéstablished binding obligationsrfthe
Annex | countries (including all EU member states and other industrialized countries). Altogether, the emissions
of greenhouse gases by these countries should be at le¥sidwer during 2002012 compared to the base
year of 1990 (for fluorinatedrgenhouse gases, 1995 can be used as a base year). In 2001 the Czech Republic
ratified the Kyoto Protocoénd it came into force on February 16, 2005, even though it has not been ratified by
the United States.
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Under theKyoto Protocolthe Czech Republis committed to decrease its emissions of greenhouse gases in
the first commitment period, i.e. from 2008 to 2012, byBcompared to the base year of 1990 (the base year
for Fgases is 1995).

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gamissions and removals is one of the obligations following from the
UN Framework Convention on Climate Chaange itsKyoto Protocolln addition, as a result of membership in
the European Union, the Czech Republic must also fulfill its reporting requiteroencerning GHG emissions
and removals following from Decision of the European Parliament and Council No. 280/2004/EC. This Decision
also requires establishing a National Inventory System (NIS) pursuant tdytite ProtocolArt. 5.1) from
December 2005

The Czech Hydrometeorological Institu(€HMI) was appointed in 1995 by tihdinistry of Environment
(MoE), which is the founder and supervisor of CHMI, to be the institution responsible for compiling GHG
inventories. Thereafter, CHMI has been the offipimvider 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 anthropogie emissions of direct greenhouse gas¥3, CH, N,O, HFC, PFSf and
indirect greenhouse gas®&§0, CO, NMVOC ar&3. Indirect means that they do not contribute directly to the
greenhouse effect, but that their presence in the atmosphere may inflaghe climate in various ways. As
mentioned above, ozone @is also a greenhouse gas that is formed by the chemical reactions of its
precursors: nitrogen oxides, hydrocarbons and/or carbmmoxide

The obligations of th&yoto Protocohave led to an ioreased 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 @a43eN,0, CH, HFCs, PE@ndSk
are calculated a€Q equivalents and added together to produce a total. Together with the direct greenhouse
gases, also the emissionsh®, CO, NMVOC argl3 are reported to UNFCCC. These gases are not included in
the obligations of the Kyot@rotocol. The emission estimates and removals are reported by gas and by source
category and refer t®012 Full time series of emissions and removals from 199202 are included in the
submission.

Inventories of emissions and removals of greenhouseegasere prepared according to the IPCC
methodology: Revised 1996 Guidelingdl>CC, 1997)500d Practice Guidang@gPCC, 2000)s00d Practice
Guidance for LULUCHPCC, 2003); application of this general methodology under coaptyific
circumstances wilbe described in the sectespecific 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. This means that data presentesiybar can change in the next submission.

G GKS o0S3aAYyYAYy3a 2F wnndr GKS { SONB iindtated dutlingdddo f A &
the National Inventory Report including elements under the Kyoto Prétocob | b C/ / / £ H AN o
instructions on how to combine the existing requirements on reporting pursuant to decision 18/CP.8 and
14/CP.11, see (UNFCCC, 2006) with the requirements on reporting pursuant to Article 7.1 of the Kyoto Protocol
given in Decision 15/CMP.1. This report attemptfoltow this methodical handbook.

The current data submission (2013) for UNFCCC and for the EU contains all the data setsf@01280
the form of the official UNFCCC software calltRF Reportgversion3.6.2).

1.2 National Inventory System and institu tional arrangement

The National Inventory System (NIS), as required bykKineto ProtocolArticle 5.1) and byRegulation
No0.5252013/EC, has been in place since 2005. As approved b¥thestry of Environmen(MoE), which is
the single national entityith overall responsibility, the founder of CHMI and its superior institution

TheCzech Hydrometeorological Instit(teHMI), under the supervision of tiinistry of the Environmenis
designated as the coordinating and managing organization resporisitiiee compilation of the national GHG
inventory and reporting its results. The main tasks of CHMI consist in inventory management, general and
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crosscutting issues, QA/QC, communication with the relevant UNFCCC and EU bodies, etc. Mr. Ondrej
Minovsky ighe responsible person at CHMI

Sectoral inventories are prepared by sectoral experts from sestitwing institutions, which are coordinated
andreviewedby CHMI:

1 KONEKO MARKETING Ltd. (KONEKO), Prague, is responsible for compilation of the insecttmry in
1, Energy, for stationary sources including fugitive emissions

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

9 Czech Hydrometeorological Institute (CHMI), Prague, isoresiple for compilation of the inventory
in sectors 2 and 3, Industrial Processes and Solvent and Other Product Use

1 Institute of Forest Ecosystem Research Ltd. (IFER), Jilove u Prahy, is responsible for compilation of
the inventory in sectors 4 and 5, Agriture and Land Use, Land Use Change and Forestry

1 Charles University Environment Centre (CUEC), Prague, is responsible for compilation of the
inventory in sector 6, Waste.

Official submission of the national GHG Inventory is prepared by CHMI and apprpwbd Ministry of
EnvironmentMoreover, the MoE secures contacts with other relevant governmental bodies, such @zehbk
Statistical Office the Ministry of Industry and Tradand the Ministry of Agriculture In addition, the MoE
provides financial reources for the NIS performance to the CHMI, which annually concludes contracts with
sectorsolving institutions.

More detailed information about NIS is given in thgtial Report(MoE, 2006) and in thé" National
Communicatior{MoE, 2014

1.3 Inventory pr eparation

1.3.1 Brief description of the inventory process

UNFCCC, thiéyoto Protocodnd the EU greenhouse gas monitoring mechanism require the Czech Republic
to annually submit &ational Inventory RepofNIR) andCommon Reporting Form@ERF) tables. The amad
submission contains emission estimates for the second but last year, so the 2013 submission contains
estimates for the calendar year @012 The organisation of the preparation and reporting of the Czech
greenhouse gas inventory and the duties ofinistitutions are detailed in the previous section (1.2).

The preparation of the inventory includes the following three stages:

1 inventory planning
9 inventory preparation
1 inventory management.

During the first stage, specific responsibilities are defined aldcated: as mentioned before, CHMI
coordinates the national GHG inventory, including the planning period. Within the inventory system, specific
NEBALRYaAaAOARATUAEYEI ApdSON@diA2yacs | NBE RSTAySHEalF2N i
activities related to the preparation of the inventory, including QA/QC, data management and reporting.

During the second stage, the inventory preparation process, experts from ssadtong institutions collect
activity data, emission factors arall the relevant information needed for final estimation of emissions. They
also have specific responsibilities regarding the choice of methods, data processing and archiving. As part of the
inventory plan, the NIS coordinator approves the methodologitalice. Sectoesolving institutions are also
responsible for performing Quality Control (QC) activities that are incorporated in the QA/QC plan, (see
Chapter 1.5). All data collected, together with emission estimates, are archived (see below) and docdumente
for future reconstruction of the inventory.

In addition to the actual emission data, the background tables of the CRF are filled in by the sectoral experts,
and finally QA/QC procedures, as defined in the QA/QC plan, are performed before the datamittesuto
the UNFCCC.
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For the inventory management, reliable data management to fulfil the data collecting and reporting
requirements is necessary. As mentioned above, data are collected by the experts from the sector solving
institutions and the reportingrequirements increase rapidly and may change over time. The data and
calculation spreadsheets are stored in a central network server at CHMI, which is regularly backed up to ensure
data security. The inventory management includes a control system fdo@liments and data, for records and
their archives, as well as documentation on QA/QC activities (see Chapter 1.5).

1.3.2 Activity data collection

Collection of activity data is based mainly on the official documents ofcexh Statistical Offi¢€zSO),
which are published annually, where th€zech Statistical Yearbodak the most representative example.
However for industrial processes, because of @mech Act on Statisticeroduction data are not generally
available when there are fewer than 4 enterprisasthe 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 redigteiividual sources and
emissions, called REZZO, is utilized as source of activity data.

Emission estimates from Sector EAel Combustion Activitiese based on the official Czech Energy Balance,
compiled by theCzech Statistical Officddata from theCzech Energy balance are processed both in the
Reference Approach (TPE®rimary sources data are used) and in the Sectoral Approach (data for fuel
transformations and final consumptions). However, in the latter case, some additional data are required (e
data on transportation statistics).

So far, data from the emission trading system has been used to only a limited degree in the Czech national
greenhouse gas inventory (e.g. in the sector of Industrial proceddawral Products). It was recommendém
0KS /1TSOK Ay@Syidz2NE -OrSkyYl NBIZNWBYZER SliokeS (NS GiS YUK Sa AR G |
RSANBS® C2NJ GKAA LM2N1LIR2A&AST GKS GSIY KIF& LINBLI NBR |y
relevant EU ETS data in the natib inventory. At the present time, CHMI, in cooperation with MoE, is
preparing a database of the activity and emission data from the EU ETS system, which could be used in
preparation of the national inventory. Consequently, it can be expected that thasewdll be employed more
extensively only in future inventories.

¢KS YFAY LINI 2F GKA&A GAYLINROGSYSyld LXFyé¢ O2yarad
inventory.

1.3.3 Data processing and storage

Data SectorlA Fuel Combustion Activitiese processed by the system of interconnected spreadsheets,
O2YLIAE SR Ay af{ 9EOSt F2ft 2 sGuiddinedivol22Norkbiock Shie System NS & S
extended by incorporating sheets with modified energy balance: these sheets represemguardata 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-vegyusing a system of joined
spreadsheets taken from thé/orkbookand slightly modified in ordeto respect national circumstances. The
following examples of such cases of processing can be mentioned: agriculture, waste, fugitive emissions. On
the other hand, in some cases, e.g. for solvent use, such a system is not as efficient and thus itigeslibgtit
spreadsheets inspired by the CORINAIR methodology. For LULUCF, a specific spreadsheet system is use
respecting the national methodology.

Originally, the calculation spreadsheets related to the individual sectors were stored only in the relevant
sectorda 2 f GAY3I AyaldAddziaAzyad hy (KSODdzadRE 2 N5 BBODRY YSY |
system was developed for central archiving, based on storage of documents from institutions participating in
the national system in electronic forin a central foldesstructured FTP data box located at CHMI. During the
ddzo a Sl d2ydiy GoNBY NBOASGEE AY HnndpX GKAA aédadsSy o1 a Sgl
it was decided to further improve the archiving system using more sapaistl arrangements.
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1.3.3.1 Archiving process scheme

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

Material archived by the sectesolvingorganizations

Input data in unmodified form

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

Outputs from CRF

Outputs from QA/QC

Other relevant documents

= =4 =4 =4 - A

Material archived by the coordinator

1 All administrative agenda with text outputs (contracts, orders, invoices)

1 Important correspondence related to the operation and functioning of NIS
9 Outputs from QA/QC

9 Other relevant documents

Structural arrangements of th NIS Archive

The archiving system contains and connects 4 individual units.

1) The archive of the sectesolving organization
1 Functionality and administration are based on contracts with the seséring organizations
1 Administration is provided by the sectl organizations

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

3) Central closed archivef 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 tiseat of the coordinator (CHMIt NJ 3dzS Y2 Y2 njl y& o

Entries in the archive are always performed as of 30 June of the relevant year of submission and a

detailed records of them is also archived.

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

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

=A =4 =4 =8 =4

4) Centralaccessible archive

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

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

Available at http://portal.chmi.cz

Administered by the NIS coordinator

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

=A =4 =4 =8 =9
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1.4 Brief general description of methodology

The methods used in the Czech greenhouse gas inventory are consistent with thed®©Gdology, which
has been prepared for the purpose of compilatiminational inventories of anthropogenic GHG emissions and
removals. The existing and valid version of the IPCC methodology consists of the Revised 1996 Guidelines (IPC
1997), IPCC Godttactice Guidance (IPCC, 2000), IPCC Good Practice Guidance for LULUCF (IPCC, 2003) and
well-founded cases (respecting national circumstances), also 2006 IPCC Guidelines for National Greenhouse
Gas Inventories (IPCC, 2006).

Depending on the complexif the calculation and types of emission factors used (generally recommended
- default, countryspecific, sitespecific and technologgpecific), the approaches described in the IPCC
methodology consist of three tiers. Tigris typically characterized sympler calculations, based on the basic
statistical data and on the use of generally recommended emission faacefault) of global or continental
applicability, tabulated directly in above mentioned methodical manuals.

Tier2 is based on sophisticatezhlculation and usually requires more detailed and less accessible statistical
data. The emission factors (counpecific or technologgpecific) are usually derived using calculations based
on more complex studies and better knowledge of the sourcenkw these cases, it is sometimes possible to
find the necessary parameters for the calculation in IPCC manuals. Procedures in Tier 3 are usually considerec
to consist in procedures based on the results of direct measurements carried out under locéibosndi

Methods of higher tiers should be applied mainly for key categories. Key categories (key source categories)
are defined as categories that cumulatively contribute 90% or more to the overall uncertainty either in level or
in trend. Apparently, procadtes in higher tiers should be more accurate and should better reflect reality.
However, they are more demanding in all respects, and especially they are more expensive. An overview of the
methods and emission factors used by the Czech Republic for estin@ftemissions of greenhouse gases is
IAPSY Ay GKS /wC ¢Fo6fS a{dzYYINE o0¢é®

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 categosieex&mple, for combustion of
fuels, countryspecific faadbrs are employed only for browhard coaland natural gaswhile the default
emission factors are employed for the other fuels. Similarly, for Industrial Processes, only the Tier 1 method is
used fo the production of iron and steel. In contrast, the methods of higher tiers and/or cowsmegific
FIOU2NAR FFNB SYLX 28SR FIFENJ Y2NB FNBljdzSydate F2N 2G4KS
tflyeés gKAOK gAff I aiéhof3ngrdsophisiicaiedl mahds Bf dagher tistsy i N2 R dzO i

All direct GHG emissions can also be expressed in terms of total (or aggregated) values, which are calculatec
as a sum of the emissions of the individual gases multiplied by the Global Warming Potdogal (G\WP).

GWP correspond to the factor by which the given gas is more effective in absorption of terrestrial radiation
than CQ (1 for CQ, 21 forCH, and 310 forN,O). The total amount of fases is relatively small compared to
CQ, CH and N,O; nevertheless their GWP values are larger b¢ @rders of magnitude. Consequently, total
aggregated emissions to be reduced according toktieto Protocoare expressed as thequivalent amount of

CQ with the same radiation absorption effect as the sum of thaividual gases.

On the other hand, in preparing this inventory, somewhat less attention was paid to emissions of the
precursors NO, CO, NMVOC an8Q, which are covered primarily by th€onvention on LornBange
Transboundary Air PollutigfCLRTAP) andeanot directly related to the Kyoto Protocol. Their inventories are
compiled for the purposes of CLRTAP by N¥Rv(Format of Reportingby another team at CHMI. Thus
emissions of precursors in the GHG inventory (CRF) have been fully taken over andredrisben NFR to
CRF. A detailed description of the methodology used to estimate emissigmeairsorsis provided in the
Czech Informative Inventory Report (lIR), Submission under the WREREAP Conventiqgubmitted
annually by 15 February.

IN{ SLIGSYOSNI 2F uwnmu GKS /T SOK ylI (A 2cfttalised BoN&SD/ KE2KASH
Czech national inventory team has not yet received annual inventory report (ARR) and thus was not able to
take into account final comments and recommetidas of the international Expert Review Team (ERT) in this
submission. Therefore in most cases, the comments and recommendations will be taken into account in the
2015 submission.

Methodical aspectare described ina greater detail in secteoriented Chaters 3 to 8 and in Chapter 10
GwSOFf Odzf  GA2Yy & | YR L Y LIN®Ras®ihShe Gieactions of tKe QzECIS tddm mathel £ &
comments and recommendations of the recent international review organised by UNFCCC.
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1.5 Information on the QA/QC Plan

Inthed AQ2 dzy i NBE. NB@BASgé¢ Ay hOG20SNI 2F wnndX GKS 2NR 3,
it was necessary to immediately establish a new conception of the QA/QC plan, an outline of which is
presented in this chapter.

The QA/QC system is an igtal part of the national system. It ensures that the greenhouse gas inventories
and reporting are of high quality and meet the criteria of transparency, consistency, comparability,
completenessaccuracy and timeliness set for the annual inventories @égnouse gases.

The objective of the National Inventory System (NIS) is to producegoiity GHG inventories. In the
context of GHG inventories, high quality provides that both the structures of the national system (i.e. all
institutional, legal and preedural arrangements) for estimating GHG emissions and removals and the inventory
submissions (i.e. outputs, products) comply with the requirements, principles and elements arising from
UNFCCC, th&yoto Protocglthe IPCC guidelines and the EU GHG mangomechanism RegulationNo
5252013 of the European Péament and of the Coungil

Annex 8 provides general form for QC procedures which is used in CR by each sectoral expert. Possible
findings are examined and if possible corrected or included indugmment plan for future submissions.

Last year the meeting with Slovak National Inventory team in order to digliffissilties in processing GHG
inventories in both teams was held. Several general issues were discussed, for instance the approach of
estimating uncertainties. Concerning Energy sector the approaches of emissions estimating and also the issue
of developing country specific emission factors were conferred. Similar bilateral meeting will be held this year
(2014) in May.

1.5.1 CHMI as a coordinating institution of QA/QC activities

The NIS coordinator (NIS manager) from fBeech Hydrometeorological Institu{€HMI) controls and
facilitates the quality assurance and quality control (QA/QC) process and nominates QA/QC guarantors from all
sectorsolvinginstitutions. The NIS coordinator cooperates with the archive administrator on implementation
and documentation of all the QA/QC procedures.

The Czech NIS team, which consists of involved experts from CHMI and experts fromsdeutgr
institutions, cogerates 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 sectoral expert a
bilateral meetings. At least once a year, a joint meetihgll 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 the
Ministry of the EnvironmentMoE) during supervisory days. At these times, the Nt®8damator 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 -sebtorg institutions.

An electronic quatly 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/QCivities is archived centrally at CHMI.

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

The CHMI 1SO 9001 working manual encompasses the NIS segment, which is obligatory for the relevant
experts at CHMI and is also recommended for experts from the ssoteing mstitutions. The NIS segment is
developed in the form of flovcharts (diagrams) and consists of three s@gments: (i) Planning and
management of GHG inventories (ii) Preparation of sectoral inventories (iii) Compilation of data and text
outputs.

In thisway, the NIS segment defines the rules for cooperation between CHMI as coordinating institution and
the experts from the sectesolving institutions. This involves the phase of inventory planning (including QA/QC
procedures) and provides instructions fdnet 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
contracts between the CHMI and the seceBmlving institutions, which are renewed annlyal

v!Iikv/ LI Iy A& NB3IdzZ F NI & dzZaJRIFGSR® ¢KAA &SFNBRQ |
performed QA/QC procedures and improvement of the archiving system.
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1.5.2 QA/QC process

The starting point for preparing a higjuality GHG inventory consists ionsideration of the expectations
and requirements directed at the inventory. The inventory principles defined in the UNFCCC and IPCC
guidelines, that is, transparency, consistency, comparability, completeness, accuracy and timeliness, are
dimensions of quiity for the inventory and form the set of criteria for assessing the output produced by the
national inventory system. In addition, the principle of continuous improvement is included.

The inventory planning stage includes the setting of quality objestand 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 specifical expressions about the standard thatdsagiméehe
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, quai objectives should be measurable.

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

1) Continuous improvement
1 Treatment of review feedback is systematic
1 Improvements promised in the National Inventdgport (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 being developed.

2) Transparency
1 Archiving of thenventory is systematic and complete
9 Internal documentation of calculations supports emission and removal estimates
1 CREF Tables and the National Inventory Report (NIR) include transparent and appropriate descriptions
of emission and removal estimates aofitheir preparation.

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

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

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

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

7) Timeliness
91 Highquality inventory reports reach their recipient (EU / UNFCCC) within the set time.

The quality objectives and the planned general QC and QA procedures regarding all the calculation sectors
are recorded as the QA/QC plan. The QA/QC plan specifies the actions, tHalesHer 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 deliver highality inventories. The QA/QC plan is updated
annually.

1.5.3 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 QA/QC plan.

The QC procedures used in the Czech GHG inventory contiplihe/iPCC Good Practice Guidan@eneral
inventory QC checks (IPCC, 2000), Table 8.1 and (IPCC, 2003), Table 5.5.1 include routine checks of tf
integrity, correctness and completeness of data, identification of errors and deficiencies and documentation
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and archiving of inventory data and quality control checks. In addition to general QC checks, espegdy

QC checks including technical reviews of the source categories, activity data, emission factors and methods are
employed on a casby-case bas 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 category, which provides a recordlud 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 sespacific chapters of NIR.

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

Each sectobolving institutiongc KONEKO, CDV, CHMI (Industrial processes), IFER ang \@lUE@gest, to
the NIS coordinator (CHMI, Mr. Ondrej Minovsky), their QA/QC guarantors, bfmfor the compliance of
all the QA/QC procedures in the given sector with the IBGGd Practice Guidan¢dPCC, 2000) and (IPCC,
2003) and also with the QA/QC plan.

At the basic level of control (Tier 1), individual steps should be controlled acgdalithe Table 8.1 (IPCC,
2000) and Table 5.5.1 (IPCC, 2003). The first step is carried out by the person responsible for the respective
sub-sector (autecontrol). This is followed by the 2nd step carried out by an expert familiar with the topic. The
reporting on the implemented controls is documented in a special form prepared by CHMI. The completed
form with all the records of the performed checks is, for QC, Tier 1, submitted to the NIS coordinating
institution ¢ CHMI, together with data outputs: (i) XMille generated by the CRF Reporter, (ii) detailed
calculation spreadsheet in MS Excel format, containing, in addition to all the calculation steps, also all the
activity data, emission factors and other parameters, as well as further supplementary degasaey for
emission determination 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 NISdioator, will assess the conditions for Tier 2
in the given sector (e.g. comparison with EU ETS data or with other independent sources). If everything is in
order, the sectoral QA/QC guarantor organizes the QC check according to Tier 2.

CHMI, as the NIS edlinating institution, carries out mainly formal control of data outputs in the CRF
WSLR2NISNE aAYAfLFN G2 (GKS é¢{eéyiKSaAra IyR ! aaSaayvySsSyid
controls the consistency of time series, and possible IEF daoee of the expected intervals (outliers), as well
as the completeness and suitability of the use of notation keys and commentaries in the CRF Reporter (mainly
for NE and IE), etc.

1.5.4 Quality assurance procedures

Quality assurance comprises a planned systémeview procedures. The QA reviews are performed after
application of the QC procedures to the finalised inventory. The inventory QA system comprises reviews and
audits to assess the quality of the inventory and the inventory preparation and reponmirtg@$s, to determine
the conformity of the procedures employed and to identify areas where improvements could be made. While
QC procedures are carried out annually and for all the sectors, it is anticipated that QA activities will be
performed by the indiidual sectors at longer intervals. Each sector should be reviewed by a QA audit approx.
once in three years, as far as possible. In addition, QA activities should be focused mainly on key categories.

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

An example of QA activities performed in the past was the QA audit focused on General arclittiogs
issues and on Transport, which was performed by Slovak B¥#a&tory experts in November 2009. The
objectives of this QA review were

1 Judgement of the suitability of the general and crosscutting issues (including uncertainty) and to
check whether the national approach used for road transport is in line withRE€Imethodology
1 Recommendation of improvements in both cases.

Another QA procedure is held for Energy seatostationary combustion these dayend for Industrial
Processes sectoExternal specialist fahese sectors is participating on this issues.
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Smilar bilateral QA reviews concentrated more on individual sectors are planned for the future. Example of
functional peer review can be deemed annual QA/QC assessment performed by EEA for each EU member state
Findings of the assessment and remedies/exatams are discussed and stored in a web based application
specifically designed for this purpose. Most recent selective QA activity is the participation in "Project on
assistance to MS with KP reporting" launched by European Commission.

The annual UNFCGQG@ventory reviews have similar and even more important impact on improving the
guality of the national inventory. Therefore, the Czech team very carefully analyses the comments and
recommendations of the international Expert Review Team and strives temepit them as far as possible.

1.5.5 Implementation of QA/QC procedures in cases of recalculations

The QA/QC procedures describag to date are related particularly to standard situations, where the
emission data from previous years remain unchanged and onlgséns for the currently processed year are
determined. The IPCC methodology requires that, in some cases, the emissions for previous years also be
recalculated. These recalculations should be performed when an attempt is made to increase the accuracy by
introducing a new methodology for the given 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, recalatibn should be performed in response to recommendations of
the international inspection teams organized by the bodies of either the UN Framework Convention or the
European Commission.

While new data are available roughly ten or eleven months after theofrilde monitored year for standard
emission determinations for the previous year, reasons for recalculation mostly arise well beforehand. If the
methodology is changed during recalculation, the 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 yed®90. It is thus obvious that the danger of potential errors or
omissions is greater in recalculation than in standard determination of the previous year usingtdedell
methodology.

For these reasons, in recalculation, greater attention must be aiQA/QC control mechanisms where, in
addition to technical QC control (Tier 1), it is necessary to employ more demanding control procedures (Tier 2)
and, where possible, also independent QA control by an expert not participating in the emission inventory i
the given sector. While, for standardly performed QA/QC procedures, longer time validity is assumed, planning
control procedures for recalculation must be tailored for the specific recalculation by the sector manager in
cooperation with the NIS coordinat and QA/QC NIS guarantor.

Specific examples of recalculation are given in the semtented chapters and in Chapter 10.

1.6 Key source categories

The Good Practice Guidang#PCC, 2000) and (IPCC, 2003) provides two tiers of determining kbgse
categories (key sourcesiKey categorieby definition contribute to ninety percent of the overall uncertainty in
a level (in emissionper year) or in a trend. The procedure in the Tefollows from this definition, and
requires thorough analysis of the uncertgi 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 nationalllev
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Tab.1-1 Identification of key categories by level assessment (LA) and trend assessment (TA) for 2012 evaluated with and without
LULUCEF (Tier 2)

IPCC Source Categories GHG (LA % TA % Cum. LA [Cum. TA |KC_L|KC_ T |[KC Type
1.A Stationary CombustiorSolid Fuels CQ 42.784 20.348 42.784 20.348 1 1 LA, TA
1.A.3.b TransportRoad Transportation CQ 10.586 18.140 53.369 38.487 2 2 LA TA
1.A Stationary CombustiorGaseous Fuels CQ 10.057 10.488 63.426 48.975 3 3 LA TA
5.A.1 Forest Land remaining Forest Land CQ 5.298 6.841 68.725 62.915 4 5 LA TA
2.C.1 Iron and Steel Production CQ 3.787 5.606 72.511 68.521 5 6 LA TA
1.A Stationary CombustiorLiquid Fuels CQ 3.302 7.098 75.814 56.074 6 4 LA TA
4.D.1 Agricliural Soils, Direct Emissions N,O 2.775 2.158 78.589 82.270 7 10 LA, TA
6.A Solid Waste Disposal on Land CH 2.671 3.682 81.260 76.731 8 8 LA, TA
1.B.1.a Coal Mining and Handling CH 2.382 3.380 83.642 80.112 9 9 LA TA
2.F.16 Fgases UseODS substitigs Fgas 1.927 4.528 85.569 73.049 10 7 LA TA
4.D.3 Agricultural Soils, Indirect Emissions N,O 1.786 1.408 87.354 88.661 11 14 | LA TA
4.A Enteric Fermentation CH 1.571 1.600 88.926 87.252 12 13 LA TA
1.A.3.b TransportRoad Transportation N,O 0.841 1.701 90.769 83.971 14 11 | LA TA
2.A.3 Limestone and Dolomite Use CQ 0.756 1.028 92.283 90.804 16 16 LA, TA
4.B Manure Management N,O 0.554 1.015 93.443 91.819 18 17 LA, TA
2.A.2 Lime Production CQ 0.402 0.484 94.351 95.362 20 23 | LA TA
4.B Manure Managemen CH 0.394 0.533 95.145 94.878 22 22 LA TA
2.A.1 Cement Production CQ 1.003 0.306 89.928 97.200 13 LA
1.A.5.b Mobsources in Agriculture and Forestry |CQ 0.757 0.012 91.526 99.994 15 LA
1.B.2 Fugitive Emission from Oil, Natural Gas CH, 0.607 0.211 92.889 98.217 17 LA
6.B Wastewater Handling CH 0.506 0.135 93.949 98.836 19 LA
2.B.1 Ammonia Production CQ 0.400 0.029 94.752 99.629 21 LA
1.A Stationary CombustiorSolid Fuels CH, 0.172 1.681 98.754 85.652 12 TA
5.B.1 Cropland remaining Cropth CQ 0.067 1.116 99.561 89.776 15 TA
1.A Stationary CombusticrBiomass CH, 0.353 0.741 95.498 92.560 18 TA
1.A Stationary CombustiocrOther fuelss MSW CQ 0.280 0.610 97.031 93.170 19 TA
2.B.2 Nitric Acid Production N,O 0.317 0.608 96.148 93.7718 20 TA
1.A Stationary CombustiorOther fuels- 1A2 CcQ 0.241 0.567 97.549 94.345 21 TA

The procedure of the Tidr is based on the fact that ninety percent of the overall uncertainty in a level or in
a trend is usually caused only by those soarediose contribution to total emissions does not exceed®5
This procedure is illustrated in TablXdetermined on the basis of the level of emissions, i.e. level assessment
and on the basis of trends, i.e. trend assessment). The sources or theiogagegre for level assessment
ordered on the basis of decreasing contribution to total emissions.KElgecategoriesvere considered to be
those whose cumulative contribution is less than%®5For trend assessment, a similar procedure is used; with
the difference that here the decisive quantity is defined as the product of the relative contribution to the total
emissions (determined in the previous case) and the absolute value of the relative deviation of the individual
trends from the total trend.

In previous submissions, onkey sourcesdentification not considering the LULUFC sector base&Good
Practice Guidanc@PCC, 2000), were performed. Starting with the 2008 submissiorkethecategoriesare
identified according tdGood Practice Guidance b LUCHPCC, 2003), which also considers categories from
LULUCEF. However, for the right identificatiorkel/ categoriesalso assessment without consideration of the
LULUCF categories was employed. It is obvious from Fhlihdt no additionakey categry was identified
when the LULUCF categories were not considered.

On the whole, 25key categorieswvere identified either bylevel assessmenir by trend assessmentA
summary of the assessed numbers concerikigg categoriess given in Tab.-2.
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Tab.1-2 Figuresfor key categories assessed

Key categories (KC) with LULUCF 28
KCidentified by LA 22
KCidentified by TA 23
KCidentified by LA + TA concurrently 17
KCidentified by only LA 5
KCidentified by only TA 6

Key Categories (KC) without LULUCF: 26
KCidentified by LA 20
KCidentified by TA 20
KCidentified by LA + TA concurrently 14
KCidentified by only LA 6
KCidentified by only TA 6

Of the overalhumber of B key categories, some of them are right on the%®%orderline and thus appear
only occasionally.

1.7 Uncertainty analysis

Uncertainty analysis characterizes the extent (i.e. possible interval) of results for the entire national
inventory and forits individual components. Knowledge of the individual and overall uncertainties enables
compilers of emission inventories better understanding of the inventory process, which encompasses
collection of suitable input data and their evaluation. Uncertaiatyalysis also help in identifying those
categories 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 baseaxh the error propagation method (Tier 1), using calculation
sheets obtained according to the prescribed methodical manuals (IPCC, 2000 and 2006), has been used in the
Czech national inventory for a number of years. The accuracy of the calculation algoaishipeen sufficiently
verified but problems have been caused to date by the only roughly estimated input parameters (i.e.
uncertainty in the activity data and emission factors for the individual categories).

Consequently, the existing procedure was retentviewed and these input parameters were refined both
on the basis of data published in the literature (IPCC methodical manuals, national inventory report, scientific
literature) and also on the basis of qualified expert estimates. Experts from CHMillatie contributing
sectoral organizations patrticipated in this 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 describd in the study (CHMI, 2012b).

However, refinement of the input parameters did not substantially affect the resultant uncertainty values.
For example, the resultant uncertainty in greenhouse gas emissions (including LULUCF) in the data for 2010
(reported in2012) corresponded to a reduction of tkacertainty by less than 1 percent.

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 théaimigesinalysis fo2012 after
above mentioned revision of the input parameters are given in T&b. 1

Results of uncertainty assessment were obtained (i) for all sectors including LULUCF and (ii) for comparison
also for all sectors without LULUCF. Thenmested overall uncertainty in level assessméoase with LULUCF)
reached 31 %. The correspaling uncertainty in trend is 202%.

The same source categories used in key sources assessment have also been used even in uncertaint
analysis. In this wayhé uncertainty analysis result will be used later for Tier 2 key source analysis, which might
be more suitableFor detailed analysis please consult the annexed spreadsheet.
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Tab.1-3 Uncertainty analysis in lesl and trend assessments f@012(Tier 1)

T X
g £5 g g £ k=
N S s 5 > =
IPCC Source Category g 2 o2 5 5 ?E QE
5.8 - & e o £ S £ 88
o o & 2o 5 5 =] €873
k4 0= = @ 0 Q o <
) &5 528 2| 35 | 3s5&
1.A Stationary CombustiorBiomass | CH 56.48 364.43 8.00| 50.00| 1.32E01 8.29E02
1.A Stationary CombustiorBiomass | N,O 27.24 132.05 8.00| 60.00| 5.73E02 3.44E02
;l:'u/z Etat'onary CombustiorGaseous | - | 1516490 | 15058.27 3.00| 250| 4.22E01| 3.26E01
;l:'uAe l,sstat'onary CombustiorGaseous | -, 20.59 25,51 3.00| 50.00| 9.16E03| 2.85E03
;l:'uAe Psstat'onary CombustiorGaseous |\ 6.91 8.51 3.00| 60.00| 3.66E03 | 1.13E03
;l:'u/z Etat'onary Combustiortiquid | - | 1350118 4 854.65 500| 3.00| 2.03E01| 1.82E01
;l:'uAe gtat'onary Combustio Liquid | -, 14.30 3.45 5.00| 50.00| 1.24E03| 1.58E03
;l:'uAe I,Sstat'onary Combustiortiquid |\ 33.99 12.77 5.00| 60.00| 551E03| 3.18E03
1.A Stationary CombustiorLA2 co 0.00 31812 | 10.00| 15.00| 4.11E02 | 3.24E02
1.A Stationary CombustiorLA2 CH 0.00 0.66 | 10.00| 50.00| 2.41E04| 1.69E04
1.A Stationary CombustiorLA2 N,O 0.00 140 | 10.00| 60.00| 6.10E04 | 4.26E04
1.A Stationary CombustiorMSW | CQ 36.53 339.93 | 20.00| 20.00| 6.89E02 | 5.67E02
1.A Stationary CombustiorMSW | CH, 0.00 000 | 20.0| 50.00| 3.96E07 | 2.74E07
1.A Stationary CombustioMSW | N,O 0.41 378 | 20.00| 70.00| 1.97E03 | 1.32E03
;l:'uAe éta“o”ary Combustiorsolid Co | 110713.47 | 63393.66 400| 3.00| 2.27E+00, 1.78E+00
;l:'uAe lita“o”ary CombustiorBolid | | 1 335 45 178.8 400| 5000| 6.40802 | 1.83E01
;l:'uAe I,Sstat'onary CombustiorBolid NO | 49453 290.80 400| 6000| 1.25801| 1.68E02
1.A.3.a TransporCivil Aviation co 145.90 7.62 4.00| 3.73| 2.99E04 | 1.72E03
1.A.3.a TransporCivil Aviation CH 0.60 0.03 4.00| 2100| 4.69E06| 3.97E05
1.A.3.a TransporCivil Aviation N,O 6.26 0.33 4.00| 40.00| 9.41E05| 7.86E04
1.A.3.b TransportRoad CQ | 623878 15 863.86 3.00| 2.36| 4.34E01 | 3.59E01
Transportation
1.A.3.b TransporRoad CcH 26.47 18.85 3.00| 100.00| 1.35E02 | 5.03E04
Transportation
1.A3.b TransporRoad N,O 131.76 653.80 3.00 | 100.00| 4.69E01 | 2.78E01
Transportation
1.A.3.c TransportRailways o) 651.48 273.01 500| 1.48| 1.02E02| 9.62E03
1.A.3.c TransporRailways CH, 0.86 0.36 5.00| 100.00| 2.58E04 | 1.15E04
1.A.3.c TransporRailways N,O 11.58 4.85 5.00| 100.00| 3.49E03 | 1.55E03
1.A.3.d TransportNavigation CQ 56.41 15.69 5.00 1.50| 5.87E04 | 5.74E04
1.A.3.d TransportNavigation CH 0.07 0.02 5.00| 50.00| 7.45E06 7.56E06
1.A.3.d Transport Navigation N,O 1.00 0.28 500| 90.00| 1.80E04 | 1.83E04
L.A.3.e TransporOther ca 483.53 69.88 4.00| 3.00| 2.51E03 | 4.36E03
Transportation
1.A.3.¢ TransporOther CcH 0.93 0.13 400| 5000| 479805 | 1.25E04
Transportation
1.A.3.e TransporOther N,O 0.27 0.04 4.00| 60.00| 1.69E05 | 4.44E05
Trangportation
1.A.5.b Other mobile sources CQ | 1600.90 1094.81 700| 3.00| 5.98E02| 5.35E02
1.A.5.b Other mobile sources CH 7.05 1.59 7.00| 50.00| 5.77E04 | 8.08E04
1.A.5.b Other mobile sources N,O 19.59 22.87 7.00| 60.00| 9.91E03 3.00E03
1.B.1.a Coal Mining and Handling CQ 456.24 259.41 4.00| 25.00| 4.71E02 9.90E03
1.B.1.a Coal Mining and Handling CH 7 599.96 3262.27 4.00| 13.00| 3.18E01 1.56E01
1.B.1.b. Solid Fuel Transformation | CH, 0.63 403 | 40.00| 50.00| 1.85E03 | 1.43E03
1.B.2 Fug. Emission from Oil, Nat. G CQ 4.02 12.14 7.00| 75.00| 6.56E03 | 3.52E03
1.B.2 Fug. Emission from Oil, Nat. G| CH, 897.48 538.35 7.00| 75.00| 2.91E01 | 3.95E02
1.B.2 Fug. Emission from Oil, Nat. G N,O 0.01 0.04 7.00| 75.00| 1.92E05| 1.04E05
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T W S
8 £5 ‘§ g £ £
IPCC Source Category § @ S 3 5 ‘g 3 ‘E 3 ‘E
S = £ o 5} £3 £TS

o | 18 | B3, | 5| : | g3 |2z

& & 5 528 2| 35 | S5¢&
2.A.1 Cement Production CQ 2 489.18 1517.03 2.00 2.00| 3.08E02 | 2.13E02
2.A.2 Lime Production CQ 1 336.65 608.57 2.00 2.00| 1.23E02 | 9.04E03
2.A.3 Limestone and Dolomite Use | CQ 677.51 1105.88 5.00 4.00| 5.08E02 4.06E02
2.A.4 Soda Astdse CcQ 0.00 1.09 5.00 10.00| 8.72E05 6.57E05
2.A.7 Glass, Bricks and Ceramics CQ 326.50 254.57 5.00 10.00| 2.04E02 9.01E03
2.A.7 Glass, Bricks and Ceramics CH 2.94 2.98 5.00 50.00| 1.07E03 2.57E04
2.B.1 Ammonia Production CQ 806.81 573.45 5.00 7.00 | 3.54E02 2.00E02
2.B.2 Nitric Acid Production N,O 1126.69 427.20 400| 15.00| 4.76E02 | 2.84E02
2.B.5 Other CH 15.31 24.58 5.00| 40.00| 7.11E03 | 2.90E03
2.B.5 Other N,O 83.70 94.43 20.00| 40.00| 3.03E02 1.51E02
2.C.1 Iron and Steel Production CcQ 12 430.71 5 250.45 7.00 10.00| 4.60E01 3.04E01
2.C.1 Iron and Steel Production CH 127.20 53.83 7.00 30.00| 1.19E02 5.65E03
2.F.16 Fgases UseODS substitutes | HFC 3.67 2 086.49 37.00| 23.00| 6.52E01 5.89E01
2.F.7 Fgases Use Semiconductor M.| PFC 0.00 0.92 15.00| 15.00| 1.40E04 | 1.18E04
2.F.8 Fgases UseElectrical Eq. Sk 82.65 88.62 5.00| 15.00| 1.00E02 | 3.88E03
2.F.9 Fgases UseOther Sk 0.00 3.48 10.00| 20.00| 5.58E04 | 4.21E04
3 Solvents and Other Product Use | CQ 550.31 223.07 5.00 5.00| 1.13E02 8.68E03
3 Solvents and Other Product Use | N,O 214.52 232.50 50.00 0.00 | 8.34E02 8.12E02
4.A Enteric Fermentation CH 4219.42 2 026.88 5.00 20.00| 3.00E01 1.12E01
4.B Manure Management CH 1075.10 469.66 5.00| 30.00| 1.02E01 | 4.33E02
4.B ManureManagement N,O 1708.42 660.88 5.00| 30.00| 1.44E01 7.97E02
4.D.1 Agricultural Soils, Direct NO | 5484.03 283698 | 15.00| 50.00| 1.06E+00 3.77E01
Emissions
l‘\‘/igr'lir':asmre’ Range and Padock |\ 317.25 258.34 | 10.00| 100.00| 1.86E01 | 2.67E02
4.D.3 Ageultural Soils, Indirect NO | 3502.98 1805.63 | 20.00| 50.00| 6.97E01| 2.93E01
Emissions
>AL ForestLandremaining Forest] ¢ | 4s67.42 | 6980.01 - | 18.10| 9.06E01| 3.4301
Eﬁ{j Forest Land remaining Forest | ., 96.48 58.55 - | 50.00| 210802 | 1.94E03
Eﬁ{j Forest Land remaining Forest | 9.79 5.94 - | 50.00| 2.13E03| 1.97E04
5.A.2 Land converted to Forest Lang CQ 220.80 339.52 - 38.78 | 9.44E02 3.59E02
5.B.1 Cropland remaining Cropland | CQ 1 089.07 92.99 - 12.47| 8.31E03 | 4.04E02
5.B.2 Lad converted to Cropland CcQ 108.61 81.53 - 38.54| 2.25E02 | 1.29E03
5.B.2. Land converted to Cropland | N,O 10.97 6.40 - 2.83| 1.30E04 | 1.60E05
5.C.1 Grassland remaining Grasslan CQ 57.93 4.51 - 9.39| 3.04E04 | 1.64E03
5.C.2 Land converted to Grassland | CQ 140.72 306.19 - 18.64| 4.09E02 1.93E02
5.D.2. Land converted to Wetlands | CQ 22.44 24.55 - 73.58 | 1.29E02 3.31E03
5.E.2 Land converted to Settlements CQ 84.38 99.26 - 101.80| 7.25E02 2.07E02
5G Other Liming of Forest Land CQ 11.82 0.01 - 15.00 | 1.42E06 6.01E04
6.A Solid Waste Disposal on Land | CH, 1 662.59 2 769.96 30.00| 40.00| 9.93E01 | 6.63E01
6.B Wastewater Handling CH 825.45 510.15 21.00| 50.00| 1.98E01 7.62E02
6.B Wastewater Handling N,O 311.92 275.66 26.00| 50.00( 1.11E01 5.22E02
6.C Waste Incineration CcQ 23.15 206.86 20.00 5.00| 3.06E02 2.93E02
6.C Waste Incineration CH 0.00 0.00 20.00| 50.00| 5.72E07 3.96E07
6.C Waste Incineration N,O 0.44 3.91 20.00| 70.00| 2.04E03 1.36E03
I/ 2Y0OAYSR 20SNIftf Ga¢CASNI Mmé dzy OSNIFAyide Ay 3.21 2.20
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1.8 General assessment of the completeness

CRF Table 9 (Completeness) has been used to give information on the aspect of completeness. This part o
the text includes additional information. All the categories of sources and sinks included in the IB€D&Su
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.

1.8.1 Notation keys

The sources and rdis not considered in the inventory but included in the IPCC Guidelines are clearly
indicated and the reasons for this exclusion are explained. In addition, the notation keys presented below are
used to fill in the blanks in all the CRF Tables. Notatigs kee used according to the UNFCCC guidelines on
reporting and review (FCCC/CP/2002/8).

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

IE (included elsewhere):

GL9E¢ Aa dzASR F2NJ SyrAaaAizya o6e& a2dNDSa | yatimh®&Y 2 1
odzi Ay Of dzZRSR St aS4gKSNBE Ay (KS Ay@Syia2NR AyadaSIR 21
the inventory, the CRF completeness table (Table 9) indicates where (in the inventory) these emissions or
removals have been includedhis deviation from the expected category is explained.

NE (not estimated):

Gb9¢é A& dzASR T2NJ SEA&aGAYy3I SyYraarzya oeé &az2dNOSa |y
SAGAYIFIGSR® 2KSNBE ab9¢é A& dzaSR Ay bothythe N\R @Bdythie2ORE T ;
completeness table indicate why the emissions or removals have not been estimated. For emissions by sources
YR NBY2@Ffa o0& aiyla 27F 3INB-Spf ke udrogress taieStablisivif they S R
F Oldzk t he IOMBGIABOOAdINNAYIAO® !'a LINI 2F GKS AYLINROSY
GKSasS a2dNOS 2N aAy|l OFdS3aI2NARSa ¢gAtt 0S SAGKSNI Said

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

According to the Kyoto Protocol, Czech national GHG emissions have to decrea8ée bf ltase year
emissions during the fivgear commitment peod 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 energgnission efficiency.

2.1 Description and inter pretation of emission trends for aggregated greenhouse
gas emissions

Tab.2-1 presents a summary of GHG emissions excl. bunkers for the period from 12002d-orCQ, CH
andN,Othe base year is 1990; forgases the base year is 1995.

Tab.2-1 GHG emissions from 199%012excl. bunkerdGgCQ eq.]

1 3 3 Total emissions
cQ CH N0 HFCs | PFCs St incl. LULUCFE | excl. LULUCF
1990 | 161 139.45 17 985.37 13 504.25 7917 | 19270823 | 196 145.70
1991 | 14521514 | 1633550 11 687.98 78.85 | 173317.46 | 182192.75
1992 | 129 126.47 15 391.08 10 430.08 NE 7991 | 15502754 | 165 624.18
1993 | 126 513.65 14 460.24 9 266.94 80.90 | 150321.73 | 159 466.81
1994 | 119 758.96 13 607.84 9098.71 81.80 | 14254730 | 14943524
1995 | 121868.26 13 492.81 9 389.69 021] 001 | 8265 | 14483364 | 15177353
1996 | 125 737.22 13 316.23 8 992.68 31.45| 038 | 9228 | 14817024 | 15553954
1997 | 123125.90 12 997.94 9 064.90 88.07| 124 | 8869 | 145366.75 | 15186.23
1998 | 116 258.91 12 547.83 8 879.40 118.76] 121 | 8567 | 13789179 | 144 667.47
1999 | 10924573 12 014.55 8 699.94 12947 066 | 96.14 | 13018647 | 137 106.75
2000 | 118 745.21 11 229.06 8 783.61 17836| 312 | 11082 | 139050.18 | 146 330.13
2001 | 118 372.26 10 95.77 8 958.32 270.18] 649 | 11135 | 13869437 | 146 326.41
2002 | 115 698.55 10 653.12 8 644.35 35150 11.60 | 12836 | 135487.56 | 142 844.95
2003 | 121 019.01 10 629.78 8138.10 44650| 567 | 15091 | 140389.96 | 145827.26
2004 | 121516.65 10 338.16 8837.57 52096| 846 | 121.15 | 14135195 | 14727423
2005 | 119 606.28 10 655.71 8539.53 617.02] 977 | 11319 | 13954151 | 14596505
2006 | 123580.92 10 923.69 8 349.06 820.64] 2218 | 102.08 | 14379856 | 147 021.15
2007 | 126 582.52 10 591.31 839059 | 111645 2057 | 8871 | 146790.15 | 147 24585
2008 | 117 136.37 10 661.78 851238 | 131412 2823 | 9519 | 13774808 | 142 184.64
2009 | 107 809.00 10 325.31 7980.87 | 142387 3313 | 10545 | 127677.64 | 13420566
2010 | 111816.47 10 492.54 771934 | 168882 36.66 | 7145 | 13182528 | 137007.81
2011 | 107991.12 10 384.00 787232 | 192452 907 | 8367 | 12826470 | 13527654
2012 | 103 979.00 10 314.32 7739.40 | 2082.75 657 | 9211 | 12421414 | 131466.12
%2 -35.47 -42.65 42,69 100.00] 10000 | 16.34 -35.54 -32.98

Note: Global warming potentials (GWPs) used (€8s time horizon)cQ = 1;CH, = 21;N,0 = 310;Sk = 23900; HFCs and PF
consist of different substances, therefore GWPs have to be calculated individually depending on substances

'GHG emissions exding emissions/removals from LULUCF

?relative tobase year

%incl. LULUCF
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GHG emissions and removals have significantly decreased in the period, 199@, mainly driven by the
economy transition and pursuing major dropdown in heavy industry activities in the country. The fast decrease
has stopped avund 140 000 GEQ eg. and continues fluctuating ever since (see Fitj). Zrom 2010 t®012
the total GHG emissions (incl. LULUCF) decreased byodo8%5397.82 GGQ eq. resulting in total emissions
of 124 214.2859gCQ eq. The decrease was caused®$, CH, HFC emissions (decreased by 3d41.19%;
22.99%) despite increase iN,O and Sk emissions (raised by 1.88 and 112.99 % respectively) compared to
previous year. The total GHG emissions and remova0i? were -35.54% below the base yedevel
including LULUCF argR.98%, when excluding LULUCF.

In 1989 then Czechoslovak economy was one of the
200 100 centrally planned economies with high level of
monopolization. All economic processes were controlled
through central planning. For all practiqairposes, there
was no real market and this situation resulted in an ever

Q0

Tg CO2 eq.

180 80

70

Trillion EUR (EC95)

160 60 . . . .
., | deepening economic and technological lag which resulted
110 o in high energy and material inefficiency. Since 1989 to the
30 present the economy transformed successfully to a
120 2 developed markedriven economy. The transformation
- I ;” led to a decline in production, investment in
EEEEE R RN RN environmental protection, energy efficiency, fuel switch

mmmmmmmmmmmmmmmmmmmmmmm

and increasing use of renewable energy.

Greenhouse gases emission trend between 2007 and
2009 and supposedly up tagsent days passed through
significant change driven mainly by economic reaassit
is noteworthy that in 2012some of the industrialand
energysubsectors reached its lowest amounts of emitted GHGs according to the whole reportesktiias.

Fig.2-1 Total GHG emissions (incl. LULUCF) and GDP in
1995 constant prices (1992012) [Tg CQeq.]

2.2 Descriptio n and interpretation of emission trends by gas

The major greenhouse gas in the Czech Republ©iswhich represents84.62% of total GHG emissions
and removals i”2012 compared to 881 % in the base year. It is followed 6Y4 (7.84 % in2012 951 %in the
base year)N,O (8.88% in2012, 7.14 % in the base year) andgases 1.66 % in2012 0.04% in the base year).
The trend of individual GHG emissions relative to emissions in the respective basks yeasented irFig. 22.

——HFCs

—C02** CH4* =——N20* =——Total(ind.LULUCF)

mmmmmmmmmmmmmmmmmmmmmmm

Fig 2-2 Trend inCQ, CH, and N,O emissions 1990 2012in index form (base year = 10%) and Trend in HFCs, PFt
(195¢ 2012 andSk (1990¢ 2012 actual emissions in index form (base year = 26D
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CcQ

CQemissionK S 0SSy NI LARf& RSONBIFaAAY3I Ay SINIe&g -gpnQa:
75 % of the amount produced in 1990. Between 2007 and 2009 emissi@@ dfopped to its lowest value
among the whole reported period. Intemnual increase i, emissions (excl. LULUCF) from 2012ab2 by
3.14% results the total decrease to 30.85 from 1990 ta2012 (34.02% decrease incl. LULUCF). Quoting in
absolute figuresCQ emissions and removals decreased from 164 812.75 to 114 28889 eq. in he
period from 1990 to 2012 mainly due to lower emissions from thé& Energy category (mainly

1A2Manufacturing Industries & Construction

1Ad4aCommercial Institutional andlA4bResidentigl 100%
The main source ofCQ emissions is fossil fue|l @

combustion; vithin the 1AFuel Combustioncategory, 96t%

1A1Energy Industryand 1A2Manufacturing Industries & — **
Constructionsub-categories are the most importan€CQ e
emissions increased remarkably between 1990 and2
from the 1A3Transportcategory from 7 576 to 16 563¢g

CQ.
CH

88%

86%

84%

82%

80%

CH emissions share decreased almost steadily during
the period from 1990 to 2004, from 2004 methan Fig.2-3 Percentual share of GHGs-éXis begins at 80%
fluctuated around 58 % of its base year emissiong0it2  Part of CQ share is hidden)
CH emissions were 42.5% below the base year level,
mainly due to lower contribubn of 1BFugitive Emissions from Fuasd emissions frondt Agricultureand
despite increase from thé Wastecategory. The main sources 6f} emissions ard BFugitive Emissions from
Fuels(solid fuel),4 Agriculture (4AEnteric Fermentatiomnd 4BManure Managemenit and 6 Waste (6ASolid
Waste Disposal on Lamehd 6BWastewater Handling.

N.O

N,O emissions strongly decreased from 1990 to 1994 byw3éver this period and then shows slow
decreasing trend with inteannual fluctuationN,O emissions de@ased between 1990 ar2D12from 13365
to 7 783GgCQ eg. In 2012 N,O emissions were 41.7% below the base year level, mainly due to lower
emissions frond Agriculture and 2Bhemical Industrsind despite increase from th&A3Transportcategory.

The man source oN,O emission is categoD Agricultural Soil¢others less important sources até Fossil
Fuel Combustioand 2 Industrial Processe2BChemical Industjy

HFCs

HFCs actual emissions increased remarkably between 199%2@t# from 0.73 to1l 130.4Gg CQ eq.
Emissions of HFCs have been rapidly increasing since the base year 1995, when they were started to use. HF
seems to have decreasing trend due economic recession which started after 2F1L2nHFCs emissions
were more than 200@imeshigher than in the base year 1995.

The main sources of HFCs emissiondRafeigeratiorand Air Conditioningequipment

PFCs

PFCs actual emissions show very similar trend as HFCs emissions but on much lower scale. They increase
between 1995 an@012from 0.12 to 29.43 GEQ eqg. In2012 PFCs emissions are over 200 times higher than
in the base year 1995. HFCs and PFCs have not been imported and used before 1995.

The main sources of PFCs emissions &emiconductor Manufacture Refrigeration and Air
Condiioning equipment
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Sk

Sk actual emissions in 1995 accounted for 75.2 @g eq. Between 1995 an@012 they interannually
fluctuated with maximum of 168.7 GQgQ eg. in 2001 and minimum of 16.Z2gCQ eq in 2010. In2012 Sk
reached amount of 34.55d;the level was 55.52 % below the base year.

The main sources 0Bk emissions areElectricaEquipment Semiconductor Manufacturand Filling of
Insulate Glasses

2.3 Description and interpretation of emission trends by category

Tab.2-2 presents a summary of GHG emissions by categories for the period from 120020

Category 1 Energy

Category 2 Industrial Processes

Category 3 Solvent and Other Product Use
Category 4 Agriculture

Category 5 LULUCF

Category 6 Waste

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

The dominant category is th& Energycategory, which caused for 83 % of total GHG emissions 2012
(81.7% in 1990) excluding LULUCF, followed by the categdtietustrial Processemnd 4 Agriculture which
caused for 9.746 and 6.9 % of total GHG maissions in2012 (10.2 % and 8.2 % in 1990, resf.))Vaste
category covered .B3%,3 Solvent and Other Product UBet% and5 LULUCFategory removed 7 959.23g
CQ eq. which represents share of88 % of all GHG emissions.

The trend of GHG emissiong bategories is presented in FigsZindexed relative to the base year), see also
the percentual share of individual sectors (Fig)2

140

—1. ENErgy =—2. P 3. Solvents =4, Agri 6. Waste

130
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Fig.2-4 Emission trends in 199Q012 by categories in
index form (base year = 100)
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Tab.2-2 Summary of GHG emissions by category 12802[GgCQ eq.]

1 Energy 21P 3 Solvents 4 Agricultre 5 LULUCF 6 Waste
1990 156747.78 19 602.83 764.83 16 233.28 -3617.94 2673.17
1991 149444.48 14 619.03 728.05 14 611.72 -9 037.27 2722.88
1992 133370.08 16 069.16 690.99 12 731.33 -10 786.93 2733.48
1993 13188958 12 922.95 650.54 11 204.85 -9 432.86 2749.91
1994 121734.12 13 855.70 616.05 10 372.50 -7 141.07 2 859.32
1995 124729.60 13 188.23 596.31 10 331.98 -7 210.11 2 907.58
1996 128299.91 13 893.50 586.63 9 966.29 -7 620.64 2 882.31
1997 123894.00 14 847.10 584.76 9 758.20 -6 660.85 2967.44
1998 117162.02 14 850.27 580.41 9284.71 -6 997.96 3011.85
1999 112180.52 12 102.86 578.49 9 350.12 -7 155.04 3 029.28
2000 120218.17 13561.11 568.56 9 094.86 -7524.24 3 058.11
2001 120759.35 12 885.78 549.96 9 220.88 -7 877.91 3113.32
2002 117532.32 12 546.46 539.65 8 955.86 -7 632.54 3242.00
2003 120110.20 13 656.01 525.16 8314.94 -5 742.66 3 328.53
2004 120469.05 14 239.70 519.28 8 750.49 -6 182.96 3277.31
2005 120666.15 12 979.24 513.77 8 385.03 -6 685.51 3297.01
2006 120743.70 14 156.44 512.93 8 249.77 -3 464.66 3351.23
2007 120171.19 15 264.70 512.17 8 403.04 -726.83 3332.89
2008 115347.59 14 085.39 515.27 8 583.06 -4 772.86 3491.67
2009 110332.87 11 153.29 506.15 8 134.29 -6 863.11 3528.@
2010 112583.82 12 025.82 492.05 7 964.57 -5 488.45 3611.79
2011 110424.40 11 790.63 469.42 8 064.84 -7 959.22 3 656.03
2012 107090.15 12 095.48 455.57 8 058.37 -7 251.97 3 766.54
% -3.02 -3.19 -2.95 -1.28 3.42 1.07
% -31.68 -37.98 -40.44 -50.58 110.97 33.40
" Difference relative to previous year
? Difference relative to base year
100
08 = 3. Solvents
o6 6. Waste
4. Agri
94 2P
92 W 1. Energy
% 90
88
86
84
82
8o o oM og 0 O 000 = Mg Y QO =N
Fig. 2-5 Percentual share of GHG emissions by categories
(y-axis begins at 80%part of energy share is hidden)
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Tab.2-3 Overview of recent emission trend development (Gg £49.)

GREENHOUSE GAS CATEGORIES 1990 |...| 2008 2009 2010 2011 2012

1. Energy 156 748 115348 | 110333| 112584 | 110424 | 107 090
A. Fuel Combustion (Sectoral Approach) 147 789 110875| 106 185| 108 329| 106 207 | 103 014
1. Energy Industries 57 937 59019| 56152| 58855| 58393| 57413
2. Manufacturing Industriesnd Construction 46 754 20302 19455| 18836| 18834| 16603
3. Transport 7 756 19076| 18510| 17434| 17263| 16909
4. Other Sectors 33715 11319| 10924| 12096| 10602| 10970
5. Other (mobile) 1628 1159 1143 1108 1116 1119
B. Fugitive Emisgis from Fuels 8 958 4473 4148 4 255 4217 4076
1. Solid Fuels 8 057 3818 3454 3529 3538 3526
2. Oil and Natural Gas 902 655 695 726 679 551
2. Industrial Processes 19 502 14054 | 11512| 12191| 12493| 12095
A. Mineral Products 4833 4 135 3453 3429 3827 3490
B. Chemical Industry 2 033 1396 1257 1111 1090 1120
C. Metal Production 12 558 7 085 5239 5 855 5559 5 304
F. Consumption of Halocarbons afg 79 1438 1562 1797 2017 2181
3. Solvent and Other Product &s 765 515 506 492 469 456
4. Agriculture 16 307 8 707 8 255 8 058 8 162 8 058
A. Enteric Fermentation 4219 2103 2 047 1999 2 003 2 027
B. Manure Management 2784 1303 1228 1173 1140 1131
D. Agricultural Soils 9 304 5301 4980 4 886 5019 4901
5. Land Use, Lardse Change and Forestry -3 437 -4 437 -6 528 -5 183 -7 012 -7 252
A. Forest Land -4 682 -4 349 -6 403 -5 104 -6 956 -7 255
B. Cropland 1209 165 116 136 152 181
C. Grassland -83 -373 -362 -366 -325 -302
D. Wetlands 22 22 20 34 31 25
E. Settlements 84 93 101 115 86 99
G. Other 12 5 0 2 0 0
6. Waste 2824 3561 3599 3683 3727 3767
A. Solid Waste Disposal on Land 1663 2528 2614 2708 2745 2770
B. Wastewater Handling 1137 788 783 791 791 786
C. Wate Incineration 24 245 203 183 191 211
International Bunkers 568 1215 1110 1040 1031 960
Aviation 568 1215 1110 1040 1031 960
CQ Emissions from Biomass 2 368 8 886 9 464 10 692 11259 | 12238
TotalCQ eq. Emissions without LULUCF 196146 142 185| 134 206| 137 008| 135277 | 131 466
TotalCQ eq. Emissions with LULUCF 192 708 137 748 | 127 678| 131 825| 128 265| 124 214

Energy (IPCC Category 1

70

The trend for GHG emissions frofrEnergycategory
shows decreasing trend of emissions. Theyorsjty
decreased from 1990 to 1994 and then fluctuated
2002. After 2002 they stayed relatively stable by 2007.
the period 2002; 2007 emissions kept around 120 000 ( *
CQ eq. Total decrease between 1990 a?@il2is 31.68%. |
Between 201 to 2012 emissons from categoryl Energy
slightlydecreased by8.02%.

=)

0

20

From the total107090.® GgCQeq. in201296.19% | ‘
comes fromlAFuel Combustigrthe rest arelBFugitive = . -
Emissions from Fuel@mainly Solid Fuels)1BFugitive 1Al 1A2 1A3 1aa 145 18

Emissions from Fueis the largestsource forCH, which
represented $.89% of allCH, emissions ir2012 42.64%  Fig.2-6 Trends in Energy by categories 1990 (da2k)L2
(light) in TgCQ eq.
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of allCH emissions irR012originated fromEnergycategory.

CQ emissions from fossil fuels combustion (categ@rinergy are the main source in Czech Republic's
inventory with a share of 2.00% in nationalCQ emissions (exclLULUCE CQ from category 1IEnergy
contributes for81.76 % to total GHG emissiornSH for 3.54 % andN,Ofor 0.91 % in2012

Industrial Processes (IPCC Category 2)

GHG emissions from th&lndustrid Processesategory fluctuated with decreasing trend during the whole
period 1990 to2012d Ly SIFNX & dvnQa SYiAaarzya RSONBFaSR NIiGKS
and subsequently decreased with total minimum in 2009
(global economic recessi). Between 1990 and2012
emissions from this category decreased b¥.9B %. In
2012emissions amounted fdt2 095.48GgCQ eq.

The main categories in the Industrial Processes
category are2CMetal Production(43.85%) 2AMineral |
Products (28.85%), 2BChemical Industry(9.26 %) and
2FConsumption of Halocarbons a&k (18.04 %) of the

sectoral emissions 012 4
The most important GHG of th2Industrial Processes |
category wasCQ with 76.98% of sectoral efssions, l

followed by Fgases (184 %). 0

12

el

2.C 2.F 3

nt an her Pr IP
Sdvent and Othe oduct Use (IPCC Category 3) Fig.2-7 Trends inlP and Solventdy categoriesl990

In 2012 037% of total GHG emission (22012 (light)in TEQ eq.

(455,57GgCQ eq.) arose from the3 Solvent and Other

Product Useategory. Emissions in this category generddlgreases steadily in the period from 19902012
but has steadily kept itaprox.0.4 % share over all the years.2012GHG emissions fro@Solvent and Other
Product Usewere 40.44% below the base year. 50.44 of these emissions wer€Q, N,O emissions
contributed by51,03%.

Agriculture (IPCC Category 4

GHG emissions from the category Agriculture
decreased relatively steadily over the period from 1990
2003 and then fluctuated. In 2@lemissions reached
minimum levelwhich is 50.58%6 below the base year level

Agriculture amounted 85837GgCQeq. in 2012
which corresponds to 89 % of national total emissions
(excluding LULUCF). The most important -catlegory
agricultural soils N,O emissions)contributed by 60.82%
to sectoral total in 2012 followed by the enteric
fermentation (CH emissions25.15 %). h

4 Agricultureis the largest source fai,O and second
largest source foICH emissions.However it's emission - a8 2D
trend steadily decreases over the whole observed periot’

Fig.2-8 Trends inAgriculture by categoriesl 990 (dark}
2012 (light) in TG eq.

=
=)
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Land Use, Lantllse Change and Forestry (IPCC Category 5)

Net GHG emissiongremovals from the5Land Use,
LandUse Change and Forestgitegory vary through the
whole time series with minimum o#55.70GgCQ eq. in
2007 and maximuml10596.64CQ eq. in 1992. 12012
removals were by 10.97 % above the base year level.

Emissios and renovals amounted to-725197Gg
CQeq. in 2012 which corresponds t®.84% d total
national emissions. Emissions and removals are calculz
from all categories anth line with GPG for LULUCF; IPC
2003.

LULUCKFcategory is the largest sink fo€Q. CQ
removals fo this category amounted t@ 32287 GgCQ

5.A 5.C
0 F —e——pe——
-10

)

IS

)

&

in 2012 CH emissions amounted to &55 Gg CQ eq.,
N,Oto 12.35GgCQ eq.

Waste (IPCC Category 6)

GHG emissions from categof/Waste substantially
increasedduring the whole period. 12012 emissions
amounted for 3766.54GgCQeq., which is 3.40%

above the base year level. The increase of emission

mainly due to higher emissions &H from 6ASolid
Waste Disposal on Largdnd partly due to increase o0

emissions fron6BWastewater Handling, which are the

most important categories. As a result &H recovery
systems installed ir6BWastewater Handlingemissions
decreased in this category bgprox.35% compared to

CH -

el

6.A 6.8 6.C

Fig.2-10 Trends inWaste by categories1 990 (darkj2012
(light) in TgCQ eq.

Fig.2-9 Trends inLULUCBy separate source and sink
categories1990 (dark)2012 (light) in T&€Q eq.

the base year. The share of categd@@yWastein total
emissionsvas3.03% in2012

The main source is soli@ASolid Waste Disposal on
Land which accounted for84.45% of sectoral CH
emissions in2012 followed by6BWastewater Handling

2686% and N,O - 3.56%) and 6@Vaste

Incineration CQ ¢ 100.0% and\,O- 1.70%).
87.09% of all emissions froidVaste categoryare CH,
emissionsCQ contributes by5.49% and\,O by 7.42 %.
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2.4 Description and interpretation of emission trends of indirect greenhouse
gases andSQ

Emission estimates foNQ,, CO, NMVOC anfiQ are also reported in the CRF. The following chapter
summarizes the trends for these gases.

A detailed description of the methodology used to estimate these emissions should be avail&decim
Informative Inventory Report (IIR) , Submission under tREQE CLRTAP Conventioimdirect greenhouse
gases totals correspond under both submissions, the differences between reporting format<R¥HFRire
taken into accountTab.24 presents a summary of emission estimates for indirect GHGS@nir the peiiod
from 1990 to2012 and the National Emission Ceilings (NEC) as set out in the@8&®@nburg Protocol to
Abate Acidification, Eutrophication and Grotlagiel OzoneThese reduction targets shoutdve been met by
2010 by Parties to the UNECELRTAPGvention signed this Protocol.

Emissions of indirect greenhouse gases decreased from the period from 12802¢NMVOC by &70 %,
CO by 6.77 % andNO by 7161 %).SQ emissions decreased by.88% compared to 1990 level.

Tab.2-4 Emissions of indirect GHGs asd} 19902012[Gg]

NO co NMVOC e}
1990 742.34 1070.29 311.27 1 875.52
1991 732.19 1156.46 272.97 1772.20
1992 708.23 1161.72 257.47 1 559.14
1993 690.75 1193.20 233.04 1 468.85
1994 450.84 1074.41 255.31 1290.19
1995 430.19 932.20 215.35 1 095.32
1996 446.69 964.88 265.16 934.45
1997 470.69 980.75 271.86 980.79
1998 414.14 812.22 267.15 442.22
1999 391.09 726.43 247.17 268.92
2000 396.70 680.03 244.31 264.45
2001 332.83 687.10 219.88 250.89
2002 319.40 587.53 202.86 237.39
2003 325.70 630.40 203.26 232.13
2004 333.56 622.56 198.46 227.22
2005 279.13 556.14 181.70 218.63
2006 283.78 539.89 178.60 211.23
2007 285.86 581.52 173.97 216.96
2008 262.75 496.20 165.66 174.34
2009 252.72 452.23 151.06 173.47
2010 240.03 453.61 150.89 170.32
2011 226.09 404.64 139.79 169.01
2012 210.77 366.31 128.56 157.91

Trend [%] 71.61 -65.77 -58.70 -91.58
NEC 286 - 220 283

'NEC- National Emission Ceilings according to Directive 200EB1of the
European Parliament and of the Council of 23 October 2001

NG

NOy emissions decreased from 742 ®10.77 Gg during the period from 1990 t8012 In 2012 NO
emissions were 7.61% below the 1990 level. Almost 98 ofNO, emissions originate frm 1 Energy, mainly
subsectors 1A1Energy Industries34.46% 1A3Transport 29.12% 1A2 Manufacturing Industries and
Constructiorl2.24%and 1A5 Otherl6.93%
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CO 120

CO emissions decreased from 1,07B86®.31Gg during '
the period from 1990 t®012 In2012 CO emisions were
65.77 % below the 1990 level. RD12, approximately 8P6
of total CO emissions originated frabEnergy;subsectors | *
1A3Transport (3202%), 1A2Manufacturing Industries
and Construction @42%), and 1A40ther Sectors
(17.55%) followed by Industrial Processe.69%)and 20 -
LULUCK®B.66 %).

[ I B S - N A - = B B VR B < B N - - = B B}
mmmmmmmmmmmmmmmmmmmmmmm
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Fig. 2-11 Indexed emissions of indirect GHGs and !

NMVOC emissions decreased from 31128.56during 1990¢ 2012 (1990=100 %)

the period from 1990 t®012 In 2012NMVOC emissions
were 5870% below the 1990 level. There are two main
emission source categoriesdfi is3 Solvent and Other Product U&®.21 % of the national total) and second is
1A1Energyindustries (4312 %) and 1A3Transport (227 %),and 1A40ther Sector§Commercial/Institutional,
Residential, Agriculture/Forestry/Fishepid2.19 %)

SQ

0, emissions decreased from876 to 157.91Gg during the period from 1990 t3012 In 2012 SQ
emissions were B58% below the 1990 level. 18012 over ® % of total SQ emissions originated from
1 Energy; mainly subsectors 1A1Energy Industries (628%), 1A40ther Sectors @43%) and
1A2Manufacturing Industries and Construction @3%)

100% -

90% so2
u NMVOC

80%
mCco

70% m NOx
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NNNNNNNNNNNNNNNNNNNNNNN

Fig.2-12 Overall trendin percentual shareof indirect GHC
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Tab.2-5 Indirect GHG emissions in sectors of origi612(Gg)

Indirect Greenhouse gas sources NOy (e{0) NMVOC SQ
Gg Gg Gg Gg
Total National Emissions and Removals 210.77 366.31 128.56 157.91
1. Energy 207.62 317.41 55.44 156.44
A. Fuel Combustion 207.20 317.08 54.58 145.58
1. Energy Industries 72.64 9.81 5.59 98.03
2. Manufacturing Industries and 25.80 104.10 1.87 20.89
Constriction
3. Transport 61.37 117.31 28.63 0.55
4. Other Sectors 11.71 64.28 15.67 25.94
5. Other 35.68 21.58 2.83 0.18
B. Fugitive Emissions from Fuels 0.42 0.32 0.85 10.86
1. Solid Fuels 0.03 0.05 0.14 0.04
2. Oiland Natural Gas 0.40 0.28 0.71 10.82
2. Industrial Processes 2.33 24.49 2.10 1.46
3. Solvent and Other Product Use - - 70.98 -
4. Agriculture - - - -
5. Land Use, Lardse Change and Forestry 0.69 24.40 - -
6. Waste 0.12 0.02 0.04 0.01

2.5 Descripti on and interpretation of emission trends for KP  -LULUCF inventory

Sinks from Forest Management dominate the emissions and removals estimates of the KP LULUCF activities
(see Tab. B). They were positively affected by the absence of disturbances requamitis logging, which

significantly reduced sinks in 2007 and partly also in 2008.
Tab.2-5 Summary of GHG emissions and removals for KP LULUCF activiti€€)&g.]

Article 3.3 activities Article 3.4 activities
Year | Afforestration and . Forest Cropland Grazing Land .
Reforestration Deforestation Management* | Management | Management Revegetation

2008 -261.56 156.17 -4 081.06 NA NA NA

2009 -283.76 165.95 -6 118.73 NA NA NA

2010 -309.68 202.04 -4 799.38 NA NA NA

2011 -346.73 160.24 -6 63057 NA NA NA

2012 -369.94 169.81 -6 911.29 NA NA NA
Total** -1571.67 854.21 -28 541.03 NA NA NA

*) Net emissions or removals / accounting quantity
**) Cumulative net emissions and removals for all years of the commitment period reported in the sulprargsion.
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3 Energy (CRF Sector 1)

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 categalies are
FuelCombustiorand 1B Fugitive Emissions from Fuels

Activity data are based on the energy balance of the Czech Republic prepared@gettte Statistical Office
Data from the energy balance form the basic framework for processing greenhouse gas emissions fr
combustion in stationary and mobile sources. Greenhouse gas emissions from stationary sources are calculated
from the activity data and the emission factof8Q emissions from mobile sources are calculated from the
emission factors, while data o8H, and N,O emissions are calculated using the special model developed by
Transport research centre (CDV).

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

Inventories ofCQ, CH and N,O emissions are performed using a different procedure in subsector 1A3
Transport and in the other subsectors: combustion of fuels in stationary sources (1A1, 1A2, 1A4) and other
mobile sources (1A5). The CDV model is used for mobile sources in sulds&8tdransport. A calculation
procedure based on the activity data and on the cowspgcific or default emission factors are used for the
other subsectors. Another procedure is used for category l1Al@ther Fuels, which contains Waste
Incineration for @ergy purposes.

Fugitive emissions in sector 1B are determined by calculation from activity data and cepetijic or
default emission factors. The activity data are obtained from the sector statistics and annual targeted surveys.

3.1 Overview of sector 1A

Combustion processes included in category 1A make a decisive contribution to total emissions of
greenhouse gases. Almost all emissions of carbon dioxide, with the exception of decomposition of carbonate
materials, occurring, e.g., in cement productione aerived from the combustion of fossil fuels in stationary
and mobile sources. Consequently, the greatest attention is paid in the IPCC Guidelines (IPCC, 1997) tc
inventories of emissions from these categories.

On thewhole, 12 key sources have been idéfied in sector 1A, the most important of which are the first 3
given inTab. 3-1. This group of sourcesontributes 72.8 % to total greenhouse gas emissions (without
LULUCEF).

It is apparent from the table thahe first three categories are of fundamental importance for the level of
greenhouse gas emissions in the Czech Republic and, of these, the combustion of Solid Fuels constitutes ¢
decisive source. This consists primarily in the combustion of Solid Fuelefproduction of electricity and
supply of heat. Another important category consis the combustion of LiquiduEls in the transport sector
and the combustion of Natural Gas has approximately the same importance. This corresponds mostly to the
direct production of heat for buildings in the private and public sector and for households. Consequently,
increased attention is paid to it.

The results of the inventory, including the activity data, are submitted in the standard CRF format. For direct
greenho S 3Jl asSasx GKS O2yadzvYLIiAzy 2F FdzSta |yR aAYLX .
stationary sources, the fuel consumption is given in the CRF format in aggregated structure, i.e. as Solid, Liquid
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and Gaseous Fuels accordinglPCC definitianAll the CRFables in sector 1A were appropriately completed
for the entire required time interval of 1990 @012

Tab.3-1 Overview of key categories in Sector 1A (2012)

Category Character of category | Gas | % of total GHG*
1.A Stationary CombustiorSolid Fuels LA, TA CQ 42.784
1.A.3.b TransportRoad Transportation LA TA CQ 10.586
1.A Stationary CombustiorGaseous Fuels LA, TA CQ 10.057
1.A Stationary CombustiorLiquid Fuels LA TA CQ 3.302
1.B.1a Coal Mining and Handling LA TA CH 2.382
1.A.3.b TransportRoad Transportation LA TA N,O 0.841
1.A.5.b Mobile sources in Agriculture and Forestry | LA CQ 0.757
1.B.2 Fugitive Emission from Oil, Natural Gas LA CH 0.607
1.A Stationary CombustiorBiomass TA CH 0.353
1.A Stationary CombustiorOther fuelss MSW TA CQ 0.280
1.A Stationary CombustiorOther fuels- 1A2 TA CQ 0.241
1.A Stationary CombustiorSolid Fuels TA CH 0.172

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

The CzSO Questionnaires (IEA/OECD, Eurostat, UN Questionnaires) represffictaheeports of the Czech
Republic, for international purposes, on the consumption of the individual kinds of fuel. They consist in a set of
data on Liquid, Solid and Gaseous Fuels in independent datasets. They contain source and consumption parts
of the energy balance in a structure that permits processing of activity data in the CRF structure. The use of
these reports is advantageous especially because they provide a very similar data structure to CRF. The
transition from the final CzSO balance tethse of these reports does not affect the consistency of the time
series, as the same data are involved. Each year a number of meetings were held with CzSO, where current
problematic issues were resolved. These meetings were just on at the KONEK8Oelvel, but they
contributed positively to the preparation of this submissidre overall energy balance for 2012 given in
Annex 4in Tables A% ¢ A4-12.
constitutes a substantial improvement in the \
methodolog/ of processing activity data. The data ¢ 140 \
control. These consisted in documents of th =0
Ministry of Industry and Trade (MIT), the Czec
Czech Gas Association CGA) and  other \/\ N\
organizations. 1o
been supplemented by consumption of Other Fue 100
and the corresponding greenhouse gas emissions.
plant . fumaces_’ this consuption and emissions Fig.3-1 Trend total CQ (Sectoral Approach) in period 199¢
were included in category 1A2f. 2012

CO, emissionsinTg

1950 1993 1996 1999 2002 2005 2008 2011

The fact that only CzSO data were employe 10
other institutions and organizations are used fo
Association of the Petroleum Industry (CAPPC 120 \

Since 2003, the balance of fuel consumption h \/ \’\
this consists exclusively of consumption in cemert
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Emissions Trends

CQ emissions fom the 1A sector decreased by.806 from 146 T&Q in 1990 to 1@ TgCQ in 2012. Fig.
3-1indicates overall trend i€Q emissons in the wiole timeseries.

Tab.3-2 Emissions of greenhouse gasasd their trend from

1990- 2012from IPCC Category 1A Energy Emission trends by Subcategories
CQ[Gq] CH [Gg] N,O[Gg] o )

1990 146 053 474 2.366 The individual subsectors have different
1991 140 148 410 2.247 contributions to trends in emissiongig. 3-2
1992 124543 389 2.111 illustrates the trends in emissions on the
ggj ﬁg ‘;gg gg g'éég example ofCQ emissions and the sha of
1995 116 713 347 2305 CQ emissions in (j|fferent su_bsectc_)rs_ln 201
1996 120 363 342 2 447 The greatest INCrease 1IN emissions was
1997 116 134 333 2.474 recorded in subsector 1A3 Transport between
1998 109 688 319 2.521 1990 and 2007, when emissions increased by
1999 105 285 291 2.565 145 %. In absolute values, this corresponded
588(1) ﬁi 328 ;ig ggg: to an increase from 7.5 T@Q in 1990 to 18.5
2002 111 855 224 3126 Tg in 200_7. A slight decrease' has been
2003 114 392 202 3.426 apparent since 2008, by.1 Tg in 202.
2004 114 875 213 3.593 Emissions from subsector 1Al Energy
2005 114 657 231 3.741 Industries are almost constant with slight
2006 114 487 242 3.769 fluctuations over the entire period; the
;88; iég iig ;gg g'ggg greatest reduction occurred in subsecsdrA2
2009 104725 211 3:781 and 1A4 from 46.5 gnd 323yCQ in_1990 to
2010 106 858 218 3.717 16.2and 103 TgCQin 2012, respectlvely.

2011 104 765 215 3.720 Téab. 3-3 gives the trends in GHG emissions
2012 101 564 209 3.650 in CQ eq. in the individual subcategories of
Trend -30 % -56 % 54 % the Energy sector. It is apparerfrom the

table that there was a considerable increase
in the area of transport and a substantial reduction in the manufacturing industry and in households, as well as
the areas of commercial and institutional and agriculture, forestry and fishing.

10 390; 10%

200
/_/ 16 230 16%

e /

50 16 467; 17%

57 110; 57%

Share of CO, emissions [% of 1990]
G
=

19390 1593 1996 1999 2002 2005 2008 2011

= 1A1 Energy Industries

1A1 Energy Industries
® 1A2 Manufacturing Industries and Construction

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

1A3 Transport

Fig.3-2 Share and development of£Q emissions from 1990 2012 in individual subsectors; share ofcQ emissionsin
individual subsectors in 201§5g]

PARTL: ENERGYCRFE:=CTOR) 46



& OCHMI

NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI®990-2012

Tab. 3-3 Total GHG emissions in [Gg CO2 equivalent] from 182012 by sub categories of Energy

1 1A 1AL 1A2 1A3 1A4 1A5 1B 1B1 | 1B2
1990 | 156 748 |145593 |57937 |46754 | 7756 |33715 | 1628 | 8958 | 8057 902
1991 | 149444 139748 |57627 |49297 | 6938 |26242 | 1432 | 7907 | 7136 770
1992 | 133370 |124 144 |51489 |41218 | 7808 |23984 | 1342 | 7529 | 6819 710
1993 | 131890 |123055 |53739 |42102 | 7737 |19690 | 1297 | 7325 | 6632 693
1994 | 121734 113377 |53932 |32704 | 8091 |18736 | 1306 | 6964 | 6285 679
1995 | 124730 |116346 |60668 |27875 | 9895 |18235 | 1211 | 6846 | 6166 681
1996 | 128300 |120008 |64605 |28115 |11021 |16681 | 1159 | 6719 | 5982 737
1997 | 123894 |115784 |60614 |27620 |11745 |16111 | 1209 | 659 | 5871 725
1998 | 117162 |10932 |58284 |24520 |12000 |14658 | 1290 | 6410 | 5648 762
1999 | 112181 |104964 |56240 |22320 |12223 |14262 | 1273 | 5862 | 5116 746
2000 120218 |113591 |59522 |27290 |12388 |14590 | 1262 | 5166 | 4457 709
2001 | 120759 |114382 |61804 |24801 |13280 |14806 | 1220 | 4848 | 4181 667
2002 | 117532 |111511 |60204 |23965 |13893 |13795 | 1166 | 4510 | 3818 693
2003|120 110 |114058 |60151 |23449 |15767 |15255 | 1084 | 4403 | 3767 637
2004 | 120469 |114550 |60179 |23601 |16572 |14775 | 1132 | 4210 | 3618 592
2005 | 120666 |114333 |6118 |23311 |17951 |12546 | 1119 | 4616 | 3912 704
2006 | 120744 |114142 |60572 |22700 |18280 |13267 | 1098 | 4826 | 4111 715
2007 |120171 |113914 |64191 |20184 |19237 |10979 | 1110 | 4470 | 3755 715
2008 | 115348 |109137 |59019 |20302 |19076 |11319 | 1159 | 4473 | 3818 655
2009 | 110333 |104458 |56152 |19455 |18511 |10924 | 1143 | 4148 | 3454 695
2010 | 112584 |106585 |58855 |18836 |17434 |12096 | 1108 | 4255 | 3529 726
2011 | 110425 | 104497 |58393 |18834 |17263 |10602 | 1116 | 4217 | 3538 679
2012 | 107093 |101293 |57413 |16606 |16909 |10970 | 1119 | 4076 | 3526 551

Igg_gg:s 32% | -30% 0.9%| -64% | 118% | -67% | -31%| -54% | -56% | -39%

3.2 Fuel combustion (1A)

Combustion of fuels is in CRF divided into the individual subsectors prescribed by the IPCC mgthbdelog
fuel consumption in the individual subsectors yields the activity data for subsequent calculation of greenhouse

gas emissions. The fuel consumption is taken from the energy balance of the Czech Republic and is transformec

to the IPCC structure. Traformation of data is described in chapt8t3 under the descriptions of the

individual

subsectors. Consumption of the other kinds of fuels (Other fuels) was taken feonatibnal ETS

system (ETS, 201Bttp://www.svcement.cz/).

According to IPCC methodology (IPCC, 1997), carbon dioxide emissions are calculated in two ways: Sectore

and Reference Approach.

3.2.1 Sectoral Approach

The Sectoral ApproachThis method is considerably more demanding than Reference Agipioarelation
to input data and requires information on fuel consumption according to type of fuel in the individual
consumer sectors. It has an advage in the possibility of anaiyg the structure of the origin of emissions.
Since the emission factommployed are specific for each kind of fuel burned, calculations using this method
should be more exact.

In Sectoral Approach a@Q emissions calculated in sectors

=A =8 =8 -8 -4

1A1 Energy industries

1A2 Manufacturing Industries and Construction

1A3Transport

1A4 Otler sectors; excl. mobile sources in the Agriculture/Forestry/Fishing sector
1A5 Otherg other mobile sources not included elsewhere
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In the Sectoral Approacl§Q emissions are derived from the consumption of the individual kinds of fuel in
the individualsubcategories using emission and oxidation factors.

3.2.2 Reference Approach

The Reference Approach is calculated on the basis of total domestic consumption of the individual fuels. This
relatively simple method is based on the assumption that almost all thHechuesumed is burned in combustion
processes in energy production. It does not require a large amount of input activity data and the basic values of
the sources included in the national energy balance and some supplementary data are sufficient. It provides
information only on total emissions without any further classification in the consumer sector. The emission
factors are related to those kinds of fuel that enter domestic consumption at the level of sources, without
regard to specific kinds of fuel burnéd the consumer part of the energy balance. Thus, for Liquid Fuels, this
means that the emissions are determined in fact only on the basis of domestiolgaeh (Crude @
consumption.

3.2.3 Comparison of the Sectoral and Reference Approach

The resulting emissns are determined by the Sectoral Approach (SA), while the Reference Approach (RA) is
used for control. Comparison of both approaches is given in the Annex 4. It follows from the analysis provided
in Annex 4 that the differences in the overall resultsrirthese two approaches are insignificant.

3.2.4 International bunkers fuels

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

Basic activity da are available in the CzSO energy balance (CzSg8), 2ak.3-4 gives the amount of stored
Kerosene Jet Fuel.

Tab.3-4 Kerosene Jet Fuel in international bunkers

Yea 1990 (1991 1992 |1993 1994 1995 |1996 [1997 |1998 |1999 |2000 |2001
[TJlyear] 7325| 6020 6967 5792 7208] 7805| 5866 6759 7991] 7520 8234 8750
Year 2002 2003 |2004 (2005 |2006 |2007 |[2008 [2009 |2010 (2011 |2012

[TJlyear] 7556| 10 163| 13 062| 13 573| 14 070] 14 63| 15 646| 14 290 13 387 13 272| 12 368,

3.2.5 Feedstocks and non-energy use of fuels

The energy balance of the Czech Republic encompasses a humber of items that contain information on the
consumption of fuel used as a feedstoftk production of other kinds ofuels. This corresponds mainly to
petroleum, which is given in the source part of the energy balance; however, its entire volume undergoes
transformation to other kinds of fuel, so that petroleum itself does not enter the fuel balance as activity data in
CHE for the calculation of greenhouse gases.

In the energy balance structure, improvement of fuels is included in the Transformation Sectmm in
CzSO Questionnaire$hissection contains information on the amounts of fuel used for the production of
electric energy and heat and simultaneously also for conversion (improvement) of the original fuels to other
kinds (e.g. Coke, Briquettes, Coal Gases, etc.). Fuels from the Transformatiors&eicoemployed for the
production of electric energy and heate transferred directly to the CRF structure as activity data to sector
1A1 ¢ Energy Industry. Fuels and other items in the Transformation Seetiion has to be seen as raw
materials for production of the derived fuels and this amount from the enbajgince does not enter the CRF
structure as activity data, since no greenhouse gases are emitted from them in this stage.

The classification in the energy balance in the Transformation sector is dependent on the kind of fuel.

Tab.3-5 provides those items of the Transformation secsectionthat correspond to raw material inputs
into the improvement processes.

PARTL: ENERGYCRFE:=CTOR) 48



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

Tab.3-5 Transformation sector for Solid and Liquid Fuels

Sdid Fuels Liquid Fuels

Transformation Sector Transformation Sector

Patent Fuel Plants (Transformation) Gas Works (Transformation)

Coke Ovens (Transformation) Natural gas blending plants

BKB Plants (Transformation) Coke ovens (Transformation)

Gas WorkgTransformation) Blast furnaces (Transformation)

Blast Furnaces (Transformation) Patent fuel plants (Transformation)

Coal Liquefaction Plants (Transformation) Not elsewhere specified (Transformation)

Natural Gas is not currently used as a raw matanathe Czech Republic. Things were different at the
0SAAYYAYI 2F (KS mMppnQax ¢6KSYy bl GddzNI f DIF& 41 & dzaSR

Biofuels are not used in transformation processes.

The decomposition of Petroleum also leads to a nundfgoroducts that are not used for energy purpose.

This corresponds to the production of plasticabrication Oils and other Lubricants, solvents for production of
coatings and other uses in the Solvent Use sector, production of Bitumen, etc.

Part of theg material fluxes becomes waste, while part is used up irreversibly and this carbon must be
considered to be stored permanently.

Naphtha- another part of fossil carbon is used as raw material for the manufacture of plastics. Plastics end
up in waste inciaration plants or in landfills. In incineration plants, the carbon in the plastics is converted to
CQ. In managed landfills, plastics very slowly decompose through biochemical processes. For detailed
explanations please see relevant chapter for Other $(leA1a).

However, part of plastics stores carbon from petrochemical raw materials for a long time. At the beginning
of the monitored period, the fraction of carbon stored for naphtha was estimated at 50 %. This value was
obtained by expert estimate of sectoral expert.

The remaining 50 % of carbon was considered to oxidiZ8Qo Recently, plastics have been increasingly
recycled. The recycled material obtained is used to manufacture products with considerably long lifetimes. In
2004 was decided to inease the fraction of carbon stored 50 % to the value given in IPCC methodology (IPCC,
1997). The fraction of stored carbon has been gradually increased from a value of 50 % to a value of 80 %. The
value of 80 % is default level of carbon stored providedRbyised 1996 GuidelingdPCC, 1997)Tab.3-6
depicts the gradual increase.

Tab.3-6 Naphtha- fraction of stored carbon

1990- 2003 | 2004 2005 2006 2007 2008 2009 2010 2011 2012
0.5 0.6 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8

Starting in 2007, a constant value of 80 % is used in subsequent years.

Lubricating oilsand other lubricants are not produced primarily as energy production materials. However,
part of the oils is returned to the energy system after the end of their lifetimes as lubricants. They are then
converted to alternative fuels and burned. The CRF structure specifies 50 % recovery as fuels over the entire
time series from 1990. Value of 80 is givern Revised 199fethodology(IPCC, 1997)

Asphalt (Bitumen)is a product of petroleum processing. As it is used primarily for treating the surfaces of
roadways, its entire volume must be considered to be permanently stored carbon that & fi@@d overhe
entire time series.

Coal Tarsare utilized primarily as a raw material for the production of soot as the filler for rubber for
production of tires. Part of the Tars is used as additive fuel in efan@yuction installations for production of
electricity and heat. This part has been reported separately in the energy balance since 2003. This permits
estimation of the ratio between Tar for energyoduction and other uses. Up until 2002, the fraction of Tars
for nonenergy use was estimated at B5; since2003, the fraction has been determined on the basis of
information from the CZSQEUROSTACIEA questionnaires (CzSO, 20ih the following way:
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Tab.3-7 Coal Tars fraction of stored carbon [%]

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
71.8 74.1 69.2 85.7 85.2 82.9 74.2 73.0 73.5 76.1
These values were used to complete CRF in the 1AD Feedstocks-andnggruse of fuels chapter.

3.2.6 CQ capture from flue gases and subsequent CQ storage

Not performed in the Czech Republic.

3.2.7 Country -specific issues

The countryspecific conditions in the Czech Republic are determined primarily by the specific properties of
the Solid Fuels mined in this country. Spedfi@ emission factors are determined for these diof Solid
Fuels.Tab.3-8 provides emission factors, incl. NCV and oxidation factors.

Tab.3-8 Average Net caloricic values (NC¥puntry specificCQ emission facbrs and oxidation factorgdefault) used in the Czech
GHG inventory 2012

) ) )

Fuel (Revised 1996 Guidelines — e Origation (—CQEF
definitions) [TIIGq] [t CQ/TI] factor [t CGQ/TI]
Coking Coal 29.2 93.24 0.98 91.38
Other Bituminous Coal 22.7 93.24 0.98 91.38
Lignite (Brown Coal) 12.2 99.99 0.98 97.99

a) Emission factor without oxidation factor
b) Resulting emission factor with oxidation factor
c) relevant NCV for 2012

Since lastsubmission, the countrgpecificCQ emission factor is atsused forNatural Gis combustion.
Description of the research is given in Annex 2..T&b 6 lists the emission factors used in the entire time
series. Evaluation of the emission factors depends on the net calorifie;viallROR the net calorific value
equaled 34.23VJ/m® and the emission factor is then equal to 1&.®lease see the relevant equation in Annex
2.

In this submission the countigpecificCQ emission fatrs for LPG and Refinery Gas aszd for emission
estimates. The detailed approacofievaluationof these emissio factors is described in Ann@x

Other countryspecific conditions are employed in sector 1B, where the coesygpcific emission factors are
used in the calculation dfH and CQ emissions from underground mining. In atitth, methane emissions in
the Natural Gas sector are calculated according to the cotsyecific approach.

More details are given in chapt8r9 Fugitive emissions.

All CQ emissions from metallurgical cokeed in blastdrnaces are reported under thedustrial processes
sector and estimated according to the amount of carbon in the o@lee Chapter 4.4)Most of the blast
furnace gas is combusted in the three metallurgical plants and is not used elsevdnene.this reason we
consider this method to be right.

In a similar way part of Liquid Fuels are reallocated into 2 Industrial Processes where it is used for production
of hydrogen which is used for ammonia product{see Chapter 4.3)
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3.3 Source category description

3.3.1 Energy Industries (1A1)

The fraction ofCQ emissions from sector 1Al eqled 56% ir2012in the whole Energy sector.

3.3.1.1 Public Electricity and Heat Production (1Ala)

Under source category 1Ala the energy balance includes district heating statidnslectricity and heat
production of public power stations.

This category encompasses all facilities that produce electric energy and heat supplies, where this
production is their main activity and they supply their products to the public mains. Exsrmgiede the
L32 ¢ SNJ LY | y in& company iDIRIKIWE. pokser plants and heating plantsp&gy United Inc.and a
number of others in the individual regions and larger cities in the Czech Republic.

The fraction ofCQ emissions in subsector 1Ala @Q emissions in sector 1Al egiled % % in 202. It
contributed 8 % toCQ emissions in the wholerergysector.

In the final energy balance of CzSO (CzS(B)26@f consumption of the individual kinds of fuels in this
sector is reported in section Transfoation Sector under the items:

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

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

1 35.11 Producton of electricity
 35.30 Steam and air conditioning supply (production, collection and distribution of steam and hot
water for heating, power andther purposes)

CQ emissions indicate stable trend with only a

few oscillations in the whole time series. o Other Fuels (waste] Biomass
H eci H H Gaseous Fuels o Liquid Fuels
Tm trend In emissions Is malnly Shaped by t W rest of solid fuels W Other Bitumenous Coal
development and structures of the electricit) m Brown Coal + Lignite
60

generation installations involved, since thes
installations account for the majority of the
pertinent emissions. As is clear from the figur
Solid Fuels are the nma driving forces for
emissions in this source category. Brown Coal
Lignite are most important, with average
consumption 6451 PJ, corresponding to 390kt
CQlyear on an average for the whole 1992012
period. The second largest consumption
indicated for Other Bituminous Coal with a
average consumption value of 78 PJ,
corresponding to 7 13kt CQ/year on an average
for the whole 1990¢ 2012 period. The remaining
Solid Fuels do not correspond to any significant

consumption in this category.

Sine 2007, the countrnspecific emission factdior Brown Coal + Ligniteas been equal to 27.27 t C/TJ; a
country-specific emission factor equal to 25.43 t C/TJ for Other Bituminous Coal and Coking Coal has been usec
to calculateCQ emissions. As mentioneabove, this means that approximately 95 % of the emissions from
fuels in this category were determined using courgpecific emission factors, i.e. at the level of Tier Ill.

Liquid Fiels play a minor role in the electricity supply of the Czech Repubby. dre used for auxiliary and
supplementaryignition purposesn power stations; for instance stabilization of burners. Use of Liquid Fuels
has decreased by more than half since 1990.

€0 emission in Tg

20
13930 15933 1336 13933 2002 2005 2008 2011

Fig.3-3 Development ofCQ emissions in 1Ala category
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Natural Gas also plays a role in this source category. Use of NGhakoeghibit a substantially oscillating
trend. At the beginning of the period, it shows increasing trend, but later only minor changes were observed,
which can be cosidered insignificant. Since lastibmission new countrgpecific emission factor is usdolr
CQ emissions. Detailedxplanation of development of thiSFs givenin Annex 2.

The item Other Fuels irig.3-3 represents waste consumption for waste incineration.

Other Fuels (1Ala): Waste Incineration for energy pusps

This category consists of emissions caused by incineration of municipal Solid waste for energy purposes.
Originally this chapter was part of 6 C waste incineration however based on the suggestion of ERT in 2011 it
was reallocated under the energy sectince last submission. This chapter is still prepared by CUEC (Charles
University Environment Centeg)the organization responsible for the waste sector.

This category consists of emissiong<Cad from incinerated fossil carbon in MSW and emissions ethane
andN,O from incineration of MSW.

There are three municipal Solid waste (MSW) incineration plants in the Czech Republic. One is located in
Prague (ZEVO Malesice), one in Brno (SAKO) and the nemesin Liberec (Termizo). Thamount of
incinerated waste increased in previous year and this inventory year significantly. It is due to fact that
incinerator in Brno was recently reconstructed and its former annual capacity of 240 Gg of MSW was decreased
to 224 Gg of MSW. In reality the new technology atijuallowed the facility to be used to the full potential
(the old stokers were regularly out of order and the real former capacity of the plant was abeuhird of the
maximum valueand since then there is constant increase of incinerated wasteisrctitegory.

Tab.3-9 Capacity of municipal waste incineration plants in the Czech Republic2201

Incinerator (city) Capacity (Gg)
TERMIZO (Liberec) 96
t N} Oa1sS afdzOoé | & d|310
SAKO a.s. (Brno) 224

There are also 76 other facilities incinerating cfireonerating industrial and hazardous waste, with a total capacity 600 Gg of waste.
This waste is reported under 6C.

All the parameters and calculations are showiTab.3-10.

The table gives the total amount of incinerated waste, energy content of the waste and all the parameters
used in the equation. The lower part of the table gives the results for separate gases. The activity data comes
from two sourcesISCH (waste management information system) and the Ministry of Trade and Industry (MTI)

- renewable energy statistics. MTI data are used as category data, ISOH data are used as control data for the
QA/QC procedure. The data is also checked with the repoofitige incineration companies.
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Tab.3-10 Parameters and emissions from waste incineration 199012
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3.3.1.2 Petroleum Refining (1A1b)

This category includes all facilities thabpess raw petroleum imported into this country as their primary
raw material. Domestic petroleum constitutes approximately %.%f the total amount. All fuels used in the
AYUSNYLEFEf NBFAYSNE LINRPOS&aasSaz AyadaSNYI € o0 ZeadzYLINPARIY
electricity and heat and heat supplied to the public mains are included in emission calculations in this
subcategory. This correspondsmerily to the2 S & 1 NJ ¥ donyip@ariydnithe CZech ®dpublic. Fugitive
CH emissions are included in categdr32 Fugitive Emissions from Fuelsl.

The fraction ofCQ emissions in subsector 1Alb @Q emissions in sector 1A1 eqgled 2 % in 204 It
contributed 1 % taCQ emissions in the wholeriergysector.

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

1 Refinery Fuel
1 Relevant NACE Rev. 2 code: 19 .Banufacture of refinegetroleum products

Since this submission the greenhouse gas emissions from combustion of refinery gas are estimated using
country specific emission factor. Detailed description of the research carried out in 2013 is provided in Annex 2
of this NIR. Forhe rest of liquid fuels the defaul
emission factors were used. Country specii * Eseoi Fues
emission factor is used also for Natural Gasee 12 mLiquid Fuels
Tab 311¢ Tab. 313.

No consumption of Solid Fuels occurred in th
category.On the other hand.iquid faels are of the
greatest importance and exhibit a decreasing trer
at the begnning and increasing trend at the end ¢
the period. The fluctuations that have occurre a4
over the years can be explained as resulting frc
differences in production quantities. The maximu

1

0.8

0.6

CO, emissioninTg

0.2

production equal to 27 kt CQ occurred in2008, 0

followed by a Value Of @ kt CQ in 1990 1990 1993 1996 1999 2002 2 005 2 008 2011
Thereafter, production decresed to the resulting

level of 80t CQin 2012. Fig. 3-1 Devdopment of CQ emissions in 1A1b category

The second greatest role is played by Natu
Gas, with emissions in the range between X08Q in 2003 and 357 KEQ in 1997 and resulting with1D kt
CQin 2012.

3.3.1.3 Manufacture of Solid Fuels and Other Energy Industries (1Alc)

This category includes all facilities that process Solid Fuels from mining through coking processes to the
production of secondary fuels, such as Bre@oal Briquettes, Coke Oven Gas or Generator Gas. It also includes
FdzSta F2NJ GKS LINPRdAzOGAZ2Y 2F St SOGNAROIE SySNH& |yR
dza S¢€ 0 @

There are a number of companies inet Czech Republic that belong to this category. These are mainly
companies performing underground and surface mining of coal and its subsequent processing, located in the
vicinity of coal deposits. The category also includes Coke plants and the prodofctBanerator Gas. Other
energy industries, such as facilities for extraction of Natural Gas and Petroleum are of minor interest in the
Czech Republic.

The fraction ofCQ emissions in subsector 1Alc @Q emissions in sector 1Al eqled 7 % in 204 It
contributed only 4 % t&Q emissions in the wholerergysector.

In the CzSO Questionnaire (CzSO3RGhe consumption of the individual kinds of fuels in this sector is
reported in capture Energy Sector under the items:

1 Coal Mines
M Oil and Gas Extractio
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Coke Ovens (Energy) Gaseous Liquid Fuels

Gas Works (Energy) 4.5 :(r:tzs;:f solid fuels W Gas Works Gas + Coke Oven Gas
Patent Fuel Plants (Energy)

BKB Plants (Energy)
Non-specified (Energy)

-

st
n

=A =4 =4 =4 =4

w

[na
in

CO, emissioninTg

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

5]

=
in

f 05.10 Mining of Hard Coal 1
I 05.20 Mining of Lignite 05
1 06.10 Extraghn of Crude Oil o
1
1

06.20 Extraction of Natural Gas 1990 1993 1996 1999 2002 2005 2008 2011
19.10 Manufacture of Coke ove
products (operation of Coke ovens Fig.3-2 Development ofCQ emissions in 1Alc category
production of Coke and Ser@Gioke,
production of Coke Oven Gas)

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

Fgure 3-5 clearly shows the increase in emissions in 182012 period in category 1Al1cThe use of Coal
predominated in the whole period followed by the consumpt@fiiGas Works Gas and Coke Oven Gagelis
very low use of Liquiddels and Natural Gas in this category.

{212f 2041t makek §é gfdatest cgririution to the consumption of Solid fuels . The section for
processing Brown Coal was established950 and also produced Gas Works Gas and other chemical products.
C2N¥Iffteées G(KS SEA&GSYyOS 2F (KA&d O2Y6AYyS SyRSR Ay
R2f& | ONAR{SGINye O2YLIl yeod ¢23SHKSNHaewlm tKSa-ySHS L
cycle power station started to operate in 1996 (http://www.suas.cz).

Coke Oven Gas is produced in the Ostrava area where the Coke Plants operating.

3.3.2 Manufacturing Industries and Construction (1A2)

The fraction ofCQ emissionsn sector 1A2 in
CQ emissions in the iergysectorequalled19 % in 60
2012

This source category consists of several-s
source categories defined in close harmony wi
the IPCC categorisations (CRF) and includes
stationary combustion emission sourcesathare
not included in categories 1A1 and 1A4. It
described in detail via the relevant sghapters.

Transition to the new format of source dat{ 10
(CzSO, 2@) permitted utilization of the data for
more detailed classification in this subcategory. 1980 1993 1996 1999 2002 2005 2008 2011

Other Fuels mBiomass MGaseous Fuels mSolid Fuels M Liguid Fuels

CO, emissioninTg

1A2a lon and steel

1A2b Norferrous metals
1A2c Chemicals

1A2d Pulp, paper and print
1A2e Food processing, beverages and tobacco
1A2f Other

Fig. 3-3 Developmentof CQ emissions in 1A2 category

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

It is clearly visible on the figure that Solid Fuels played the main role in emissions at the beginning of the
period; however, the importance of Solid Fuels decreased over time. Currently, they are still of the greatest
importance, but do not play such a dominant role in comparison with other fuels. Liquid Fuels indicate steady
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trend over the whole period, there is only algght decrease at the beginning of the period. Natural Gas is also
an important fuel in category 1A2.

3.3.2.1 Iron and Steel (1A2a)

This category includes manufacturing in the area of pig iron (blast furnaces), rolling steel, casting iron, steel
and alloys and iselated only to ferrous metaldn the CzSO Questionnaire (CzSO3p@ke consumption of
the individual kinds of fuels in this sector is reported in section Industry Sector under the item: lIron and Steel.
There are embodied the fuels of economic part@dig to NACE Rev. 2 Iron and st&&ACE Divisior4.1¢
24.3 and 24.51, 24.52.

Important facility belongs to this category is ArcelorMittal Ostrava, B fraction ofCQ emissions in
subsector 1A2a iI€Q emissions in sector 1A2 equalle@ % in 2A2. It contributed only 3 % t€Q emissions
in the whole Energgector.

3.3.2.2 Non-Ferrous Metals (1A2b)

This category encompasses combustion processes in various areas of productionfefrons metals. In
the Czech Republic, this corresponds mainly to foynqmocesses; primary production of nonferrous metals is
not performed on an industrial scale in this country. In the CzSO Questionnaire (CzH0Oth20donsumption
of the individual kinds of fuels in this sector is reported in the section Industry Seuer the item:

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

Important facility belongstotha O G S32 NB A aTheyfiadiich KB énisdiory i Gibdedfab
1A2b inCQ emissions in sector 1A2 equalledt@s in 202. It contributed only 0.1 % t€Q emissions in the
whole Eergysector.

3.3.2.3 Chemicals (1A2c)

This subcategory includes all the processes in the organic and inorganic chemical inddsaty related
processes, incl. petrochemistry.

In the CzSO Questionnaire (CzSO3P0the consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

1 Chemical (including Petrochemical)
9 There areembodied the fuels of economic part according to NACE Rev. 2
9 Chemicals: NACE Division 20

The fraction ofCQ emissions in subsector 1A2c @Q emissions in sector 1A2qualled33 % in 2012. It
contributed 6% toCQ emissions in the wholeriergysector.

3.3.2.4 Pulp, Paper and Print (1A2d)

This subcategory includes all manufacturing processes related to the production of paper, cardboard and
print in printing plants. There are two primary paper production factories in the Czech Republic with a high
consumption ofwaste wood from production processes. The other plants select the kind of fuel on the basis of
the same criteria as the rest of the processing industry.

In the CzSO Questionnaire (CzSO3R0he consumption of the individual kinds of fuels in this sector
reported in the section Industry Sector under the item:

9 Paper, Pulp and Printing
9 There are embodied the fuels of economic part according to NACE Rev. 2
1 Pulp, paper and print: NACE Divisions 17 and 18
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The fraction ofCQ emissions in subsector 1A2d @, emissions in sector 1A2qualled12 % in 202. It
contributed 2% toCQ emissions in the wholerigrgysector.

3.3.2.5 Food Processing, Beverages and Tobacco (1A2e)

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

In the CzSO Questionnaire (CzSO3P0the consmption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

1 Food, Beverages and Tobacco
9 There are embodied the fuels of economic part according to NACE Rev. 2
1 Food processing, beverages and tobacco: BB&isions 10, 11 and 12

The fraction ofCQ emissions in subsector 1A2e @Q emissions in sector 1A2qualled8 % in 202. It
contributed2 % toCQ emissions in the wholeriergysector.

3.3.2.6 1A2f Other

This subcategory includes the remaining enterprisabénprocessing industry not included in subcategories
1A2a to 1A2e. This is an enemgmanding branch with high fuel consumption, such as the cement industry,
lime production, the glass industry, production of ceramic materials, the textile and leattestry, wood
processing and subsequent production processes, the entire machine industry, incl. production of means of
transport and the construction industry.

In the CzSO Questionnaire (CzSO3R0he consumption of the individual kinds of fuels irstlsector is
reported in the section Industry Sector under the item:

NonMetallic Minerals

Transport Equipment

Machinery

Mining (excluding fuels) and Quarrying
Wood and Wood Products
Construction

Textiles and Leather

Nonspecified (Industry)

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

There are embdied the fuels of economic part according to NACE Rev. 2 Other: NACE Divigi@®s 03¢
16, 21¢ 23, 25¢ 33 and 41 43.

Ly GKA& @SINR& adomYAdaArAzys GKAAa &adzoOFiS3aA2NE | faz
Activity data anddata onCQ production were taken from the national ETS system (ETS)2@hile CH and
N,O emissions were calculated using the default emission factors for Solid and Liquid Fuels. The fr&sfion of
emissions in subsector 1A2f @Q emissions in sectolA2equalled31 % in 202. It contributed 6 % tcCQ
emissions in the whole ENERGY sedwerall emissions indicate decrease since 1990. Solid Fuels had at the
beginnig of the period major importance, which constantly decrease untilp.2Ditjuid fuelsalso constatnly
descrease since 1990. Natural Gas has also app@angortance in this category.
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3.3.3 1A3 Mobile Combustion
Source category description

The categories of means of 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 type of emission standard that the particular vehicle
must meet (in road transport). Bhcategories of vehicles are not as detailed for#noad transport.

The categories of mobile sources are following:

3.3.3.1 1A3a Civil Aviation
1 airplanes fuelled by aviation gasoline
9 airplanes fuelled by jet kerosene

3.3.3.2 1A3b Road Transportation

motorcycles,

passengr and light duty gasoline vehicles conventional,
passenger and light duty gasoline vehicles with EURO 1 limits,
passenger and light duty gasoline vehicles with EURO 2 limits,
passenger and light duty gasoline vehicles with EURO 3 limits,
passenger and lig duty gasoline vehicles with EURO 4 limits,
passenger and light duty diesel vehicles conventional,
passenger and light duty diesel vehicles with EURO 1 limits,
passenger and light duty diesel vehicles with EURO 2 limits,
passenger and light duty diesedhicles with EURO 3 limits,
passenger and light duty diesel vehicles with EURO 4 limits,
passenger cars using LPG, CNG and biofuels (separately),
heavy duty diesel vehicles and buses, conventional,

heavy duty diesel vehicles and buses, with EURO 1 limits,
heavy duty diesel vehicles and buses, with EURO 2 limits,
heavy duty diesel vehicles and buses, with EURO 3 limits,
heavy duty diesel vehicles and buses with EURO 4 limits,
heavy duty diesel vehicles and buses using LPG, CNG and biofuels (separately).

E R N T T BRI B B B B

3.3.3.3 1A3cRailways
9 diesel locomotives

3.3.3.4 1A3d Navigation
9 ships with diesel engines

3.3.3.5 1A3e Other Transportation

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

91 Pipeline Transport

There are embodied the fuels of economic part according to NACE Rev. 2 Pipmtisigoitt NACE Divisions
35.22,49.50
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3.3.4 1A4 Other Sectors

This category includesmissions which are no
included in the 1A1 and 1A2 categori@diey can 35
be generally defined as heat production process J e :E:ﬁjju;ugﬂe's
for internal consumption.

The fraction ofCQ emissions in sector 1A4 in

25

CQ emissions in the iergysectorequalled16 % in g
2012. g%
The main driving force folCQ emissions in 515

category 1A4 is energy consumption for purpos
of space heating. The fluctuations in consumptic
then can be ascribed to differeas in cold winter 5
periods. The trend of decreasi@ emissions is a
result of higher standards for new buildings and 01990 1993 1996 1999 2002 2005 2008 2011
successful execution of energyficiencyoriented
modernisations of existing buildings. The trend h iy 3.4 pevelopment of C@emissions in 1A4 category

also been supported by shiftirng fuels with lower

CQ emissions (emission factorgjhe importance of

Solid Fuels at the beginning of the period, which constantly decreases in time, is apparent in the figure. On the
other hand, the consumption of Natural Gas increased during the gea® well as Biomass consumption.
Liguid Fuels play a minor role in this category.

At the beginning of the period, a majority of households in the Czech Republic used coal as a heating fuel
(mainly brown coal + lignite). This habit has changed over tinteNatural Gas bem to be used more than
Solid Fuels. The same trend appears in the institutional sphere. The number of households and institutions
using biomass for heating (biomass boilers) in the Czech Republic has increased in the last few yéamsd Thi
is also apparent in the figure.

The winter of 2006 was colder than in other years, which also affected the consumption of fuels. Higher
consumption of fuels for heating in households and institutions is apparent in this year. Significantly lower
temperatures were recorded in the winter months in 2006 than in other years. The same trend is apparent in
2012

10

3.3.4.1 1A4a Commercial/lnstitutional

This subcategory includes all combustion sources that utilize heat combustion for heating production halls
and erational buildings in institutions, commercial facilities, services and trade.

In the CzSO Questionnaire (CzSO3R0he consumption of the individual kinds of fuels in this sector is
reported in capture Industry Sector under the item:

1 Commercial andiblic Services

Where fuel consumption is reported here under the item:
1 Nonspecified (Other)

It is included under 1A4a Commercial/Institutional on the basis of an agreement with CzSO. There are
embodied the fuels of economic part according to NAR&E. 2 6Gmmercial/Institutional NACE Divisions 35
excluding 1Ala and 1A3e, 889, 45¢ 99 excluding 1A3e and 1A5a.

The fraction ofCQ emissions in subsector 1A4a @Q emissions in sector 1Adqualled21 % in 202. It
contributed 3 % taCQ emissions in thevhole Energygector.
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3.3.4.2 1A4b Residential

CdzSt O2yadzYLIWiAz2y Ay K2dz
O2yadzYLIXiA2y Ay K2dzaSK2fR
PHAREEUROSTAT method.

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

QX

I3

Q)¢
m™m u»

K2t R
Ldz

Q¢ QX

A
t A

QX
(@]

i Residential

The fraction ofCQ emissions in subsector 1A4b @Q emissions irsector 1A4dequalled75 % in 202. It
contributed12 % toCQ emissions in the wholertergysector.

3.3.4.3 1Ad4c Agriculture/Forestry/Fisheries

This subcategory contains combustion sources at stationary facilities for heating buildings, breeding and
other operatimal facilities. The subcategory does not include fuel consumption for powerisrigadffmeans of
transport and machinery. They are reported in category 1A5b Meligriculture, Forestry and Fishing.

In the CzSO Questionnaire (CzSO3R0he consumptiorof the individual kinds of fuels in this sector is
reported in capture Industry Sector under the item:

9 Agriculture/Forestry
9 Fishing

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

The fraction ofCQ emissions in subsector 1A4c @Q emissions in sector 1Adqualled4 % in 202. It
contributed 06 % toCQ emissions in the wholeriergysector.

3.3.5 1A5 Other

The fraction ofCQ emissions in sector 1A5 @Q emissions in theikergysectorequalledl % in 202.
3.3.5.1 1A5b Other z mobile sources

In this subcategory are reported emissions froomsumption of motor fuels, that araot reported in sector
1A3 Transport and could not be reported in the other sectors as consumption of fuel§amata sarces

3.4 Methodological issues

3.4.1 Stationary combustion

The original data on the final national energy balance from CzSO (series of data in the 198® time
series) were taken for the CRF structure directly in TJ. The time series from 1995 stascbee on the basis
of data from the CzSO QuestionnaifézGO, 20)3where the data on fuel consumption are given in various
ways. Data are available for Solid and Liquid Fuels in mass units (kt p.a.), where the net caloric values of these
fuels are als tabulated. The consumption of gaseous fuels derived from fossil fuels is given in TJ p.a. Natural
Gas is given in thousand®rand the consumption in TJ is also tabulated; however, in this case it is calculated
using the gross caloric value. The Enerdgaroze in mass units (kt p.a.) for last reported year @04 given in
Annex 4 Tables Adb ¢ A4-12.

Since 2012 submission net calorific values for Liquid Fuels for the whole time series are available. These are
now assumed to be right (agreed by CzS@)threrefore used for conversion of activity data from natural units
to energy unitsThere are two updated net calorific values in this submissiéor refinery gas and for LPG.
Detail please see in the chapt@r7.
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The principles of preparation of the emission inventory are further specified in detail for the individual
phases of data preparation and processing and subsequent utilization of the results of calculations with
subsequent storage.

Collection of adwity data

In collection of activity data, all the background data are stored at the workplace of the sector compiler,
where possible in electronic form. These consist primarily in datasets obtained from CzSO as officially
submitted data for drawing up thactivity data. The dataset for the last reported year is given in Annex 4,
Tables A% ¢ A4-12; similar datasets for the whole time series are stored in the archive of the s¢etqert.

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

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

Conversion of activity data to the CRF format

The acivity data are converted from the energy balance to the CRF structure in the EXCEL format. Each
g2NJAYy3a FAES KFa | a¢AGES L3S +a GKS FTANRG akKSSd
The Title page shall contain particularly the following information:

the name and description of the file

the author of the file

the date of creation of the file

the dates of the latest walating, in order

the source of the data employed

description of transfer of specific data from the source files

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

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

o
S
w»

G2NJAy3 FAESa akKhftt ftaz2z O2yidlAy I O2YLldzZ a2 Ne

complete division of the data into IPCC (SA) sectors and subsectors or individual fuels
RA, in structure compatibleith CRF

complete time series

the units in which the activity data balance is drawn up.

=A =4 =4 =4

The conversion shall be performed in two separate sets for the Sectoral Approach (SA) and Reference
Approach (RA). If the data conversion requires recalculation fratural units to energy units (i.e. for Solid and
Liquid Fuels), the calorific values of the individual kinds of fuels used is included in the calculation. Used
calorific values are stored.
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Calculations of emissions

These values are giveninthe followadk SSia 2F (GKS g2NJAy3 FTAfSax
aKSSix GKS 4GahEARFGA2Y Cl Ol2NAREé aKkK R Ol f
aggregations for transfer of the data to the CRF reporter are included.

Originalactivity data are given in kilotons. It means that it is necessary to convert these values to energy
units ¢ terajoules. For this conversion are used calorific valied. 311 gives the calorific values used for
calculations of th&012emissions.

Tah 3-11 Net caloricic values used in the Czech GHG inventd2@12

NCV [TJ/Gg] 1Ala 1A1b 1Alc 1A2 1A4a 1A4b 1A4c 1A5
LPG 45.95 45.95 45.95 45.95
Naphtha 43.99
Gasoline 43.40 43.40
Kerosene Jet Fuel 43.30 43.30 43.30
Other kerosene 42.80
Diesel Oil 42.60 42.60 42.60
Heating and Other Gasoil 42.60 42.60 42.60 42.60
Fuel Oil Low Sulphur 39.44 39.44 39.44 39.44 39.44
Fuel Qi- High Sulphur 39.58 39.58 39.58
Lubricants 40.19
Other QOil 40.35 40.35
Anthracite 28.17
Coking Coal
Other Bituminous Coal 23.34 22.97 27.27 27.27 27.27
Brown Coal + Lignite 12.30 12.21 12.60 12.98 12.98 12.98
Coke 22.33 28.41 28.53 28.53
Coal Tars 37.00 37.30 37.30 37.30
Brown Coal Briquettes
Charcoal 30.00

Coke Oven Gas, Gas Works Gas and biofuels are given directlpjoules in the €SO Questionnaires
(CzSO0, 20)3nhowever the data were calculated using the gross calorific values, so it is necessary to recalculate
these values to net calorific values.

Natural Gas is provided in the statistic reporting in the CzSO Qneatre (CzSO, 28)Lin thousand mand
in TJ; however, the data in TJ is determined using the gross caloric value. The values were then divided by &
coefficient of 1.11 for recalculation from the gross caloric value to the net caloric watlleme repoted by
CzSOinthousand®h & NBf | (i SR2YVRA G KBy & d NI RS &DprasHirg 103, 81EPA. dzZNBE  mp -

Information on the average values of the gross caloric value and the net caloric value of Natural Gas are
given inTab.3-12.

Recalculation of volume units to mass units for Natural Gas was performed using the density 0.5@ &kg/m
Mp ¢/ X LIJT mMamdo {tlod

Tab.3-12 Average values of the gross caloric value atié net caloric value of Natural Gas Questionnaire IEA; CzSO (CzSO,
2013), 2012

[MJ/m?] GCV NCV GCV/NCV
Indigenous Production 35.67 32.10 1.11
Associated Gas 35.01 31.51 1.11
Non-Associated Gas 36.35 32.72 1.11
Total Imports (Balance) 37.80 34.02 111
Total Exports (Balance) 37.88 34.10 1.11
Stock Changes (National Territory) 37.99 34.19 1.11
Inland Consumption (Calculated) 37.75 33.98 1.11
Inland Consumption (Observed) 37.75 33.98 1.11
Opening Stock Level (National Territory 37.83 34.05 1.11
Closing Stock Level (National Territory 37.83 34.04 1.11
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Tab.3-13 Net caloricic values (NC\WJ.Q emission factors anaxidation factors used in the Czech GHG inventqrg012

Fuel (IPCC 1996 Guidelines NCV CGQEP Oxidation CQEF

definitions) [TIIGg] [t CGQ/TI] factor [t CQ/TI]
Crude Oil 42.39 73.33 0.99 72.60
Gas / Diesel Oil 42.60 74.07 0.99 73.33
Residual Fuel Oil 39.51 77.37 0.99 76.59
LPG” 45.95 65.90 0.995 65.57
Naphtha 43.99 73.33 0.99 72.60
Bitumen 40.19 80.67 0.99 79.86
Lubricants 40.19 73.33 0.99 72.60
Petroleum Coke 38.5 100.83 0.98 98.82
Other Oil 40.35 73.33 0.99 72.60
Coking Coal 29.26 93.24 0.98 91.38
Other Bituminous Coal 24.53 93.24 0.98 91.38
Lignite (Brown Coalf 12.62 99.99 0.98 97.99
Brown Coal Briquettes 21.93 94.60 0.98 92.71
Coke Oven Coke 28.41 108.17 0.98 106.00
Coke Oven Gas (TJ/mill.%n 15.62° 47.67 0.995 47.43
Natural Gas (TJ/G) 57.05 55.15 0.995 54.87
Natural Gas (TJ/mill. 34.23° 55.15 0.995 54.87

a) Emission factor without oxidation factor

b) Resulting emission factor with oxidation factor

O TImil.me Gr mpc/ T LIT mMamdo {tl

d) Country specific values©@ EFs

e) Oxidation factors values used for national inventory ekghouse gases are 0.995 for Gaseous Fuels, 0.99 for Liquid Fuels and
0.98 for Solid Fuels

The greenhouse gas emissions were calculated as the product of the activity data and the relevant emission
factor. A survey of the emission factors employed@@} is given infab. 313. The experimentally determined
country-specific values of the emission factors were used fa @od Lignite (Fott, 199%or Natural Gas
(please see Annex apdsince this submission alsor Refinery Gas and LPG (please see Agpdor the rest
of fuels, the default emission factors from the IPCC methodology (IPCO,vi&@ used. Oxidation factors
used in the national inventory are the default values taken from the IPCC methodology (IPQC, 199

Methane emissions from fuelbmbustion from stationary sources do not constitute key sources. Relatively
the largest contribution comes from fuel combustion in local heating units.

The means of determining methane emissions is similar in many respects to the method of the individual
consumption categories for carbon dioxide emissions. The simplest level (Tier 1) (IPCC, 1997) includes only
summary fuel categories:

1 coaktype Solid Fuels
1 Gaseous Fuels

9 Liguid Fuels

1 wood fuel (biomass)
9 other biomass.

Tab. 314 providesCH, emission factorsised for computation o€CH, emissions.

Tab.3-14 CH, emission factors in the individual sectors used in t@zech GHG inventory (1992012

[kg CH/TJ] 1A1 1A2) 1A3e 1Ada 1A4b 1A4c
Liquid Fuels 3 2 10 10 10
Solid Fuels 1 10 10 300 300
Gaseous Fuels 1 5 5 5 5 5
Biomass 30 30 300 300 300
Charcoal 200 200 200 200 200

*) The emission factors are also valid for the other kinds of fuels (Other Fuels).
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N,O emissions from stationary sources do not belomgoaigst key sources in the CRab.3-15 providesN,O
emission factors (used uniformly for the entire sector of stationary combustion sources).

Tab.3-15N,O emission fctors in the individual sectors used in thézech GHG inventory (1992012

Liquid Fuels 0.6 kgN,O/'TJ
Solid Fuels 1.4 kgN,O/'TJ
Gaseous Fuels 0.1 kgN,O/'TJ
Biomass 4.0 kgN,O/'TJ
Charcoal (1A4) 1.0 kgN,O/'TJ

A considerable part of the neanergy consumption consists in neanergy consumption of petroleum
(lubricating and special oils, asphalt and particular petrochemical raw materials used for the production of
plastic materials, etc.). Neenergy products formed from Bituminous Coal in Cokatsland from Brown Coal
in the production of coal gas (historical) and energy gas (fuel for the combined -gi@araycle) are also
important.

In this context, emphasis is placed on the correct determination of the fraction of stored (fixed) carbon in the
non-energy use of fossil fuels. Calculation of its amount is based on the assumption that a certain amount of
the carbon contained noenergy raw materials remains fixed in the long term and is not releas€{Cadn
the energy balance CzSCzEO, 2033this consists in:

1 petrochemical raw materials (Naphtha) mainly used for the production of plastic materials
9 lubricating oils (Lubricants)

9 Coal Tars from coking of Bituminous Coal and from gasification of Brown Coal

1 asphalt (Bitumen)

Part of the intermediateroducts from pyrolysis of petrochemical raw materials is used directly as heating
gases and oils, part of the final products (plastic materials) are also burned after use in municipal waste
incinerators, but part ends up in lafils. Thus, a consider&bpart of the input carbon remains bonded for a
longer time in plastic materials. As plastic materials are being increasingly recycled, the fraction of carbon
stored in plastics has been gradually increased from¥b 80% between 2003 and 2006 (in peadi 1990-

2002 this fraction was considered constant,%Q.

In addition, most lubricating and special oils are finally used as heating oils or are burned during their use
(lubricating oils for combustion motors). Part of the oils is used for producti@itefative fuels and part is
burned in incinerators, but at least half remains permanently anchored in lubricants. Consequently, a fraction
of stored carbon of 506 is used in the balance.

Coal &rs have a similar fate and are also used for impregnaifaoofing materials and for soot (additive in
the production of rubber). Consequently, a value of stored carbon fraction of 75 % is used.

Practically one hundred percent fixation is assumed for asphalt.

Allocation of emissions from coke and oil betweer2 Bad 2B, 2C is explained above (Chapter 3.2.7).

Data on the consumption of Otheuéls are used in the Czech greenhouse gas inventory. Information on the
consumption of Other Fuels was taken from the national ETS database (E3Sargdis related onlyat the
use of these fuels in cement production. Data on consumption of Other Fuels (1A2f) were employed as
provided by the Czech Cement Association (Czech Cement Associati8h, T2l database contains detailed
information on consumption of the individu&inds of alternative fuels, their calorific values and emission
factors. The same data source was also employed for processing data #(@odch Cement Association,
2013). The default emission factors were employed for calculation ofGReand N,O emissions according to
the character of the relevant fuel.

Tab.3-16 Consumption and EE Other Ruels in the cement industry1A2f)in 2012

Kind of Consumption EF

Fuel [Tdlyear] [t CGQ/TI] [kg CH/TJ] [kg N,O/ITJ]
Solid 3 0546 74.16 10 14
Liquid 3941 63.97 2 0.6
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Tab.3-17 CQ, CH, and N,O emissions from use of Othdfuels in the cement industry1A2f)in 2012

Kind of Emission [kt/year]

Fuel CQ CH, N,O
Solid 2265 0.0305 0.00428
Liquid 25.2 0.0008 0.00024
Total 2517 0.0313 0.00451

Other Fuels (1Ala)

This category follows Tier 1 methodology for emissions from waste incineration. Consistent wRbvised
1996 Guidelines (IPCC, T®9only CQ emissions reulting from oxidation, during incineration and open
burning of carbon in waste of fossil origin (e.g., plastics, certain textiles, rubber, liquid solvents, and waste oil)
are considered in the net emissions and are included in the natio@a¢missions stimate.

Estimation ofCQ emissions from waste incineration is based on the Tier 1 apprdB€&2000). It assumes
that total fossil carbon dioxide emissions are dependent on the amount of carbon in waste, on the fraction of
fossil carbon and on the cdmstion efficiency of the waste incineration. As no couspgcific data were
available for the necessary parameters, the default data for the lon were taken from théSood Practice
GuidancgIPCC, 2000All parameters and calculations are showiTab.3-10.

1A3e Other Transportation

Country specifi€Q emission factor is used since this submission. For detailed information please see Annex
2.
Default emission factors are used oH andN,Oin the entire time series.

3.4.2 1A3 - Mobile Combustion

CQ emissions

Carbon dioxide emissions were calculated on the basis of the total 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 ofCQ corresponding to 1 kg of fuel burne@onsumption of the individual kinds of fuel by road,
railway and water transport was determined on the basis of cooperation with the @a8Bumption in road
transport was further divided up into the following cat#ges of means of transport on the basis of statistics on
transport output:

gasolinefuelled passenger vehicles;

diesel vehicles for passenger and light freight transport;

diesel vehicles for heavy freight transport and buses;

passenger and light vehiclagelled by LPG, CNG and biofuels (separately);
heavy trucks and buses fuelled by LPG, CNG and biofuels (separately).

=A =4 =4 =4 =4

The share of transport in tot&Q emissions has exhibited an increasing trend in the Czech Republic during
0KS onQa | yR niinKidgaunti 2B . dniditidual dad @rl freight transport make the greatest
contribution to energy consumption in transporfChe amount of fuel sold is monitored annuakynd
constitutes the main input data for calculation of energy consumption.

In 2008,for the first time, emissions of carbon dioxide from transport recorded a decrease, which started a
downward trend continuing until 2012 (Jedlicka et al, 2013). The reduction in carbon dioxide emissions was a
result primary of a reduction in the consumptiaf gasoline and diesel oil, which is interpreted as being a
consequence of the global economic crisis. The downweedd of fuel consumption is evaluated very
favourably from viewpoint of greenhouse gases.

There is a decrease of gasoline consumptio2042 continuing the downward trend from previous four
years. However, the persistent downward trend may no longer be a consequence of the economic crisis. A
slight increase in diesel oil was recorde@@12and this trend continues in 2012. This phenomemadicates a
return to the theoretical expectations of development in the consumption of conventional fuels. The fuel
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consumption in 2012 may be affected by a cross boarder purchase of gasoline and especially diesel oil. The
price of gasoline and diesell has been ithe Czech &oublic still higher than in some neighbouring countries.
Higher fuel price is related to the excise tax laid down by Czech legislation. The greenhouse gas emission
balance reflects not only the scenario of consumption of altBwesfuels, but also the 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 aroudnil. tons from 2002 to 2009, but it has started to decline
significantly since 2010. It reached even a value 1569 tons in 2012. This decline is caused especially by ¢
downward trend of fuel consumption of passenger cars. Since 2008 the consumptiorsalingaalso has
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 201(
and the fraction offatty acid methyl estersKAME as renewable resource in diesel oil reached a value 6 % in
2010 and both values will be unchanged in the coming years. These facts (reduction in consumption and
increasing the share of bicomponents) have a favourable impact 6@ emissions.

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

In relation toCQ emissiondrom 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. Similaadatr@nsport and consumption of aircraft fuel, this is
not monitored centrally by the Czech Statistical Offisecraft are fuelled mainly by jet kerosene, while the
consumption of andCQ emissions from aviation gasoline are limited to small aircraftiiseagriculture and in
sports and recreational activities.

The total consumption of the army and the consumption of the domestic transport (estimated on the basis
of the number of flights, distances between destinations and the specific consumptioelsfgfer the unit of
distance in the LTO regime and the cruise itself) were subtracted from the total kerosene consurpéon.
remaining kerosene consumption is related to the international air transport.

Tab.3-18 CQ emissions calculation from mobile sources in 1992012 [GgCQ]

Aviation Other Other Mobile
(without Road . Railways Navigation Trz'ans'port Agric. and Total
Bunkers) Transportation Pipeline others
transport
1A3a 1A3b 1A3c 1A3d 1A3e 1A5b 1A3 + 15
1990 145.9 6 239 651.5 56.4 435.2 1601 9188
1991 40 5616 580.2 56 4415 1 409 8 203
1992 40.7 6 494 492.4 54.6 482.0 1321 8 950
1993 24.8 6 610 413.6 54.1 389.8 1276 8 821
1994 22.9 7 147 333.4 53.3 275.2 1285 9154
1995 14 9 180 332.7 55 358 1191 10 809
1996 15.9 10 227 328 45.8 87.0 1141 11 847
1997 10.4 10 997 282.1 38.4 74.7 1189 12 593
1998 10.2 11 167 354.6 37.7 57.8 1264 12 892
1999 13.2 11 391 329.5 22 61.8 1245 13 064
2000 11.3 11 521 326.4 15.7 57.6 1235 13 168
2001 8.2 12 375 304.4 25.1 58.9 1194 13 967
2002 11.1 12 966 295 12.6 61.1 1140 14 487
2003 11.4 14 759 288.7 12.6 57.7 1061 16 192
2004 12.3 15 520 285.6 18.8 55.6 1107 17 000
2005 9.2 16 840 288.7 15.7 68.0 1094 18 317
2006 9.8 17 146 301.2 18.8 72.9 1074 18 624
2007 9.8 18 029 298.1 15.7 118.1 1085 19 558
2008 8.6 17 826 329.5 12.6 145.0 1133 19 457
2009 9.6 17 290 298.1 15.7 150.7 1117 18 882
2010 9.1 16 268 288.7 12.6 150.4 1083 17 814
2011 4.8 16 120 282.4 9.4 144.4 1091 17 656
2012 7.6 15864 273.0 15.7 69.9 1095 17 325
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CH emissions

For road transportation, the method of methane emission calculation corresponds to the Tier 2 level,
because different road vehicles produce different amounts of methdhean be stated that methane
emissims from road transportation exhibit the same differences as total hydrocarbbtwhile emission
sources were divided up into several categories according to the fuel used, the transport mode and the
emission limit that a particular vehicle must medthisdivision is more detailed because there are larger
differences in methane production by individual vehiclEsese categories are described in detail in Chapter
3.33 1A3 Mobile Combustian

The total consumption of gasoline, diesel oil, LPG, CNG and kibfaebeen determined from the statistical
surveys of the CzSOhe next step consisted in separation of these fuel consumptions into the vehicle
categories described above, according to their transport outputs acquired in the last National Traffic Census
performed in the Czech Republic once every five years, last in 2005. The emission factors were the IPCC defaul
values and, from 2004, the countspecific values as CDV became part of the emission inventory team.

The Czech Republic has been very sucgkessitabilizing and decreasing methane emissions derived from
transportrelated greenhouse gas emissiod$ie annual trends in these emissions are constantly decreasing
and are very similar to other hydrocarbons emissions, which are limited in accordéthcd NECE regulations.

New vehicles must fulfill substantially higher EURO standards for hydrocarbons than older vehicles (currently
the EURO IV standardjhe greatest problems are associated with the slow renewal of the freight transport
fleet. There tas been almost no decrease in the number of older trucks in this country and these older vehicles
are frequently used in the construction and food industries (Adamec ,e2@05a).

Methane emissions from mobile sources are now calculated using metharssiemiactors taken from the
internal database, containing both data from Czech emission measurements (mostly obtained from the Motor
Vehicle Research Institute¢ « + ! +a+0 FyYR AYUSNYylraGAz2ylFrtfte | OOSLIIS
European Environmeat Agency- Emission Inventory Guidebook, CORINAIR, Ebe resultant emission
factors were calculated using the weighted averages of all data classified according to transport vehicle
categories.The following categories were includedonventional gasate-fuelled passenger cars, gasoline
fuelled passenger cars fulfilling EURO limits, difsdled passenger cars, lightuty vehicles, heawguty
vehicles, diesel locomotives, diedaklled watercraft, aircraft fuelled by aviation gasoline and keroskredied
aircraft (Adamec et al2005b).

Emissions of€H from mobile sources are given Tab. 319.

Tab.3-19 CH emissions calculation from mobile sources in 1992012 [Mg CH]

L Other .

Av_latlon Road Railways Navigation Transport Other_ Mobile Total

(without . o Agric. and

Bunkers) Transportation Pipeline others

transport
1A3a 1A3b 1A3c 1A3d 1A3e 1A5b 1A3 + 1A5

1990 28.58 1260 40.86 3.54 44.29 335.7 1712.98
1991 7.8 1098 36.39 3.51 44.92 291.9 1482.55
1992 7.92 1318 30.89 3.43 49.04 270.1 1679.33
1993 4.79 1336 25.95 3.39 39.65 262.0 1671.79
1994 4.38 1449 20.91 3.34 28.00 264.0 1769.58
1995 2.71 1638 20.87 3.45 3.27 242.8 1911.08
1996 3.2 1798 20.57 2.87 7.96 221.0 2 053.61
1997 1.92 188 17.69 2.41 6.83 191.0 2 102.86
1998 1.88 1851 22.24 2.36 5.28 144.7 2027.48
1999 2.48 1839 20.67 1.38 5.65 98.6 1967.75
2000 2.16 1633 20.47 0.98 5.27 84.6 1829.47
2001 1.55 1648 19.9 1.57 5.38 82.0 1849.37
2002 2.13 1570 18.5 0.79 5.58 813 1738.33
2003 2.18 1633 18.11 0.79 5.27 74.1 1781.43
2004 2.32 1577 17.91 1.18 5.09 78.3 1702.81
2005 1.72 1541 18.11 0.98 6.22 77.9 1714.94
2006 1.82 1451 18.9 1.18 6.65 75.0 1620.56
2007 1.82 1416 18.7 0.98 10.77 78.3 1627.53
2008 1.61 1320 20.67 0.79 13.22 81.4 1579.65
2009 1.78 1198 18.7 0.98 13.72 81.2 1509.10
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. Other .
Av_latlon Road Railways Navigation Transport Other_ Mobile Total
(without . o Agric. and
Transportation Pipeline
Bunkers) others
transport
1A3a 1A3b 1A3c 1A3d 1A3e 1A5b 1A3 + 1A5
2010 1.7 1040 18.11 0.79 13.68 76.4 1334.71
2011 0.89 971 17.71 0.59 13.14 76.4 1276.75
2012 1.46 898 17.12 0.98 6.34 75.9 999.83

N,O emissions

Nitrous oxide emissits decreased in 2008 similar to carbon dioxide emissions as a consequence of reduced
consumption of gasoline and diesel oil. Newer vehicles exhibit higher emissions compared to older models,
because they are equipped withw@ay catalytic converters, whicteduce onlyNGy emissions but noiN,O
emissions. However, this effect is suppressed in new vehicles as a consequence of lower fuel consumption.
Between 2008 and 2@ N,O emissions still continued to decrease, similar to carbon dioxide emissions.

Road trasport was identified as a key sourceNyD emissions over the past 4 years, as the share of vehicles
with highN,O emissions has been increasing over this ti@ensequentlyN,O emissions from mobile sources
represent a somewhat more important contribati than CH, emissionsin calculation ofN,O emissions from
mobile sources, the most important source according to the IPCC methodology seems to be passenger
automobile transport, especially gasolifigelled passenger cars with catalysthe vehicle catagies for the
nitrous oxide calculation are the same as for methane (see above).

Because of big differences between natiohaD measurement results and values recommended in IPCC
methodology, the special verification including the statistical evaluatias heen performedThe resulted
values ofN,O emission factors from mobile sources are approaching to recommended IPCC Vdiees.
emissions factors foN,O for vehicles with diesel motors and for vehicles with gasoline motors without
catalysts are not ver high and were taken in the standard manner from the methodical instructions (IPCC
default values).The situation is more complex for vehicles with gasoline motors equipped with -thage
catalysts.The IPCC methodology (IPCC,7)9%ives three pairs ofraission factors for passenger cars with
catalysts (for new and deactivated catalysi®)e value for a deactivated catalyst is approximately three times
that for a new catalystThe pair of values recommended on the basis of Canadian research was selected
because of the lack of domestic data; in addition, American and French coefficients are presentetPi@CGhe
Reference ManuaBox 3 (IPCC, 199The arithmetic mean of the values for new and older used catalysts was
taken as the final emission factorrfpassenger cars with catalysts.

A partial increase ih,O emissions can be expected in this category in connection with the growing fraction
of vehicles equipped with threway catalysts.This approach described above was recently revised and
modified by CDV, which is a member of the Czech national GHG inventory team from 2005. CDV has been
providing the transport data for the official Czech inventory since 2004. The CDV approach is based on
combination of measurements performed for some cars typicallydisehe Czech Republic with widely used
EFs values taken from literature (Dufek, 2005).

The situation in relation to reportin§,O emissions is rather complicated, as some of the measurements
performed in the past in the Czech Republic were substantilifiigrent from the internationally recognized
emission factors.Consequently, control measurements were performed bbBO emissions from the
commonest cars in the Czech passenger vehicle fleet (Skoda Felicia, Fabia and Octavia) durirap@®»04
years.These corrections brought the results closer to those obtained using IPPC emission factors than the older
data, leading to better harmonization of the results of the nitrous oxide emission inventory per energy unit
with those obtained in other countriesThe locally measured data for measurements IO 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 vehicléharfdaction of these
vehicles in the Czech vehicle fle@ufek, 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 #aission factors for each category of vehicle, employing
the interactive databaselhis database now encompasses the results of the Czech measurements performed in
2004 and 2005 (Adamec et al., 2009Bmissions di,O are given inrab.3-20.
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Tab.3-20 N,O emissions calculation from mobile sources in 199Q012 [Mg N,O]

I Other .

Av_latlon Road Railways Navigation Transport Othef Mobile Total

(without . oo Agric. and

Bunkers) Transportation Pipeline others

transport
1A3a 1A3b 1A3c 1A3d 1A3e 1A5b 1A3 + 1A5

1990 20.19 425 37.37 3.24 0.89 63.2 549.89
1991 5.53 377.5 33.28 3.21 0.90 55.0 475.45
1992 5.63 479.9 28.25 3.13 0.98 51.1 568.99
1993 3.43 522.9 23.73 3.1 0.79 50.0 603.96
1994 3.17 610.3 19.12 3.6 0.56 49.7 686.44
1995 1.93 759.1 19.9 3.16 0.07 46.3 830.49
1996 2.19 875.5 18.81 2.63 0.16 44.9 944.17
1997 1.44 954.4 16.18 2.2 0.14 53.7 1028.02
1998 1.41 1049.8 20.34 2.16 0.11 75.6 1149.38
1999 1.83 1161.9 18.9 1.26 0.11 81.0 1265.05
2000 1.56 1 336.80 18.72 0.9 0.11 82.6 1440.71
2001 1.14 1 506.90 17.46 1.44 0.11 80.0 1607.03
2002 1.53 1639.70 16.92 0.72 0.11 78.2 1737.13
2003 1.58 1927.30 16.56 0.72 0.11 71.8 2018.05
2004 1.7 2 067.00 16.38 1.08 0.10 75.5 2161.75
2005 1.27 2231.30 16.56 0.9 0.12 74.9 2325.07
2006 1.36 2 238.00 17.28 1.08 0.13 72.7 2330.54
2007 1.36 2 354.60 17.1 0.9 0.22 74.9 2449.04
2008 1.18 2 322.40 18.9 0.72 0.26 78.0 2421.43
2009 132 2 306.80 17.1 0.9 0.27 77.4 2403.61
2010 1.25 2 182.50 16.56 0.72 0.27 73.7 2275.06
2011 0.66 2176.40 16.2 0.54 0.26 74.1 2268.13
2012 1.05 2 109.00 15.66 0.9 0.13 73.8 2200.53

Emission factors

Based on the ERT recommendation, tables of emission factors for all the greenhouse gases wer€radded.
first table is for road transportation and is divided in detail as to vehicle category, fuel used and EURO standard.
The second table contains information about the emission factors ofroad transportation, particularly
railways, navigation and chaviation. Civil aviation is divided into two modes (LTO and CRUISE). The emission
factors were derived from the internal database of the Transport Research Centre, which contains the emission
factors taken from the IPCC and EIG databa&€%3 &nd N,O), and also those that have countgpecific
character CH). The last missing emission factors for nitrous oxide for LPG and CNG (IR @e2®@dded in
2010 and the calculated emission factor for biomass was taken as the weighted average for gasdiieseind
oil, taking into account the real vehicle fleet on roads (recommended by ERT). Calculation of the emission
factors for biomass for other greenhouse gases also takes into account the amount of renewable components
in the fuel. The CDV methodology eloys emission factors in unit g/kg fuel but not g/TJ energy, because the
country-specific measured data in this unit are in the internal database.

Tab.3-21 Emission factors o€Q, N,O and CH, from road transport in 2012 [g/kg fuel]

. L EFCQ EMN,O EFCH,
Vehicle type | Fuel type European emission standard olkg fuel | gikg fuel | gikg fuel
Motorcycles | Gasoline | PREEURO and higher 3183 0.06 4.10
PC+LDV Gasoline | PREEURO 3183 0.31 0.90
PC+LDV Gasoline | EURO | anBURO Il 3183 0.70 0.40
PC+LDV Gasoline | EURO Il and higher 3183 0.90 0.10
PC+LDV Diesel Oil| PREEURO 3138 0.10 0.08
PC+LDV Diesel Oil| EURO | and EURO II 3138 0.20 0.08
PC+LDV Diesel Oil| EURO Il and higher 3138 0.25 0.08
PC+LDV LPG PREEURO andigher 3030 0.01 1.02
PC+LDV CNG PREEURO and higher 2697 0.15 0.20
PC+LDV Biomass | PREEURO and higher 3021 0.36 0.06
HDV Diesel Oil| PREEURO 3138 0.10 0.60
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. o EFCQ EMN,O EFCH
Vehicle type | Fuel type European emission standard alkg fuel | grkg fuel | gikg fuel
HDV Diesel Oil| EURO | and EURO Il 3138 0.20 0.20
HDV Diesel Oil| EURO Il and higher 3138 0.25 0.15
HDV CNG PREEURO and higher 2697 0.15 0.20
HDV Biomass | PREEURO and higher 3021 0.36 0.06
Bus Diesel Oil| EURO Il and older 3138 0.18 0.60
Bus Diesel Oil| EURO Il and higher 3138 0.10 0.15
Bus CNG PREEURO and higher 2697 0.15 0.20
Bus Biomass | PREEURO and higher 3021 0.36 0.06

Tab.3-22 Emission factors o€GQ, N,O and CH, from non-road transport in 202 [g/kg fuel]

EFCQ EFN,O EFCH
Transport type Fuel type g/kg fuel g/kg fuel g/kg fuel
Railways Diesel Oil 3138 0.18 0.20
Navigation Diesel Oil 3138 0.18 0.20
Civil Aviationr LTO Aviation Gasoline 3211 0.44 0.63
Civil Aviatiorr Cruise Aviation Gasoline 3211 0.44 0.63
Civil Aviation LTO Kerosene 3230 0.44 0.53
Civil Aviaibn - Cruise Kerosene 3211 0.44 0.53
Activity data

Activity data formobile sources are based afficial energy balance of the Czech Republic prepared by the
Czech Statistical Office (CzS0O). The most impofeamtre is annually amount of fuel sold imits of weight
sinceemission factor values are expressed in ¢llkg CDV databas@he parameters necessary for distribution
of sold fuels argransport mode, fuel type, weight of vehicle and equipment with more or less effective
catalytic systemThe apropriate distribution is necessary for assigning of the relevant emission factor.

These types of data are provided by the Ministry of Transport (transport yearbooks), Czech
Hydrometeorological Institute (research), Air Navigation Services of the Ceeciblie (yearbooks), and last
but not least, traffic surveys (Traffic census) and CDV research activities. Some sources for categories of roac
transport are monitored separately. Primarily data about CNG vehicles, which have experienced a boom in
recent yars, are collected from two public website sources. The first source of information is Czech source
administrated by Czech Gas Association and the second one is Natural & bio Gas Vehicle Association Europe
The most important source of information to diktute a dynamic structure (emission standards) of vehicle
fleet on roads in Czech Republic is particularly CDV research, a lot of traffic surveys, every five years traffic
census and also aggregate outcomes of the studies prepared in 2001 (Pisa etlg|.2P06 (Pisa et al., 2006)
and 2010 (Pisa et al., 2010) for Road and Motorway Directorate of the Czech Republic.

The total consumption of Kerosene in the Czech Repiblidivided into five categories (Civil Aviation,
Aviation Bunkers, Army, Industry at@mmercial and Public Services). The Kerosene consumption as well as
relevant emissions from categories Army, Industry, Commercial and Public Services is not reported in CRF
Reporter in Transport sector 1A3 (or International Bunkers 1C1), but in secidisi, 11A2f and 1A4a
respectively Other two categories (Civil Aviation 1A3a and Aviation Bunkers 1C1la) were divided on the basis of
expert judgment in the whole time period if the main criteria were passengers transport (now only one regular
domestic linebetween Prague and Ostrava airports) and transport of goodsT(N2000; MT, 2006; NT,
2011).The regular domestic flights (2R)) using Kerosene in compariseith international flights (12 368J)
are represented in the Czech Republic by a wmall pecentage. In IEA data (8Z2BJ) is included in the
category Civil Aviation also Kerosene consumption from categories Army, Industry, Commercial and Public
Services and that is not used for aviation or transport at all. The following table shows the dmtribfi
Kerosene consumption in CRF Reporter in comparison with IEA data. It is obvious from the table that the total
sum of Kerosene is same in both cases.
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Tab.3-23 Distribution of Jet Kerosene consumptian CRF Reporter and IEA data in 201

CRF Reporter

[kt] [MJ]
Total 303 1312
Civil Aviation 1A3a 0.50 16.1
Aviation Bunkers 1Cla 286 12368
Army 1A5bi 12 520
Industry 1A2f 2 87
Commercial and Public Services | 1A4a 3 130
IEA data

[kt] [1J]
Total 303 131D
Domestic Aviation 19 823
International Aviation 284 12 297

3.5 Uncertainties and time -series consistency

3.5.1 Stationary combustion

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

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

Extensive research was carried out in 2012 to obtain new, more accurate values for the uncertgidtiéis
2012b) The results are given chapter 1.7, Tables-3, 1-4 and 15. Tab. 324 furthermore lists source of
expert judgement provided for uncertainty analysis for each category.

Activity data

Information on fuel consumptiois taken from CzSO (CzSO, 2013
Uncertainties:

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

CzSO does not explicitly state the uncertainties in the published data. However, the uncertainty differs for
the individual groups of datg statistical reports from the individual enterprises (economic units with more
than 20 employees); consumption byethpopulation is calculated on the basis of models and reports by
suppliers of network energy (gas, electricity), production of the individual kinds of fuels (especially automotive
fuels) and customs reports (imports, exports); the remainder is calculaiethat the fuel consumption is
balanced. Each step is accompanied by a different level of uncertainty. Overall the uncertainty in Natural Gas
activity data should be lower than uncertainty of Solid Fuels activity data since the Natural Gas is measured
more accurately in comparison to for instance coal.

Uncertainties also arise during data processing. CzSO obtains data in magstemstper year (1st level of
uncertainty). The resultant balance is expressed in energy anitd p.a. Recalculation from nsaanits to
energy units must be performed using the fuel calorific value. The determination of these values is
accompanied by uncertainties following from the method employed (mostly laboratory expertise) (2nd level of
uncertainty). The average fuel cakrivalue valid for all of the Czech Republic must be determined for each
kind of fuel. Because the calorific value differs substantially in dependence on the mine location, it is necessary
to determine the average calorific value on the basis of a wetjhteerage; 3rd level of uncertainty.

2) on the part of the sector compiler in interpretation of CzSO data
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The sector compiler introduced uncertainty into the processing that can be based on an elementary error in
interpreting the data. However, because ragicontrol procedures are employed and no fuel may be missing
or calculated twice in the final balance, this uncertainty can be considered to be less than 1 % (approx. 0.5 %).

Emission factors
For calcualtions were applied
1) Default emission factors

The regarch carried out in 2012 focused also on the determining of uncertainties of emission factors (CHMI,
2012b) Results are provided in the Tab28. The uncertainty values for the default emission factors are based
on the 2006 Guidelines (IPCC, 2006).

2) Cournry specific emission factors

The countryspecific emission factors were determined on the basis of experimental data and this
uncertainty can be estimated at approx. 2%

Tab.3-24 Uncertainty data from Enggy sector(stationary combustion¥or uncertainty analysis

AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
[%] [%]
co 1A Stationary combustioQ 4 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
Solid Fuels with 2006 Guidelines
co 1A Stationary combustioq 3 25 E. Krtkova, V. Neuzil, AD and EF unc. in |
Gaseous Fuels ' with 2006 Guidelines
co 1A Stationary combustian 5 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
Liquid Fuels with 2006 Guidelines
co 1A Stationary combustiog 10 15 E. Krtkova, V. Neuzil, AD and EF unc. in |
Other Fuelg; 1A2 with 2006 Guidelines
. E. Krtkova, V. Neuzil, AD and EF unc. in |
CcQ 1A3e Other Transportation 4 3 with 2006 Guidelines
co 1A5b Mobile sources in 7 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
agricultureand forestry with 2006 Guidelines
cH 1A Stationary combustioq 5 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Solid Fuels with 2006 Guidelines
CcH 1A Stationary combustioq 4 50 E. Ktkova, V. Neuzil, AD and EF unc. in lir]
Gaseous Fuels with 2006 Guidelines
CcH 1A Stationary combustioq 5 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Liquid Fuels with 2006 Guidelines
cH 1A Stationary combustioQ 8 50 E. Krtkova, V. Neuzil, AD arfd @hc. in line
Biomass with 2006 Guidelines
CcH 1A5b Mobile sources in 7 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture and forestry with 2006 Guidelines
. E. Krtkova, V. Neuzil, AD and EF unc. in |
CH 1A3e Other Transportation 4 50 with 2006 Guielines
N,O 1A Stationary combustioq 5 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Solid Fuels with 2006 Guidelines
N.O 1A Stationary combustioq 4 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Gaseous Fuels with 2006 Guidelines
N.O 1A Statimary combustiorg 5 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Liquid Fuels with 2006 Guidelines
N.O 1A Stationary combustioq 8 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Biomass with 2006 Guidelines
N.O 1A Stationary combustiog 10 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Other Fués ¢ 1A2 with 2006 Guidelines
N,O 1A3e Other Transportation 4 60 \I,EV“E r;'g%\éae\sl d’\éﬁi! AD and EF unc. in|
N,O 1A5b Mobile sources in 7 60 E. Krtkova, Weuzil, AD and EF unc. in lin
agriculture and forestry with 2006 Guidelines
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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 thexdame series from external CzSO data, they
cannot affect the variation in the time series of activity data during processing.

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

So far, no means have been found for consistent and systematic verification of the consistency of time series
at CzSO and for analysis of the causes of fluctuations. Rather than elementary errtinsingng analysis
indicates that the anomalies are caused solely by the methodology for ordering the statistical data in the
energy balance structure. Assignment of the statistical data on fuel consumption to the individual energy
balance chapters is penfimed by the valid methodology according to-SZCE (the former Czech equivalent
was OKEGE Branch Classification of Economic Activities). ThRISAZE code is assigned to economic entities on
the basis of their Id.No. (Identification Numbers). This canlresusubstantial intefannual changes in the
individual subcategories.

Example:

The decisive @IACE code for entity A is that for chemical production. He operates a large boiler with a
substantial fraction of fuel in the entire 1A2c¢ subsector. The en@aguction is split off to independent entity
B, whose main activity is production and supply of heat. In the final analysis, the reported fuel consumption is
shifted from 1A2c to 1Ala.

Ly GKS /1TS8S0OK wSLlzfAOr (KS w~daapdiodwidr a Bed ritignily 3
utilization of means of production was sought and changes in the ownership structure of gmredyction
facilities were quite frequent. Consequently, consistency of the time series is interrupted in some
subcategoris. Justification for the exact causes of each such change lies outside the current capabilities of the
sector compiler.

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

Other Fuels (1Ala)Uncertainties and timeseries consistency

The time series is consistent, as it comes from a single data sqtirne-series prodaed by MTI. There are
no countryspecific uncertainties yet, as all the factors but activity data used in the equations are default IPCC
factors. In upcoming inventories, we plan to have the uncertainty in the activity data checked by expert
guestionnaires
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3.5.2 1A3 Mobile Combustion z Uncertainties and time z series consistency

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

Tab. 325 lists source of exgt judgement provided for uncertainty analysis for each category in mobile
combustion.

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

Gas Source category uncgghty unceEt';inty Origin of actual level of uncertainty
[%] [%]

CQ | 1A3a Civil Aviation 4 3.73 \J,Qi;i(:zg)gejéjjggﬁﬁz’s AD and EF unc. in|
CQ 1A3b Road Transportation 3 2.36 JWI;'CZB%G‘]G‘L]]?;:T#:S AD and EF unc. in|
CQ |1A3c Railways 5 1.48 &i;icz%ejéjjggﬁﬁ’s AD and EF unc. in|
CQ | 1A3d Navigation 5 15 3;&2'2,{;55582‘;',‘2; AD and EF unc. in|
CH | 1A3a Civil Aviation 4 215 \J/v'i;mzrggéleﬁggﬁﬁé Abt BF unc. in line
CH 1A3b Road Transportation 3 100 SVI;I(;%%;GJSS:;%ZSAD and EF unc. in |
CH |1A3c Railways 5 100 3;&2'2,{;55582‘;',‘2; AD and EF unc. in|
CH |1A3d Navigati 5 50 3\;&@%;5&32‘;@5 AD and EF unc. in |
N,O | 1A3a Civil Aviation 4 40 3\}&%%53532%2’5 AD and EF unc. in|
N,O | 1A3b Road Transportation 3 100 \J,\;itThiCZhoy(‘)g 'C;Jlj‘;i‘l’i'r‘]ae'sAD and EF unc. in |
N,O | 1A3c Railways 5 100 \J,\;i;i;'%é] éﬁggﬁﬁi’s AD and EF unc. in |
N,O | 1A3d Navigation 5 90 &i;icz%’; dﬁggﬁﬁi’s AD and EF unc. in |

3.6 Source-specific QA/QC and verification

3.6.1 Stationary c ombustion

ThegeneralQA/QC plan was formulated since the last submissioth is presented in the Chapter 1.bhe
QA/QC procedureapplied in the company KONEKO Ltd.lmsed on the QA/QC plan for GHG inventory in the
Czech Rayblic and areharmonized wih the QA/QC system of the Transport research centre (CDV). As the
basic data sources for the processing of activity data are based on the energy balance of the Czech Republic the
main emphasis is given to close cooperation with the Czech statistical (@&2&©O). This cooperation is based
on the contract between CHMI, as the NIS coordination workplace, and CzSO. CzSO is a state institution
established for statistical data processing in the Czech Republic, which has its own control mechanisms and
procedureso ensure data quality.

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

1 processes and updates the sectoral QA/QC plan

1 organizes QC procedure (Tier 1)

1 ensures QC procedure (Tier 2) and is responsible for itzagah

9 is responsible for the submission of all documents and data files for the storing in the coordinating
institution suggests external experts for QA procedure
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9 is responsible for the compliance of all QA/QC procedures with the IPCC Good Practaec&uid
(GPG) and QA/QC plan.

9 ensures data input in the CRF Reporter

9 carries out autecontrol (1st step of QC procedure, Tier 1)

1 ensures and is responsible for the storing of documents

The QC procedures at the Tier 1 are related to the processing, manipyldiocumentation, storing and
transmission of information. The first step of the control (agtntrol) is carried out by the expert responsible
for the Sectoral Approach (Vladimir Neuzil), followed up by the control carried out by the QA/QC expert
familiar with the topic (other colleague who is familiar with problematic). At this control level (Tier 1) individual
steps are controlleéccording to the table 8.1 (IPCZD00).

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

QC procedurestahe Tier 2 are included upon the suggestion of the QA/QC sectoral guarantor after the
consultation with the NIS coordinator. They are aimed mainly at the comparison with independent data
sources that are not based on data processing from the CzSO ebelgyce. The relevant independent
sources in the Czech Republic are represented by data published and verified within the

EU Emission Trading Scheme (ETS), from the national system REZZO, used for the registration of ambient a
pollutants, and based mainlon data collection from individual plants. In addition to emission data the REZZO
database includes also activity data, independent of CzSO data. The way how to optimally use the above data
sources has to be determined on the basis of systematic reseanthwill be covered in the national inventory
improvement plan.

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

The QA procedures are planned in a way described in the general part of the QA/QC plan, i.e. approximately
once in threeyears.This year the QA was held by external expert of NIS team.

Other QC procedures wengerformed 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 therfglfayures.

Fig. 38 shows the correlation of fuel consumption in category 1Ala and total electricity production.
Electricity production should have a similar trend to consumption in category 1Ala. Very good correlation can
be seen at the end of the pedp where the same change is apparent since 2005. Overall, the correlation after
2000 can be considered as very good agreement. Some changes are apparent in the previous period, however
the trend is also considered to be similar.

It also indicates the coefation of CQ emissions in category 1Alb a@f) emissions from Crude Oil in the
Reference Approach. These two features should have same trend and this is visible in the figure. The same
trend is apparent in both categories at the end of the period; thera peak in 2008 and the same shape of the
curves between 2004 and 2006. At the beginning of nineties there were a great many technical innovations
provided in refineries. The older technological facilities from the previous period were reconstructatiing
in a decrease of energy intensity. This decrease in the energy intensity is connected with lower consumption of
fuels even when the amount of processed oil was increasing.

Fig. 38 shows also the correlation of fuel consumption in category 1A@a &nd Steel and production of
pig iron 6ource: hz.gz Obviouty these two features shouldorrelate. A dissimilar trend is apparent at the
beginning of the period, probably caused by inaccuracy in the activity data. In the next submission, we will
exert an effort to improve these data. On the other hand, is apparent that the curve has the same shape in
1999, indicating good correlation.

The correlation of fuel consumption in category 1A2c Chemicals and production of cheqmalsce
DEVELOPMENT OF RXHE. AND SPECIFIC CONSUMPTION OF FUELS AND ENERGY IN RELATION TO PF
provided by CzSO. These two features should be correlated. There are also some dissimilarity in the trends,
which we will try to correct in future submissions. The figure shows gapeement of both features after
2002. The last two pictures in thigig. 38 indicate correlations for 1A2e and 1A2f. Correlation of fuel
consumption in category 1A2e Food processing, beverages and tobacco and production of food and beverages
- source DEMEOPMENT OF OVERALL AND SPECIFIC CONSUMPTION OF FUELS AND ENERGY IN RELZA
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PRODUCrovided by CzSO. These two quantities apparently exhibit similar development over the whole time
series. Correlation of fuel consumption in 1A2f with production of cenad limeshows the correlation of
fuel consumption in category 1A2f with production of cement and linseurce DEVELOPMENT OF OVERALL
AND SPECIFIC CONSUMPTION OF FUELS AND ENERGY IN RELATIOIgroGided @R 3Z3O

Attention was also focused arhecking sources from intesector boundaries (Energy, InduatrProcessgs
that they are neither omitted nor counted twice. TherefaB&} emissions from residual oil used for ammonia
production are not taken into account in Energy sector. This part ofQQAprocedure is carried out in
cooperation with experts from CHMI, who are responsible for the Industrial Processes sector. Identical control
was carried out foCQ emissions from coke used in blast furnaces, which is not considered in Energy sector.
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Fig. 3-5 Comparison of trends oindicatorsof different categories

Other Fuels (1A1a) QA/QC and verification

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

3.6.2 1A3 Mobile Combustion - Saurce -specific QA/QC and verification

Transport research centre (CDV) is a sestilving 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 QADPC system of KONEK€E@.company. 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 KQINGE company in close coperation 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 (Headndfastructure and

Environment Department in CDV):

9 is responsible for the sectoral QA/QC plan and the compliance of all QA/QC procedures with Good
Practice Guidanc@8PCC, 2000)
1 provides for the QC procedure (Tier 2) and is responsible for its impletan

Sectoral administrator, Jakub Tichy:

1 performs the emission calculations for the transport in emission model,
9 provides for data import in the CRF Reporter,
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9 provides for and is responsible for the storing of documents,
9 carries out autecontrol (1st $ep of QC procedure, Tier 1) and control of data consistency.

The inner quality assurance and quality control procedure consists of the designation of responsible persons
for emission calculatiory Researcher Mr. Jakub Tichy and Head of the Infrastrucameé Environment
Department, Mr. Jiri Jedlicka. Mr. Tichy implements the calculations and is responsible for all the work with the
Common Reporting Format (CRF). This work involves data input (emissions of greenhouse gases, energ)
consumption) from its owemission calculation model to CRF and yeayear comparison of implied emission
factors calculated in CRF. In addition, the QC Tier 2 is planned through checking of the official GHG emissior
data with the data calculated according to the CORINAIR methggoMr. Jedlicka is responsible for checking
of the results and their consistency.

3.7 Source-specific recalculations, changes in response to the review process

3.7.1 Stationary combustion
Recalculation of 1A Energycountry specificCQ emission factor fol.PGand Refinery Gas

Extensive research was performed last year with aim to develop cpgpgcific emission facteffor Liquid
Fuelscombustion. New countrgpecific emission factomsere developed for Liquefied Petroleum Gas and for
Refinery GasThese emision factorsare used starting with this submission. The recalculation was performed
for the whole time serieDuring the research were also net calorific values of these two fuels updated.

Annex 2 provides a detailed description of the researthh 3-26 indicates comparison of emission
estimatesusingdefault emission fact@and updaed country specific emission facw®iit is apparent that the
default emission factor slightly ovestimates the emissions

Tah 3-26 Comparison of emission estimatassing default and country specific emission factdms LPGand Refinery Gas

year GgCQusing default GgCQusing country specific
emission factors emission factors
1990 15121 15 102
1991 13 960 13 940
1992 14 490 14 475
1993 12 533 12513
1994 11 155 11 142
1995 9734 9730
1996 9 957 9 950
1997 9 384 9374
1998 9 004 9 003
1999 9192 9 187
2000 8412 8412
2001 8 801 8811
2002 8 160 8 159
2003 7 654 7 648
2004 8124 8118
2005 8 226 8212
2006 7 382 7 352
2007 6 987 6 957
2008 7 057 7024
2009 6 572 6 537
2010 6 588 6 542
2011 6 056 6 029

Recalculatiordue to changes in activity data

Few recalculationsvere also performed in this submission dte changes in primary activity data. It is
mainly applied to solid fuels in category 1A4b Residential and to Natural Gas in 1A2f, 1A4a and 1A4c categories.
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3.7.2 Other Fuels (1Ala) z Recalculations

No recalculatios wereperformed this year.

3.7.3 1A3 Mobile Combustio n - Source-specific recalculations

There is a recalculation of activity data in road transport sector in 2013 for the @R002time period. On
the basis of QA/QC was found two public website sources of activity data for number of vehicles powered by
CNG. The first source of information is Czech source administrated by Czech Gas Association and the seconc
one is Natural & bio Gas Vehicle Association Europe. These two sources have influenced the ratio of CNC
consumption among transport categories (passangars, light duty vehicle, heavy duty vehicle, bus) back to
2004.

In second step of QA/QC was used activity data concerning number of diesel oil passenger cars from
Transport Yearbook (source of data is Central Vehicle Register) managed by the Minisepsport (MoT,
2011; MoT, 2013). This fact influenced the ratio of diesel oil consumption among transport categories (PC+LDV,
HDV) back to 2006. The last and the most important update is related to many years of research, which is
linked to dynamic strcture of the vehicles fleet on roads in Czech Republic. Within this update (back to 2000)
are taken account also aggregate outcomes of the studies prepared in 2001 (Pisa et al., 2001), 2005 (Pisa et al.
2006) and 2010 (Pisa et al., 2010) for Road and Mayp Directorate of the Czech Republic. The most
complicated transport category due to small representation in the total vehicle fleet is clearly the category of
buses and therefore is monitored in more detail directly on CDV.

It should be noted, that théotal consumption of any fuel type in road transport sector remains unchanged,
only CH a N,O emissions reach different values after recalculation than before. The vehicle fleet in Czech
Republic seems to be relatively old before recalculation, espetiatlyse of heavy duty vehicles and buses.

3.8 Source-specific planned improvements

3.8.1 Stationary c ombustion

The planned improvement consists primarily in a further increase in cooperation with CzSO. As mentioned in
the introduction, a new addendum was created the agreement between the Ministry of the Environment
and CzSO. In the framework of this addendum, the parties agreed to hold regular meetings at least 3x annually
to deal with coordination of work on the national energy balance, so that this is in daooe with the
requirements on processing of activity data for greenhouse gas emission inventories.

Attention is constantly devoted to obtaining data from the ETS national database for use in performing
QA/QC procedures. At the present time, the creatasrihis database is included in the plan of the Ministry of
the Environment. As a certain part of the reports on the individual enterprises are currently available only in
printed form, the data cannot be converted as distortion could occur.

It is assumedthat following systematic comparison of activity data obtained in various ways, it will be
L2adaArofsS (2 NBFAYS GKS ylLraAaA2y It DI BzLEY &Rl ZNIRNG | Aly
this data for the QA/QC procedures.

Another improvenent is planned for QA procedures. QA should be performed by an independent expert
who does not participate in processing the National Inventory of Greenhouse Gases. It is intended to establish
I ag2N)JAy3 INRdAzLXE = ¢ KA OK ¢ anb differén2byaaches of indugtry Ang BnSrgyS v R
production. Members of the group should be officially named by a letter of appointment from CHMI as the
coordination workplace.

Important issue for improvement is development of new country specific emissicnrgafor fuels. The
effort is put on the updating of country specific emission factors for Lignite, Other Bituminous Coal and Coking
Coal, as well as on development of country specific emission factors for liquid fuels.

In the next submission will be negdPCC 2006 Gi.methodology used. For Energy sector it considers more
detailed division of categories, for instance category 1Alc will be specified in 1Alc i, Mxre idetailed will
be also categories for reporting emissions from Manufacturing imehss(1A2). Furthermore implementation
of IPCC 2006 GI. will bring more crosscutting issues with the Industrial Processes sector.
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3.8.2 1A3 Mobile Combustion

The planned improvements are related mainly to performance of projects to measure cenacyfic
emission factors in key categories of road transportatibhe greatest emphasis will be placed on acquisition
of sufficient data forCQ and N,O emission calculation and refinement of methodologies for each category of
transport.

3.9 Fugitive emissions from Sol id Fuels and Oil and Natural Gas (1B)

Mining, treatment and all handling of fossi
fuels are sources of fugitive emissions. In t
Czech Republi€H emissions from underground
mining of Hard Coal are significant, whi
emissions from surface mining of@vn Coal, Oil
and Gas production, distribution, storage an 300
distribution are less important.

The current inventory include€H, emissions
for the following categories:

450

CH, emissions[Ggfyear]

150

9 1B1 Solid fuels
1 1B2 Oil and Natural Gas

0
In 1BFugitive Emissionfom Fuelscategory, 1930 1353 13% 1539 2002 2005 2008 200
especially1BlaCoal Mining and Handlingvas
evaluated as &ey categoryTab.3-27). Category
1B2 also was identified askey categoryby the
latest assessment, but only in one from the fol
tests (LA). Moreover,identifiers placed this
category just over the borderline betwedsyand nonkey categories

Fig. 3-6 Methane emissions trends fromthe sector Fugitivi
Emissions from Fuels [GgH)]

Tab.3-27 Overview of significant categories of sources in this sector 201

Category Character of category | Gas %of total GHG*
1B1a Fugitive Emissions from Coal Mining and Handling KC (A, TA) CH 2.40
1B2 Fugitive Emissions from Oil & Gas operations KC (LA CH, 0.61

* assessed without considering LULUCF (without * means considering LIKCIGEy category, Lidentified by level assessment,
TA: identified by trend assessment

400

3.9.1 Solid Fuels (1B1)

The source categoryB1 Solid Fuelsonsists of 200 \
three sub ¢ source categories: source catego
1Bla Coal mining and Handlingource category
1B1b Coal transformatiorand source category
1B1c Other The main process that emits mor
than 80 % of methane emissions from th
categorylB1 Solid Fuelsategory is underground
mining of Hard Coal in the OstraYal NIJA y t
lesser source consists Brown Coal mining by
surfae@ methods and postining treatment of 0
Hard and Brown Coal. Coatining (especially
Hard Coal mining) is accompanied by
occurrence of methane. Methane, ageoduct of  Fig. 3-7 Methane emissions trendsfrom the sector Fugitiv
the coalformation processis physically bondedEmissions from Solid Fuel§g CH]

200
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CH, emissions[Ggfyear]
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to the coal mass or is present agtireegas in pores and cracks in the coal and in the surrounding rocks.
Abandoned mines

In the Czech Republic there are also abandoned mines occurring. All of themCivvecovery systems.
There is company, which has established mining areas for marfifige-damp in Ostravay | NJJA y F NB I ¢
abandoned mines there are automatic suction devices and firedamp stations. Firedamp arises from abandoned
mining pits and surface boreholes into abandoned areas. Mined firedamp is used at the place of mining in
autonomous cogeneration units (aggregate for electricity energy production with an ignition combustion
engine)( http://www.dpb.cz/).

3.9.1.1 Source category description
Coal Mining and Handling (1B1a)

In underground Hard Coal mininGH, is released from the coahass and from the surrounding rocks into
the mine air and must be removed to the surface to prevent formation of dangerous concentrations in the
mine.

Underground Mines (1Blal)

In the Czech Republic, mainly Hard Coal is mined in underground mines (deCé#: Coking Coal and
Bituminous Coal). Currently, underground mines are in operation in the OstraviNJZA yt  O2 1 f YAYA Y
past, Hard Coal was also mined in the vicinity of the city of Kladno. These mines were closed in 2003. Brown
Coal is miad in only one underground mine in the Northern Bohemia. Emissions from this mine are reported
together with surface mining of Brown Caglignite in subcategoryBla2 Surface Mines

Mining Activities (1B1lall)

The data of CzSO in the repoEICH COAL.xGzSO, 20)%an be used for control purposes.

Hard-coal mining is the principal source of fugitive emissionStdf The mine ventilation must be regulated
according to the amounts of gas released to keep its concentration on safe level. At the eqdofQ% YA Yy S
removal systems were introduced in opening new mines and levels in the OstfavaNJd A ymiiningCaged,
which permitted separate exhaustion of partial methane released in the mining activity in the mixture
containing the mine air. The totaimount of methane emitted can be balanced quite accurately from the
methane concentrations in the mine air and their total annual volume.

PostMining Activities (1B1al2)

The activity data are the same as in categbBiall Mining Activitiedt is assumedhat the entire mined
volume undergoes manipulation during which residual methane is released.

Surface Mines (1Bla2)

Mining Activities (1B1a21)

Brown Coal and Lignite are mined in surface mines in the Czech Republic. Brown Coal is mined primarily in
the Northern Bohemia area, while Lignite mines are located in Southern Moravia.

PostMining Activities (1B1a22)

The activity data are the same as in categbBia21 Mining Activitiedt is assumed that the entire mined
volume undergoes treatment during whicesidual methane is released.

Solid Fuel Transformation (1B1b)

Production of Coke from Coking Coal

Fugitive methane emissions from coal treatment prior to the actual coking process are listed1Bidel?2
PostMining ActivitiesEmissions from the actual gauction of Coke are given under 2. Industry.

Production of briquettes from Brown Coal

Fugitive methane emissions from coal treatment prior to the actual briquetting process are listed under
1Bla22 PosMining Activities.CQ emissions from the actual prodtion of briquettes are included in
subcategory 1A2f.
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Production of charcoal

CH emissions from charcoal production were estimatégl using EF provided by thRevised1996
Guidelines(IPCC, 1997}1he value of 1000 kg/TJ of charcoal producesibwsed. Sine there are no available
official activity data about charcoal production in the Czech Repuiblec unofficial data from FAOSTAT
statistics were used. The missing data were extrapolated. The default net calotific3taMJ/kg (Table-13 in
Revisedl996 Guidelines) was used to convert activity data to the energy units. Res@khgmissions please
see in theTab.3-28.

Tab.3-28 CH emissions from charcoal produicin

1B1b Solid Fuel Transformation
Production Production CH emissions
Gglyear TJlyear Gglyear
1990 1.00 30.00 0.03
1991 1.00 30.00 0.03
1992 1.00 30.00 0.03
1993 1.00 30.00 0.03
1994 1.00 30.00 0.03
1995 1.00 30.00 0.03
1996 1.00 30.00 0.03
1997 1.00 30.00 0.03
1998 1.80 54.00 0.05
1999 2.60 78.00 0.08
2000 3.40 102.00 0.10
2001 4.20 126.00 0.13
2002 5.00 150.00 0.15
2003 6.00 180.00 0.18
2004 6.00 180.00 0.18
2005 6.00 180.00 0.18
2006 6.00 180.00 0.18
2007 6.00 180.00 0.18
2008 6.00 180.00 0.18
2009 6.00 180.00 0.18
2010 6.60 198.00 0.20
2011 6.40 192.00 0.19
2012 6.40 192.00 0.19

Fugitive CQ emissions are not estimated or are negligible and no known method is available for their
determination in this category (notation key NEugitiveN,O emissions are not estimated because, according
to the current state of knowledge, these emissions cannot occur (notation key NA) and also Revised 1996
GuidelineqIPCC, 19900 not provide default emission factor.

Other (1B1c)
No other sibcategory of fugitive methane emissions is known in the Czech Republic.
3.9.1.2 Methodological issues
Underground Mines (1B1al)
Mining Activities (1B1all)
Country specific emission factors were determined for calculation of fugitive methane emissions in

undergrouR YAy Sa Ay (KS aSO2yR KIfF 2F (KS mMppnQay (K
emissions is given ifab. 3295 4SS o0¢F 1t YR b2@t6S12Z MPpPpT O D
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Tab.3-29 Coal mining andCH, emissions in the OstravaKarvina coaimining area

Coal mining CH emissions Emission factors
[mil. t / year] [mil. m*/ year] m3/ 1
1960 20.90 348.9 16.7
1970 23.80 589.5 24.7
1975 24.11 523.8 21.7
1980 24.69 505.3 20.5
1985 22.95 479.9 20.9
1990 20.6 381.1 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 valuesdr 1990, 1995 and 1996 were used from this table to determine the emission factors.

The average value of the emission factor of 183t mvas recalculated tal2.261 kg/tusing a density of
methane of 0.67 rilkg. This emission factor is used for coal mimedhe Ostravay I NIJA y O21 f YAYA
years 1990 1999. The emission factor set by estimation at 50 % of this value was used for the remaining Hard
Coal from deep mines in other areas. This is valid for coal with minimum coal gas capacity (cahkefrom
Kladno areato 200 Yy R 02t FNRBY GKS I Ot Snj I NBI FNBY wMpdopy O d

The emission factors givenTrab. 331 are used for 200@ 2008. After 2008, the emission factor calculated
as the average value from the values for 2008, i.e.8.12 t/kt, is used Research with aim to devedahis
emission factor was performed in 2011.

The management of OKD, a.s. (Ostravia NIBA Yyt YAy Saz 22Ayid akKkNBE O2Yl
company monitors in very detail the issues about methane production. In response to a request from the
reporting team, the company provided a document in which the total amount of gas released by OKD mines
was determined, together with the amount of methane withdrawn by degassing, the amounts of methane
used for industrial purposes, venting of methane from degasamtthe total amount of methaneeleased
into the atmosphere.

Tab.3-30 Methane production from gas absorption of mines and its use

mil.m®CH, * year'l

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
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This information was used to calculate the emission factors and to determine the average emission factor,
which is usedor the period after 200€2008.

Tab.3-31 Calculation of emission factors from OKD mines for period 2000 onwards

year OKD mining CH emissions EF

[kt/year] [tlyear] [t/kt]
2000 11514 106 396 9.24
2001 11844 94 336 7.96
2002 12 049 87 301 7.25
2003 11 301 85 626 7.58
2004 10901 80 869 7.42
2005 10 822 92 058 8.51
2006 11 656 97 150 8.33
2007 10 153 82 879 8.16
2008 10 030 87 770 8.75
2000- 2008 100 270 814 385 8.12

For years 200Q 2008 were ged emission factors given Trab. 331 for calculation of emission factors from
OKD mines. For years onwards 2008 is used average emission factors from the peri@@@8012 t/kt of
mined hard coal, for period before 1999 the value is same as inqu&wsubmission 12.3 t/kt of mined coal

6¢l 1t YR b20t6S1I MppT O P
This emission factor can be considered as emissions factor on the level JieisIdountryspecific emission
factor, which is applicable for Ostra¥al NJJA y+ | NBI &

For other mines ithe Czech Republic where hard coal was also mined, the value of 6.7 t/kt wag tsed
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 tisediecade of 2% century was completely stopped.
Country specific emission factors were determined for calculation of fugitive carbon dioxide emissions. An
extra study was performed to determine tH@Q emission factor for underground hard coal miniddonthly
data on the concentrations and amounts @8 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.HE emission factor is equal to 22.75 t/kt of mined coal and this emission
factor is country specific, Tier Il level. This value is valid for the OKD area. The author of the study
recommended that the determined emission factor for 1392009 be used. Héetermined an emission factor
22.68 t/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 dat&C@remissions for underground hard coal
mining; the value are given in th@ab. 332.
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Tab.3-32 Emission factors and emissions from deep mining of hard coal

production emission emission of

year OKD factor CQ
[kt/year] [t/kt] [kt CQlyear]
1990 20 059 22.75 456.3
1991 17 371 22.75 395.1
1992 17 271 22.75 392.9
1993 16 419 22.75 373.5
1994 15942 22.75 362.6
1995 15 661 22.75 356.2
1996 15 109 22.75 343.7
1997 14 851 22.75 337.8
1998 14 620 22.75 332.6
1999 13 468 22.75 306.4
2000 13 855 22.75 315.2
2001 14 246 22.75 324.1
2002 14 200 22.75 323.0
2003 13 614 22.75 309.7
2004 13272 22.75 301.9
2005 13 227 22.75 300.9
2006 14 280 22.75 324.8
2007 12 886 22.75 293.1
2008 12 622 22.75 287.1
2009 11 001 22.75 250.2
2010 11 435 22.68 259.3
2011 11 265 22.68 255.4
2012 11 440 22.68 259.4

PostMining Activities (1B1lal2)

Methane emissions in the subcategory of RbBhing Activities are calculated using a uniform emission
factor based on the default value of 1.64 g/t coal; the activity data a& employed at the same level as in
subcategory 1Bl1all Mining Activities.

Tab.3-33 contains a summary of fugitive methane emissions during the actual underground mining of Hard
Coal and during postining operatiors.

Tab.3-33Used emissions factors and calculation ©H, emissions from underground coal mining in 2D1

Amount of Coal Emission Methane
Produced Factor Emissions

[million t] [kg CH/1] [GgCH]
OKR (tier 11I) 11.400 8.8 1001
Other-tier | 0.000 6.7 0.0
Mining (tier 1) 11.400 8.8 100.1
OKR (tier ) 11.400 1.6 18.8
Other - tier | 0.000 0.6 0.0
PostMining (tier I) 11.400 1.6 18.8
Total subsector 1Blal 11.400 10.4 118.9

* OstravaY | NI Jalminingagea
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Surface Mines (1Bla2)

Mining Activities (1B1a2)

Data from the source part of the gquestionnaire completed in the CzSO Questionnaire (Cz®Owael
employed to determine activity data on extraction of Brown Coal and Lignite. The mirdrigog&s and other
data sources continue to be used only for control purposes.

During surface mining, escaping methane is not related to specific flow of air and thus it is far more difficult
to monitor the amount of methane escaping into the air. Consedyerefault IPCC emission factors are
employed to calculate methane emissions from surface mining and fromrpiogihg treatment (IPCC, 19p

Tab.3-34illustrates the calculation of fugitive emissions of methdmen surface coal mining activities.

Tab.3-34 Emission factors employed and calculation @H, emissions from surface coal mining in 2D1

Amount of Coal Emission Methane
Produced Factor Emissions

[million t] [kg CH/] [GgCH]
Mining (tier 1) 43533 0.77 335
PostMining (tier I) 43533 0.07 2.9
Total subsector 1B2al 43.533 0.84 36.5

3.9.1.3 Uncertainty and time -series consistency

The inventory methods used in this inventory were consistently emplogeoka the whole reportingeriod
from the base year of 1990 to 2R1The uncertainties in the activity rate result primarily from inaccuracies in
weighing of extracted coal. Extensive research concerning new evaluation of uncertainties was performed last
year. Uncertainties in determining the activity data were estimated .4

Uncertainties in calculating methane emissions further follow from the emission factors emploiied.
emission factors for determining emissions from deep mining of hard coal aedban measurement of the
YSGKIYS O2yOSyiaNIGA2ya Ay GKS AN @SyidAftrdiSR FTNRY
uncertainty in the emission factors is coreield to be at the level of 12 %.

The uncertainty in th€€Q emission factoris considered to be at the level of 25 %.

Summary of uncertainty estimates provides Tai353

Tab.3-35Uncertainty estimaes for fugitive emissions from SoliduEls

AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
[%] [%]
- . E. Krtkova, V. Neuzil, AD unc. in line with 20
cQ 1B1a Coal Mining and Handl 4 25 GuidelinesEF unc. expert judgement
- . E. Krtkova, V. Neuzil, AD unc. melwith 2006
ch 1B1a Coal Mining and Handl 4 13 GuidelinesEF unc. expert judgement

3.9.1.4 Source 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 ap@iciiiuments, have been performed to the full
extent.

QC activities at the level of Tier 1 were performed according to the QA/QC plan by the sector compiler.
Routine control was performed in the framework of the following activities:

9 activity data employed,

1 emission factors employed,

9 calculation procedures employed,

1 transfer of numerical data from the working set to the CRF Reporter.

During control of the activity data, the CzSO data were compared with the data from the Mining Yearbook.
Good agreement was fmd.
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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 &wsion factors employed for calculation of emissions in the Czech
Republic methodology correspond, in their range, to the emission factors employed in the other countries.

Control that the transfer of numerical data from the working set to the CRF Repidots not reveal any
differences. The final working set in EXCEL format is locked to prevent intentional rewriting of values and
archived at the coordination workplace. The protocols on the performed QA/QC procedures are stored too.

3.9.1.5 Source-specific recalculations
No recalculations were perfomed in this submission.
3.9.1.6 Source-specific planned improvements

No improvements are planned at the present.

3.9.2 Oil and Natural Gas (1B2)

Source category 1B2 Oil and Natural Gas
consists of four source subcategories: sour
category 1B2a Oil source categoriB2b Natural
Gas, 1B2c Venting anddaring and source a N\
subcategonlB2d Other

Approximately 10 % of emissions are formed \
the Czech Republic from gas industry u ~TN
extraction, storage, transport and distribution o

extraction and refining processes are le »7 \/\[—\/\

Natural Gas and in its final use. Crude (
. \
important.

Determination of methane emissions from th
processes of refining of Crude Oil is based on{ =
recommended (default) emission  factor
according to the IPCC methodgio

Methane emissions from the gas industry wel g 3.8 Methane emissions trends from the sector Fugit
determined using national emission factors basEmissions from Oil and Natural GEBg CH
on the specific emission factors for the individu
parts of the gas industry system (Alfeld, 1998).

48

CH, emissions [Ggfyear]

1950 1993 1996 1999 2002 2005 2008 2011

3.9.2.1 Source category description
Oil (1B2a)

CH emissions fronCrude Oil transport and refining and from Crude Oil mining, which is performed in the
Czech Republic in combination with mining of Natural Gas, are reported in this cat€gpemissions from
the refinery resulting from combustion processes (includlagrig) are included iaAlb Crude Oil Refining

1B2al Exploration
Exploration is not systematically performed in the Czech Republic.
1B2a2 Production

Crude Oil is mined in the Czech Republic in Southern Moravia. The following table gives the amowoed of mi
Crude Oil in the territory of the Czech Repubilic.
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Tab.3-36 Crude Oil mining in the CR in 202012

Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
[kt/year] 175| 183 | 265| 317 | 306 | 313 | 265| 246 | 242 | 222 | 176| 165| 156

1B2a3 Transport

Transport of Crude Oil in the territory of the Czech Republic is performed only in closed systems (pipeline
transport). So far, emissions from this subsector have not been evaluated. In the context of ictntral
procedures, this fact was identified as an inadequacy and thus default emission factors were used to calculate
fugitive CHand CQ emissions in this subsector.

1B2a4 Refining / Storage

Crude Oil is processed in the territory of the Czech Repinbtiwo main refinery facilitiesTab.3-37 gives
the total volume of Crude Oil processed in the Czech Republic.

Tab.3-37 Total Crude Oil input to rafineries in CR i0@ ¢ 2012 [kt/year]

Year 2000 [ 2001 | 2002 | 2003 [ 2004 | 2005 | 2006 [ 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Refinery Intake| 5871 | 6 072 | 6 238| 6573 | 6 704| 7746| 7866 | 7394 8249 7376| 7901 | 7098 | 7 247

1B2ab5 Distribution of oil products

The final products after processginCrude 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 volume of processed Crude QOil in the individual years were recondegf.

1B2a6 Other
No other operations are considered.

Tab. 3-38 Summarizes the activity data and emission factors used, including calculation of total methane emissions in this
subcategory

. A B C D
Category Tier Activity Emission Factors CH, Emissions Emission<H,
(kgCH) (GgCH)
C=(AxB) D = (C/16)

Production- OIL PJ oil produced kg CH/PJ

domestic production 3 6.61 5288 34974 0.03%

Transport PJ oil refined kg CH/PJ

transport of Crude oil 307.2 146 44 884 0.045

Refining PJ oil refined kg CH/PJ

processing of Crude oil | 1-2 307.2 1150 353297 0.353
CH from Oil 0.433
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1B2b Natural Gas
1B2b1 Exploration

Emissions formed iaxploratory borehtes are reported in this subcategory. This activity is not performed in
the Czech Republic, or is completely random.

1B2b2 Production

Natural Gas is extracted in the Czech Republic in the area of Southern Moravia, accompanying extraction of
Crude Oil, andn Northern Moravia, where it is derived from degassing of hard coal deposits. The following
Tab.3-39 gives the amount of extracted Natural Gas in the territory of the Czech Republic

Tab.3-39 Extraction of Natural Gas in the CR in 200012

Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
[mill. m3/year] 219 160 153 168 | 215 | 201 194 | 201 199 178 | 203 184 | 263
This subcategory contains estimatiosfsemissions formed during the actual technical operations during mining, with the exception
of venting and flaring.

1B2b3 Transmission

A transit gas pipeline runs through the territory of the Czech Republic, transporting Natural Gas from Russia
to the cowntries of Western Europe, with a length of 2,455 km. In addition to this central gas pipeline, a system
of highpressure gas pipelines is in operation in the territory of the Czech Republic, providing supplies of
Natural Gas from the transit gas pipelinedaunderground gas storage tanks to cerst of consumption. In
2012, the highpressure gas pipelines had an overall length3®@5km.

This subcategory also includes all the technical equipment ongriggsure gas pipelines. On the transit gas
pipeline, this consists primarily of compressor stations and transfer stations, while measuring and regulation
stations are located on domestic lowigstance gas pipelines.

Emissions formed during controlled technical discharge of Natural Gas at compressor stdtiang
inspections and repairs to pipelines and emissions from pipeline accidents are estimated. These emissions are
recorded by the gas companies. In addition, escapes of Natural Gas from leaks in the entire pipeline system,
including technical equipmépare also evaluated.

1B2b4 Distribution

Emissions from distribution gas pipelines, with an overall length in2 267148 253 km, and during
consumption at the end consumer are reported in this category. The distribution networks are being
continuously legthened and the number of customers is increasing.

1B2b5 Other Leakage 1B2b51 at industrial plants and power stations

Emissions from storage (injection and mining) of Natural Gas in the territory of the Czech Republic are
reported in this subcategory. €hotal turnover (injection and mining) of Natural Gas in underground storage
areas corresponded t8 450mil. m’in 2012.

1B2b5 Other Leakage 1B2b52 in residential and commercial sectors

No emissions were identified in subcategd®2b52 Other leakage the residential and commercial sectors
in the Czech Republic and thus the notation NO is employed.

Activity data, emission factors and the resultant emission data are giva@iabrn3-40 for the entire 1B2b
Natural Gassector.
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Tab.3-40 Calculation ofCH, emissions from Gas in 2@1in structure IPCC

A B C D
Category Tier Activity EFrglcstzlr(;n CH Emissions CH Emissions
(kgCH) (GgCH)
C A xB) D = (C/16)
GAS
Production/Processing PJ gas produced kg CH/PJ
(domestic production NG) 3 8.96 38 649 346 108 0.346
Transmission and Distribution PJ gas transporte; kg CH/PJ
(transit transport and high pressure 2
pipeline) 1134.8 6 720 7 626 240 7.63
Distribution PJ gas distrilted kg CH/PJ
(low pressure pipeline) 143.4 113 216 16 237 554 16.24
Other Leakage PJ gas stored kg CH/PJ
(underground storage) 3 117.47 7 768 912 472 0.91
TOTAICH, from Gas 2512

1B2c Venting and Flaring

In this categoy the default EFs from th€ood Practice Guidandd?CC, 200@jable 2.16, pages 2.85.87)
were used. The EF value of 2:0£Gg per 103 frwas used for conventional oil production, which was taken
FNRBY hihKS tNBRdzOGA2Yy X /2y @SyGAz2yltf hAtIX CdAAGAOBSaEE
required in kg/PJ, the value was converted to 7 327.9 kg/PJ by using the typical value of density for crude oil of
880 kg/t and NCV = 41.87 MJ/kg (thisuealvas calculated as the weighted average for the 199008 period
from the CzSO questionnaires for IEA).

In addition, the estimations o€Q, CH and N,O emissions from venting and flaring in the course of oil
production were obtained by using traefaut EFs provided by th&ood Practice GuidanddPCC, 200(ee
GFroftS HodmcX LI IS HdycOd LY GKAA OFasS GKS F2fft26Ay:
| 2y @SYldA2ylf hAatx 2SyidAy3a YR hift t NRRdAdZOGA2YS [ 2y @

1.B. 2. c. Venting

CH: 6.2E05 to 270ED5 Gg per 103 frronventional oil production

cQ: 1.2E05 Gg per 103 ftonventional oil production

1. B. 2. c. Flaring

CH: 0.5E05 to 27E05 Gg per 103 frconventional oil production

caQ: 6.7E02 Gg per 103 frconventional oil production

N,O: 6.4E07 Gg per 103 fconventional oil production

Like in the previous case (1.B.2.a.ii), the EFs were converted to kg/PJ by using the same values for the oi
density and NCV.

For CH, only the minimum and maximum values tbe EF range are given. Taking into account that the
range is rather wide, we assumed logmal distribution; see 200&uidelines(IPCC, 2006\ol. 1: General
Guidance and Reporting, Chapter 3.2.&dod Practice Bdance(IPCC, 200Gpr selecting probattity density
functions, p. 3.23. Therefore, the average of the logarithms was used for evaluation of the EFs for venting and
flaring:

1. B. 2. c. Venting

CH: 11 104 kg/PJ

ca: 325.7 kg/PJ

1. B. 2. c. Flaring

CH;: 997.2 kg/PJ

CcQ: 1818 399 kg/PJ

NLO: 17.4 kg/PJ
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Tab. 341 gives theCH, and CQ emissions from Venting for domestic extraction of petroledNy) emissions
are not included in this subcategory since no emission factor is available for their calculatior@41 further
containsCH, CQ andN,O emissions from Flaring in domestic extraction of petroleum.

Tab.3-41 Emissions ofCH, CQ and N,O from Venting and Flaring in 1992012

Venting- emissions [t/year] Flaring- emissions [t/year]
CH, CQ CH CcQ N,O
1990 23.4 0.688 2.1 3839 0.037
1991 315 0.924 2.8 5162 0.049
1992 37.7 1.107 34 6180 0.059
1993 51.0 1.495 4.6 8 346 0.080
1994 59.4 1.744 5.3 9735 0.093
1995 67.5 1.974 6.1 11 022 0.105
1996 70.3 2.055 6.3 11 476 0.110
1997 75.4 2.204 6.8 12 306 0.118
1998 82.7 2.419 7.4 13 505 0.129
1999 85.2 2.490 7.6 13904 0.133
2000 81.6 2.385 7.3 13 317 0.127
2001 85.2 2.492 7.7 13911 0.133
2002 123.6 3.614 11.1 20176 0.193
2003 147.6 4.316 13.3 24 099 0.230
2004 142.2 4.159 12.8 23 220 0.222
2005 145.5 4.254 13.1 23 751 0.227
2006 123.5 3.612 11.1 20 168 0.193
2007 114.9 3.361 10.3 18 764 0.179
2008 112.9 3.300 10.1 18 425 0.176
2009 103.5 3.037 9.3 16 902 0.161
2010 82.9 2.430 7.4 13570 0.130
2011 7.7 2.278 7.0 12 82 0.121
2012 73.4 2.154 6.6 11 990 0.115

3.9.2.2 Methodological issues
1B2a Oil

5 dzNRA y 3 i KC3ech refindrie) Ba¥e undergone a quite extensive process of innovation and
reconstruction, to decrease technical losses of raw materials and final productgpréltensive verification
has been carried out of the seals of the individual fittings, pumps and all the technical equipment. This entire
process, which was carried out mainly for economic reasons, also led to a decrease in overall emissions,
especially oNMVOCs. Consequently, the emission factors taken from the IPCC methodology (IPCC, 1997) car
be considered to correspond to the current technical condition of refineries in this country. In this connection,
it should be pointed out that fugitive emissiofBNR2 Y NBEFAYSNE (SOKy2t 238 02dz
measurements, as they are not connected with specific air outlets or chimneys. Thus, they can be determined
only on the basis of professional estimates from balance losses or using emission fabereesultant
emissions of the individual substances were compared with the data in the national emission database and are
of the same order of magnitude.

In general, it can be stated that fugitive greenhouse gas emissions occur in this subcategony only i
operations in which Crude Oil saturated in carbon dioxide and methane is in contact 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 teclual equipment. Following thermal treatment of Crude Oil, the resultant
products no longer contain any dissolved gases and no fugitive emissions need be considered in subsequent
operations.

1B2al Exploration

Activity data: number of mined boreholes notation key NO, default emission factors have not been
published forCQ and CH ¢ notation key NON,O emissions: notation key NALO emissions are practically not
formed in exploratory work.

1B2a2 Production
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Activity data for determiningCH emissions areaken from the CzS@ IEA questionnaires and controlled
using data from the Mining YearbodRH, emissions are determined as the product of annual Crude Oil mining
and the emission factor. The emission factor has a value of 5,287 kg/PJ and was determihecdasis of
published data in (Zan&t 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 regiaint emission factor was increased by an estimate of fugitive emissions at mining
boreholes (probes).

1B2a3 Transport

In this case, the activity data correspond to the total amount of petroleum transported through the territory
of the Czech Republic by th@peline system in the individual years. This amount corresponds to the Total
Crude Oil input to refineries. The faalt emission factors froneoodPractice GuidancdPCC, 200able 2.16,
page 2.87 are employed to calculate @&} and CQ emissions.

B- CH ¢ 0.00015 kt/PJ, EEQ ¢ 0.00001 kt/PJ. These emission factors were used to calculate fugitive
emissions for the years since 1990.

1B2a4 Refining / Storage

Methane emissions from refining are calculated using IPCC Tier 1 methodology 4TA41in2006 IPCC
Guideline$. Emissions are calculated by multiplying the amount of Crude Oil input to refinery by the emission
factor. The emission factor value used was 1,150 kg/PJ.

The IPCC method does not give any EE@or N,O. Consequently, the notatiokey NE is used in CRF.

1B2a5 Distribution of oil products

The available IPCC methodology does not provide any EEGICH, or N,O ¢ notation key¢ NE. The
products which originate during oil processing cannot con@@or CH® ¢ KSNB A & ye®hy whic 2 6 v
could arise fugitivecQ or CH emissions during the distribution of oil products.

1B2a6 Other

Activity data: notation key: NGZH and CQ emissiong; notation key NO.

1B2b Natural Gas

Leakages in the distribution network and household distiin pipes can be considered to constitute the
most serious source of emissions. In the 1990's, the distribution network was newly constructed almost
entirely from welded plastics and the old pipeline was reconstructed to a major degree in the same manner
Household distribution pipes are subject to strict standards and any poor seals can be identified by the
characteristic smell. In addition to safety aspects, all leakages also have an economic impact both for the
distribution company and for the end useso this aspect is carefully monitored and, as soon as possible,
immediately remedied. As a whole, the gas distribution in the CR is at a high technical level and it can be stated
that all leakages are carefully sought out and eliminated.

As a method wasleveloped in the last few years for determining methane emissions in the gas industry
using specific emission factors, this sophisticated method of calculation continues to be used, although, from
the standpointof ref. (IPCC2000), calculation using defih values would probably suffice. Qualified estimation
of methane emissions is thus carried out using specific emission factors for the individual parts of the gas
industry system (Alfeld, 1998). The total emission value given corresponds to about Of3th# total
consumption of Natural Gas in the Czech Republic. The detailed calculation given corresponds to Tier 2.

In general, it can be stated that the determined methane emissions in category 1B2 Gas are basically formed
in several ways:

1 through poor sals in the flanges and joints, fittings, probes in mining and storage fields and other
parts of the pipeline system,

9 through pipeline perforation,

1 through technical discharge of gas into the air,

1 through accidents.

1B2b1 Exploration

Exploration is not pedrmed in the Czech Republic and thus the notation key NO is used in the CRF Report
for the emissions and activity data.
1B2b2 Production
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1B2b3 Transmission
1B2b4 Distribution
1B2b5 Other Leakage1B2b51 storage of Natural Gas

Fugitive methane emissionseacalculated in these subcategories using an internal calculation model based
on the methodology proposed in 1997 in IGU (Alfeld, 1998). Calculations of emissions are supplemented by
data from the national Integrated Pollution Register (IPR) and investigatat individual distribution
companies on registered units of Natural Gas.

Tab.3-42Model calculation ofCH, emissions in the Natural Gas sector (Z)1

EF Activity data Emissions

value units value units mil.m*fyear

production 0.20 % vol. 2630 mil. m’ 0.526
high pressure pipelines 600 m>/km.year 13065 km 7.839
COMpressors 4.339
storage 0.075 % vol. 3450 mil. m° 2.587
regulation stations 1000 m°/station 4 465 pcs 4.465
distribution network 300 mS/km.year 48253 km 14.476
final comsumption 2 m>/consumer 2 868083 pcs 5.736
Total 41.786
Emissions in Gg (0.67 kg/m 27.997

Emissions calculated in this model are then transformed to the structure of the sectors and subsectorsgatwatainlPCC
methodology.

3.9.2.3 Uncertainty 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 alatastimated at 7 %. This
estimate is based on the precision of measurement of the volumes of Crude Oil, Crude Oil products and Natural
Gas.

The emission factors for determining emissions in extraction of Natural Gas and Crude Oil are based on
specific masurements, accompanied by an error of approx. 10 %. Emission factors used to determine
emissions in transport and distribution of Natural Gas are based on isolated measurements and estimates by
experts in the gas industry. The uncertainty in these emisfgtors is considered to be at the level of 25 %.
Determination of gas leaks in technical operations, startipgof compressors and accidents, as appropriate,
are evaluated on the basis of calculations with knowledge of the necessary technical pasgreatdr as the
gas pressure, pipeline volume, etc. The uncertainties then correspond to knowledge of these technical
parameters¢ 10 %. The other emission factors were taken from the IPCC methodology as default values,
considered to have an uncertainty 80 % in this methodology. Overall, the uncertainty in the emission factors
in category 1B2 Oil and Natural Gas is estimated to equal 75 %.

Summary of uncertainty values provides Tald.33

Tab.3-43 Uncertainty estimates for fugitive emissions from Oil and Natural Gas

AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
(%] (%]
. E. Krtkova, V. Neuzil, AD and EF unc. in line
CcQ 1B2 Oil and Natural Gas 7 75 2006 Guidelines
CH 1B2 Oil and Natural Gas 7 75 E. Krtkpva, V. Neuzil, AD L_mc. in line with 20
GuidelinesEF unc. expert judgement

3.9.2.4 Source specific QA/QC and verification

General quality control and sourapecific quality control (Tier 1 and Tier 2), in conformandth the
requirements of the QSE handbook and its associated applicable documents, have been performed to the full
extent.

QC activities at the level of Tier 1 were performed according to the QA/QC plan by the sector compiler.
Routine control was perfored in the framework of the following activities:
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activity data employed,

emission factors employed,

calculation procedures employed,

transfer of numerical data from the working set to the CRF Reporter.

= =4 =4 =N

In control of the activity data, the CzSO data werenpared with the data from the Mining Yearbook
(Mining Yearbook, 2012) and with data obtained by an investigation at the individual gas distribution
companies. Good agreement was found. In control of the emission factors employed, the emission factors used
in the Czech Republic methodology were compared with the emission factors of Slovakia, Poland and Germany
in the context with the default emission factors. It was found that the emission factors employed for
calculation of emissions in the Czech Repubkthwdology correspond, in their range, to the emission factors
employed in the other countries. Comparison of the emission factors used in the Czech Republic with the
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 locked to prevent intentional rewriting of values and archived at
the coordination workplace.

The protocad on the performed QA/QC procedures are stored in the archive of the sector compiler.

3.9.2.5 Source-specific recalculations
No recalculations were performed in this submission.
3.9.2.6 Source-specific planned improvements

Specific attention will be paid to uncertaintg@rmination and assessment.
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4 Industrial Processes (CRF Sector 2)

Sector of industrial processes of GHG emission inventory includes emissions from technological processes
and not from fuel combustion used to supply energy for carrying out these processesisteént emphasis is
put on the distinction between the emissions from fuel combustion in the Energy sector and the emissions
from technological processes and production.

For example, in the production of cement, consideration is given only to emisoned from the thermal
decomposition of mineral raw materials (specific&ll emissions from the decomposition of limestone) and
not from fuel used to heat the rotary kiln (considered in category 1A2f). However, the situation in iron and
steel productimm is more complicated. Evaluation of th@éQ emissions is based on consumption of
metallurgical coke in blast furnaces, where coke is used dominantly as a reducing agent (iron is reduced from
iron ores), even though the resulting blast furnace gas is aled for energy production, mainly in
metallurgical plants.

In 2022, the total aggregate GHG emissions from industrial processes we38719 Gg ofCQ equivalents,
which represent decrease of 2 % compared to the previous year. Emissions decre&8¢d bgmpared to the
reference year 1990.

4.1 Overview of sector

4.1.1 General description and key categories identification

The major share o€CQ emissions in this sector comes from ssdrce categories 2C1 Iron and Steel
Production and 2A Mineral Products.

N,O emissions coming from 2B Chemical Industry afgh§ emissions ancbnsumption are less significant.
Iron and steel, Cement productiom;gases Use, Limestone and Dolomite Use, Lime production and Nitric acid
production can be considered to lkey categorie$KC) according to Good Practice Guidaie€C, 2000, IPCC,
2003).Tab.4-1 gives a summary of the main sources of direct greenhouse gases in this sector, shows share of
national emissions in 2@land lists type bkey categonanalysis for key categories.

Tab.4-1 Overview of keycategories in ector Industrial Processes (2012

Category Character of category| Gas % of total GHG*
2.C.1 Iron and Steel Production LA, TA CQ 3.787
2.F.16 Fgases UseODS substitutes| LA, TA HFC,PFQ 1.927
2.A.1 Cement Production LA CQ 1.003
2.A.3 Limestone and Dolomite Use | LA, TA CcQ 0.756
2.A.2 Lime Production LA, TA CQ 0.402
2.B.1 Ammonia Production LA CQ 0.400
2.B.2 Nitric Acid Pradttion TA N,O 0.317

* 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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4.1.2 Emissions trends

This chapter describes the emissions of
greenhouse gases in more disaggregated way tt

chapter2 Trends in Greenhouse Gas emissions. 2

GHG emissions in this category are driven mai
by economic development, supply and demand 20
produds, where abatement technology is used on \A

in specific cases (e.g. nitric acid production) or t 1
driving force is different (e.g. ozone depleting
substancep
GHG emission trends for the principal categori
of industrial processes are depicted Big.4-1 and
Fig. 42. Emissions in 2009 and 2010 were rath .
influenced by the economic crisis. A bri¢ 1390 1993 1996 1999 2002 2005 2008 2011
description of the relevant category trends i
provided for all the categories in the followin
chapters. Fig. 4-1 GHG emissions trend from Industrial Processes, 19
Category 2A Mineral Products include202[Tg00;eq]
practicallyonly emissions o€Q as well as category
2C Metal ProductionCQ emissions from the 2B Chemical Industry comes from 2B1 Ammonia Production,
while N,O emissions originate from 2B2 Nitric Acid Production. Indusidglemissions are insignificant.

"M

Te

10

1990 2012

m 24 Mineral Products = 24 Mineral Products

m 24 Mineral Products
u 2B Chemical Industry
= 2C Metal Production
2F Consumption of Halocarbons and SF6

= 2B Chemical Industry
= 2C Metal Production

2F Consumption of Halocarbons and 5F6

= 2B Chemical Industry
= 2C Metal Production

2F Consumption of Halocarbons and SF6

Fig. 4-2 Share of GHG emissions from individual subcategories on the whole sector of Industrial Processes in 199
2012 [GgCQ eq.]

4.2 Miner al Products (2A) 0% 4% 3%

32%

This category describes GHG emissions from the n
combustion processes from the following categorie
2A1 Cement Production, 2A2 Lime Production, 2
Limestone and Dolomite Use, 2A4 Soda Ash Produc
and Use and 2A7 Other.

Fig. 43 depicts the share ofCQ emissions in this w21 Cement Proguction
category. The major share (44 %) belongs to 2A1 Cen| =243 timestone and Dolomite Use
Production, 2 % belongs to 2A3 Limestone can """ & Production
Dolomite Use production and 126 to 2A2 Lime
Production. Tab. 4-2 lists the CQ emissions inthe Fig. 4-3 The share of individual categories i6Q emission:
individual subcategoriin 2A Mineral Products in 2012 from category2A Mineral Products in 2@[GgCQ)]

17%

m2A2 Lime Production
u 2A4.2 Soda Ash Use
2A7.2 Bricks and Ceramics Production
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Tab.4-2 CQ emissions in individual subcategories in 2A MineRaloductscategory in 199@; 2012

Category 2A CQ emissiongGg]
2A1 Cement| 2A2Lime | 2A3 Limestone and| 2A4.2 Soda Ashl 2A7.1 Glass 2A7.2 Bricks and
Production | Production Dolomite Use Use Production Ceramics Production
1990 2 489.18 1 336.65 677.51 NO 173.12 153.37
1991 2 308.92 844.66 605.37 NO 148.43 127.93
1992 2 468.42 831.46 282.51 NO 146.46 123.12
1993 2 194.55 778.67 251.37 NO 142.06 147.18
1994 2 208.38 806.53 290.97 NO 153.60 150.98
1995 2 005.01 817.53 519.03 NO 116.48 144.39
1996 2116.49 830.73 662.96 NO 122.50 175.76
1997 2 083.36 852.73 750.60 NO 135.80 213.49
1998 2 067.65 797.00 909.35 NO 141.68 271.46
1999 1962.91 787.47 975.24 NO 145.88 210.67
2000 1 936.86 828.53 1 007.85 NO 167.58 225.50
2001 1628.84 827.06 1033.10 0.1031 168.42 201.58
2002 1403.48 815.33 1043.28 0.2098 188.86 151.81
2003 1 484.85 808.00 1 032.65 0.3266 198.24 161.55
2004 1626.76 808.73 1044.81 0.4359 232.68 160.78
2005 1624.53 762.82 1 055.00 0.4682 231.56 181.00
2006 1 748.45 758.02 1 069.05 0.3458 245.00 153.92
2007 2 043.08 794.07 1105.73 0.5016 23632 184.36
2008 1996.15 742.01 1017.32 0.5597 212.69 161.32
2009 1 566.08 625.43 944.84 0.4129 186.10 126.25
2010 1 469.27 670.89 1021.32 0.8604 143.15 119.73
2011 1664.53 691.42 1151.23 1.0620 193.31 122.14
2012 1517.03 608.57 1 105.88 1.0875 148.18 106.38

Tab. 4-3 gives an overview of the emission factors used for computations of emissions in category 2A
Mineral Products in 204

Tab.4-3 CQ emission fators used for computations of 2@ emissions in category 2A

Emission factoiCQ unit Source or type of El

2A1 Cement Production 0.5346 t CQ/t sinter EU ETS
2A2 Lime Production 0.7884 tCQ/tCaOo CS
2A3 Limestone and Dolomite Use
from use n sintering plants 0.08 t CQ/ tsinter EU ETS
2A4 Soda Ash Use 0.415 t CQ/tsoda ash IEF
2A7.1 Glass Production 0.14 t CQ/tglass EMEP/CORINAIR
2A7.2 Bricks and Ceramics Production 1.26 t CQ / tiles thousand CS

0.09 t CQ/ brick unit CS

0.028 t CQ/ t roofing tiles CS

The column source or type of EF indicates the way how was the certain emission factor determined. Detailed informatibn for ea
emission factor is given in the relevant chapters.

4.2.1 Cement Production (2A1)

CQ emissionsiom cement production have decreased since 1990 by 33 %. The decrease in the emissions
RAZNAY3I mpbnQa 61 & OFdzASR o0& (GKS UGNIXyaiadiazy FNRY LI
industrial production and consequently to decrease in emissi8irsce 2003, the cement production began to
recover and production has increased. Decrease in emissions since 2008 was caused by the economic crisis an
related construction constraints.
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4.2.1.1 Source category description

Cement production is one of the tra@inhal anthropogenic sources of carbon dioxide included in inventories;
however, its importance is incomparably smaller than the total combustion of fossil fuels. Approx. 60 % of the
CQis emitted during transformation of raw materials (mainly decarbomimabf limestone). Procegelated
CQ is emitted during the production of clinker (calcination process) when calcium carbonate jGa8éated
in a cement kiln up to temperatures of abous@0c / ® 5dzNAYy 3 GKA & LINRPOS&azo OF fC
lime (CaO calcium oxide) and carbon dioxideéQ emissions from combustion processes taking place in the
cement industry (especially heating of rotary kilns) have been reported in IPCC category 1A2f. Limestone (and
dolomite) contains also small amouat magnesium carbonate (Mgg)Cand fossil carbon (C), which will also
calcinate or oxidize in the process caudii{g emissions.

4.2.1.2 Methodological issues

CQ emissions fronRA1Cement productioan be calculated according to the 2000 GPG (IPCC, 2000) from
the production of cement (Tiek) or clinker (TieR). The Tier 1 approach was employenvards 2006
submission. The cement production statistic was available and default emission factor from the Revised 1996
Guidelines (IPCC, 1997), i.e. 0.4985Q/t cement, was used for estimating aQ emissions from cement
production throughout the nineties.

2006 Guidelines (IPCC, 2006) describes an approach based on direct data from individual operators of
cement kilns (TieB). Since 2006 submission methodology dqgta the Tier3 has been employedCQ
emissions are based on data submitted by the cement kiln operators in the EU ETS system. EU ETS systel
covers all cement kiln operators in the Czech Republic. Information submitted directly by cement kiln operators
is available foryears 1990, 1996, 1998002 and 2005 2012. For these years, the emission factor value was
derived from individual installation data collected for EU ETS (emissions) and from CCA data (activity data
about production of clinker). For othgears the EFs were interpolated. The content of calcium/magnesium
oxide (CaO/MgO) and composition of the limestone and dolomite are measured and independently verified.
These parameters are used for calculation of @® emissions and, therefore, subsiial attention is devoted
to their determination.

The methodology used f8QS YA daAz2ya Ydzaid 6S Ay | OO02NRIFIYyOS 464K
2 alGly20SyN LlRaildzadz 1 2A0020t yNI @elltil 23t yN /20092 @S nj
establishing a procedure for identifying, reporting and verifying emissions of greenhouse gases) and the EU
legislation (Commission Decision of 18 July 2007 establishing guidelines for the monitoring and reporting of
greenhouse gas emissions pursusmbDirective 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 oCikB discarded, for technical reasons.

Use of dolomite or amount of magnesium carbonate in the raw material, as well as fissile carbon (C) content is
known, all above mentioned variables are u$edemissions estimates in the EU ETS system

Data on cemenclinker production is published by the Czech Cement Association (CCA) (CCA, 2012), which
associates all Czech cement producers. Clinker production data together with interpolated EF was used for
years without direct data from cement kiln operators. IBfhjch is calculated based ddQ emissions and
clinker production, varies from 0.5267 to 0.5538®/ t clinker.

Tab.4-4 introduces the activity data for clinker production, emission factor @@lemissions fothe whole
time series.
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Tab.4-4 Activity data,CQ emission factor andCQ emissions in 2A1 Cement Production category in 192012

unit | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
gr'ggﬁ;ﬂon kt |4726 |4368 |4653 (4122 |4134 |3740 (3934 (3829 |3758 |3547 [3537 |2954
EFCQ Lﬁ}%ﬁr 0.527| 0.529| 0.531| 0.532| 0534 0.536| 0.538| 0.544| 0.550| 0.553| 0.548| 0.551
(E:g'ss'ons Gg |2489 |2309 (2468 2195 |2208 |2005 |2116 |2083 (2068 |1963 |1937 |1629

unit | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
gr':)” dkuegtion kt |2549 |2725 |3017 |3045 [3288 |3837 |3759 [2923 |2748 |3132 |2838
EFCQ L;%gr 0.551| 0545 0.539| 0.533| 0.532| 0.532| 0.531| 0.536| 0.535| 0.531| 0.535
Eg‘ss'ons Gg |1403 |1485 1627 |1625 |1748 |2043 |1996 |1566 |1469 |1665 |1517

4.2.1.3 Uncertainty and time -series consistency

In 2012the research was conducted in order to develop new uncertainty estimates. The untiegafor
this category are based on the 2006 Guidelines (IPCC, 2006). Since the Tier 3 is used for determining emission
in this category the uncertainties were estimated at the level of 2 % both for activity data and emission factors.
Overall uncertaing data are given in Chapter 1.7.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990

to 2012.
4 000
4.2.1.4 Source-specific QA/QC and verification
The input informaibn and calculations are archive( g 3% — 7\ -
by the sectoral expert and the coordinator of NIS.| § \_/_/ \/
addition to verification othe input data, the inter | £
annual changes of the implied emission factors & &
analysed. £
The quality control was held by fulfilling the QA/Q = 100
form presented in Annex 8. CcAdata
e 750 data
4.2.1.5 Source-specific recalculations S om wes wor aoe ao0s 2010
year
No recalculations were performed in thi
submission. Fig. 4-4 Comparison of clinker production data provided by C:
and CCA

4.2.1.6 Source-specific planned
improvements

Since the Tier 3 method is used for emission calculations in this category, no significant improvements are
planned.

4.2.2 Lime Production (2A2)

CQ emissions from lime production have decreased considerably since 19%@ B§. The decrease in
emissions between 1990 and 1991 was caused by the transition from a planned economy to a market economy
and closing of liméilns, together with a decrease in industrial production. Since then, lime production has
varied slightly around 100 kt/year. In 2@2 the productionof lime dropped to a miimum for the whole
period of 830kt.
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4.2.2.1 Source category description

From a chemil point of view, lime is calcium oxid€Q is released during calcination. During the
production of lime, the limestone is heated up which leading to decomposition (i.e. calcination) of
CaC@MgCQGto the lime (CaO, CakgO) andCQ which is released to the atmosphere.

4.2.2.2 Methodological issues

Emissions from lime production are calculated in line with 2000 GPG (IPCC, 2000EQDeigissions
generated in the process of the calcination step of lime treatment are considerdflis category.CQ
emissions from combustion processes (heating of kilns and furnaces) are reported under category 1AZ2f.
National EF reflects the production of lime and quick lime (0.788@«k (G f AYS0 6+t OKIF X Hn.
istakenintoacg dzy i G KS I @SNF IS LIzNAR (& 6o 220 o6+t OKIFSE wnannn

Activity data are based on statistics from the Czech Lime Association (CBA,vi#ith publishes data on
pure lime production. These data were considered to be morerateithan data provided by CzSO which do
not differentiate between lime and hydrated lime.

Tab.4-5 shows comparison d£Q emissions calculated according to IPCC methodology and proslassd
emissions reportedfor EU ETS. ETS data closely corresponds to the IPCC methodology and national
circumstances. Two lime producers are not included in the EU ETS data.

Tab.4-5 Comparison ofcQ emissions from lime production 206 ¢ 2012

Lime produced ProcessspecificCQ emissions
[t/ year] [Cq]

IPCC methodology EU ETS
2005 1040 763 738
2006 1034 758 748
2007 1083 794 772
2008 1012 742 717
2009 853 625 596
2010 915 671 646
2011 943 691 676
2012 830 609 597

Tab.4-6 lists activity data for lime production, emission factors &1@ emissions for the whole time series.

Tab.4-6 Activity data,CQ emission factor andCQ emissons in 2A2 Lime Production category in 1999012

unit 1990 [1991 [1992 [1993 [1994 |1995 |1996 |1997 | 1998 | 1999 | 2000 | 2001
Lime 1823(1152 |1134 |1062/1100 |1115 |1133 |1163|1087|1074|1130|1128
production
EFCO E:ggg 0.788/0.788 |0.788 |0.788|0.788 |0.788 |0.788 |0.788|0.788|0.788|0.788|0.788
Eg‘ss'ons Gg 1337|845 [831 |779 |so7 |818 |831 |853 |797 |787 |829 |827
unit 2002 [2003 | 2004 |2005]2006 |2007 |2008 |2009 | 2010 | 2011 | 2012
Lime 11121102 |1103 |1040/1034 |1083 |1012 |853 |915 |943 |830
production
EFCO tc(;%g 0.788|0.788 |0.788 |0.788|0.788 |0.788 |0.788 |0.788|0.788|0.788|0.788
Eg‘ss'ons Gg 815 |808 |809 |763 |758 |794 |742 |625 |671 |691 |609

4.2.2.3 Uncertainty and time -series consistency

In 2012the research was conducted in order to @dyp new uncertainty estimates. The uncertainties for
this category are in line with the 2006 Guidelines (IPCC, 2006). Since activity data are based on the CL/
statistics, which include all the lime producensthe Czech Republic, the uncertainty in thetivaty data was
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estimated at the level of 2 %. The counsecific 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
1.7.

Time seies consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year 1990 to 201

4.2.2.4 Source-specific QA/QC and verification

Sctor-specific QA/QC plan was formulated, closely relatedhie QA/QC plan of the National Inventory
System.

The calculations in the lime production category are based on data taken from the Czech Lime Association
and EU ETS data are used for verification of@fkemissions. The EU ETS reports are proveddspendent
verifiers. The lime production data provided by the Czech Lime 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 imddual kiln operatorsThe countryspecific emission factor was compared witie
emission factors used by individual operators fioe calculation. Differences ithe last year indicate that the
country-specific emission factor is slightly overestimat®rification of this difference is planned for future
submissions.

The quality control was held by fulfilling the QA/QC form presented in Annex 8.

4.2.2.5 Source-specific recalculations

No recalculations are applicable for this year.

4.2.2.6 Source-specific planned impr ovements

The Tier 2 methodology is used for computation of emissions in this category. Currently, this method is
considered to be sufficient. However an effort will be made to use Tier 3.

4.2.3 Limestone and Dolomite Use (2A3)

CQ emissions in categorA3Limestone and Dolomite Usare emitted from sulphur removal using
limestone and emissions from limestone and dolomite use in sintering plants. Emissions from sulphur removal
have increased since 1996, when the first sulptemoval unit came into operation. IXCzech thermal power
plants have been equipped with sulphrgmoval units since 1999.

Since 1999CQ emissions have slightly varied around 1000Q@&g according to electricity production from
thermal (brown coal) power plants. Emissions from limestond donlomite use in sintering plants have
fluctuated and wereinfluenced by the transition from a planned economy to a market economy, and
restructuring and modernization of the iron and steel industry. The decrease in emissions in 2008 and 2009 was
caused by the economic crisis. In 202@012a slight improvement in the economy followed by an increase in
emissions was observed.

4.2.3.1 Source category description

From the chemical point of view sulphur removal from combustion products from coal using limestone is
source ofCQ emissions. Here, it holds that one moleS removed releases one mole 6iQ without regard
to the sulphurremoval technology employed and the stoichiometric excess. Limestone and dolomite are added
to sinter where they are calcined, thequlucts subsequently acting as slag formers in blast furnaces.

Emissions from limestone and dolomite which are used for cement production are reported under cement
production, similarly to lime and glass production. There is no other known production ceggavhich uses
limestone and/or dolomite and produc&3Q emissions in the CR.

4.2.3.2 Methodological issues

CQ emissions from sulphur removal were calculated from coal consumption for electricity production, the
sulphur content and the effectiveness of sulptamoval units between 1996, when the first sulphur removal
units came into operation, and 2005. In 2005, these data were verified by comparison with data from the
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individual operators, which were collected for EU ETS preparation and which cover the 382¢s2005. The

EU ETS data form has been used sg@@6. The methodology used for estimation of {€ emissions must

60S Ay FFTOO2NRIYyOS gA0GK GKS ylLrGA2yrt tS3axatlriAzy o6+
20Sn2dtyN Yy20a0i0N SYA&AN &a1tSyN120eOK LXeyad « 58
reporting and verifying erssions of greenhouse gases) 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).

Emissions from limestone and dolomite use in sintering plants were new source, in 2006 submission, which
was identified in the process of preparation of the EU Emission Trading Scheme. Only 2 sintering plants have
existed in the CR in recent timeS8Q emissions from this category are calculated on the basis of data from
statistics (The Steel Federation, Inproduction of agglomerate / sinter) and the EF value, which was derived
from EU ETEQ emission data based on the limestone and dolomite compositiand consumptions (0.08
t CQ/ t sinter). Tab.4-7 lists data for this category.

In the CRF Tables emissions and activity data for sulphur removal with limestone and emissions from
limestone and dolomite use inindering plants are reported together in the category 2A3 Limestone and
Dolomite Use.

Tab.4-7 CQ emissions from Limestone and Dolomite Use
in desulphurization unit, sinter plant, in 1992012 [Gg]

CQ emissions| CQ emissions
from from sinter 4.2.3.3 Uncertainty and time -series consistency

desulfurization plant
1990 NO 678 In 2012 theresearch was conducted in order to develop
1991 NO 605 new uncertanty estimates. The uncertainty for the activity
igg; Eg ggi data is in linewith Commission Rggu_lation (EV) No
1994 NO 201 601/2012 of 21 June 2012 on the monitoring and reporting
1995 NO 519 of greenhouse gas emissions pursuant to Directive
1996 76 587 2003/87/EC of the European Parliament and of tloarmeil
1997 241 510 and was determined at the level of 5 %. The uncertainty
1998 417 492 for the emission factor is in line with the 20@uidelines
1999 537 438 (IPCC, 2006) and was determined at the level of 4 %.
2000 540 468 Overall uncertainty data are given in Chapter 1.7.
2001 551 482 . : ) i .
2002 =3 292 Time series consistency issemed for the limestone and
5003 560 173 dolomite use in sintering plants as the inventory
2004 551 494 approaches concerned are employed identically across the
2005 589 467 whole reporting period from the base year 1990 to 201
2006 587 483
2007 614 492 4234 Source-specific QA/QC and verification
2008 607 411
2009 600 345 The sectosspecific QA/Q(lan B formulated, closely
2010 651 370 related to the QA/QC plan of the National Inventory
2011 739 412 System.
2012 699 407 The calculations in the limestone and dolomite use

category are based on data taken from CzSO and EU ETS.
The EU ETS data are verified by independent verifiers.
CzSOas its own verification procedures employed before data is published.

4.2.3.5 Source-specific recalculations
No recalculations are applicable for this year.
4.2.3.6 Source-specific planned improvements

Since countnspecific method is used for computation in this agiey, there is no significant improvement
planned in this category.
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4.2.4 Soda Ash Production and Use (2A4)

4.2.4.1 Source category description

CQ emissions from Soda Ash Production and Use (2A4) category come only from soda ash use. Soda ash i
not produced in the Gxh Republic. Except for the Glass production category, soda ash is used in only one
other installation.CQ emissions from this category are small and insignificant (varied between 0.1 and 1.1 Gg
CQ) compared to the other categories. The maximum valuthefemissions reported in this category is4.0
GgCQin 2022.

4.2.4.2 Methodological issues

For each mole of soda ash use, one mol€06fis emitted, so that the mass &fQ emitted from the use of
soda ash can be estimated from a consideration of the consiampdata and the stoichiometry of the
chemical process.

The data about the amount and purity of the soda ash used were obtained directly from the installation
operator.

4.2.4.3 Uncertainty and time -series consistency

In 2012 theresearch was conducted in order wevelop new uncertainty estimates. Since no default
uncertainty data was found in the methodology, the uncertainties in this category are still based on the expert
judgment, i.e. 5 % for the activity data and 10 % for the emission factor. Overall ungedata are given in
Chapter 1.7.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period from the base year of 2001, when the use of soda started, 20 201

4.2.4.4 Source-specific QA/QC and verification

Sector-specific QA/QC plais formulated, closely related 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.

4.2.4.5 Source-specific recalculat ions
No recalculations performed in this submission.

4.2.4.6 Source-specific planned improvements

Since planspecific data and simple stoichiometry are used for computation in this category there is no
significant improvement planned in this category.

425 Other (2A7)

The 2A7 Othercategory summarizes in Czech Republic emissions @tass Production (2A7¢1CQ) and
from Brick and Ceramics Production (2A72Q and CH). CQ emissions fron2A7.1Glass productiorqualled
148 Gg in 202. CQ emissions fronBrick axd Ceramics Production (2A7a2hounted to D6kt CQ in 2012.

4.2.5.1 Source category description

CQ emissions fromGlass Production (2A7.&ye derived particularly from the decomposition of alkaline
carbonates added to glassaking sandCQ and CH emissiondrom Brick and Ceramics Production are derived
particularly from the decomposition of alkaline carbonates, fossil and biogesmibon based substances
included in the raw materials.
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4.2.5.2 Methodological issues

The emission factor value of 0.1€Q/t glasswas taken from the new version of the guidebook
(EMER CORINAIR Atmospheric Emission Inventory Guidebook, 1999). Activity data were collected and
published by the Association of the Glass and Ceramic Industry of the Czech Republic in previous years.
Begiming with this submission, the activity data are available from CzSO.

Emissions fronRA7.2Brick and Ceramics Productiane derived particularly from the decomposition of
alkaline carbonates fossil and biogew&rbon based substancéscluded in the rawmaterials. The EF value
was derived from individual installation data collected for EU ETS (emissions) and from CzSO (production). The
calculation is based on the total production of ceramic products (fine ceramics, tiles, roofing tiles, and bricks)
and the EF value.

4.2.5.3 Uncertainty and time -series consistency

In 2012 theresearch was conducted in order to develop new uncertainty estimates. The uncertainties for
this category are in line with the 2006 Guidelines (IPCC, 2006), i.e. at the level of 5 % fuivityedata and
10 % for theCQ emission factor. The uncertainty for ti&H, emission factor was determined at the level of 50
%. Overall uncertainty data are given in Chapter 1.7.
Time series consistency is ensured as the inventory approaches con@medployed identically across
the whole reporting period from the base yed®90 to 202.

4.2.5.4 Source-specific QA/QC and verification

Sector-specific QA/QC plais formulated, closely related to the QA/QC plan of the National Inventory
System.

The data on giss production provided by CzSO were discussed with a representative of the Association of
the Glass and Ceramic Industry, who confirmed their reliability.

4.2.5.5 Source-specific recalculations
No recalculations performed in this submission.
4.2.5.6 Source-specific planned improvements

It is planned to verify emission estimates with data from the EU ETS system and other available sources.

4.3 Chemical Industry (2B)

Of the categories of sources classified under the Chemical industry (2B), categories 2B1, 2B2 and 2B5 are
relevant for the Czech Republic, while adipic acid (2B3) and carbides (2B4) are not produced here.

4.3.1 Ammonia production (2B1)

The production of ammonia constitutes an important sourc&€gJ derived from norenergy use of fuels in
the chemical industry.CQ emissions from ammonia production in 2012qualled 4.0 Gg of CQ,
corresponding to approx. 0.5 % of total greenhouse gas emissions without LULUCF. Theseseteisstased
by 289 % compared to 1990; however, emissions in period 20@D12 are almost congint, with slight
fluctuations. Ammonia productiorCQ emissions) was not identified as a key category this year (in contrast to
some previous years). However, it remains just under the threshold value in the determination by level
assessment.

4.3.1.1 Source category description

Industrial ammonia production is based on the catalytic reaction between nitrogen and hydrogen:
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N, + 3H = 2NH

Nitrogen is obtained by cryogenic rectification of air and hydrogen is prepared using starting materials
containing bondedcarbon (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 oil from petroleum
refining, which undergoes partial oxidation in the presence of water vapour. In order to increase the hydrogen
production, the second step involves conversion of carbmmoxide which is formed by partial oxidation, in
addition to carbon dioxide and hydrogen. Tiaf products of this twestep process are hydrogen and carbon
dioxide. The production technology has practically not changed since 1990

4.3.1.2 Methodological issues

Emissions are calculated from the corresponding amount of ammonia produced, using the tedailylogi
specific emission factor 2.40 @3/ Gg NH (Markvart and Bernauer, 20052012). This emission factor was
derived from the relevant technical literature! f £ YI y Q& 9(Wig® G003 ca&désponhding to the
ammonia production employed in th€zech Republic, including information required for deriving the carbon
dioxide emission factor: 56.25 t Mkre produced from 44 t of residual oil containing 84.6 % C. Simple
stoichiometric calculation yields the value of the emission factoCEfF= 2.402t CQ/t NHs. This emission
factor includes the efficiency of the conversion of carbon contained in the starting material to carbon dioxide,
equal to 99 % (i.e. an oxidation factor of 0.99).

A potential uncertainty in the emission factor for ammonia woulot influence the total sum of£Q
emissions because a corresponding amount of oil is not considered in the energy sector. The relevant activity
data and corresponding emissions are givenTab. 4-8 Activity dataand CQ emissions from ammonia
production in 199@; 2012.

Tab.4-8 Activity data andCQ emissions from ammonia production in 19302012

Year 1990 | 1991 1992 1993 1994 1995 1996 1997
Residual fuel oil used foNH; product., [TJ] 1111310770 |11104 |10383 |11593 |10235 |11015 |10095
Ammonia produced[kt] 335.9 325.5 | 335.6 313.8 350.4 309.3 332.9 305.1
CQ from 2B1,[Gg] 806.8| 781.9 | 806.1 753.8 841.6 743.0 799.7 732.9
Year 1998 | 1999 2000 2001 2002 2003 2004 2005
Residual fuel oil used for Nfproduct., [TJ] 104078864 (10144 |8538 7 449 9 696 9721 8 478
Ammonia produced[kt] 314.5 267.9 | 306.6 258.0 225.1 293.0 290.8 253.6
CQ from 2B1,[Gg] 755.5( 643.6 | 736.5 619.9 540.8 703.9 698.7 609.3
Year 2006 | 2007 2008 2009 2010 2011 2012

Residual fuel oil used for Nfproduct., [TJ] 8086 7575 [8487 8 739 8510 7616 7 899

Ammonia produced[kt] 241.9 226.6 | 256.5 264.1 257.2 230.2 238.7

CQ from 2B1,[Gg] 581.1 544.4 | 616.3 634.4 617.8 5530 573.5

4.3.1.3 Uncertainty and time consistency

Uncertainty estimates of activity data and emission factors have so far been based mainly on expert
judgment.

In 2012 estimates of the uncertainty parameters were again verified in the study (Markvart and Bernaue
2012) which, in addition to an expert opinion, also takes into account data given in the 2006 Guidelines (IPCC,
2006). The uncertainty in the activity data remains unchanged at 5 % and the uncertainty in the emission factor
(CQ EF) was also left at ave of 7 %.

Time series consistency is ensured as the above mentioned methodology are employed identically across the
whole reporting period from the base year 1990 to 201
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4.3.1.4 Source-specific QA/QC and verification

The sectorspecific QA/QC plan follows frothe 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 IEFs. Attention was also focused on checkiogssfsam intersector
boundaries (Energy, Industry) that they are neither omitted nor counted twice. Ther€@remissions from
residual oil used for ammonia production are not taken into account in Energy sector. This part of QA/QC
procedure is carriedut in cooperation with KONEKO marketibtd. (see Chapter 3.6).
The quality control was held by fulfilling the QA/QC form presented in Annex 8.

4.3.1.5 Source-specific recalculations
No recalculations were employed in this category in this submission.
4.3.1.6 Source-specific planned improvements

In the next submission the 2006 Guidelines methodology will be used for emission estimates. Application of
this methodology will introduce some changes also to category of ammonia production, for instanC&€the
emissions frormurea will be extracted from this category.

4.3.2 Nitric acid production (2B2)

The production of nitric acid constitutes one of the most important sourcd$,0fin the chemical industry.
N,O emissions from production of nitric acid in ZD&qualled 1.8 GgN,O, corresponding to approx. 0.4 % of
total greenhouse gas emissions without LULUCF. These emissions have decreasée dpntpared to 1990;
the substantial decrease in recent years has been a consequence of the gradual introduction of mitigation
technolog/ and improving its effectiveness. In 20the production of nitric acid\,O emissions) was identified
as a key category by trend assessment. In former years, Wh@nemissions reached greater values, this
category was identified as a key source by lesgsessment

4.3.2.1 Source category description

The production of nitric acid is one of the traditional chemical processes in the Czech Republic. It is carried
out in three factories, where one of them manufactures more than 60 % of the total amount. Nitrigsacid
produced by the classical method by higimperature catalytic oxidation of ammonia (Ostwald process) and
subsequent absorption of nitrogen oxides in water. Nitrous (dinitrogen) oxide is formed at ammonia oxidation
reactor as an unwanted side product.

The nitric acid is manufactured at three pressure levels (at atmospheric pressure, slightly elevated pressure
(approx. 0.4 MPa) and at elevated pressure Q078 MPa). While production processes prior to 2003 mostly
progressed at atmospheric pressure amly to a lesser degree at medium elevated pressure, the process at
elevated pressure had predominated since 2004.

All the nitric acid production processes in the Czech Republic are equipped with technologies for removal of
nitrogen oxidesNGQ,, based orselective or norselective catalytic reduction. Neselective catalytic reduction
also makes a substantial contribution to removaNa®. Since 2004, the technology to redu§gO emissions,
based on catalytic decomposition of this oxide, has been gridirgtoduced at units working at elevated
pressure. It has been possible to substantially improve the effectiveness of this process in recent years.

4.3.2.2 Methodological issues

Nitrous oxide emissions fror@B2Nitric Acid Productiorare generated as a hyrodud in the catalytic
process of oxidation of ammonia. It follows from domestic studies (Markvart and Bernauer, 1999, 2000, 2003),
describing conditions prior to 2004, that the resulting emission factor depends on the technology employed:
higher emission facr values are usually given for processes carried out at normal pressure, while lower values
are usually given for medimpressure processes. Two types of processes were carried out in this country
before 2004, at pressures of 0.1 MPa and 0.4 MPa. The mim@unitrous oxide in the exit gases is also
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affected by the type of process employed to remove nitrogen oxi€k(i.e. NO and N£). In this country, the
process of Selective Catalytic Reduction (SCR) is mostly used, which slightly increases thefaa@uaind
also to a certain degree Ne®elective Catalytic Reduction (NSCR), which also reny@® a considerable
degree.

Studies (Markvart and Bernauer, 2000, 2003) recomnteedollowing emission factors for various types of
production technologyand removal processes that are givenTiab.4-9. The emission factors for the basic
process (without DRO; technology) are in accord with the principles givean the abovecited IPCC
methodology. The effect of thhiNO, removal technology on the emission factor 80 was evaluated on the
basis of the balance calculations presented in studies (Markvart and Bernauer, 2000, 2003).

Tab.4-9 Emission factors foN,O recommended by (Markvart and Bernauer, 2000) for 1990003

Pressure in HNgproduction 0.1 MPa 0.4 MPa
Technology DEOy - SCR NSCR - SCR NSCR
Emission factor$N,O [kg N,O/ t HNQ] 9.05 9.20 1.80 5.43 5.58 1.09

Collection of activity data for HN@roducton is more difficult than for cement production because of the
present legislation, which complicates the releasing of statistical data on manufactured products where the
number of producers is smaller than (or equal to) three. Therefore, it was necessajtain them by
guestioning 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 D.MPa. At the same time, some older units operating under atmospheric pressure of
0.1 MPa were phased out. These changes in technology were monitored in the study of Markvart and Bernauer
(Markvart and Bernauer, 2005). This study presents a slightly raddiible ofN,O emission factors, while
those for new technologies were obtained from a set of continuous emission measurements lasting several
months. Other values are based on several discrete measurements. A table of these teclspeicifiy
emissiondactors is given below.

Tab.4-10 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
DBENO, process SCR SCR NSCR SCR
EF, kd\,O/t HNG; (100%) 9.05 4.9 1.09 7.89

FEF withoutN,0 mitigation. Cases df,O mitigation in 20052008 are shown iitab. 411

In the last quarter of 2005, a neM,O mitigation unit based on catalytic decomposition NfO was
experimentally installed for @. MPa technology, and became the most important such unit in the Czech
Republic. As a consequence of this technology, the relevant EF decreased from 7.8 to M,68 ktNO,
(100%). Therefore, the mean value in 2005 for the 0.7 MPa technology was egqdad2 kgN,O/'t HNG;
(100%), (Markvart and Bernauer, 2006).

In 2006- 2012, the mitigation unit described above was utilized in a more effective way, see (Markvart and
Bernauer, 2007 2012). The decrease in the emission factor for 0.7 MPa technologyeaslaof installation of
the N,O mitigation unit and gradual improvement of the effectiveness is givéraim4-11.

Two high temperatureN,O decomposition catalytic systems were used in the abmentioned 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 Raschig rings provided by Heraeus was
used in the Januargyune 2009 periodnd the measured EIR,O was 3.10 kd\,O&Y t HNG; (100%); in the July
November 2009 period, B0 was 3.30 kg\,O/ t HNG; (100%). The second system consisting hufjh
temperature N,O decomposition catalyst developed by YARA compdagreased ER,O in the November
December 2009 period to the value 0.95MgY t HNG; (100%) in a highpressure nitric plantThe catalytic
activity ofthe high temperature decomposition system has decreased slightly due to both increasing selectivity
of the Pt-Rh ammonia arlation catalyst toward®,O and slow deactivation ahe N,O decomposition catalyst.
Thus, the mean value of BEO for this high pressure nitric acid technology in 2009 was assessed at a value of
2.85 kgN,O/ t HNGQ; (100%)(Tab.4-11).
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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 temperg@alecomposition catalyst (i.e.
YARA catalysis employed, the ER,O could be approximately close to 1.3 KgO/ t HNG; (100%).

lw! Qa Ol GFfeadz aIAadK01Y kxhibitd excelRnt stzbiByRwithh rgspect 16,0
conversion and the catalyst efficiency was practically constarinduhe last hree years in the higipressire
(0.7 MPa) nitric acid unit.

Tab.4-11 Decrease in the emission factor for 0.7 MPa technology due to installation ofNh® mitigation unit

Year 2004% 2005 2006 2007 2008 2009 2010 2011 2012

EF, kd\,O/t HNG;
(100%)
Effectiveness of
mitigation, %

Y EF withoutN,O mitigation.

7.8 7.02 5.94 4.37 4.82 2.85 1.29 1.30 1.45

- 10 23.9 43.9 38.2 63.4 83.4 83.3 81.4

The emission factors used in the Czech Repubkc campared with the EFs presented in the IPCC
methodology (IPCC, 2000) in thab.4-12.

Tab.4-12 Comparison of emission factors fod,O from HNGQ production

Productin process N,O Emission factor (kg Reference
N,O/t 100% HNQ)

Canada

Plants without NSCR 8.5 (IPCC, 2000)

Plants with NSCR <2

USA

Plants without NSCR 9.5 (IPCC, 2000)

Plants with NSCR 2

Norway

ProcessntegratedN,O destruction <2

Atmospheric pressurelant 45 (IPCC, 2000)

Medium pressure plant 6¢7.5

Other countries

Dualtpressure plant (European design) 8¢10 (IPCC, 2000)

Older plants (prel975), without NSCR 10¢19

Czech Republic

Atmospheric pressure plants 9.05

Medium pressure plants with SCR 4.9 (Markvart and Bernauer,

Medium pressure plants with NSCR 1.09 2009, 2010)

High pressure plants SCR (® decomposition) 7.8

High pressure plants SCR (Wi decomposition) 4.82¢1.29

Tab.4-13 gives theN,O emissions from production of nitric acid, including the production values.
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Tab.4-13 Emission trends for HNgproduction andN,O emissions

Production of HNG, Emissions oN,O [GgN,Q] | Implied Emission Factor
[Gg HNQ (100%)] from HNG;production IEAMg N,O/ Gg HNG]
1990 530.0 3.63 6.86
1991 349.6 2.37 6.78
1992 439.4 2.98 6.77
1993 335.9 2.27 6.77
1994 439.8 2.94 6.68
1995 498.3 3.37 6.68
1996 484.8 3.06 6.68
1997 483.1 3.33 6.92
1998 5325 3.59 6.74
1999 455.0 2.95 6.49
2000 505.0 3.36 6.65
2001 505.1 3.32 6.57
2002 437.1 2.87 6.57
2003 500.6 2.86 5.72
2004 533.7 3.27 6.13
2005 532.2 3.09 5.80
2006 543.1 2.76 5.09
2007 554.2 2.28 4.11
2008 507.0 2.14 4.21
2009 505.2 1.63 3.23
2010 441.7 1.21 2.73
2011 561.8 1.35 2.40
2012 550.5 1.38 2.50

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 factega @i Tab.4-9 and Tab. 410,
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 (sEab.4-11) to 2010. A further reduction in IEF in
2011 was then caused by an increasing contribution of this dominant technology (0.7 MPa) to 56 % of the
annual production of HNO

4.3.2.3 Uncertainties and time -series consistency

All uncetainty estimates for the activity data and emission factors have so far been based on expert
judgment. Their improvement is ongoing and some uncertainty values for Hid@uction have been recently
revised and used in the two last submissions: uncenaintactivity data was lowered from 20 to 5% and
uncertainty of the meamN,O EF was lowered from Z& to 20%.

This year, the estimates of the uncertainty parameters were again refined on the baisisttadf sudy
(Markvart and Bernauer, 20}3which tikes into account the data in the 2006 Guidelines (IPCC, 2006). The
uncertainty in the activity data following adjustment equalled 4 % and the uncertainty in the average emission
factor (N,O EF) vas reduced to 15 % in relation to the increasing numbelireictl measurements.

Time series consistency is ensured as inventory approaches concerned are employed identically across the
whole reporting period from the base year of 199021@1 2

4.3.2.4 QA/QC and verification

The sectorspecific QA/QC plan follows from tloeerall plan described in ChapterAttention is focused on
identifying gaps and imperfections using the reporting software (CRF Reporter), specifically by observing trends
in figures and by checking IEFs.

According to the QA/QC plan, data and calcutstiare provided by the external consultants (M. Markvart
and B. Bernauer) are checked by the experts from CHMI and vice versa.
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Technologyspecific methods folN,O emission estimates have been improved by incorporating direct
emission measurements, espetyafor new technology (0.7 MPa), which is now predominant in the Czech
Republic.

4.3.2.5 Recalculations

No recalculations in the 2B2 category were employed in this submission.

4.3.2.6 Source-specific planned improvements

No improvement is planned for the next submission.

4.3.3 Other (2B5)

4.3.3.1 Source category description

This category includes methane emissions from the production of carbon black, ethylene, dichloroethylene,
styrene, methanol antl,O emissions from the production of caprolactam. These are all less important sources.

4.3.3.2 Methodological issues

Default emissions from the IPCC methodology (IPCC, 1997) are employed to determine methane emissions
from the production of carbon black, ethylene, dichloroethylene and styrene.

CH emissions from the production of carbon black

The nominal capacity is currently 300 t p.a. Exact information on activity data is not available for the
individual years; thus, the data were taken as the expert estimates mentioned in the study (Markvart and
Bernauer, 2012), taking into account the increasearbon black consumption in the rubber industry:

19902000 200 t carbon black p.a.

20012005 250 t carbon black p.a.

20062012 300 t carbon black p.a.

The emission factor taken from the IPCC method equals 0.0CHHKtt carbon black, so that the higke
value of methane emissions over the past few years is practically insignificant (0.0033 Gg).

CH emissions from the production of ethylene

Reliable data for the production of ethylene are available from CzSO. The IPCC methodology yields a value o
0.001kt/kt for the default emission factor for methane. In 198@012, methane emissions varied between 0.3
and 0.5 G&H (emissions equalled 044 GgCH in 2012).

CH emissions from the production of dichloroethylene

While CzSO does not publish informatmm the amount of dichloroethylene produced, it does give data on
the amount of PVC produced. The study (Markvart and Bernauer, 2011) recommends multiplying the amount
of PVC produced by a coefficient of 1.23 derived from the stoichiometry. The IPCC aletjyogields a value
of 0.0004 kt/kt for the default emission factor for methane. Because of the low emission factor value, the
values of methane emissions varied in 1992012 between 0.04 and 0.06 GgH, ¢ and this is thus a not very
significantvalue.Emissions equalled 0.048gCH, in 2012.

CH emissions from the production of styrene

Because of the growing consumption of polystyrene, the production of styrene has gradually increased since
1990. CzSO also does not publish any information on the primstuof styrene. Thus, the necessary activity
data were estimated on the basis of production capacities:

19901998 70 kt styrene p.a.

1999 80 kt styrene p.a.
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20002003 110 kt styrene p.a.

2004 140 kt styrene p.a.

20052009 150 kt styrene p.a.

from 2010 170kt styrene p.a.

These estimates of data on the amount of styrene produced, mentioned in the study (Markvart and
Bernauer, 203), are based on the data given iIKS& | NI AOf S o65@2njt 1 YR b2adt|
taken from the IPCC methodology equals 0.00€ Kkt styrene. In 1990; 2012, methane emissions varied
between 0.3 and 0.7 GgH (emissions equalled 0.68 @i in 2012.

Methanol is not produced y GKS /1T SOK wSLzofAO yR (Kdza G(KS y?2
period from 1990.

Production of caprolactam

As mentioned in the references (Markvart and Bernauer, 2Q(®2013), there is only one caprolactam
production plant in the Czech Raglic; this is not a very important source W§O emissions. CzSO does not
monitor production data on the production of caprolactam; however, the series of studies by Markvart and
Bernauer (Markvart and Bernauer, 20@42012), based on a study in the pradion factory, yields an
approximate value of 0.27 Qg0 for the period to 2005 and, following 2006, a value of 0.309\g&y based
on increased production capacity. More exact data should be available in the coming years, wh&®the
emissions from theroduction of caprolactam will be continuously measured from 2012 as a consequence of
inclusion of the production in the emission trading scheme (EU ETS) and thus recording in the relevant register.

4.3.3.3 Uncertainties and time -series consistency

In relation tothe relatively insignificant greenhouse gas emissions from category 2B5, uncertainties derived
from the sources included in this category have no great impact on the overall uncertainty in the determination
of GHG emissions in the Czech Republic. Thdse# not matter greatly that the uncertainty in emissions from
these sources was determined by an expert estimate;nhenerical values are given in Chapter.1

4.3.3.4 QA/QC and verification

In relation to the relatively unimportant greenhouse gas emissions foategory 2B5, only QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

4.3.3.5 Recalculations

In submissions prior to the 2011 submissi@t} emissions were reported for the production of carbon
black, dichloroethylene and styrene only followiB§08 because of the lack of the activity data required for
determining emissions. However, the authors of the study (Markvart, Bernauer, 2011) recently managed to
obtain the data required for determininGHS YA aaA 2y a4 FTNRY wmMdbddn 0se8i@). ThKS a:
ySgt e RSOGSNY¥AYSR @l ftdzSa ONBLI I OAy3a aevozf Gb9¢vu
completeness of the inventory has resolved the repeated recommendations of the international inspection
team over the past years. In this subsit (204 submission) no recalculation was carried out.

4.3.3.6 Source-specific planned improvements

In the next submission the 2006 Guidelines methodology will be used for emission estimates. Application of
this methodology will introduce some changes also te tategory of chemical industry, for instance G€
emissions from ethylene production, which are now reported in 1A, will be reported in category 2B8b Ethylene.

Furthermore nore exact data onN,O emissions willbe available, when thé\,O emissions frmn the
production of caprolactam will be continuously measured beginning ir8 281a consequence of inclusion of
the production in the emission trading scheme (EU ETS) and thus recording in the relevant register.
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4.4 Metal Production (2C)

4.4.1 Source category description

This category includes mair@GQ emissions fron2C1liron and Steel Productio@Q emissions from iron and
steel are identified as a key category (by both level and trend assessments). A small am@thisolso
emitted.

Iron is produced ithe Czech Republic in two large metallurgical facilities located in the cities of Ostrava and
¢nNAySO Ay -fSilgshn Regidi} i@ Ahk yiortrastern part of the Czech Republic. Both these
metallurgical works employ blast furnaces and also linesHerproduction 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 (locatdte iaréa of the
Ostrava metallurgical works).

Ferroalloys were manufactured in limited amounts in a small production unit in the Czech Republic; this
process could constitute an unsubstantial source&Cqf emissions. Unfortunately, CzSO does not monitor a
data on this production process. Investigation revealed one smaller production plant, which reported that
aluminium was used as a reducing agent; this did not lea@@ emissions. In 2009 this production was
stopped.

4.4.2 Methodological issues

Since this sbmissionCQ emissions in 2Ctategory were determined bas on the Tier 2 in line with 2000
Good Practice Guidance (IPCC, 2008 computation(Tier 2)is based orbalance of the amount of carbon
occurredduring the iron and steel production. The tothount of emitted carbon was determined based on
the amount of coke consumed in blast furnaces (C from coke in blast furnace)e amount of produced
steel (C in produced steel), on the amount of C in sarapon the amount of C in electrodds. this respect it
is necessary to highlight that the carbon from the blast furnace coke (considered also earlier in the Tier 1
method) contributesdominantly to CQ emissions Therefore the difference between emission estimates
determinedby Tier 2 and by Tidr methods is relatively low.

All activity data are based on officially submitted statistic of CzSO and were examined and confirmed by the
representative of The Steel Federation, Inc.

Determination of carbon from coke used in blast furnaces is in 20frf®edaout using net calorific value,
emission factor and oxidatiofactor given inTab. 313. Emission and oxidation factors are default factors
provided by Revised 1996 Guidelines (IPCC, 1997), net calorific value is the country specific value based on th
official CzSO Questionnair@arameters necessary for estimation of carbon amount in scrap and steel were
used based on 2006 Guidelines, Table 4.3 (IPCC, 2006).

The amounts of blast furnace coke consumed and corresponding emissions are given #4lab. 4

Tab.4-14 The amounts of blast furnace coke consumed a@@ emissions fom iron and steel in 199@ 2012

Coke consumed in blast furnaces CQ from 2C1 [Gg]
1990 4222 12431
1991 2959 8674
1992 3 447 10 106
1993 2582 7580
1994 2724 8 088
1995 2587 7 398
1996 2701 7721
1997 2846 8 365
1998 2750 8 086
1999 1941 5829
2000 2327 6 890
2001 2175 6 492
2002 2252 6724
2003 2 459 7 316
2004 2628 7 638
2005 2 260 6 559
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Coke consumed in blast furnaces CQ from 2C1 [Gg]
2006 2 480 7 426
2007 2570 7 603
2008 2 366 7019
2009 1742 5191
2010 2 004 5801
2011 1910 5503
2012 1825 5 250

Estimation ofCH from metal production is based on the CORINAIR methodology. Metal production emits
only 2.3¢ 6.0 Gg of methane.

Emissions omethane in 202 equalled 26 Gg, of which 2 Gg corresponds to the contribution of methane
emissions from coke production. In this case, the relevant activity data correspond to the amount of coke
produced from the Energy Balances of the CR are givER Tables

Emission estimates of precursors for the relevant subcategories have been transferred from NFR to CRF, as
described in previous chapters.

4.4.3 Uncertainty and time consistency

The uncertainty estimates have so far been basecegrpert judgment Thei improvement is ongoing and
some uncertainty estimates for Iron and stgebduction havebeen revisedn last submissioCHMI, 2012b).
The new estimate of EEQ) is 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 good agreement with the recommendation in the Regulation of Commission (EU) No. 601/2012 (EU, 2012).
Consistency of the time series is ensured as itiventory approaches concerned are employed identically
across the whole reporting period from the base year of 1990 t®201

4.4.4 QA/QC and verification

The sectorspecific QA/QC plan follows from the overall plan described in Chapter 1. The greatesbattenti
was focused on identifying gaps and imperfections using the new reporting software (CRF Reporter),
specifically by observing trends in figures and by checking IEFs. Attention was also focused on checking source
from inter-sector boundaries (Energy, nstry) that they are neither omitted nor counted twic€Q emissions
from coke used in blast furnaces are not considered in Energy sector (see Chapter 3.2).

Activity data available in the official CzSO materials in relation to QA/QC were independeetiyidetd by
experts from CHMI and KONEKO and were mutually compared. Experts at CHMI additionally checked most of
the calculations carried out by experts at KONEKO and vice versa.

The quality control was held by fulfilling the QA/QC form presented in ABnex

445 Recalculations

Since this submissioBQ emissions are determined based on the Tier 2 methodology. This improvement
follows the official Improvement plan of the Czech Republic. Implementation of higher Tier brings recalculation
of the whole time seriesThis recalculation caused declineG® emissions for 0.8 % in 1990 and P % in
2011.

4.4.6 Source-specific planned improvements

In the next submission the 2006 Guidelines methodology will be used for emission estimates. Application of
this methodology Wl introduce some changes also to 2C1 category, for instanceCtBeemissions from
Limestone and Dolomite Use in metal industry should be covered here (instead of 2A3 category).
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4.5 Other Production (2D)

In this sector are reported only indirect GHGs &@lfrom sectors Pulp and Paper; Food and Drink.

4.6 Production of Halocarbons and Sk (2E)

Halocarbons an&Fkare not produced in Czech Republic.

PARTL: INDUSTRIAPROCESSESRFE=CTOR) 113



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

4.7 Consumption of Halocarbons and Sk (2F)

4.7.1 Source category description

Emissions of-gases (HFCs, PFEE) in theCzech Republic are at a relatively low level due to the absence of
large industrial sources of-gases emissions. As mentioned abovgabkes are not produced in the Czech
Republic and therefore there are no fugitive emissions from manufacturing. Adaliyonthere is no
production of other fluorinated gases (CFCs, HCFCs, etc.) that could leagrtmdbygt Fgases emissions and
there is no primary aluminium and magnesium industry in theczRepublic. fgases emissions are
progressively ioreasng from the very beginning, probably not reaching its peak in 2012.

HFC emissions from 2.F.1 category dominatgasks emissions as illustrated on FiJ, the use of PFCs is
dropping and is expected to ceademission®f Sk keeps very steady trend ithe whde series, thanks tost
irreplaceable role in electrical equipment insulation, it's high price on the market prevents it to expand in the
fields of other possible use.

Compared to 201 the redistributed amounts (potential emissions) efdses dropped bgignificant margin
but thanks to contribution of emissions from previous yeand alsoexponentiallyrising emisions from
decommissionedappliances the actual emissions kesgil rapidly growing trend.For better understanding
please inspect the followq figures.

Accountedactivities under Consumption ofdases in Czech Republic are limited to these:

Sk used in electrical equipment,

Sk used in production of soungroof windows,

Sk used in special applications (laboratory),

HFCs, PFCs a8 used insemiconductor manufacturing,

HFCs and PFCs used as refrigerants in refrigeration and air conditioning equipment,
HFCsind PFCs used sslvents

HFCs used as propellants in aerosols,

HFCs used as blowing agents,

HFCs used as extinguishing agents in fixedighting systems.

100% = Actual emissions Potential emissions === Share in Total GHG
90% SFé 4500 2.00
- mHFC32 180
W HFC-245¢ca
1.60
70% B HFC-236fa
1.40
0% HFC-23 |
W HFC-227ea 1.20
S% WHFC-152a 1.00
40% mHFC-143a 0.80
- BHFC-134a 0.60
WHFC125
0.40
20% mC6F14
T 0.20
10% mc3FE
mC2F6 0.00
0%
2F1 2F2 2R3 2F4  2FES  2FE7  2F8  2F9 s

Fig.4-1 Share of Fgases actuatmissionsin sectors(on the left); Trends of 2.F- Halocarbons andk consumptionactualpotential
emissions and share in total GHG emissidimeluding LULUCK®nN the right)
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Fig.4-2 Emissions of HFCs, PFCs 8Rgdn GgCQ eq. and their percentual share in category 2F (from left: HFCs, P5&)s,

No official statistics that would allow easy disaggtedareporting and/or use of the highest tiers are
currently available in the Czech Republic. Inventory of potential and actual emissiorgaséd-is based on
customs statistics, the national database of obligatory reporting (ISPOP) and individuatienifiectification
of this data by sectoral experts. Detailed data on the use-gédes are collected on the basis of voluntary
cooperation between sectoral experts and private companies.

For source consumption of-gases, potential emissions increasedni 169.38 GgCQ eq. in 1995 to
3141.38Gg CQ eq. in 2012 Thedecrease in 202 compared to 2Q0 could be explained by economic
recessioror might as well be an indicator of the approaching overglhf peakFor the source consumption of
Fgases, actal emissions increased fro@2.87 Gg CQ eq. in 1995 to2 181.435g CQ eq. in 202. This
significantleap forward by orders of magnitude has been driveainly by substantial increase in the use of
HFCs in refrigeratioand much less by the already in 20fi@aked use of PFCBetailed information about
actual and potential emissions is givenTiab.4-154 and in the CRF Tables, for clear visual compapsease
inspect Fig. 4 and Fig4-7.

Tab.4-15 Potential and actual emissions of HFCs, PFCsSfah 1995- 2011 [GgCQ eq.]

Potential Actual
HFCs PFCs Sk Total HFCs PFCs Sk Total
1995 2.21 0.35 166.82 169.38 0.21 0.01 82.65 82.87
1996 134.51 4.22 183.07 32180 31.45 0.38 92.28 124.10
1997 479.44 1.17 180.49 661.10 88.07 1.24 88.69 178.01
1998 577.87 1.17 126.02 705.07 118.76 1.21 85.67 205.65
1999 411.87 2.74 110.90 525.50 129.47 0.66 96.14 226.27
2000 674.32 9.45 206.02 889.79 178.36 3.12 110.82 292.29
2001 1045.13 14.49 223.23 1282.84 270.18 6.49 111.35 388.02
2002 1092.41 17.91 211.85 1322.17 351.50 11.69 128.36 491.54
2003 1343.94 28.64 339.26 1711.84 446.50 5.67 150.91 603.07
2004 1215.00 20.98 208.00 1443.98 529.96 8.46 121.15 659.57
2006 1 280.55 13.77 156.88 1451.20 617.02 9.77 113.19 739.98
2006 2 573.99 30.33 161.90 2 766.21 820.64 22.18 102.08 944.90
2007 3884.78 27.57 133.84 4 046.18 1116.45 20.57 88.71 1225.73
2008 3053.38 38.25 85.32 3176.95 1314.12 28.23 95.19 1437.54
2009 2 355.90 39.38 132.17 2527.44 1423.87 33.13 105.45 1562.46
2010 3854.52 44.25 16.73 3915.50 1 688.82 36.66 71.45 1796.93
2011 3475.38 2.43 97.50 3575.31 1924.52 9.07 83.67 2017.27
2012 2984.41 1.38 155.59 3141.38 2 082.75 6.57 92.11 2181.43

4.7.2 General methodological issues

Currently, the national¥gas inventory is based on the method of actual emissions. The method of potential
emissions is used only as supporting information.

According to the Revised 1996 Guidelines (IPCC, 1997) tipbtemissions have been calculated from the
consumption of Fgases (sum of domestic production and import minus export and environmentally sound
disposal). Due to the relatively short time of use efdses, the disposed amount is relatively small and
considered negligible for the inveaty process. In 2012a small amount of destroyeddases was reported,
where the main volume of recovered and destroyeddses were usually mixtures of old €lR2Zcand HCFE2.

Five companies in the country are reported goovide disposal services for usee&ses. One of these is
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reported to experiment 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 caine from equipment
operating in CR. The potential methodology is the same for all categories of usgaskts$: The actual
emissiors methodology is specified for each category.

As these substances are not produced nationally, import and export informationing from official
customs authorities are of key importance. Individuajases do not have separate custom codes in the
customs tariff list as individual chemical substan&gis listed as part of a cluster of nanetal halogenides
and oxides, HFGsd 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 statistics and from individual importers angberters, about (a) the imported and exported amounts
and (b) types of substances (or their mixtures), (c) the amounts and types of dispgasdd-and also (d) the
areas of usage. Data about direct import, export, use and destruction were also obteinedIPOP. ISPOP is
the national system of environmental reporting; all importers, exporters and users of more than a threshold
amount of 100 kg are obliged to report information about the type and amount-gad-used. All the
importers, exporters and use were requested to complete a specific questionnaire on export and import of F
gases and to support the questionnaire by additional information on the quantity, composition and use. More
detailed description of the methodology is available under sepaR® OdzY Sy i 6y SKt 6S{- I yR
a study which also contains all the relevant information on calculations of potential and actual emissions.
Emissions of-fases are based on data on import and export of individual chemicals or their mixturaskas b
but not contents in products.

4.7.3 Sector-specific methodological issues

This chapter specifies the actual emission methodology used for a given sector. In the following chapters,
individual sectors with similar methodology are combined. A similar appr@aased in the foam blowing and
soundproof windows sectors for estimation of actual emissions, and thus the approach is described in one
joint chapter. Detailed information on the data and methodology used are included in a special report
preparedby et SNy I £ &SOiG2NI t SELISKN = aNXP» ySKt 651 6y SKt 657

The most important category in the range of actual emissions is Refrigeration and Air Conditioning
Equipment, which is responsible 88.66% of actual f§ases emissions.

4.7.3.1 Refrigeration and Air Condition ing Equipment

In the CRF Tables, emissions from this category are divided into only tvoa&gories:

2.F.1.1 Domestic Refrigeration andR2L.6 Mobile AirConditioning; emissions from other subcategories are
included in these two categories becausetod lack of detailed information. The methodology used in these
calculations underestimates the real emissions, as information about marketed products contagasgs-is
not taken into account. The underestimation for 2011 is relativelyrmmasures tambtain relevant data to split
the emission categories are in progress.

Tab. 4-15 Parameters for use in slightly modified eq. 3.2000 GPGIPCC2000

Subapplication Lifetimes E_mjs_sion Factors (% of En@o_f-Life
(years) initial charge/year) Emission (%)
Factor in Equation d K X "' NBOX p
Initial Operation Recovery Initial Charge
Emission Emission Efficiency Remaining
Stationary refrigeration 14.493 0.816 8.854 75.224 73.881
Mobile refrigeration 9.429 0.348 15.571 60.476 42.619

Parameters forassessmenfollowing the IPC@nethodology were adjusted to fit the level of aggregation.
Methodology implementation has been thoroughly revised also incorporatimgsons fronrdecommissioning
of refrigeration and ahconditioning appliances.

Emissions frondecommissioningare calcuhdted usingGaussiardistribution model with mean at lifetime
expectancy (see table above). The model takes into account different approach for serviced equipment and
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newly filled equipment, assuming only half l#&pectancy for the serviced equipment, pegshe amount of
servicefilled gas.

The main coolant media type used for the purpose of mobileaiditioning is HFC134a and the main type
used for stationary air conditioning/refrigeration is4R0, a mixture of HF82 and HF@25 in a ratio of 50/50.

In 2022 no significant change occurred in the collection and treatment policies of discarded refrigeration
appliances. Companies in the market remained unchanged. Experiments have been performed in the true
regeneration of disposed-gases by only one corapy. They used privately constructed distilling machinery to
processapprox. 2tonnesof HFC134a contaminated by mineral oil fractions. The HFC was collected and stored
during previous years. Emissions from this process were not included in the inventory.

Most of the discarded refrigeration appliances contained old refrigerant's me@ilcl2 and HCF22 and
old insulating materials CFEL1. Appliances containing HFCs are still being disposed in negligible amounts,
considering their 1¥ear life cycle (aseported by CzSO) in accordance with expectations. A mixture of
retrieved cooling media is being incinerated is specialized facilities. In one case, the retrieved mixture of ODS is
exported as a raw material for a different industrial process thast@iditioning or refrigeration. A very small
amount of coolant medium (R 410) is exported for purposes @fergeration, where this amount depends on
claims in the automobile market and remains at a level of&t®.a.

Emissions from Mobile A€onditioninghA y Of dzZRS SYA A aAEXA{ #FNRY GKSBBCA N
factories and from servicing old equipment. The calculation was performed using Equation 3.44 from 2000 GPG
(IPCC, 2000); recently, it has been assumed that emissions from disposal andtaesare negligible because
of the relatively short time of use ofdases in this sector. This fact is also supported by the information on
RAaL}2a&SR NBTNR I Nheychnributiog &f khis &eBtdrIo totah actualgBses emissions was
22.35% in 202. It can be anticipated that emissions from this category will increase in the future.

Emissions fronstationaryRefrigeration include emissions from servicing old equipment and emissions from
production d new airconditioning equipment The alculation is performed using the Tier 2 tdpwn
approach methodology (Equation 3.40 from 2000 GPG). This sector has the greatest share in the total actual
emissions of fgases, which equallefl.31% in 202.

Methodology implementation has been revisaud 2013 as a part of QA/QC process, this process has not
beenfinished yet and should finish before implementation of IRO@5 Gl in 2014.

4.7.3.2 Foam Blowing and Production of Sound-Proof Windows

Fgases were used in the Czech Republic only for producing tand Only HRC43a was used regularly for
foam blowing. HFRQ27ea and HF245ca were usedccasionallyn previous years for testing purposes. Use of
HFC for foam blowing was not reported in 20DDue to high costs, HFCs are being replaced by other
hydrocabons.

Emissions 0Bk in this category were introduced in 1986 usage for production of sourproof windows is
dropping and the amount used has been decreasing since B®as not reported for use in the first fills of
new soundproof windows ad emissions in 2@L.came only from stockSk is being replaced by argon and its
mixtures with other hydrocarbon®verall stocks 06k reached 15 in 2008 and slowly decreases ever after.
Methodology uses default EF and follows equations 224IPCC B5).Decommissioningmissions are not
accountedfor due to unfulfilled lifetime of the equipment since 1996. Actual emissions from this sector
accountfor approx.0.15 t of Sk annually

Emissions from these different categories are calculated in aasimiy. The default methodology and EF
described in 2000 GPG (IPCC, 2000) are used for gwoaatiwindows, specificallgquations 3.24 and 3.35.
Similar equations are used for foam blowing. The contribution of foam blowing and production of-gmofd
windows to total emissions offases equalled.12%and0.16%, respectively, in 2012

Methodology implementation has been revised in 2013 as a part of QA/QC process, this process has not
been finished yet and should finish before implementation of IP@6 &in 2014.

4.7.3.3 Fire Extinguishers

Emissions from this category are calculated on the basis of GPG 2000 (IPCC, 2000). Calculations are based ¢
data about production of new equmpent and data about servicing tledd equipment. The share of this sector
in total actual Fgases emissions wasl8% in 202.
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It was revealed in consultations with servicing companies that-fflfideakages are very low and remain
below 2 %. Operational leakages are virtually 4eaistent and depend solely upon activation okfalarms.
The major operator of fire brigades in the Czech Republic claims zero activatior2in 201

In the equipment servicing process, the original halons are sucked out and usuadlgd@gain. The halons
are recycled either with simple filtration alistillation, re-use of original media without any treatment may also
occur. Old types of halons (prohibited before 2000) can no longer be manufactured but some of the mixtures
can be reused after regeneration. A major part of new equipment employs2BFQvhile some installations
are filled with HF36. Due to reuse of regenerated old halon mixtures, HFCs are being introduced rather
slowly.

Methodology implementation has been revised in 2013 as a part of QA/QC process, this process has not
been finished gt and should finish before implementation of IPCC 20061@014.

4.7.3.4 Aerosols / Metered Dose Inhalers and Solvents

Emissions from these categories (2F4 Aerosols / Metered Dose Inhalers and 2F5 Solvents) are based on 200
GPG (IPCC, 2000) and Equation EB5equals 50 %. A small amount-gaBes used as solvents was reported
in the Czech Republio i2011. The contribution of thestvo sectoss to the total actual Fgas emissions
equalled 0.77% in 202. Fgases as propellants for aerosols are currentlynppereplaced by cheaper
propellants, specifically dimethylether and other hydrocarbons.

Methodology implementation has been revised in 2013 as a part of QA/QC process, this process has not
been finished yet and should finish before implementation of IP@B &)in 2014.

4.7.3.5 Semiconductor Manufacture

Actual emissions in this category are calculated on the basis of Tier 1 methodology2 le@kons in this
category equalled 92 GgCQ, which corresponds t6,04 % oftotal f-gasemissions. This categoryrist very
important and its reported emissions do not exceed the overall uncertainty in emissions in this sector.

Methodology implementation has been revised in 2013 as a part of QA/QC process, this process has not
been finished yet and should finish befaneplementation of IPCC 2006. @l 2014.

4.7.3.6 Electrical Equipment

Emissions from this category are calculatedine with 2000 GPG (IPCC, 2000), specifically Equation 3.13,
which is called the Tier 3a method. Basic data about new equipment and services cétamed from the
abovementioned questionnaires. This equipment is produced by only one company and is serviced by several
other companies. Emissions from this category correspond.®6% of the total actual emissions ofggses in
2012. The share othis category in the total actual emissions has decreasgdificantlysince 1995 due to a
steadyuse ofSkin this sectotbut progressivéncrease in the use of HFCs in refrigeration and@irditioning.

The users of electrical equipment maintain doendly policies, also due to the high costs of the coolant
media. Operational leakage is not measured (legislation does not force operators to do sopdvators
usually distinguish between amount &k used for servicing or filling to new equipmeniccording to
consultations with the main operator in the country, the leakage is virtuallyeastent and depends solely on
accidents; leakage usually remains below 100 kg p.a. in total. Such a low am@&@ktoés not even require
the operator to repot Sk usage in ISPOP.

Sk for use in electrical equipment is mainly imported as the part of the equipment which is filled below the
operational amount. First servicirigthen considered as "first fill". Bulk imports are mostly imported for the
purpose ofoperational stockn-trade.

Methodology implementation has been revised in 2013 as a part of QA/QC process, this process has not
been finished yet and should finish before implementation of IPCC 2006 2B114.

4.7.3.7 Others

This category includds/o subcategories:

1 2F9 Other / Laboratories category. This category was included in the 2006 submission for the first
time and encompasses emissionsS# from laboratory use. Emissions ogfjases were not identified
in this category in 2
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1 2F9 Other / Sounghroof windows category. This category estimates emissions from deglaleed
soundproof windows.

Methodology implementation has been revised in 2013 as a part of QA/QC process, this process has not
been finished yet and should finish before implementationREC 2006 Gh 2014.

4.7.4 Uncertainty and time -series consistency

The uncertainty estimates were based on expert judgment (see Chapter 1.7 Uncertainty Analysis). Their
improvementis in progress

Time series consistency is ensured as the inventory approadreerned are employed identically across
the whole reporting periodrom the base year 1990 to 2012

4.7.5 Source-specific QA/QC and verification

Verification has been performed by comparison of data received from the customs authorities, from
submitted quesitbnnaires and from reports to MoE by important importers and/or exporters. The methodology
and calculations were performed twice independently and were gared. This comparison indicatddw
errors, whit had been corrected.

4.7.6 Source-specific recalculations

Expert Review Team (ERT) raisedeatedlyquestion of transparency indas emission estimates calculation
and reporting. In order to enhance transparency and comply with good practice sectoral experts performed
revision of methodology implementation in ehwhole sector which resulted in revis®of the calculation
spreadsheet The revision process has not bdeity completed as of 1% March and the results are yet to be
double checked.

Emission estimates from refrigeration have been partially reworlkdithough there are no reliable data
which would allow split of category 2.F.1 into its correct subcategories necessary steps have been taken to
improve the emission estimate in aggregated form. Where necessary expert judgement was used.

Methodology implenentation has been revised in 2013 as a part of QA/QC process, this process has not
been finished yet and should finish before implementation of IPCC 200626114.

Methodology revisiomesulted in minor recalculations.

4.7.7 Source-specific planned improvemen ts

Accounting for fgases contained in products is still being developed and its inclusion is planfigdre
submissios.
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5 Solvent and Other Product Use (CRF Sector 3)

NMVOC emission shows a letagm decreasing trend. This is caused by many factors, the chief of which are
primarily gradual replacement of synthetic coatings and othemégyaiith a high content of volatile substances
by waterbased coatings and other preparations with low solvent contents in industry and amongst the
population. In addition, BAT have been introduced in large industrial sources, especially those covéred by t
regime of Act No. 76/2002 Coll., on integrated prevention (IPPC). This favourable trend has been slowed down
recently by increasing domestic production, especially in the automobile inddsgy51 indicates the trend
of NMVOC emissions in 20and the share of individual subcategories in the whole sector 3.

200

150 \

£ 1o \

—

50

12%

m 34 Paint Application
0 = 3B Degreasing and Dry Cleaning
1990 1993 1996 1999 2002 2005 2008 2011 . :g %thﬁg’r'ca' Products, Manufacture and Processing

Fig. 5-1 Trend of NMVOC emissions from Solvent and Other Product Use i2;2Hare of individual subcategori
in the whole sector 3 Solvent and Other Product Use

5.1 Source category description

This category includes particularly emissions of NMVOC (ozone precursor) from the use of solvents, which
are simultaneously considered to be a sourc&€&§ emissiongthese solvents are mostly obtained from fossil
fuels), as their gradual oxidation in the atmosphere is also a factor. However, the use of solvents is not an
important source of£Q emissions in 2012 CQ emissions were calculated at the level of 0.2370Q.

This category (Solvent and Other Product Use) also inchig@emissions fronthe use of this substance in
the food industry (aerosol cans) and in health care (anaesthesia). These not very significant emissions
corresponding to 0.75 GY,0 were deived from production in the Czech Republic (0.6Nz@) and from
import of N;O (0.15 Gd\,O), see (Markvart and Bernauer, 2010, 2011, 20173.

So far, in the Czech Republic, no relevant data have been available to distinguish béb@eased in
anaeshesia and for aerosol cans. Therefore, the existing spli#430r anaesthesia) was based only on a rough
estimate.

Now the authors of the study (Markvaaind Bernauer, 20)3have managed to perform studies leading to
the qualified estimate that approx.08% of theN,O is used in medicine (anaesthesia). This estimaigies to
the entire 1990 2012time period.
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5.2 Methodological issues

The IPCC methodology (IPCC, 1997) uses the CORINAIR methodologyGEBREAIR Guidelines, 1999)
for processing NMVOQnsssions 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 IPC(
classification.

Tab.5-1 Conversion from SNAP into IPCC nomenclature

SNAP SOLVENT AND OTHER PRODUCT USE IPCC

06 01 Paint application 3A Paint application
Items 06.01.01 to 06.01.09

06 02 Degreasing, dry cleaning and electronic 3B Degreasing and dry cleaning
Items 06.02.01 to 06.02.04

06 03 Chemical products manufacturing or processing. 3C Chemical products
Items 06.03.01 to 06.03.14

06 04 Other use of solvents + related activities 3D Other
Items 06.04.01 to 06.04.12

06 05 Use ofN,O 3D Other
Items 06.06.01 to 06.06.02

Inventory of NMVOC emissionsfor 202 NJ G KA & aSOG2NJ A& o6FaSR 2y | &f
6 DS A Y LI B.4hig studyrisvelaborated annually for the UNECERTAP inventory in NFR and is also
adopted for the Natioal GHG inventory.

Solvent Use chapter is based on the following sources of information:

statistical information on producers and imports from the Czech Statistical Office,

REZZO data,

annual reports of the Association of Coatings Producers and Assoaétiotustrial Distilleries,
information from the Customs Administration.

regular monitoring of economic activities and economic developments in the CR, knowledge and
monitoring of important operations in the sphere of surface treatments, especially iratea of
application of coatings, degreasing and cleaning;

1 regular monitoring of investment activities is performed in the CR for technical branches affecting
the consumption of solvents and for overall developmental technical trends of all branches of
industry;

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 approxéiyai6.5% to total
NMVOC emissions.

=A =4 =8 =8 =4

=a =9

The activity data used in the individual categories and subcategories vary considerably. Basic processing of
data is performed in a more detailed classification than that used in the CRF Reporter. A survey of the
individual groups of products and the formats of the activity data for basic processing of emission data are
apparent from the following survey.

It is apparent from theTab.5-2 that uniform expression of the activity tiacannot be employed, as this
corresponds in the individual cases to consumption of coatings, degreasing agents, solvents and, in some cases
the weight of the final production, e.g. Dry Cleaning. Consequently, total NMVOC emissions are employed as
activity data in the CRF Reporter.

NMVOC emissions oxidize relatively rapidly in the atmosphere, soQGkatemissions generated as a
consequence of this atmospheric oxidation are also reported in CREE@amissions are calculated using a
conversion factorhiiat contains the ratio C/NMVOC = 0.855 and a recalculation ratio o€CQtequal to 44/12.

The overall conversion factor has a value of 3.14.
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Tab.5-2 Structure for basic processing of emission data and thmensions of activity data

A Paint Application EF units
PAINT APPLICATIONANUFACTURE OF AUTOMOBILES 10° m?

PAINT APPLICATIOBAR REPAIRING t of paint
PAINT APPLICATIOBONSTRUCTION AND BUILDINGS t of paint
PAINT APPLICATIODOMESTIC USE t of paint
PAINT APPLICATIGBOIL COATING 16°m?

PAINT APPLICATIONOOD t of paint
OTHER INDUSTRIAL PAINT APPLICATION t of paint
OTHER NON INDUSTRIAL PAINT APPLICATION t of paint

B Degreasing and Dry Cleaning

METAL DEGREASING

DRY CLEANING

ELETRONIC COMPONENTS MANUFACTURING

OTHER INDUSTRIAL CLEANING

C Chemical Products Manufacture / Processing

POLYESTER PROCESSING t

POLYVINYLCHLORIDE PROCESSING t

POLYSTYRENE FOAM PROCESSING t

RUBBER PROCESSING t

PHARMACEUTICAL PRODUCTS MANURRGTURI t

PAINTS MANUFACTURING t
t
t
t
t

— | =+ |~ |~

INKS MANUFACTURING
GLUES MANUFACTURING
ADHESIVE MANUFACTURING
ASPHALT BLOWING

TEXTILE FINISHING 168 m?
LEATHER TANNING 10°m?
D Other -

5.3 Uncertainties and time -series consistency

In 2012 theresearch was conductein order to develop new uncertainty estimates. In sector 3, only
uncertainties for activity data in category 3D1 UseNgD for Anaesthesia, i.e. at the level of 50 %, were
estimated. No uncertainty was determined for the emission factor since we asstivaedll the gas is emitted
(the emission factor is equal 1 t4,0). Overall uncertainty data are given in Chapter 1.7.

Time series consistency is ensured as the inventory approaches concerned are employed identically across
the whole reporting period sm the base year 1990 to 201

5.4 Source-specific QA/QC and verification

The emission data in this section were taken from the UNEZIRTAP inventories in NFR. Annual reports
are available on the method of calculation for the individual years since 19%wkg transfer of the
emission data to the new CRF Reporter, it was apparent that trends in the emissions for all of §ebreht
and Other Product Usedid not exhibit any significant deviations.

A control was performed of the company processink S RIF GF 6{ " ha [ 0R® t NJ 3dz
processing of UNECELRTAP inventories in NFR. It was found that more exact data were available to 2000,
permitting assignment of consumption of the individual types of solvents and other preparatomsirging
NMVOC to individual subcategories, from which the emissions are calculated in 4 main subcated@esrof
3 Solvent and Other Product Usks the total consumption of substances containing NMVOC in all of CR is
relatively well known, from 200@he emissions that could not be identified in the individual subcategory
3BDecreasing and Dry Cleaniwgre transferred toCategory 30Dther Solvent Usdoecause they were missing
in the overall balance.
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5.5 Source-specific recalculations

No recalculations grformed in this submission.

5.6 Source-specific planned improvements

The value of the conversion factor (3.14) is slightly higher compared to other countries. It is planned to try to
obtain background information for a countgpecific valueBecause of funidg shortage it was not possible to
obtain data about carbon content in solvents used in CR.
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6 Agriculture (CRF Sector 4)

6.1 Overview of sector

Agricultural greenhouse gas emissions under Czech national conditions consist mainly of emissions from
enteric fermentation (CH emissions only), manure manageme@tH and N,O emissions) and agricultural soils
(N-O emissions only). The other IPCC subcategariése cultivation, prescribed burning of savannas, field
0dzZNYy Ay 3 27F | INK Odz ddizNd obcuritiBhne E4eadr&epublicy R & 2 (1 K S NE

Methane emissions are derived from animal breeding. These are derived primarily from enteric fermentation
(digestive processes), which is manifested most for ungulate animals (in this country mostly cattle). Other
emissions ee derived from fertilizer management, where methane is formed under anaerobic conditions (with
simultaneous formation of ammonia which, however, is not monitored in the framework of greenhouse gas
inventories).

Nitrous oxide emissions are formed mainly Mmytrification-denitrification processes in soils. The
anthropogenic contribution that is determined in the national inventory of greenhouse gases is caused by
nitrogenous substances derived from inorganic nitrogentaining fertilizers, manure from animbareeding
and nitrogen contained in parts of agricultural crops that are returned to the soil (for example, in the form of
straw together with manure, or that are ploughed into the soil). In addition, emissions are also included from
stables and fertilize management and indirect emissions derived from atmospheric deposition and from
nitrogenous substances flushed into water courses and reservoirs.

6.1.1 Key categories

For Agriculture, five of six relevant categories of sources were evaluated by analysiediéeriBCC (2000
and 2003) as the key categoriém overview of sources, including their contribution to aggregate emissions, is
given inTab 61.

Tab.6-1 Overview of significant categories in this sector ()

Category Character of category Gas % of total GHG*
4.D.1 Agricultural Soils, Direct Emissions| LA, TA N,O 2.775
4.D.3 Agricultural Soils, Indirect Emissior] LA, TA N,O 1.786
4.A Enteric Fermentation LA, TA CH, 1.571
4.B Manure Management LA TA N,O 0.55%4
4.B Manure Management LA TA CH, 0.394

* 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 considetihd) CF, respectively

6.1.2 Quantitative overview

Agriculture is thehird largestsector in the Czech Republidth 6.5 %of total GHG emissions (incl. LULUCF)
in 2012 with 8058.37 GgCQ eq.; 61 % of emissions is comifigm Agricultural Soils, 25 % from Ent
Fermentation and 4 % from Manure Management.

TheCH, emissions from agriculture present 24 % of total natioiej emissions (excl. LULUCF) and th@
emissions from agriculture present 72 % of total natiddaD emissions in 2012 (excl. LULUCIHYirig period
19902012 emissions fromAgriculturedecreased bynore than50 %.The quantitative overview and emission
trends in reported period are provided in Fig.6.1 and Tab. 6
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Fig. 61 The emission trend in agricultural sector during reporting petil99@;2012 (in GgCQ eq.)

Tab.6-2 Emissions ofAgriculture in period 199€2012(sorted by categories)

Total Enteric Fermentation Manure Management Agricultural Soils
Year Emissions (4A) (4B) (4D)
[GgCQeq ]
1990 16307 4219 2784 9304
1991 14673 3980 2646 8046
1992 12786 3568 2399 6819
1993 11247 3088 2149 6011
1994 10408 2705 1898 5806
1995 10364 2632 1774 5959
1996 9957 2608 1792 5557
1997 9728 2436 1714 5578
1998 9263 2284 1633 5346
1999 9346 2334 1655 5357
2000 9120 2241 1569 5310
2001 9269 2257 1531 5481
2002 9038 2209 1496 5332
2003 8424 2186 1460 4778
2004 83860 2139 1408 5313
2005 8498 2094 1350 5054
2006 8363 2064 1331 4968
2007 8521 2084 1330 5107
2008 8707 2103 1303 5301
2009 8255 2047 1228 4980
2010 8058 1999 1173 4886
2011 8162 2003 1140 5019
2012 8058 2027 1131 4901

The trend series are consistent both for methane and for nitroxglea For methane, the decrease in
emissions for enteric fermentation since 1990 is connected with the decrease in the numbers of animals while
the decrease in emissions derived from manure is not 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 (see Tab-8).
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Tab.6-3 Animal population in the period 1992012 (in heads)

1990 1991 1992 1993 1994 1995
Cattle 3 506 222 3359 976 2949574 2511737 | 2161438| 2029827
Pigs 4789 898 4 569 304 4 609 149 4598821 | 4070898 | 3866568
Sheep 429 714 429 106 342 069 254 301 196 030 165 345
Poultry | 31981100 | 33278468 | 30756 308 | 28219580 | 24 974149 | 26 688 376
1996 1997 1998 1999 2000 2001
Cattle 1988 810 1865 902 1700 789 1657337 | 1573530| 1582285
Pigs 4016 246 4 079 590 4012 943 4000720 | 3687967 | 3469802
Sheep 134 009 120 921 93 557 86 047 84 108 87 539
Poultry | 27 875356 27572714 | 29035455 | 30222187 | 30784432 | 28 864 561
2002 2003 2004 2005 2006 2007
Cattle 1520 136 1473828 1428 329 1397308 | 1373645 1391393
Pigs 3 440 925 3362 801 3126 539 2876834 | 2840375| 2830415
Sheep 96 286 103 129 115 852 140 197 148 412 168 910
Poultry | 29946 846 | 26873408 | 25493559 | 25372333 | 25736 003 | 24592 085
2008 2009 2010 2011 2012
Cattle 1401 607 1363 213 1 349 286 1343686 | 1353685
Pigs 2432984 1971 417 1909 232 1749092 | 157887
Sheep 183 618 183 084 196 913 209 052 221014
Poultry | 27 316 866 | 26 490 848 | 24838435 | 21250147 | 20691 308

During the ircountry review in August/September 2010, the expert review team (ERT) identified the
estimation ofN,O emissions from Manurenanagement of dairy cattle as a potential problem. The revision of
background information and Nex values for dairy cattle was requested. Already during the review, the Czech
Republicintroduced revised countrgpecific data for emission estimation usin@rT2 methods for Manure
YIEYlF3ISYSyd 2F RFEANE OFGGftSd® ¢KAA NBOFfOdzZ I GAZ2Y 41
LI LISNE NBIFNRAY3I GKS Hanmm bLw adzoYA&darzyo

The assessment review report (UNFCCC/ARR/2011/CZE) provided additional recommeridatigprove
the inventory estimates for Agriculture. Other counspecific data for nowlairy cattle was obtained. Based on
these recommendations and additional counspecific data, the following improvements were implemented
in the 2012 submission:

1) Reallocation of the "Suckler cows" saltegory from Dairy cattle to Nedairy cattle

2) More accurate animal population data (not rounded off to thousands) reported (cattle, swine, sheep
and poultry).

3) More accurate data for individual cattle sultegories (gckler and dairy cows, young heifers, young
bulls and calves) reported (not rounded off to thousands) for the period since 2006 (since when the
detailed data are available).

4) Recalculation oN,O emissions from Manure management using revised and complesgeabuntry
specific data: Nex values for cattle, manure type distribution (AWMS), protein in milk and protein in
feed. Tier 2 methods implemented for the emission estimation of Manure management of dairy and
non-dairy cattle.

5) Additionally, a new countrgpecific parameter on digestibilitfDE, in %) was determined and
implemented in the 2012 submission.

Given that the value of Nex for cattle was revised based on the recommendation of ERT (2011), it led to
changes inN,O emissions from Animal manure appligd soils, Pasture, range and paddocks (PRP),
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Atmospheric deposition and-Mst through leaching and ruoff. These changes apply to the entire reporting
period.

¢KS NBOIFt OdA I A2y NBIjdzSAaGSR o0lFlaSR 2y (GKS KR208RSi+
increased emissions by about 14 % relative to the older approach (submission 2011). The use of updated
country-specific data for cattle in calculation of emissions in the 2012 submission resulted in a decrease in
emissions by about 1.2 % in 199tdancrease by about 0.6 % in 2009 compared to the 2011 submission.

Two categories were recalculated in the 2012 resubmission. Potatoes, sugarbeets, clover and alfalfa were
included in the source of emissions in the Agricultural soils categories (42D3.4). The addition of new
country-specific data in the calculation resulted in an increase in the total emissions from the Agriculture sector
by 2.3 % in 2012. A detailed description of the recalculation is presented in the appropriate chapter (6.4
Agticultural soils).

According to the previous reiterated ERT recommendation (ARR reports), the Czech Republic recalculated
the methane emissions from Manure Management of cattle. In line with the IPCC GPG dibkigmethod to
estimate theCH emissions fom Manure Management (cattle only) was implemented in 2014 submission. The
aim of the recalculation was to review the estimation of methane emissions from Manure Management of
cattle by Tier 2. This category of emissions was identified based on analisisarfal Inventory System (NIS)
as a keycategory by trend (see Tablel$. Recalculation of methane emissions from manure management of
cattle, resulted in an increase in emissions from cattle categpprox. 12 % in 1990, resp. 42 % in 2011. Total
methane emissions from Manure Management (4B) increased after recalculation by 7 % in 1990, resp. by 26 %
in 2011.

6.2 Enteric Fermentation (4A)

6.2.1 Source category description

This chapter describes estimation of tlé&4 emissions from Enteric Fermentation. In 20B1.2 % of
agriculturalCH, emissions arose from this source category (TabB).6l'his category includes emissions from
cattle (dairy and nostairy), swine, sheep, horses and goats. Buffalo, camels and llamas, and mules and asses
do not occur in the CzedRepublic. Enteric fermentation emissions from poultry have not been estimated, the
IPCC Guidelines do not provide a default emission factor for this animal category.

6.2.2 Methodological issues

Emissions from enteric fermentation of domestic livestock haventzadculated by using IPCC Tier 1 and Tier
2 methodologies presented in the Revised 1996 Guidelines (IPCC, 1997) and Good Practice Guidance (IPC
2000). Methane emissions for cattle, which are a dominant source in this category, have been calculated using
the Tier 2 method, while for other livestock the Tier 1 method was used. The contribution of emissions from
livestock other than cattle to the total emissions from enteric fermentation is not significant.

6.2.2.1 Enteric fermentation of cattle

As the most importat output of the national study (Kolar, Havlikova and Fott, 2004), a system of calculation
spreadsheets have been developed and used for all the relevant calculati@h$ erhissions.

The emission factor for methane from fermentation (EF) in kg/head greording to theRevised 1996
Guidelines (IPCC, 199Md Good Practice Guidance (IPQQ0Q0) is proportional to the daily food intake and
the conversion factor. It thus holds that

EF= 365/ 55.65 * daily food intake* Y

6 KSNB (KS daRI MXdady) istakenRas theyhiean]fe®d ration for the given type of cattle (there
are several subcategories of cattle) and Y is the conversion facto, which is considered to be Y = 0.06 for cattle.
Coefficient 55.65 has dimensions of MJ&Y.
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In principle, ths equation should be solved for each cattle subcategory, denoted by index i. The Czech
Statistical Office, seBtatistical Yearbooks (Cz2090;2012), provides following categorization of cattle:

 Calves younger than 6 monttsf age (male and female)
f Yaung bulls and heifers {62 months of agd

9 Bulls and bullocks (@2 years, over 2 years)

1 Heifers (1g 2 years, over 2 years)

1 Mature cows (dairy and suckler)

More disaggregated subategories given above in parenthesis are given in the study by extemalligural
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) gradually increased in the -209P time period. Bised on the ERT
recommendation (2011) the sutategory "Suckler cows" was reallocated from Dairy cattle to-thairy cattle.

Il OO2NRAYy3 (G2 GKS Lt// YSGK2R2ft238% ¢ASNI H OLt/ /X
subcategory of cattle is naneasured directly, but is calculated from national #eohnical inputs, mainly
weight (including the final weight of mature animals), weight gain (for growing animals), daily milk production
including the percentage of fat (for cows) and the feedingation (stall, pasture). The national ztechnical
inputs (noted above) were updated by expert from the Czech University of Agriculture in Prague in 2006 and
HamMM® 9EI YLX Sa 2F Ayldzi RFEGE dzaSR 61 2ya | ORL) aredzRnj N
given below, Tab.-4 and Tab. é.

Tab.6-4 Weights of individual categories of cattle, 1962012, in kg

Categories of cattle 1990¢ 94 1995¢ 98 1999¢ 04 2005¢ 09 2010- now
Mature cows (dairy ad 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 325 330 335 340 540*
Calves to 6 months 128 132 133 135 135*

b20SY F {AYyOS Hnnand GKS 35S ftAYAG F2N &/ f dSaé AKATFTOGSR dzld (2

Tab.6-5 Feeding situation, 199€R012, in % of pasture, otherwise stakiconsidered

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 22 95
Heifers > 2 years 30 30 30 35 50
Bulls > 2 years. 30 40 40 40 25
Heifers 12 years 30 40 40 40 50
Bulls 12 years 30 40 40 40 25
Heifers 612 months 30 40 40 40 50*
Bulls 612 months 30 40 40 40 50*

b20SY F {AYyOS Hnnand GKS 135S ftAYAG F2N &/ f gSaé AKATFTGSR dzld (2

< K

AKAFTGESR dzLJd G2 Y2vyi
R

! Since 2009 the age Inii S§4¢ y y
YAU F2Nddmodthzy 3 odzf £ & |y

F2NJ
2IAyO0S Hnnd GKS |

g

a
KSATSNA:

PARTL: AGRICULTURERFECTOHR) 128



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

Tab.6-6 The number of grazing days for inddual 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 40 171
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 1-2 years 54 72 72 72 45
Heifers 612 months 54 72 72 72 90*
Bulls 612 months 54 72 72 72 90*

b2GSY F {AYyOS wuwnndg GKS 3S tAYAOGD F2N) a/ |t @dSaé¢ aKATAOISR dzZL) G2

Percentages of pasture are related only to the summer part of the year (180 dé&ye) only the stall type is
used in the rest of year. The daily milk production statistics (Tah), ®& which only milk from dairy cows is
considered, increased t20.31 litres/day/headin 2012 with an average fat content of 386.A relevant daily
milk production ofnon-dairy cows is3.5 | /dayhead. The activity data of milk production comes from the
official statistics (CzSO) and these are verified in Yearbook of cattle in Czech Republic (annual report).

As the official statistics, specifically froB2SO, provide population values for cows and other cattle, the
NEadzZ GAy3a 9Ca Ay GKS /wC ¢l o6fSa I NBE -RISHFNE SR FRINS i
the relevant cells in the CRF. The numbers of animal population are basetveyssof livestock (up to 1991
asat1.1., from 1992 to 2002 as at 1.3., since 2003 as at 1.4.).

The countryspecific parameter DE (digestibility, in %) for cattle was estimated based on existing
publications. Based on the individual OMD (organic matigestibility) values for the most common feed (e.g.
corn silage, hay and straw, green foddemlfalfa and clover, etc.) the average digestibility for cattle was
SadAYFUiSR® ¢KS SadAYIFIGSR | 9SNI IS RAISA(AdMImblag O2
Hnny FYR HamMaT ¢2YHy128t YR 12Y2f{ 12X HamnT WFyYyé6)
{2YYSN) HnnuT {2YYSNI mMmdpnT %SYlyYy wmdbddp YR ®»%SYlLy Si
t 21 RNOS1 06 S E LIS NJ stithiteNBrCattle BreedingS 12dS pexsDdommiuryication) determined the
conservative average digestibility values for 3 basic cattlecstdgories. These digestibility values were
employed for the emission estimation:

9 Dairycattle DE=67%
i Suckler cows DE =62 %
i Other cattle DE =65%

Details of the calculation are given in the abawentioned study (Kolar, Havlikova and Fott, 2004) and the
results are illustrated iMab. 66. It is obvious that EFs have increased slightly since 1990 because of the
increasing weight and milk production for cows and because of the increasing weight and weight gain for other
cattle. On the other handCH emission from enteric fermentation of cattle dropped during the 12902
period to about one half of the former vadg due to the rapid decreases in the numbers of animals kept.

Tab.6-7 Milk production of dairycows and fat content (199012

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
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Dairy cows Daily production Fat content

[thousands] [liters / day head] [%0]
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

Tab.6-8 Methane emissions from enteric fermentation, cattle (Tier 2, 192D12)

Dairy cows | Other cattle EF. cows EF. other Em. cows Em. other Emissions
[thous.] [thous.] [kg CH,/ hd] [kg CH,/ hd] [GgCH] [GgCH] [GgCH]

1990 1206 2300 82.35 39.25 99.33 90.28 189.61
1991 1165 2195 79.01 39.41 92.08 86.50 178.58
1992 1006 1943 80.67 40.38 81.17 78.48 159.65
1993 902 1609 80.96 40.08 73.06 64.49 137.56
1994 796 1366 82.81 40.03 65.90 54.67 120.56
1995 732 1298 86.29 41.98 63.18 54.47 117.66
1996 713 1275 87.78 42.28 62.63 53.91 116.55
1997 656 1210 86.09 42.88 56.50 51.87 108.37
1998 598 1103 90.27 43.04 53.97 47.48 101.44
1999 583 1074 94.16 45.57 54.90 48.96 103.86
2000 548 1026 96.42 45.92 52.82 47.10 99.92
2001 529 1053 98.17 46.52 51.97 48.98 100.96
2002 496 1024 101.59 47.29 50.42 48.42 98.83
2003 490 984 103.98 47.60 50.99 46.81 97.80
2004 476 952 106.20 47.53 50.54 45.27 95.80
2005 438 960 108.46 48.31 47.49 46.36 93.84
2006 424 950 109.56 48.35 46.45 4591 92.36
2007 410 981 111.07 48.45 45.58 47.53 93.11
2008 406 996 112.85 48.88 45.76 48.69 94.45
2009 400 964 113.82 48.77 45.47 47.00 92.47
2010 384 966 114.26 47.91 43.82 46.27 90.09
2011 374 970 116.55 48.29 43.57 46.84 90.41
2012 373 981 118.93 48.23 44.38 47.29 91.67
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6.2.3 Enteric fermentation of other livestock

Compared to cattle, the contribution of other farm animals to the wh@lE, emissions from enteric
fermentation is much smaller, only abouts®%. ThereforeCH emissions from enteric fernmation of other
farm animals (other than cattle) are estimated by the Tieapproach. 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 Tiet approahes recommended for Western Europe were employed. The obsolete national approach
dZASR Ay GKS LI ads 6KAOK ¢l a F2dzyR y20 G2 oS 0O02YL)
WS t RhalS 1996), was definitively abandoned. The estimated vahrespresented for the whole period
since 1990.

Sheep, goats, swine and horses

The Czech Statistical Office (CzSO) publishes data on the number of goats, sheep, swine, horses and poultr
annually in the Statistical Yearbooks (1948112).

Considering theather small numbers in these animal categories, default coefficients from the IPCC method
have been used for estimating methane emissions: 8 kg of methane annually per head for sheep, 5 kg of
methane for goats, 1.5 kg of methane for swine and 18 kg oharet for horses.

Poultry

IPCC guidelines do not define or require estimates of quantities of methane from enteric fermentation.

6.2.4 Uncertainties and time -series consistency

As mentioned above, methane emissions from the breeding of farm animals are causedybenteric
fermentation and also by the decomposition of animal excrements (manure). Determination of these emissions
was prepared at the level of both Tigrand Tie2. As enteric fermentation is considered according &dp.6-1
to constitute akey sourcepreference should be given to determination in Ter

C2NJ ljdzA 4S | f2y3 GAYSS OIFtOdAFdiA2ya ¢Sk, I®IGHEIER 2y
principle, emissions from animal exanents could be calculated according to Tiefthis is not &ey sourcg
however, because of tradition and for consistency of the time series, the final values were also calculated
according to TieR using the emission factors from abeneentioned studid@ 052t S20X mdppn T WS
An approach based on historical studies was indicated to be obsolete in many reviews organized by UNFCCC
Moreover, IEFs (implied emission factors) were mostly found as outliers: especially EFs for enteric fermentati
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 International Review Teams (ERT) and prepared a
new concet for calculation ofCH emissions. This concept, in accordance with the plan for implementing Good
Practice, is based on the following options:

1) Emissions of methane from enteric fermentation of livestocke® source come predominantly from
cattle. Theefore Tier2, as described in Good Practi€opd Practice Guidanc2000) is applied only to
cattle.

2) CH emissions from enteric fermentations of other farm animals are estimated by thel Eipproach.
Because of some features of keeping livestock ie tzech Republic that are similar to the
neighbouring countries of Germany and Austria, default EFs forl Tapproaches recommended for
Western Europe were employed.

Increased attention was first paid to enteric fermentation. It was stated that cooperatiith specialized
agricultural experts is crucial to obtain new consistent and comparable data of suitable quality. The relevant
nationally specific data, milk production, weight, weight gain for growing animals, type of stabling, etc. were
collected byour 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.
Calculation of enteric fermentation of cattle ugirthe Tier2 approach was described in a study (Kolar,
Havlikova and Fott, 2004) for the whole time series since 1990 using the -afEni#oned countryspecific
data. The necessary QA/QC procedures were performed in cooperation with experts fronftHER&ionally
specific data like weight of individual categories of cattle, weight gains of these categories and recent feeding
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situationwere revised in 2006The new values were estimated in a similar way by our external experts (Mudrik
and Havranek, 2006¢r the next period.

The national zogechnical inputs (mainly weight, weight gain, daily milk production including the percentage
of fat and the feeding situation) were updated in this submission in conjunction with an expert from the
Research Institutef Animal Production.

Also in this submission, the sibl G S3I2 NE bH{ dz01f SNJ O02é6ab ¢l & NBiyftf20
OFGifSéET Y2NB | OO0OdzNY GS OFGGtS LRLMzEFGA2Yy REGE 61 &
employed for catt (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
reporting period.

Uncertainty estimates based on expeartipement.

The uncertainty in the activity data equals 5 %.

The uncertainty in the emission factor equals 20 %.

The combined uncertainty, calculated according to IPCC GPG Tier 1 methodology, equals 20.6 %.

6.2.5 Source-specific QA/QC and verification

A detailed @scription of sourcespecific QA/QC and inventory verification of agriculture is presented in the
Chapter 6.5.

6.2.6 Source-specific recalculations

Norecalculationperformed in this category in the 2014 submission.

6.2.7 Source-specific planned improvements

The analgis of uncertainties is currently in progress.

6.3 Manure Management (4B)

This chapter describes the estimation ©f and N,O emissions from animal manure. In 2012, 18.81 % of
agriculturalCH emissions (22.36 GQH) and 11.9 % of agriculturbbO emissiong2.13 GJ\,O) were caused
by this source category. Total emissions from Manure Management are 113068 &g in 2012.

6.3.1 Source category description

During period 1992012 emissions from Manure Management decreadsd60 %. Emissiorfeom cattle
and swhe dominate ths trend. The reduction in theattle population is partly counterbalanced by an increase
in cowefficiency (increasing gross energy intake and milk production).

This emission source covers manure management of domestic livestock. Bothsndxide K,O) and
methane CH) emissions from manure management of livestock (cattle, swine, sheep, horses, goats and
poultry) are reported. The animal waste management systems (AWMS) are distinguishggDfemission
estimations: liquid system, dailypead, solid storage & dry lot and other manure management systems.
Nitrous oxide is produced by the combined nitrificatidenitrification processes occurring in the manure
nitrogen. Methane is produced in manure during decomposition of organic mateyiahraerobic and
facultative bacteria under anaerobic conditions. The amount of emissions is dependent on the amount of
organic material in the manure and climatic conditions.
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Tab.6-9 Manure Management emisgens in the period 1992012

Emissions fromManure Management
Year CH emissions N,O emissions
[GYCH [GgCQeq.] [GgN:O] [GgCQeq.]

1990 51.20 1075.10 5.51 1708.42
1991 48.81 1024.95 5.23 1621.43
1992 44.66 937.95 471 1460.79
1993 40.40 84831 4.19 1300.32
1994 35.25 740.22 3.73 1157.37
1995 33.30 699.39 3.47 1074.20
1996 31.46 660.57 3.65 1131.20
1997 29.44 618.20 3.54 1096.25
1998 28.31 594.41 3.35 1038.31
1999 28.84 605.63 3.39 1049.53
2000 28.52 599.02 3.13 970.10
2001 28.74 60362 2.99 927.67
2002 29.72 624.03 2.81 872.14
2003 30.19 634.06 2.67 826.25
2004 28.99 608.76 2.58 799.00
2005 27.95 586.85 2.46 762.87
2006 27.62 580.04 2.42 751.01
2007 27.73 582.30 241 748.01
2008 27.04 567.86 2.37 735.10
2009 25.20 529.27 2.26 699.20
2010 23.38 490.94 2.20 682.20
2011 22.69 476.55 2.14 663.87
2012 22.36 469.66 2.13 660.88

6.3.2 Methodological issues

6.3.2.1 Methane emissions

CH emissions from manure management were identified alseg sourceonly by trend assessment (TA).
According tothe previous reiterated ERT recommendation (ARR reports), the Czech Republic recalculated the
methane emissions from Manure Management of cattle. In line with the IPCC GPG atieighezthod to
estimate theCH emissions from Manure Management (cattlelgnwas implemented in 2014 submission. The
aim of the recalculation was to review the estimation of methane emissions from Manure Management of
cattle by Tier 2. This category of emissions was identified based on analysis of National Inventory System (NIS
as a key category by trend (see Tablk)6

6.3.2.1.1 Cattle category

The activity data as cattle population distributed by age comes from the Czech statistical office (CSO). This is
a consistent time series of number of animals during entire reported period0{2022). Gross energy (GE)
valuesl N SadGAYIFIGSR o6FaSR 2y GKS ylLaGA2yl§ alddzRe Y2t
reported in CRF as a counspecific data for the entire reported perio@gb. 610).
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Tab. 6-10 Gross Energy &MJ/head/day) of cattlein period 19962012

Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Dairy cows 209.3 200.8 | 205.0 | 205.7 | 210.4 | 219.3 | 223.1 | 218.8 | 229.4 | 239.3 | 245.0 | 2495
Other cattle 997 100.1 | 102.6 | 101.8 | 101.7 | 106.7 | 107.4 | 109.0 | 109.4 | 115.8 | 116.7 | 1182
Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Dairy cows 258.1 264.2 | 269.9 | 275.6 | 2784 | 282.2 | 286.8 | 289.2 | 290.3 | 296.2 | 302.2
Other cattle 120.2 121.0 | 120.8 | 122.8 | 122.9 | 123.1 | 124.2 | 123.9 | 121.7 | 122.7 | 122.6

The curret updated data of AWMS distribution were applied for emission estimafidwere arethe other
specificLJ: NI YSGSNAR F2NJ SadAYIGA2y 2F SYA&aarzy 7Tle@d?2 Na
(2012). The specific parameters recommended for usg bydzRe Ay Y SA IK0 2 NM. J0B2) arel | G S
comparable to the default values (2006 IPCC Guidelines) and corresponds to Czech climate conditions. The
LI NI YSGSNBR NBO2 Y Yehy(FoE2Rwas wfilizésl foivihe RrBission estimation (Tathlp

Tab.6-11 List of parameters for methane emission factor estimation in Manure Management in Czech conditions

Parameters Dairy cows Other cattle
B, 0.24 0.17
ASH 8 %

MCF values:

Liquid system 17 %

Daily spread 0.1%

Solid storage and dry lot 2%

Pasture range and paddock 1%

Tab.6-12 Recalculated values of methane emission factors and methane emissions from Manure Management in period 1990
2012

Methane emission factor (kgcH/head/year) Emissions (Gglyear)
Dairy cows Other cattle GgCH GgCQeq.
1990 13.14 7.98 34.21 718.34
1991 12.62 8.05 32.38 680.03
1992 12.88 7.91 28.34 595.11
1993 12.93 7.86 24.32 510.68
1994 12.91 7.87 21.02 441.42
1995 12.82 7.84 19.56 410.78
1996 9.94 7.91 17.18 360.69
1997 8.02 8.05 14.99 314.89
1998 8.40 8.10 13.95 292.96
1999 8.89 8.61 14.43 302.98
2000 11.11 8.70 15.01 315.13
2001 11.44 9.47 16.03 336.56
2002 14.30 9.68 17.01 357.16
2003 17.06 9.76 17.96 377.16
2004 17.41 9.75 17.57 368.95
2005 17.60 9.97 17.28 362.84
2006 17.78 10.00 17.03 357.64
2007 18.02 10.05 17.25 362.29
2008 18.31 10.15 17.54 368.27
2009 18.46 10.14 17.15 360.08
2010 19.18 8.62 15.68 329.20
2011 19.56 8.65 15.70 329.75
2012 19.95 8.65 15.92 334.39
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The equations for determination of emission factors and estimation of methane emissions were taken from
the IPCC (2006).

1) To estimate the methane emissions the Eq. 10IPZR006Gl, p. 10.37) was used:

CHemissions (Gglyeal)E 6 9C f OF GGt S LRLMzZFGdA2Yy kmnc 01 3IkE
2) To estimate the VS parameter the Eq. 10IRL£R006GlI, p. 10.42) was utilized:

VS = GE[(1-DE/100)+(UE*GE)] * {ASH/18.45)
3) The etimation of methane emission factors by Eq. 10.23 (2006 IPCC, p. 10.41) was don

9C ' #{FocCpF.2FnXcTfF 1 OalCfraf{o0

Recalculation of methane emissions from manure management of cattle, resulted in an increase in emissions
from cattle category approx. 12 % in 1990, resp. 42 % in 2011. Total methane emissions from Manure
Management (4B)ncreased after recalculation by 7 % in 1990, resp. by 26 % in(@@bl 612). The study
Exnerova (2013, in Czed®scribing a new method was elaborated.

6.3.2.1.2 Other livestock

The emissions for other than cattle farm animals are estimated by thelTagprach. Default EFs for
Western Europe were employed for similar reasons as in the previous paragraph {IT&b.Smilarly as for
enteric fermentation, the obsolete national approacised in the past was abandoned because of lack of
comparability with othercountries. Relation to the decreasing trend in animal population (especially cattle and
swine, the emissions fromlanure Managementapidly declined during 1992003.

Tab.6-13 Table 6.8 IPCC default emissifattors used to estimateCH, emissions from Manure Management

Livestock type EF (kg/head/yr)
Sheep 0.19
Goats 0.12
Horses 1.39
Swine 3.00
Poultry 0.078

6.3.2.2 Nitrous oxide emissions

N,O emissions from manure management were identified as a key soiliee?2 methodology is used for
emission estimation for the cattle category (Tigior other animalcategorie$. Emissions are calculated on the
basis of N excretion per animal and animal waste management system. Following the guidelines, all emissions
of N,O taking place before the manure is applied to soils are reported under Manure Management. The IPCC
Guidelines method for estimatin§l,O emissions from manure management entails multiplying the total
amount of N excretion (from all animal species/categsyiin each type of manure management system by an
emission factor for that type of manure management system.

The estimation oN,O emissions from Manure managemeistperformed using the revised Nex values for
dairy and nordairy cattle (seeTab. 614) with the updated parameters (feed consumption, nitrogen feed
intake and protein content of milk, to estimate the amount of N retained in milk). Equations 10.32 and 10.33
(2006 IPCCare used to calculate Nex and the variables for nitrogen intake and mitrogtained (milk
production and growth). The results served as an input for Eq. 10184 .parameters for estimation of the
revised Nex for cattle were collected from literature and from personal communications with agricultural
experts. The protein contd in milk was determined based on 3.3 % (Poustka 2007, Ingr 2003 and Turek 2000)
and protein content in feed (in dry matter) of 18 % (Zem@zech feed standards P41 %, Central Institute for
{ dzZLISNBA&aAY3 YR ¢SadGAy3a Acgmmud NASR@zt (G dzNB my 22X YI NI o

Countryspecific redistribution omanure managemenpractices across AWMS for cattleap. 615)istaken
from Hons and Mudrik (2004) for the 1980t LISNA 2 R I Y R dzLJR [201%)RvasRised for F NP
the 20002011 period. Dr Kvapilik (author of the Annual report of Czech cattle breeding of the Institute of
Animal Science in Prague) also provided national data on grazing animals (feed situation of cattle categories,
seeTab. 65and Tab. &).
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Input data consists in the magsction Xi,j of animal excrement in animal category i (i = dairy cows, other
OFddt ST LATEAST X0 FT2N G NA 2 dza- Abirdal ¥8aste MahagSrerd SiBenS$ jyjiE Y I
anaerobic lagoons, liquid manure, solid manure, pasturage, daily spepadfields, other). Here, it holds that
Xi,1 + Xi,2 + ... + Xi,6 = 1. For Tier 1, (Revised 1996 IPCC Guidelines, 1997) gives only the values of matrix X
typical means of management of animal excrement in Eastern and Western EWAWYRS parameters
presented in the IPCC methodology (IPCC 1997) were determined for the Western Europe and partly for the
Czech conditions. The Czech specific AWMS parameters are avdisatibeited to dairy and noflairy cattle
categories (Tab.-&5).

A capacity of manurstorage corresponds to their actual production for 6 months. This does not apply to
storage of solid manure on agricultural land prior to use. On agricultural land may be solid manure stored for a
maximum period of 24 months (Decree No. 274/1984dl.). Ifthe company manages in vulnerable areas, the
solid storage is permitted on the agricultural land a maximum period for 12 months (Regulation 103/2003
Coll.). On the same site agricultural land can save fertilizer again after four years after soil cnltofati
agricultural land. Liquid manure will be stored in lgakof tanks or scrub areda the stables. Reservoirs and
tanks or areas in the stables match the capacity of at least four months estimated production of liquid manure
or share a minimum of tlee months estimated production of liquid manure and dung, depending on climatic
conditions of the region.

The IPCC default nitrogen excretion (Nex) values and distribution of AWMS systems for other animal
categories (excl. cattle) are presentadTab. 616. According to GPG (IPCC, 2000), the IPCC default values for
swine were taken from Tables3Bthrough B6 and the IPCC default values for all the other animal species were
taken from Table 1. The emissions are then summed over all the manure managesygstgms. A manure
production data for individual AWMS are reported in Tall76

Tab.6-14 Czech national Nex (nitrogen excretion) values used to estinf4® emissions from Manure Management

Nitrogen excretion (Nex)
. Non-dairy cattle
Year Dairy cows (AVG 3alue)
[kg/head/year]
1990 101.94 58.51
1991 99.06 58.66
1992 100.51 59.66
1993 100.85 59.17
1994 102.38 59.09
1995 105.93 61.27
1996 107.45 61.61
1997 105.75 62.28
1998 109.63 62.52
1999 114.61 65.43
2000 116.57 65.87
2001 118.26 66.58
2002 121.16 67.47
2003 123.33 67.90
2004 125.32 67.78
2005 127.15 69.00
2006 128.13 69.00
2007 129.39 69.00
2008 130.89 69.51
2009 131.71 69.49
2010 132.59 68.76
2011 133.83 69.17
2012 135.78 69.10
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Tab.6-15 Czech national distribution of AWMS systems for cattle categonly

Fraction of Manure Nitrogen per AWMS (in %)

Dairy cows 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 51 1 33 15
1995 48 1 31 20
2000 49 1 33 17
2005- now 52 1 27 20

Tab.6-16 IPCC default nitrogeexcretion (Nex) and distribution of AWMS systems for other animal categories

Type of AWMS
Livestock type Z‘(‘;’/‘hea iy Liquid Sgi'}g’ ] Solid PRP Other
Fraction of Manure Nitrogen per AWMS (in %)
Sheep 20 0 0 2 87 11
Swine 20 76 0 23 0 1
Poutry 0.6 13 0 1 2 84
Horses 25 0 0 0 96 4
Goats 25 0 0 0 96 4

Tah 6-17 Manure production distributed by individual AWMS in 2012

Nitrogen Pr ion in Manur

AWMS (k; c;\lg/;) oductio anure
Liquid systems 67 707 649
Solidstorage & drylot 61 625 132

Other 11 287 210

Daily spread 1112945
Pasture range and paddock* 26 515995

Total 168 248 931

Note:* Emissions coming from this category are reported undecatBgory (PRP)

6.3.2.3 Emission factors

To estimateN,O emissiondrom manure management, the default emission factors for the different animal
waste management systems were taken from the Good Practice Guidance, T2bigRICC, 2000), séab. 6

18.

Tab.6-18 IPCC defaukémission factors of animal waste per different AWMS

Emission Factor (EF3)

AWMS (kgN,O-N per kg N excreted)
Liquid 0.001
Solid Storage 0.020
Other Systems 0.005

6.3.3 Uncertainties and time -series consistency

As mentioned above, methane emissions from theddling of farm animals are caused both by enteric
fermentation and also by the decomposition of animal excrements (manure). Determination of the second of
them was prepared at the level Tigr besides the cattle where the emissions are calculated byZTence
submission 2012.
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The Czech team accepted critical rekgaput forth by theExpert Review Teams (ERT). A concept, in
accordance with the plan for implementing Good Practice, is based on optiorCHy&missions from manure
management for all farnanimals are estimated by the Tigrapproach. For similar reasons as in the previous
paragraphs, the default emission factors for Western Europe were employed.

On the basis of the recommendations of the ERT 2@08, estimation of manure managemerit,O
emissions from horses and goats is reported as two individual groups of antatdgdgryOther livestockvas
regrouped to two categories), applying the IPCC Tier 1 method and the Revised 1996 Guidelines (IPCC, 1997
default values. The total emissions franK S O KLGIENBa N2y a FTNRY al ydz2NB al
affected.

According to therecommendations of ERT 2011 (ARR), the recalculation of emissions from Manure
Management was performed using new national parametéegd consumption, nitrogen feedtake 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 substituted by national
values). In addition, natital data on the distribution of manure management practices across AWMS were
02ttt SOGSR YR dzLJRIF 4GSR O0Y@ILAEN] WP HAMMO D

Application of the highetier method to methane emission estimation in 2014 submission has the effect of
reducing the uncertainties dhis subcategory.

Uncertainty estimates based on expert judgement.

The uncertainty in the activity data equals 5 %.

The uncertainty in the emission factor for estimation@i} emissions equals®%; for estimation oN,O
emissions, this value equal® %6

The combined uncertainty faCH emissions equal20.6% and that folN,O emissions equal30.41 %.

6.3.4 Source-specific QA/QC and verification

A detailed description of sourespecific QA/QC and inventory verification of agriculture is presented in the
Chaper 6.5.

6.3.5 Source-specific recalculations

In line with the IPCC GPG a higtier method was implementedto estimate the CH emissions from
Manure Managementin 2014 submission. The aim of the recalculation was to review the estimation of
methane emissions & Manure Management of cattle. This category ofiggions was identified based on
analysis of National Inventory System (NIS) as ac&tsgory by trend (Table-B). Recalculation of methane
emissions from manure management céttle resulted in an increse in emissions from cattle category approx.

12 % in 1990, resp. 42 % in 2011. Total methane emissions from Manure Management (4B) increased after
recalculation by 7 % in 1990, resp. by 26 % in 2011.

6.3.6 Source-specific planned improvements

The analysis of uectainties is in progress.
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6.4 Agricultural Soils (4D)

6.4.1 Source category description

This source category includes direct and indirect nitrous oxide emissions from agricultural soils. Both these
categories (direct and indirect) 650 soil emissions are thesly sourcesTab.6-1). Nitrous oxide is produced in
agricultural soil as a result of microbial nitrificatidanitrification processes. The processes are influenced by
chemical and physical characteristics (avallgb of mineral N substrates and carbon, soil moisture,
temperature and pH). Thus, addition of mineral nitrogen in the form of synthetic fertilizers, animal manure
applied to soils, crop residuefixing crops enhance the formation of nitrous oxide enoiss.

Nitrous oxide emissions from agriculture include these subcategories:

1 direct emissions (emissions from synthetic fertilizers, animal manure applied to soils, crop residue
and Nfixing crops)

1 emissions from pasture manure (PRP)

9 indirect emissions (eissions from atmospheric deposition and nitrogenous substances flushed into
water courses and reservoigdeaching)
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Fig. 63 Nitrous oxideemissionsfrom Agricultural soils (suicategories)

In 2012, 88.1 % of total,O emissions from Agriculture origited from Agricultural Soils, while the rest
originated from Manure Management (11.9 %). The trendJ® emissions from this category is decreasing: in
2012 emissions (200.95 G@-Q eq.) were 47.3 % below the base year leVa@b. 619 and Figure 6.2 psent
the N,O emissions of Agricultural soils by individual satbegory.

Tab.6-19 N,O emissions come from Agricultural Soils (4D category) in period 120 in GgN,O.

Direct emissions Indirect emissions
Year T_Ot"?" Pasture Atmosph. | Leaching
emissions a b c d Manure o
deposition
1990 30.01 7.39 5.50 1.74 3.05 1.02 1.86 9.44
1991 25.96 5.26 5.25 2.29 2.73 0.99 1.62 7.82
1992 22.00 4.00 4.85 1.93 2.32 0.87 141 6.63
1993 19.39 3.19 4.38 1.87 231 0.72 123 5.68
1994 18.73 3.59 3.84 1.69 2.34 0.61 1.15 5.51
1995 19.22 4.05 3.61 1.60 2.27 0.80 1.16 5.71
1996 17.92 3.36 3.64 1.48 2.30 0.78 1.10 5.26
1997 17.99 3.64 3.51 1.31 2.37 0.73 1.10 5.33
1998 17.25 3.59 3.37 111 2.29 0.67 1.06 5.17
1999 17.28 3.54 341 1.06 2.37 0.67 1.06 5.17
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Direct emissions Indirect emissions
Total Pasture -

Year S Atmosph. | Leaching

emissions a b c d Manure "
deposition

2000 17.13 3.77 3.24 1.05 2.19 0.65 1.05 5.18
2001 17.68 3.99 3.17 1.05 2.48 0.65 1.05 5.28
2002 17.20 4.02 3.12 0.86 2.27 0.63 1.04 5.26
2003 15.41 3.39 3.05 0.67 1.94 0.62 0.97 4.78
2004 17.14 3.83 2.92 0.89 2.94 0.61 0.98 4.97
2005 16.30 3.65 2.80 0.91 2.59 0.64 0.95 477
2006 16.03 3.80 2.76 0.86 2.16 0.63 0.95 4.85
2007 16.47 3.95 2.76 0.79 2.40 0.65 0.97 4.95
2008 17.10 4.21 2.68 0.72 2.77 0.67 0.98 5.07
2009 16.06 3.92 2.49 0.74 2.61 0.66 0.91 4.73
2010 15.76 4.00 2.36 0.67 2.30 0.80 0.91 473
2011 16.19 4.22 2.27 0.64 2.52 0.82 0.91 4.82
2012 15.81 4.38 2.23 0.54 2.00 0.83 0.92 491

Note: a, b, ¢, d = individual sources of direct emissions; (a) Synthetic fertilizers, (b) Animal manure applie(t}d\$iiisg crops
and (d) Crop residue

6.4.2 Methodological issues

Although nitrous oxide emissions from agriculture are key sources, emissions are estimatetbdrsedoy
the Tierl approach of the IPCC methodology (IPCC, 1997). A set of interconnectadstgets in 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 produatid®RFable 4D2. The nitrogen from
manure that is spreadaily is consistently included in the manure nitrogen applied to soils.

6.4.2.1 Activity data

The standard calculation of Tigmrequired the following input information based om Statistical Yearbooks
of the Czech RepubliSfatistical Yearbook49962012):

1 number of heads of farm animals (dairy cows, other eatigs, sheep, poultry, horsagats),

9 annual amount of nitrogen applied in the form of industrial nitrogen fertilizettse application of
agricultural fertilizers was previously intensive in th@untry, but decreased radically during the
1990s. The amount of nitrogen fertilizers applied in 1990 equaled over 418 kt decreasé@lkbi
2012. This correspond® the trend reported for use of fertilizers, which decreased a lot in early
MphpnadzepPtt SG It ®X Hnnco

9 annual harvests of crops, pulses, soya beans, potatoes, -begts, alfalfa ad clover (see Tab.-6
20);

1 annual manure production during grazing of animals, PRP category in-Tab. 6

Tab.6-20 Annual harvests of agricultural products in period 192012

Vear Crop | Pulses | Soya | Potatoes | Sugarbeet | Alfalfa |  Clover
[in thous. tonnes]
1990 8947 152 2.2 1755 4026 1088 1344
1991 7 845 195 6.4 2043 4 009 1522 1648
1992 6 565 203 3.7 1969 3871 1279 1311
1993 6 468 227 0.7 2 396 4 308 1214 1256
1994 6777 163 0.7 1231 3240 1203 1069
1995 6 602 144 0.6 1330 3712 1123 1071
1996 6 644 136 0.5 1800 4 316 1037 982
1997 6983 104 0.3 1402 3722 884 947
1998 6 669 133 0.3 1520 3479 743 709
1999 6 928 119 0.6 1407 2691 726 676
2000 6 454 85 2.3 1476 2 809 755 698
2001 7 338 91 4.3 1130 3529 761 669
2002 6771 65 6.4 901 3832 662 504
2003 5762 62 11.9 683 3495 500 375
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Vear Crop | Pulses | Soya | Potatoes | Sugarbeet | Alfalfa |  Clover
[in thous. tonnes]
2004 8784 88 12.9 862 3579 673 486
2005 7660 96 18.9 1013 3 496 695 459
2006 6 386 88 17.8 692 3138 668 434
2007 7153 65 13.2 821 2890 610 432
2008 8 370 48 9.4 770 2 885 584 386
2009 7832 62 13.6 753 3038 587 377
2010 6 878 58 16.1 665 3065 527 338
2011 8 285 64 17.9 805 3899 476 338
2012 6 595 39 13.1 662 3869 405 320

6.4.2.2 Emission factors and other parameters

IPCC default emission factors have been used for estimatigj of N,O emissions from agricultural sails
excluding part oflirect emissions.

According to ERT recommendatithe emissions from crop residue of potatoes and sugarbeets afixing
crops of clover and alfalfa were added to the emission inventory, which are estimated by Tier 2 using-country
specific parameters.

6.4.2.2.1 N0 emissions from N -fixing crops (alfalfa and clov er) and Crop residue (potatoes and
sugarbeets)

The productiondata comes from the Czech Statistical Office (CzSO). The ceapsteyfic data for the
fraction of nitrogen (FracNCRBF) and the fraction of dry matter content (FracDM) in aboveground biomass of
forage crops were employed in the emission inventory. The fraction of dry matter and fraction of nitrogen were
determined on the basis of the materials (results of research projects) obtained from the Faculty of Agronomy,
SouthBohemia University (Jetelawi - internal study material www.zf.jcu.c¥ (seeTab. 621). The defaultN,O
EFs and default values for other relevant parameters were used in accordance with the IPCC GPG methodology

Tab.6-21 National parameters used to estimate dire®t,O emissions from clover and alfalfa

Fragm Fragcrer
Clover 0.15 0.19
Alfalfa 0.18 0.21

Equation 4.29 (Tier 1b, GPG IPCC 2000, page 4.59) was used to eltiatmissionsfrom potatoe and
sugarbeet production. The calculation was based on the defp@temission factor for both crops (TablelZ,
IPCC 2000 GPG, page 4.60), the default values for the fractions of nitrogen in potatoes and sugarbeets (Table 4
16, IPCC 2000, page8) and default fraction of crop residue removed from the field as crop (Tablke #PCC
1996, Reference Manual, page 4.85). The couspgcific data for the dry matter fraction was used. The value
of FracDM for potatoes is based on the study of Cabajd#d LF Brno (2009) and corresponds to other
available sources. The value of FracDM for sugarbeets is based on the study of Blaha, CZU Prague (1986) ar
corresponds to other available sources. Both national parameters correspond to the interval of IRGIC def
values (sef@ ab. 622). The fraction of crop residue that is burned on the field equals zero.

Tab.6-22 National parameters used to estimate diret,O emissions from potatoes and sugarbeets

Res/Crop Fracom Fragcro
Potatoes 0.40 0.30 0.011
Sugarbeet 0.20 0.12 0.004

6.4.2.2.2 Default parameters used to estimate of N.O emissions from soils

The emission factors used for calculation of direEO emissions from theother agriculture products
(pulses, cereals and ga), indirect emissions from atmospheric deposition and leaclarggshown in @b. 6-23.
The default fraction values used to estimaigD emissionsare presented in Tab.-B4. The fraction of livestock
N excreted and deposited onto soil during grazingddrg varied from 0.085 in 1990 to 0.158 in 2012.
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Tab.6-23IPCC default parameters/fractions used for emission estimation

Parameters/Fractions Default values
FracGASM 0.20
FracNCRO 0.015
FracNCRBF 0.03
FracR 0.45
FracBURN 0.00

Tab.6-24 Emission factors (EFs) for the calculation of Agricultural Soils

Synthetic fertilizer

. . Animal Waste

Direct emissions — EF1 =0.0125 KgO-N/kg N
N-fixing crops

Cropresidue

Pasture, range &

paddock manure Grazing animals EF3 =0.02 ky,O-N/kg N

Atmospheric Deposition | EF4 = 0.01 kg,O-per kg emitted Nkland NO
Nitrogen Leaching EF5 = 0.025 Kg,0 - per kg of leaching N

Indirect emissions

6.4.3 Uncertainties and ti me-series consistency

In relation to the consistency of the emission seriesNgD (agricultural soils), it should be mentioned that
emission estimates have been calculated in a consistent manner since 1996 according to the default
methodology ofRevisedl996 Guideline$lPCC, 1997). Emission estimates for 1990, 1992, 1994 and 1995 were
obtained 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.

The quantitativeoverview and emission trends during period 198012 are shown inTab.6-2. The trend in
N,O emissions from agricultural soils is summarized ab. 619. During 1992012 the total emissions from
agricultural so8 decreased by 47 % (rapidly during period 12995, about 40 %), direct emissions decreased
by 40 % and indirect emissions by 50 %. More than 60 % reduction was reached in the animal production.

Following the ERT, the Czech emission inventory teamegktifie activity data required 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,,FE.Fott
Cienciala and Z. Exnerova), 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.
During ircountry review2009 was confirmed that there are no cultivated histosols on agricultural land in the
Czech Republic.

On the basis of the recommendations of ERFc@untry review 2009) and the ARR (2009), several
recalculations were performed\(O emissions from Animahanure applied to soils, Crop residuesfixing
crops) and technical errors were corrected in the emission inventory of agricultural soils in the 2010
submission.

Given that the value of Nex for cattle was revised based on the recommendation of ERT iR2@tiljo
changes inN,O emissions from i) animal manure applied to soils (4D1b), ii) PRP (4D2), iii) atmospheric
deposition (4D3.1) and iv) N lost through leaching and-afin4D3.2). These changes apply to the entire
reporting period.

During the centalized review in September 2012, the expert review team (ERT) identified a potential
problem in the estimation oN,O Direct emissions from Agricultural soils. The ERT noted that: i) the Czech
Republic has not included-fixing forage crops such as alfadfad clover in the calculations 50 emissions
for the entire time series and ii) the Czech Republic has not included potatoes and sugarbeet crops produced in
the country in the estimations dfl,O emissions from crop residues returned to soils for thérertime series.

The ERT noted that this is not in line with the Revised 1996 Guidelines, and thus it was requested that these
SYrAaairzy OFGSaA2NASE 0SS NBJAASR® ¢KS NBOIf OdzZ FAzy
LJ LIS NE NI ZOLNMRR simissiok. Based on these recommendations and newly obtained eountry
specific data, the following improvements were implemented in the 2013 submission:
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1) N-fixing forage crops such as alfalfa and clover were included in the calculatidi® emissions for
the entire time series and

2) potatoes and sugarbeet crops produced in the country were included in the estimatiohsQof
emissions from crop residues returned to soils for the entire time series

¢KS G{ GddzNRI& LJ LISNE NBnidsion® urfcatefdry24p.1 (DBt erfissiond fo@ NS |
agricultural soils) after recalculation by approx. 6 % in 2011, leading to an increase iN@thissions by
about 3 % in 2011.

Uncertainty estimates based on expert judgement.

The uncertainty in the civity data for estimation of direct and indirect emissions from agricultural soils
equals 20 %,; for Pasture, Range and Paddock Manure (PRP) this value equals 10 %.

The uncertainty in the emission factor for estimation of direct and indirect emissions dgricultural soils
equals 50 %; for estimation of emissions from PRP Manure this value equals 100 %.

The combined uncertainty for the direct and indirect emissions from agricultural soils equals 53.85 %; for
N,O emissions from PRP Manure this value equ#l0.5 %.

6.4.4 Source-specific QA/QC and verification

A detailed description of sourespecific QA/QC and inventory verification of agriculture is presented in the
Chapter 6.5.

6.4.5 Source-specific recalculations

Norecalculation performedh this category in the @4 submission

6.4.6 Source-specific planned improvements

The analysis of uncertainties is in progress.

6.5 Source-specific QA/QC and verification

Following the recommendation of the latest@ountry review, a sectespecific QA/QC plan was formulated,
tightly linked to the corresponding QA/QC plan of the National Inventory System, chapter 1.5. The plan
describes the key procedures of inventory compilation, provides a table of personal responsibilities and a
timetable of sectotspecific QA/QC procedures. This ptansolidates the quality assurance procedures and
facilitates effective quality control of the Agriculture inventory.

The Institute of Forest Ecosystem Research (IFER) is the-selsfiog institution for this category.

The agricultural greenhouse gaw/éntory is compiled by an experienced expert from the IFER, including
performance of seltontrol. Czech University of Life Sciences, Institute of Animal Science Prague, Research
Institute for Cattle Breeding and the AGROBIO are other institutes cortrgpirtformation used in the sector
of Agriculture. Slovak agricultural experts (SHMI) also participate in debates on inventory improvements.

Potential errors and inconsistencies are documented and corrections are made if necessary. In addition to
the official review process, emission 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 to comply

9 The inclusion of laactivity data for animal categories, selected harvests (crops, pulses, soya beans),
amount of synthetic fertilizers (agricultural statistics)

9 The consistency of timseries activity data and emission factors (agricultural statistics)

1 The annual updatef national zoetechnical data

1 All the emission factors and used parameters/fractions
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QA/QC includes checking of activity data, emission factors and methods employed. All the differences are
discussed and, if necessary, also corrected. The procedungaftory compiling 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, ableafrain CzSO, are
required to estimate the countrgpecific emission factors for cattle (Tier 2). The-tmminical national data
(specifically concerned with cattle breeding) are supplied by experts from agricultural institute (see above). The
appropriae values in the calculation spreadsheets 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 CRF Tables are ser
to the NIS coordinator for final timseries checking and approval.

A responsible 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 (4A, 4B and
4D). The @/QC forms are archived in IFER and CHMI (ftp server).

All the 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.
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7 Land Use, Land-Use Change andForestry (CRF Sector 5)

7.1 Overview

The emission inventory of the 5 Land Use, Land Use Change and Forestry (LULUCF) sector includes emissio
and removals of greenhouse gases (GHG) resulting from land usajdarahange and forestry. The inventory
is basedon application of the IPCC Good Practice Guidance for Land UsdJsar@@hange and Forestry (IPCC
2003, further also abbreviated as GPG for LULUCF) and the reporting format adopted by the 9th Conference of
Parties to UNFCCC. The application of GPG fdd@Elin the national emission inventory entails manifold
specific requirements on the inventory of the sector, which have been implemented gradually. The current
inventory of the LULUCF secisrat its finalphase of this implementatiorit employs a refiad system of land
use identification at the level of the individual cadastral units, which was also utilized for determination-of land
use changes. This inventory submission conta@simprovements tothe most possiblelegree reflecting the
suggestions dllowing from the latest reviews of the LULUCF emission inventory. Where feasible, the
methodological elements from 2006 Guidelines for National Greenhouse Gas Inventories (IPCC, 2006) for the
Agriculture, Forestry and Other Land Use (AFOLU) were uséadugit the Czech LULUCF inventory is still
expected to undergo furtherefinementand consolidation, it already represents a solid system for providing
information on GHG emissions and removals in the LULUCF sector, as well as for providing the additional
information on the LULUCF activities required under the Kyoto protocol.

The current inventory includeSQ emissions and removals, and emissions of-@& gases CH, N,O, NO,
and CO) from biomass burned in forestry and disturbances associated withidantbnversion. The inventory
covers all six major LULUCF lause# categories, namely 5A Forest Land, 5B Cropland, 5C Grassland, 5D
Wetlands, 5E Settlements and 5F Other Land, which were linked to the Czech cadastral classification of lands.
The emissionsral/or removals of greenhousgases are reported for all mandatory categories. The current
submission covers the whole reporting period from the base year of 1990 @ (E@j.7-1).
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Fig. 7-1 Current and previously reported assessment of emissions for the LULUCF sector. The values are negative, hence
representing net removals of greehouse gases

The refined information on land use and implementation of improved emisiiotors implemented in this
inventory submission resulted in recalculations for the entire reporting period. These are visually notable in Fig.
7-1. The implemented improvements led to an overall decrease of the previously reported emission removals
for the entire period by about 4.5 %. The detailed information on the performed recalculations is provided
below for the respective landse categories.

7.1.1 Estimated emissions
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Tab. 71 provides a summary of the LULUCF GHG estimates for the base year 1990 axabthecently
reported year 2012. In 2012he net GHG flux for the LULUCF sector, estimated as the sum of emissions and
removals, equalled7.252 Mt CQ eq., thus representing a net removal of GHG gases. In relation to the
estimated emissions in other strs in the coutry for the inventory year 201,2he removals realized within
the LULUCF sector decrease the GHG emissemeraged in other sectors by 5%. Correspondingly, for the
base year of 1990, the total emissions and removals in the LULUGFexmpealled-3.437Mt CQ eq. In relation
to the emissions generated in all other sectors, the inclusion of the LULUCF estirdateegethe total
emissions by 15 % for the base year of 1990. It is important to note that the emissions within the LULUCF
sector exhibit high interannual variability Fig.7-1) and the values shown ifiab.7-1 should not be interpreted
as trends. The entire data series can be found in the spording CRF Tables.

Tab.7-1 GHG estimates in Sector 5 (LULUCF) and its categories in 1990 (base year) 2nd 201

Sector/category Emissions 1990 Emissions 2012
GgCQeq. GgCQeq.
5 Total LULUCF -3437 -7252
5A Forest Land -4 682 -7 255
5A1 Forest Land remaining Forest Land -4461 -6 916
5A2 Land converted to Forest Land -221 -340
5B Cropland 1209 181
5B1 Cropland remaining Cropland 1089 93
5B2 Land converted to Cropland 120 88
5C Grassland -83 -302
5C1 Grassland remaining Grassland 58 5
5C2 Land converted to Grassland -141 -306
5D Wetlands 22 25
5D1 Wetlands remaining Wetlands (0) (0)
5D2 Land converted to Wetlands 22 25
5E Settlements 84 99
5E1 Settlements remaining Settlements (0) (0)
5E2 Lad converted to Settlements 84 99
5F Other Land (0) (0)
5G Other 12 0
Note: Emissions of ne@Q gases CH andN,O) are also included.
7.1.2 Key categories
Tab.7-2 Key categories of the LULUCF sector (2012)
Caegory Character of category Gas % of total GHG
5A1 Forest Land remaining Forest Land KC (LA, TA) CQ 5.298
5B1 Cropland remaining Cropland KC (TA) (ofe} 0.067

KC: key category, Ll-Adentified by level assessment, Tidlentified by trend assessment
% oftotal GHG: relative contribution of category to net GHG (including LULUCF)

Of the main categories listed rab. 71, two of them were identified as key categories according to the IPCC
Good Practice (Good Practice Guidance, IPCC 2000, Good Practaec&did LULUCF, IPCC 2003). Of these
LULUCF categories, the largest effect on the overall emission inventory in the country is attributed to 5A1
Forest Land remaining Fordsand. With acontribution 0f5.33%, it is theonly LULUCF category identified by
the level assessment for the year 2012ab. 7-2). It was also identified as a key category by the trend
assessment. The emissions of this category are determined by the changes in biomass carbon stock.
Additionaly, one LULUCF category was identified by the trend assessment, namely 5B1 Cropland remaining
Cropland Tab. 7-2). In 5B1, the trend analysis basically reflected the effect of liming on emissions from
agriculturalsoils, which decreased rapidly in early 1990s compared to the following years.
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7.2 General methodological issues

7.2.1 Methodology for representing land -use areas

The reporting format requires the estimation of GHG emissions into the atmosphere by sources arfdrsink
six landuse categories, namely Forest Land, Cropland, Grassland, Wetlands, Settlements and Other Land. Eacl
of these categories is divided into lands remaining in the given category during the inventory year, and lands
that are newly converted intdhe category from a different one. Accordingly, GPG for LULUCF outlines the
appropriate methodologies for estimation of emissions.

Consistent representation of land areas and identification of fasel changes constitute the key steps in the
inventory of he sector in accordance with GPG for LULUCF. The adopteddandpresentation and lardse
change identification system was built gradually since the 2007 NIR submission. It was radically improved in the
2008 NIR submission and further refined in 20®&ntory submission.

Initially, the identification of landise categories was based on two key data sources. Information on areas of
the individual laneuse categories was obtained from the Czech Office for Surveying, Mapping and Cadastre
(COSMC; www.cuziz). It provided annually updated cadastral information, published as aggregated data in
the statistical yearbooks. The second data source utilized previously was the Land Cover Database of the Pan
European CORINE project (reference years 1990 and 200@)niatered by the Czech Ministry of the
Environment. The combination of COSMC cadastral data and CORINEsdantange trends permitted
estimation of landuse changes. Although this method was endorsed by the 20&ountry review, the
aggregated landise information did not provide sufficient spatial details and the COR#xikzed trends
remained uncertain for several reasons.

Since the 2008 NIR submissitime land-use representation and the langse tiange identification system
has been based exclugly on the annually updated COSMC data, elaborated at the level of about 13
thousands individual cadastral units. This system was built in several steps, including 1) source data assembly 2
linking landuse definitions 3) identification of largse changel) complementing time series. These steps are
described below. The result is a system of consistent representation of land areas having the attributes of both
Approach 2 and Approach 3 (GPG for LULUCF), permitting accounting for-aliéammansitionsri the annual
time step.

7.2.1.1 Source data compilation

The methodology requirements and principles associated with the approaches recommended by the GPG for
LULUCF (IPCC, 2003) imply that, for réqorted period of 1990 to 2012the required land use should be
available for the period starting from 1969. Information on land use was obtained from the Czech Office for
{ dzZNPSeAy3dr al LIWAY3I YR [/ RFAGNE 6/ h{a/ v 6KAOK IR
fryR OFGS3I2NASa¢ 6! ke kompiléddt thieReSel of the ifddual Bada$tral uwit§ (1992
2012 andindividual districts (1962012. There are over 13 000 cadastralits, the number of which varies
due to separation or division for various administrative reasoim the period 0fl992 to 2012 the total
number of cadastral units varied between @37 and 1379.

To identify the administrative separation and division of cadastral units, these were crosschecked by
comparing the areas in subsequent years using a threshold of onarbetifference. Neighbouring cadastral
units mutually changing their areas in subsequent years were integrated. Until the reported year of 2006, this
concerned a total of 706 former and/or current units that were integrated into 235 newly labelled Whits.
resulted in a total of 12 624 cadastral units, for which the annual-ls®lchange was specifically estimated
(see below). The land use system was further refined for reporting years since 2007. Thereon, the eventual
integration of cadastral units igerformed on an annual basis and hence concerns only those cadastral units
where some land was exchanged between two subsequent year08@ there werel2 integrated cadastral
units, which affected a total d26 individual cadastral units. This furthencreased the spatial resolution of the
system, as the land use change identification could be analgsed8 013individual units i012as compared
to 12 624 units for the years until 200Big.7-2).

To obtan information on laneuse and lanelse change prior 1993, a complementary data set from COSMC
at the level of 76 district units was prepared. It actually covered the period since 1969. It was required for
application of the IPCC default transition timeripe of 20 years for carbon stock change in soils. The spatial
coverage of cadastral and district units is also showfigt-2.
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7.2.1.2 Linking land -use definitions

The analysis of land use and lamske change is basegly G KS RIFGF FNRY GKS a! 331
flryR OFGiS3I2NASa¢ 6! 1/ [/ 0 OSyidNrtte O2fftSOGSR | yR
Coll., on Registration of proprietary and other material rights to real estate, and Act No. 324Ck8l., on the
real estate cadastre of the Czech Republic (the Cadastral Act), both as amended by later regulations. AACL(
distinguishes ten land categories, six of them belonging to land utilized by agriculture (arable lafieldmp
vineyards, gardes, orchards, grassland) and four under other use (forest land, water surfacesjbaileas
and courtyards, and other land). Additionally, the land register included information on land use for every land

[ districts
L cadastral units
- integrated cadastral units

[ districts
| cadastral units
- integrated cadastral units

Fig.7-2 Cadastral units (grelines), integrated cadastral units (shading) and district borders (black lines) as used unti
2006 (top) and the currentlyefined situation for year 201Zbottom)
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parcel. Different AACLC land categories may hdeatical use. Both land categories and land use in the
COSMC database were linked so as to most closely match the default definitions of the six majmseland
categories (Forest Land, Cropland, Grassland, Wetlands, Settlements and Other Land ) by Gil?éh for
LULUCF (IPCC, 2003). The specific definition content can be found in the respective Chapters 7.3 to 7.8 devote
to each of the major landise categories.

7.2.1.3 Land-use change identification

The critical issue of any LULUCF emission inventory iseteentdnation of landuse change. This inventory
identifies and quantifies landse change by balancing the six major fause areas for each of the individual o
integrated cadastral units (1&L3 units in year 20)2on an annual basis using the subsequgsars of the
available period. The approach is exemplifiedrig.7-3. In the example of the cadastral unit of Jablunkov (ID
656305), it can be observed that, during 2006, three fasd categories lost their lanwhile one exhibited an
increase. This identifies three types of lamske conversion with specific areas corresponding to the proportion
of the loss of all the contributing categories. Similarly, if the converted land were to be attributed to two or
more land-use categories, it would be accordingly distributed in proportion to the increase in their specific
areas. Since this task is computatiotensive, involving tens of thousands of matrix manipulations, it is
handled by a specific software applicatideveloped for this purpose using the M&cess file format. All
identified landuse transfers are summarized by each type of {agd change on an annual basis to be further
used for calculation of the associated emissions.

YEAR | ID_CU(Name) | Cropland |Forestiand| Grassland | Otherland |Settiements| Wetiands | ALL
2005 656305 (Jablunkov) 2880337 1737355 3480215 302322 1649308 336775 10386312
2006 656305 (Jablunkov) 2806120 1737355 3473992 302322 1729860 336666 10386315

Difference -74217 0 -6223 0 80552 -109 3
Increment 100% 80552
Loss 92.1% 7.7% 0% -80549
Estimation 74220 6223 109
Conversion type Area (m2)
Cropland_Settlements 74220
Grassland_Settlements 6223
Wetlands_Settlements 109

Fig.7-3 Example of laneused change identification for year 2006 and cadastral unit 656306 (Jablunkov); all spatial units areinm
7.2.1.4 Complementing time series

The above described calculation of lamsk changet the level of individualadastral units wagperformed
for the years 1993 to 201Decause the data othat spatial resolutiorhas only been available since 1992. For
the years preceding 1993, i.e., for lande change attributed to the years 1970 to 1992, an identical approach
asdescribed above was used, but with aggregated cadastral input data at the level on the individual districts.
Since there might be a discrepancy between the identified land use conversions at the two spatial levels, the
previous inventories used an adjustmteof the district level data usingased on a linear regression function
between R (the ratio of identified land conversions at the level of the districts and individual cadastral units)
and the logarithmically transformed areas from the data at the distevel. That correctionvasderived at the
level of the major landise categories, using the annual data from the period of 1993 to 2006, for which the
land-use conversions could be estimated independently at both spatial levels, i.e., districts aviduiald
cadastral unitgCienciala and Apltau&007).However, this approach also resulted in minor inconsistencies in
land use matrices for the initial years of the reporting period. Based on the recommendations of the recent
reviews to address this inosistency, the procedure was newly addressed by the inventory team in 2013. This
also involved a consultation at teézech Office for Surveying, Mapping and Cadastre (CO8MCcuzk.cy,
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which administers the source infmation on land use used in the LULUCF emission invén®aged on the
internal analysis and the recommendations of COSMC, the current inventory reverts to the exclusive use of the
original data on land use without any further corrections. The sourcerrimdtion on land use since 1969
required for building the LULUCF land use representation and land use change identification system was
revised and the entire time series recalculated. Due to the IPCC default time period of 20 years used for
reporting the onverted land, the above revision affects most of the reporting period. Hence, the current
extensive revision represents the most detailed and most objective information on land use and land use
change pragmatically achievable on the basis of the avaitahlece data requiredor the reporting period.

7.2.2 Land-use changez overall trends and annual matrices

The overall trends in the areas of the major lamgk categories in the Cae Republic for the 1970 to 2012
period are shown irFig. 7#4. The largest quditative change is associated with the Cropland and Grassland
land-use categories.
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Fig.7-4 Trends in areas of the six major langse categories in the CzZedRepublic between 1970 and 201Based on informatim
from the Czech Office for Surveying, Mapping and Cadastre)

An insight into the net trends shown Kig.7-4 is provided by analysis of lanbe changes as described in
Section 7.1.2Table 73 shows a product ofhat analysis, namely the areas of lanse change among the
major landuse categories over the 1990 to 20)&riod in the form of landise change matrices for the
individual years. It is important to note that the annual totals for the individual yeatseématrices do not
necessarily correspond to the areas that appear in the CRF Tables, which accounts for the progrgssing 20
transition period that began in 1970. This is a Tier 1 assumption of GPG for LULUCF for estimation of changes il
soil carbonstock. This also implies that the areas relevant to the biomass pool are not the same as those for
the soil pools; this is important for interpretation of the emission factors estimated from theuaedchange
areas accumulated over A@ar periods. Secally, for Forest Land, the available input information at a
detailed (cadastral, district) level did not permit separation of the fraction of permanently unstocked Forest
Land devoted to use other than growing forests. This small fraction of Forest Larsgpaaated expost after
estimating laneuse changes and summing over the whole country, when it was assigned to Grassland.

% The Czech Office for Surveying, Mapping and Cadastre (COSM®w.cuzk.c) representatives alsorovided the
latest update on the progress in digitizing cadastral land use information in the Czech Republic, which is planned to be
finalized in 2017. This major reconciliation of land use information is in progress and explains the nature of ttgg ongoin
area rectifications in the official reports on areas of land and land use categories in the country. On request obtlge invent
team, this information was also provided in written and digital form, which is available at request from the inventory team.
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Tab.7-3 Landuse matrices describing initial and final areas of particular lamsk categories and the identified annual lardse

conversions among these categories for years 1990 to201

Year 1990 Initial (1989) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | ForestLand 2 628.6 0.4 0.5 0.0 0.0 0.0 2 629.5
8 Grassland 0.1 869.3 8.8 0.0 0.0 0.0 878.2
3 Cropland 0.0 0.3 3454.6 0.0 0.1 0.0 3 455.0
§ Wetland 0.0 0.4 0.4 155.9 0.8 0.0 157.5
i Settlements 0.3 3.7 3.7 0.1 651.2 0.0 658.9
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (ha) 2 629.0 874.0 3468.0 156.1 652.1 107.2 7 886.4
Year 1991 Initial (1990) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | ForestLand 2 629.0 0.1 0.2 0.0 0.0 0.0 2 629.3
§ Grassland 0.3 877.8 31.3 0.0 0.3 0.0 909.8
=) Cropland 0.0 0.0 3420.3 0.0 0.0 0.0 3420.4
§ Wetland 0.1 0.1 0.5 157.5 0.0 0.0 158.1
iC Settlements 0.1 0.2 2.7 0.0 658.6 0.0 661.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 629.5 878.2 3 455.0 157.5 658.9 107.2 7 8864
Year 1992 Initial (1991) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
_ | Forest Land 2628.9 0.1 0.1 0.0 0.0 0.0 2629.1
§ Grassland 0.2 909.3 8.3 0.1 0.0 0.0 917.9
= Cropland 0.0 0.1 3410.7 0.0 0.0 0.0 3410.9
T Wetland 0.0 0.0 0.1 157.9 0.0 0.0 158.1
iC Settlements 0.2 0.3 1.2 0.1 661.6 0.0 663.3
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 629.3 909.8 3420.4 158.1 661.6 107.2 7 886.4
Year 1993 Initial (1992) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | ForestLand 2 628.2 0.1 0.1 0.0 0.2 0.0 2 628.6
§ Grassland 0.1 916.6 1.6 0.0 0.3 0.0 918.6
=) Cropland 0.2 0.6 3407.9 0.0 0.4 0.0 3409.1
[ Wetland 0.0 0.1 0.0 157.9 0.3 0.0 158.3
iL Settlements 0.5 0.4 1.2 0.1 662.3 0.0 664.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2629.1 917.8 3410.9 158.1 663.4 107.2 7 886.4
Year 1994 Initial (1993) Area
Category Forest Land | Grassland Cropland Wetlands Settlemens Other Land (kha)
__ | ForestLand 2628.1 0.2 0.2 0.1 0.9 0.0 2 629.5
§ Grassland 0.1 917.2 14.8 0.0 0.4 0.0 932.5
= Cropland 0.1 0.7 3392.7 0.0 0.4 0.0 3394.0
g Wetland 0.0 0.1 0.0 158.1 0.4 0.0 158.6
i Settlements 0.4 0.4 1.3 0.1 662.6 0.0 664.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 628.6 918.6 3409.1 158.4 664.7 107.2 7 886.7
Year 1995 Initial (1994) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
. Forest Land 2 629.0 04 0.3 0.0 0.5 0.0 2 630.1
§ Grassland 0.1 930.9 154 0.0 0.5 0.0 946.9
) Cropland 0.2 0.8 3376.9 0.1 0.6 0.0 3378.5
§ Wetland 0.0 0.1 0.1 158.4 0.4 0.0 159.1
i Settlements 0.3 0.4 1.2 0.1 662.8 0.0 664.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 629.5 932.5 3393.9 158.6 664.8 107.2 7 886.6
PARTL: LANDUSE LANDUSECHANGE ANBORESTRCRFECTOR) 151




& OCHMI

NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI®990-2012

Year 1996 Initial (1995) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
- Forest Land 2629.2 0.4 0.9 0.0 0.5 0.0 2631.0
S Grassland 0.3 9437 45.4 0.1 1.3 0.0 990.9
% Cropland 0.2 2.2 3330.8 0.1 0.8 0.0 3334.0
[ Wetland 0.0 0.1 0.1 158.8 0.3 0.0 159.3
iT Settlements 0.4 0.5 1.4 0.1 661.8 0.0 664.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2630.1 946.9 3 378.6 159.1 664.7 1072 7 886.7
Year 1997 Initial (1996) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | ForestLand 2630.1 0.4 0.3 0.0 0.9 0.0 2 631.8
§ Grassland 0.2 987.2 10.2 0.1 1.1 0.0 998.8
=) Cropland 0.2 2.6 33222 0.1 1.3 0.0 3326.4
§ Wetland 0.0 0.1 0.1 159.0 0.2 0.0 159.4
i Settlements 0.4 0.6 1.1 0.1 660.8 0.0 662.9
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2630.9 990.9 3334.0 159.3 664.3 107.2 7 886.6
Year 1998 Initial (1997) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | Forest Land 2630.3 0.7 0.5 0.1 2.3 0.0 2 633.8
§ Grassland 0.4 983.6 5.8 0.3 2.8 0.0 992.9
=) Cropland 0.4 13.4 3318.3 0.4 4.5 0.0 3337.0
T Wetland 0.1 0.2 0.1 158.2 0.4 0.0 159.0
iC Settlements 0.5 0.9 1.5 0.3 652.9 0.0 656.1
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 631.7 998.8 3326.2 159.3 662.8 107.2 7 886.0
Year 1999 Initial (1998) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | Forest Land 2632.9 0.5 0.3 0.0 0.7 0.0 2634.5
§ Grassland 0.1 991.1 4.1 0.0 0.4 0.0 995.7
= Cropland 0.1 0.9 3330.6 0.0 0.6 0.0 3332.2
g Wetland 0.1 0.1 0.2 158.7 0.1 0.0 159.2
i Settlements 0.6 0.6 1.9 0.1 654.4 0.0 657.5
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 633.8 993.1 3337.1 159.0 656.2 107.2 7 886.4
Year 2000 Initial (1999) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
. Forest Land 2633.8 0.5 0.5 0.1 2.4 0.0 2 637.3
§ Grassland 0.1 992.9 13.1 0.1 0.4 0.0 1 006.6
S Cropland 0.1 1.7 3 316.6 0.1 0.3 0.0 3318.8
[ Wetland 0.1 0.1 0.2 158.9 0.1 0.0 159.3
iC Settlements 0.4 0.5 1.9 0.1 654.3 0.0 657.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 634.5 995.8 3332.2 159.3 657.5 107.2 7 886.5
Year 2001 Initial (2000) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | ForestLand 2 636.8 0.5 0.4 0.0 1.1 0.0 2 638.9
é' Grassland 0.1 1004.8 6.0 0.0 0.5 0.0 1011.4
8 Cropland 0.1 0.8 3310.3 0.0 0.3 0.0 3311.6
§ Wetland 0.0 0.1 0.1 159.2 0.1 0.0 159.6
[ Settlements 0.3 0.4 1.9 0.1 655.1 0.0 657.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 637.3 1 006.6 3318.7 1594 657.2 107.2 7 886.5
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Year 2002 Initial (2001) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
- Forest Land 2638.4 0.9 1.1 0.0 2.5 0.0 2643.1
S Grassland 0.1 1009.3 3.7 0.0 0.9 0.0 1014.0
8, Cropland 0.0 0.3 3303.9 0.1 0.1 0.0 3304.5
[ Wetland 0.1 0.1 0.2 159.4 0.2 0.0 159.9
iC Settlements 0.3 0.8 2.6 0.1 654.3 0.0 658.1
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2638.9 1011.4 3 311.6 159.6 658.0 107.2 7 886.8
Year 2003 Initial (2002) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
_. | ForestlLand 2642.1 0.6 0.7 0.0 0.7 0.0 2644.2
g Grassland 0.1 1011.2 4.6 0.0 0.3 0.0 1016.3
S Cropland 0.1 15 3296.9 0.0 0.1 0.0 32986
§ Wetland 0.0 0.1 0.2 159.7 0.1 0.0 160.1
i Settlements 0.5 0.6 2.1 0.1 656.9 0.0 660.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2642.9 1014.0 3304.5 159.9 658.1 107.2 7 886.7
Year 2004 Initial (2003) Area
Category ForestLand Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | Forest Land 2643.5 0.8 0.8 0.0 0.6 0.0 2 645.7
é’ Grassland 0.1 1013.8 3.1 0.0 0.4 0.0 1017.4
S Cropland 0.1 0.7 3291.9 0.0 0.2 0.0 3292.8
T Wetland 0.0 0.2 0.2 159.9 0.1 0.0 160.5
iC Settlements 0.5 0.9 2.7 0.1 658.9 0.0 663.1
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 644.2 1016.4 3298.7 160.1 660.2 107.2 7 886.8
Year 2005 Initial (2004) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
_. | ForestlLand 2645.1 0.9 0.9 0.0 0.6 0.0 2647.4
§ Grassland 0.1 1015.1 4.0 0.0 0.3 0.0 1019.5
S Cropland 0.1 0.4 3284.9 0.0 0.2 0.0 3285.7
T Wetland 0.0 0.2 0.2 160.4 0.1 0.0 160.9
i Settlements 0.4 0.8 2.7 0.1 661.9 0.0 666.0
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 645.7 1017.4 3292.8 160.5 663.1 107.2 7 886.7
Year 2006 Initial (2005) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
. Forest Land 2647.0 0.7 1.0 0.0 0.4 0.0 2 649.1
§ Grassland 0.1 1017.6 4.0 0.0 0.2 0.0 1021.9
N Cropland 0.1 0.4 32775 0.0 0.2 0.0 3278.2
§ Wetland 0.0 0.2 0.3 160.7 0.2 0.0 161.4
i Settlements 0.3 0.7 2.8 0.1 664.9 0.0 668.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2647.4 1019.5 3285.6 160.9 665.9 107.2 7 886.7
Year 2007 Initial (2006) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | ForestLand 2 648.8 0.6 0.9 0.0 0.9 0.0 2 651.2
'é Grassland 0.1 1019.9 3.5 0.0 0.2 0.0 1023.7
8 Cropland 0.0 0.5 3270.4 0.0 0.2 0.0 3271.2
§ Wetland 0.0 0.2 0.3 161.2 0.4 0.0 162.1
[ Settlements 0.3 0.7 3.0 0.1 667.1 0.0 671.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 649.1 1021.9 3278.1 161.4 668.8 107.2 7 886.7
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Year 2008 Initial (2007) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
- Forest Land 2 650.8 0.5 0.8 0.1 0.9 0.0 2 653.0
S Grassland 0.0 1021.8 3.3 0.0 0.1 0.0 1025.4
8, Qopland 0.1 0.4 3 263.6 0.0 0.2 0.0 3264.4
[ Wetland 0.0 0.2 0.3 161.9 0.1 0.0 162.5
iC Settlements 0.3 0.7 3.1 0.1 669.8 0.0 674.0
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2651.2 1023.6 3271.1 162.1 671.2 107.2 7 886.5
Year 2009 Initial (2008) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
_. | ForestlLand 2 652.6 0.7 0.8 0.1 1.1 0.0 2 655.2
§ Grassland 0.1 1023.3 4.7 0.0 0.3 0.0 1028.4
S Cropland 0.0 0.5 3255.4 0.0 0.2 0.0 3 256.2
§ Wetland 0.0 0.2 0.3 162.9 0.1 0.0 162.8
i Settlements 0.3 0.8 3.2 0.2 672.2 0.0 676.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 653.0 1025.4 3264.3 162.5 674.0 107.2 7 886.5
Year 2010 Initial (2009) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
_. | ForestlLand 2654.6 0.6 1.1 0.1 0.9 0.0 2657.4
g Grassland 0.1 1026.1 4.8 0.0 0.5 0.0 1031.5
S Cropland 0.1 0.6 3246.7 0.0 0.2 0.0 3247.6
§ Wetland 0.1 0.2 0.4 162.3 0.2 0.0 163.1
[ Sdtlements 0.3 1.0 3.2 0.3 674.7 0.0 679.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 655.2 1028.5 3256.2 162.8 676.6 107.2 7 886.5
Year 2011 Initial (2010) Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
__ | Forest Land 2 656.9 0.6 0.8 0.1 14 0.0 2 659.8
g Grassland 0.1 1 029.6 4.8 0.0 0.5 0.0 1 035.0
S Cropland 0.1 0.6 3238.7 0.1 0.5 0.0 3239.9
T Wetland 0.1 0.2 0.3 162.8 0.1 0.0 163.1
i Settlements 0.2 0.7 3.1 0.2 677.1 0.0 681.3
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 657.3 1031.6 3247.7 163.1 679.6 107.2 7 886.5
Year 2012 Initial (2012 Area
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land (kha)
Forest Land 2 659.3 0.7 0.8 0.0 1.0 0.0 2 661.9
i Grassland 0.1 1032.5 4.0 0.0 0.5 0.0 1037.2
8 Cropland 0.1 0.8 3231.6 0.0 0.4 0.0 3232.9
[ Wetland 0.0 0.2 0.3 163.2 0.2 0.0 164.0
ir Settlements 0.3 0.8 3.0 0.2 679.2 0.0 683.5
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 659.8 1035.0 3239.9 163.4 681.3 107.2 7 886.6

7.2.3 Methodologies to estimate emissions

The estimation of emissions and removalsCa3 and norCQ gases for the sector was performed according
to Chapter 3 of GPG for LULUCF (IPCC, 2003). Adtijtiche 2006 Guidelines for National Greenhouse Gas
Inventoriesg Agriculture, Forestry and Other Land Use (IPCC, 2006) were consulted whenever appropriate. The
following text describes the inventory for the individual lamsk categories, noting vitaformation on the
category within the conditions of the Czech Republic, the methodology employed, uncertainty and time
consistency, QA/QC and verification, recalculations and sespeeific planned improvements.
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7.3 Forest Land (5A)
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Fig.7-5 Forest Land in the Czech Repuldidistribution calculated as a spatial share of the category within indival cadastral
units (as of 201p

7.3.1 Source category description

The Czech Republic is a country with a long foresaigition. Practically all the forests can be considered to
be temperatezone managed forests under the IPCC definition of forest management (GPG Chapter 3, IPCC
2003). With respect to the definition thresholds of the Marrakesh Accords, Forest Land isddadimand with
woody vegetation and with tree crown cover of at least 30 %, over an area exceeding 0.05 ha containing trees
able to reach a minimum height of 2 m at matufityThis definition of forests excludes the areas of
permanently unstocked cadastréorest land, such as forest roads, forest nurseries and land under power
transmission lines. The permanently unstocked area of cadastral forest land has predominantly the attributes
of Grassland, and therefore it was ascribed to that category. Hencest-band in this emission inventory
corresponds to the national definition of timberland (Cladeorestry Act 84/1996). In 201the stocked forest
area (timberland) qualifying under the category of Forest Land in this emission inventory eqichi@@l
thousand ha, representing 98 % of the cadastral forest land in the Czech Republic. The permanently unstocked
area represents 2 % of the forest land according to cadastral data and it was linked by this proportion to the
area of Forest Land for the whole timeris since 1969.

Forests (cadastral fest land) currently occupy 33% of the area of the country (MAR013. The tree
species composition is dominated lsonifers, which represent 73% of the timberland area. The four most
important tree species inhis country are spruce, pine, beeahd oak, which account for 51.4, 16.7, amd
7.0 % of the timberland area, respectively (M®13. Broadleaved tree species have been favored in new
afforestation since 1990. The proportion of broadleaved tree spéoi@eased from 21 % in 1990 &tmost 26

* These parameters, together with the minimum width of 20 m for linear forest formations, were given in the Czech
Initial Report under the Kyoto Protocol
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% in 2012 The total growing stock (merchantable wood volume) in forests in the country has increased during
the reported period from 564 mil. fin 1990 to 68@mil. m® (under bark) in 201ZMA, 2013.

Several souwres of information on forests are available in the Czech Republic. The primary source of activity
data on forests used for this emission inventory is the forest taxation data in Forest Management Plans (further
denoted as FMP), which are administered centrf @ o6& GKS C2NBadG al yl3IavaSyd |
supervised (since 2012) by the Czech ForestsWith 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 scattdredighout the country. The
information in FMP represents an ongoing national stanse type of forest inventory. The second source of
information consists in the data from the first cycle of the statistical (sample based, tree level) National Forest
Inventory (NFI) performed during 20€2004 by FMI. The results of the first NFI cycle were published in 2007
(FMI, 2007 The second NFI cycle is currently in operation, scheduled for years 2011 to 2015. The most recent
statistical information on forests at @ounty level gives the Czech landscape inventory (CzechTerra,
666 P01 SOKGSNNI oOT 0 + LINRP2SOG TFdzyRSR o6& (RShisaAyA
emission inventory is dominantly based on the FMP data, which have also been usedHeriaietnational
reporting on forests of the Czech Republic to date. Whenever feasible, the information from other inventory
programs mentioned above and/or other sources was also utilized.

FMP data were aggregated in line with the courgpecific approdtes at the level of the four major tree
species (beech: all broadleaved species except oaksaki: all oak species,-pine: pines and larch, ispruce:
all conifers except pines and larch) and atgsses (1@ear intervals). For these categoriespging 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 for each inventory
year. It can be observed fig. 76 that the average growing stock has increased steadily for all tree species
groups since 1990 in this country. In addition to the four major categories by predominant tree species, clear
cut areas are also distinguished, forming another, specificcaidgory of Forest Land as reported in this
submission. A cleatut area is defined as a temporarily unstocked area following final or salvage harvest of
forest stands. It ceases to exist once it is reforested, which must occur within two years accordingzedhe C
Forestry Act. There is no detectable carbon stock change for this category and it is introduced solely for the
purpose of consolidated, transparent and consisteeparting of forest land. In 2012clearcut areas
represented 1.1 % of Forest Land.

® The first cycle of the statistical (sample based, tree level) forest inventory was performed 20842004 by the
C2NBald alyl3SYSyid &y dabémi Thes® dabaGralitatimher growing $togk volumes (328%ma
under bark, excluding standing dead trees) than those reported so far for this country on the basis of data from forest
managenent plans. This was mainly prescribed to methodological differences between theagsgnohventory used for
forest management planning and the treS @St = &l YLIX S ol &SR &0 G Aedadl, 2@b;FMIT 2 NB 3
2007). However, only eninventory cycle of sample based inventory it is not readily usable for detecting carbon stock
change in forests.

® The results of the CzechTerra national landscape inventory project show a mean growing stock volume>#fa305 m
under bark (IFER010), ie., lower than the estimates of FMI (2007).
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Fig. 7-6 Activity data ¢ mean growing stock volume against stand age for the four major grewgb species during 1990 to 2012
each line corresponds to an individual inventory year. The symbols identifyydhé situation in 1990 and 2012

The annual harvest volume constitutes the other key information related to forestry. This value is available
from the Czech Statistical Office (CzSQO). CzSO collects this information on the basis of about 600 country
respondents relevant forest companies and forest owners) and encompasses commercial harvest and fuel
wood, and included compensation for the forest areas not covered by the respondents. According to this
information, the total drain of merchantable wood from forestsiieased from 13.3 mil. fin 1990 to 15.1mil.
m® (under bark) in 2012down from the altime high 18.5 mil. rhharvested in 2007 (all data wf to
underbark volumes, MA 20}.3

The Czeclemission inventonalso includes théarvest losdue to disturbace events and other reasons,
the estimate of which has been revised for this inventory submission. Specifically, it newly includes the officially
reported estimates from the Czech Statistical Office (CzSO), available since year 2009. This complements the
previously applied harvest loss estimates increasing the reported harvest bybextichl5 % is applied to final
and salvage logging volumes, respectively (see Section 7.3.2 below). The salvage logging operations concer
dominantly stands of coniferous ggies, which are commonly hit by windstorms, snow and {beedtle
calamities in this countryThereon, the Czech emission inventory includes an explicit estimate of disturbance,
which includes the categories of natural disasters, pollution, insect andr dbeSO, J. Kahuda, personal
communication 2013). Therefore, the totapplicableharvestlossis linkedto the actualshare of salvage
logging that isannually reported by CzSO and elsewhere (MA 2ah32012 the applicable @lume of total
annual harvesdrain reached 17.0nill. m®, down from the maximum of 21.@ill. m® estimated for2007. The
harvestdrain applicablefor the emission inventory fathe entire remrting period since 1990 to 2018 shown
in Fig. 77.
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Fig.7-7 The applicabldotal annual harvestdrain for coniferous (Con.) and broadleaved (Broadl.) tree specighichincludesboth
the reported quantities of merchantable wood for the two categories (Con. merch, Broadl. merch.) #mlassociged harvest loss
(Con.extra, Broadl.extra) for the entire reporting period 1990 to 202.

7.3.2 Methodological issues

Categoryb5A Forest Landhcludes emissions and sinks ©8 associated with forests and nedQ gases
generated by burning in forests. This egory is composed &A1l Forest Land remaining Forest Laad5A2
Land converted to Forest Landihe following text describes the major methodological aspects related to
emission inventories of both forest swdategories.

The methods of area identificain described in Section 7.1.2 distinguish the areas of forest with neusad
change over the 20 years prior the reporting year. These lands are included in subc&Aadgorprest Land
remaining Forest Landlhe other part represents subcategdB2 Landconverted to Forest Land.e., the
F2NBad FNBFa aAy GNI yaadaA2yuse catégorids ogeSNER0 years/piids ithé R
reporting year. The areas of forest subcategories, &l and 5A2accumulated over a 2@ear rolling perid
can be found in the corresponding CRF Tables. The annual matrices of identifieddaaad laneuse changes
are given irifab 73 above.

7.3.2.1 Forest Land remaining Forest Land

Carbon stock change in categdl Forest Land remaining Forest Ladiven bythe sum of changes in
living biomass, dead organic matter and soils. The carbon stock change in living biomass was estimated using
the default method according taeq. 3.3.2 of GPG for LULUCF. This method is based on separate estimation of
increments andemovals, and their difference.

The reported growing stock of merchantable volume from the database of FMP formed the basis for
assessment of the carbon increment (Egs. 3.2.4 and 3.2.5 of GPG for LULUCF). The key input to calculate th
carbon increment istte volume incremently) data. In the Czech Republic, these values have been traditionally
calculatedat FMFP (FMP database administrator; see also Acknowledgment) and reported to the national and
international statistics. The calculation is performed la tevel 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
dzyATe (62 RAFTFSNBYG ol asS Ay T2 Neralilewm)foringranentldssiriate® { OK
and to apply only the latest source across the entire reporting period. This was to comply with the GPG for
LULUCF requirements of consistent time series. No change, apart from enteriagttia¢incrementfor the
latest reported yearhas beemmade to the increment in the inventory submissions thereaftag(7-8).

’ Alternative approaches of the stockange method (Eq. 3.2.3; IPCC 2003) were also analyzed (Cienciala et al. 2006a)
for this category. However, for several reasons the default method was finally adoptedh, iwldtscussed in the cited
study.

® Since 2012, the Czech Forests, s.e., supsthis@dministration of FMP and the estimates of increment are provided
on request by the Czech Ministry of Agriculture, which is responsible for the forestry sectargrttledizech Forests, s.e.
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Fig.7-8 Current annual incrementlGcrement mill. m® underbark) by the individuatree species groups as used in the reporting
period 1990 to 202.

The merchantable volume incremeri§)(is converted to the biomass increme@(,), biomass conversion
and expansion factors applicable for incremdBCEf usingEgs. 2.9 and 2.10 E®LU, 2006) as follows:

I:x:G :aj (A] * c-:'rotalj* CF) (1)

where Ajand CErepresent the actual stand area (ha) and carbon fraction of dry matter (t C per t dry matter),
respectively, for each major tree species tyifbeech, oak, pine, spruce), whie;,,, is calculated for eacjas
follows:

C:"Total = a.{ IV* BCEI:i*(:L +R} (2)

where R is a root/shoot ratio to include the beloground component. The total biomass increment is

multiplied by the carbon fraction and the applicable forest land afesh. 7-4 lists the factors used in the
calculation of the biomass carbon stock increment.

Tab.7-4 Input data and factors used in carbon stock ieenent calculation (1990 and 201shown) for beech, oak, pine and spruce
species groups, respectively

Variable or conversion factor Unit Year 1990 Year 2012

Area of forest land remaining forest landhj kha 374; 153; 457; 1510 476; 180; 427; 149
Biomass conv. & exp. factor, incBCEff Mg m° 0.74; 0.86; 0.52; 0.60 |0.74; 0.85; 0.53; 0.60
Carbon fraction in biomassQf t C/t biomass 0.48 0.48; 0.49; 0.49 [0.48 0.48; 0.49; 0.49
Root/shoot ratio (R) - 0.20 0.20

Volume increment K,) mha’ 6.55; 5.96; 5.84; 7.89 |7.21; 6.12; 6.91; 95

In Tab.7-4, A represents only the areas &A1 Forest Land remaining Forest Lanpdated annually. The
applied biomass conversion and expansion factors applicable for the incre@iE{and growing stock
volumes BCEF) 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 the
biomass conversion and expansion fastare agedependent (Lehtonen et al., 2004, 2007), they respect the
actual ageclass distribution of the dominant tree species. Hence, BeEFvalues shown inrab. 7-4 are
weighted means considering the actualwmes of the individual age classes for each of the major tree species.
Besides the allometric equations noted above, the source dendrometrical material used for derivation of the
country-specificBCEFvalues were the data of the landscape inventory prodf / T SOK¢ SNNI 062 SN
first cycle was completed in 2009 and these dendrometrical data hence represent the most current information
on the Czech Forests available in the country. The tree level data together with the information of age was
used b assess the mediaBCEFvalues for each age class and major tree specssce this inventory
submission, carbon fraction in woody bioma€dj(of 0.5Q a generally accepted default constaitPCC003)
was replaced by somewhat more conservative valok§.48 and 0.49 for broadleaved and coniferous tree
species, respectivelyTéb. 7-4). This is in line with the values suggested by IPCC (2006) based on a more
extensive literature surveyR was selected as a consative value from the range recommended for
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temperate-zone forests by IPCC (2003). It corresponds well to the available relevant experimental evidence
62SNyeéesz wmebdlnZD06)DasBvBllyas to the evidence apparent from the parameterized allometric
equations for the major tree species (Wirth et al., 2004, Wutzler et al., 2Q@8}the annually updated volume
increment estimated per hectare and species group as described above.

The estimation of carbon drair;(eq. 3) in the categorysAl Forest and remaining Forest Lanshsically
followseq.s. 3.2.6, 3.2.7 and 3.2.8 (IPCC, 2003). It uses the annual amount of total harvest removals reported
by the CzSO for individual tree species in the couagywell as the associated harvest loss, which islynew
(since 2009) explicitly reported by CzS@erefore, the total harvest draitdf covers thinning and final cut, the
amount of fuel wood, which is reported as an assortment under the conditions of Czech Faaestm@ll as the
associated harvest los30 includethe biomassloss associated witharvest the factor /. was applied to
reported harvest volumgit was calculated from annual harvest data and the share of salvage logging,
assuming %6 loss under planned forest harvest operations an@dfer acidental/salvage harvedtience, the
harvest volumeentering the actual emission calculatio i eq. 3 below)doesinclude the correction by the
above described factof.. This estimate was used to account for harvest loss associated the reportessharv
of merchantable wood volume until 2010. Since year 2011, however, the newly introduced harvest loss
estimate of CzSO is exclusively usdte calculation of théotal carbon drain I(; loss of carbonassociated with
wood removalotherwise followseq.2.12 (AFOLU 2006) as

LWOOd- removals— H* BCEF:(]- +R* CF (3)

where BCEFrepresents a biomass expansion and conversion factor applicable to harvested volumes,
derived from national studies or regional compilations that include the data from the Czech Republic as noted
and mentioned above. The application BCEf-considers the share of the planned harvested volume and the
actual salvage logging that was not planned. In the case of planned harvest volumes,-ttepagdentBCE}-
values also consider the mean felling agéhich is taken from the national reports of the Ministry of
Agriculture. For salvage logginBCEF represents the volumeveighted mean of all age classes for the
individual dominant tree species, as the actual stand age of those harvested volumes isvnnKine other
factors CF, R are identical to those described und&ab. 7-4. The specific values of input variables and
conversion factors used to calculdtare listed inTab.7-5.

Tab.7-5 Specific input data and factors used in calculation of carbon drain (1990 an@ 8@dbwn) for beech, oak, pine and spruce
species groups, respectively

Variable or conversion factor Unit Year 1990 Year 202
Harvest drain volumeHl, incl.F;) mill. m° 0.95 0.3%; 1.50; 12.2 1.72,054; 214,126
Biomass expansion factoBCEE) Mg m° 0.69; 0.81; 0.52; 0.59 |0.69; 0.81; 0.52; 0.57

The impact of disturbances (Eq. 2.14, AFOLU, 46806 ¥ull included in the total harvest drain volumid)(

The available data on salvage logging from CzSO (and MA 2013) can be even traced as of the disturbance origi
by categories including natural disaster, air pollution, insect and other. This informigtionandatorily
reported by the forestry practice, which must always prioritize salvage logging on account of the planned
harvest. However,a the present time, the disturbance in Czech forests since 199@dwerallynot reached
proportions above the buéring capacity of Czech forestry management practices. Consequently, any salvage
felling is flexibly allocated to the desired amount of planned wood removalsitasthereby accounted for in

the reported harvest volumes.

The assessment of the net carbstock change in organic matter (deadwood and litter) followed the Irier
(default) GPG for LULUCF assumption of zero change in these carbon pools. This is a safe assumption, as tt
country did not experience significant changes in forest types, distadan management regimes within 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, 2003). This concerns both mineral and organic soils. Tiné aoiés
occur only in the areas of the Spruce stdiegory on5A1 Forest Land remaining Forest Lafidey represent
protected peat areas in mountainous regions dominated by spruce stands, with no or specific management
practices. No such areas occur untlee other subcategorieswith the predominant species of Beech, Oak and
Pine.

Emissions in categor$Al Forest Land remaining Forest Landlude, in addition toCQ, also other
greenhouse gases<CH, CO,N,O and NOy) resulting from burning. This encomgses both prescribed fires
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associated with burning of biomass residues and also emissions due to wildfires. The emissions from burning of
biomass residues were estimated accordingtp 3.2.19 and the emission ratios in Table 3A.1.15 {TiB?CC,
2003) Under the conditions in this country, part of the biomass residues is burnt in connection with final cut.
Hence, this practice is limited to categdiland does not occur 0BA2 Land converted to Forest lafidhere
is no official estimate of the biomadraction burnt in forests of the country. The expert judgment employed in
this inventory considers that 1% of the biomass residues including bark is burnt. This is less than asfrmed
the inventoryyears until 2010which corresponds with the trend current forest management practices in the
country. The biomass fraction burnt was quantified on the basis of the annually reported amount of final felling
volume of broadleaved and coniferous speciBEEj-and CFas applied to harvest removals (abové&he
amount of biomass burndfy matter) was estimated as 588 Gg in 1990 and 316 Gg in 2012

The emissions of greenhouse gases due to wildfires were estimated on the basis of known areas burnt
annually by forest fires and the average biomass stock insfsraccording teq. 3.2.9 (IPCC, 2003). This
equation used a default factor of biomass left to decay after burning (0.45; Table 3A.1.12). The associated
amounts of norRCQ gases CH, CO,N,O and NO) were estimated according t@q.3.2.19. The amount of
biomass (dry matter) burned in wildfires wastiegated as 10.2 Gg in 1990 add.0 Gg in 2012The value
estimated for 2012 is the highest since 2003, when almost 87 Gg of biomass was burned in wildfires. However,
the most extreme year of the reporting ped was 1997, when about 228 Gg of biomass was burned due to
wildfires. The full time series and the associated emissions ofd@mases can be found in the corresponding
CRF Tables.

There are no direcN,O emissions from N fertilization on Forest Laiad, there is no practice of nitrogen
fertilization of forest stands in the Czech Republic. Similarly;@@remissions related to drainage of wet
forest soils are not reported, as this activity no longer occurs in practice.

7.3.2.2 Land converted to Forest Land

The methods employed to estimate emissions in B#€ Land converted to Forest Lazategory 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

For estimation of the net carbon stock change in living biomass on Land converted to Forest Land by the
Tierl method (IPCC, 2003), the carbon increment is proportional to the extent of afforested areas and the
growth of biomass. The revised methodolagylanduse change identification (Section 7.1.2) provides areas of
all conversion types updated annually. Land areas are considered to be under conversion for a period of 20
years, according the Tier 1 assumption of GPG for LULUCF. Under the conditldascountry, 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 8pwasiestimated from the
actual wood volumes and areas that were available per major species groups. Using the available activity stand
f S@St RIGFE OFGS3aA2NRAT SR o6& aLlsSoAsSa FyR 3S OflFaaSsSa
2005), the wood increment was derived for all the age classes above 20 years. For age clasd@nyedds),
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 yearsy watimated from linear interpolation between the
increment of age classes | and lll. For the year 2007 and forward, increment is derived for individual tree
species using the ratio of increment for individual tree species to the total stand incrememiésti from the
period 2000 to 2006.

Since the specific species composition of the newly converted land is unknown, the increment estimated for
the major tree species was averaged using the weight of actual areas for the individual tree species known
from the unchanged (remaining) forest land. Expressed in terms of aboveground biomass, the estimated
aggregated mean increment for 2012 was 3ilffa, a value matching that for temperate coniferous (3 t/ha)
and somewhat lower than that for broadleaved (4 t/hfayests given as defaults in GPG for LULUCF. The
estimation of increment in terms of aboveground biomass is facilitated by the age and species de0gent
values as described in Section 7.3.2.1 above. The estimated sppeific values dCEFappicable for young
trees until 20 years were 0.99, 1.25, 0.65 and 0.93 for beech, oak, pine and spruce, respectively.

The carbon loss associated with biomass in the category of Land converted to Forest Land was assumed to
be insignificant (zero). This is la@ise the first significant thinning occurs in older age classes, which is implicitly
accounted for within the category Forest Land remaining Forest Laisdalso important to note (in response

PARTL: LANDUSE LANDUSECHANGE ANBORESTRCRFECTOR) 161



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

to the previous inventory reviews) that in the conditions tbe country, there no biomass loss due to
disturbance on the land converted to forest land. It actually represents a land of newly established forest with
age of 1 to 20 years. As also apparent from the national statistics, there is no volume of sabgigg |
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 were assumed to be insignificant (zero), in
accordance with the assumptions of thel method (IPCC, 2003).

The net change of carbon stock in mineral soils was estimated using the cepeuific Tie@/Tier3
YSGK2R® LG ¢l a oFaSR 2y (GKS @SOG2NJ YI LI 2F (2LJA2Af
WI Y RSNJ 2 @t w9).sTheTmag cdridtruedl XoH forestr soils utilized over six thousand soil samples,
linking the forest ecosystem units stand site types and ecological series available in map®dD5and
110nnnx & dzaSR Ay GKS /1 S0OK &deaidSy 2esentd tha\sbildoiganit & L2
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 coarser 1@ and 1:5001 nn a2 A f YI LA ¢
WEYRSN] 2@t wantod® ¢KS LRtea2y It a2dz2NOS Yihdiddualg S NB
cadastral unit (n=13€13 in 2012, serving as reference legebf soil carbon stock applicable to forest and
agricultural soils. Since agricultural soils include both Cropland and Grasslangéndtegories, the bulk soil
carbon content obtained from the map was adjusted for the two categories. This was perféayrageplying a
NFGA2 2F nodyp NBtlFiAyad GKS az2iat OFNb2y 02y aSyi
communication 2007) and considering the actual areas of Cropland and Grassland in the individual cadastral
units. This system permitted estimi@n of the soil carbon stock change among categoBéd-orest Land,
5BCroplandand 5CGrassland The estimated quantities of carbon stock change at the level of the individual
spatial units entered 2@ear accumulation matrices distributing carbon irftactions over 20 years (Tiér
IPCC 2003). These quantities, together with the accumulated areas under the specific conversion categories,
were used for estimation of emissions and removal€ 6f.

The net changes of carbon stock in organic soils, doguanly in the sulzategory of stands dominated by
spruce, were assumed to be insignificant (zero). This is in accordance with the general assumption ofithe Tier
method applicable for forest soils, as no other specific methodology is available foriosgals besides the
drained ones (IPCC, 2003).

Non-CQ emissions from burning are not estimated for categbA2 Land converted to Forest Laad there
is no such practice in this country. The same applies td\temissions from nitrogen fertilizatigrwhich is
not employed in this country.
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<50

51-60
N 61 -80

I 81 - 110
I >110

N,
1 0 25 50 100

km

PARTL: LANDUSE LANDUSECHANGE ANBORESTRCRFECTOR) 162



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

Topsoil organic carbon - agricultural soil (30 cm; tha) 2 Topsoil organic carbon - forest soil (30 cm; t/ha)
(cadastral unit - mean) % % (cadastral unit - mean)

Fig. 79 Top-G2LJa2Af o6on OY0 2NHIFIYAO OFNbzy O2yiSyid YILI I RIFILGSR ¥
bottom ¢topsoil carbon content for agricultural (left) and forest (right) soils estimated as cadastral unit means from the source.map
The urit (t/ha) and unit categories are identical for all maps

7.3.3 Uncertainties and time consistency

The methods used in this inventory were consistently employed across the whole reporting perioth&
base year of 1990 to 2012

The uncertainty estimation waguided by the Tier 1 methods outlined in GPG for LULUCF (IPCC, 2003),
employing the following equations:

U-ota =\/U12 'U12 T U-Ill-z 4)

where Uy, is the percentage uncertainty in the product of the quantities dhdlenotes the percentage
uncertainties with ach of the quantities (Eq. 5.2.1, IPCC 2003).

For the quantities that are combined by addition or subtraction, we used the following equation to estimate
the uncertainty:

— \/(Ul* E])2 +(U2* E) 2 +.. ('Un* Er) i (5)
- IE+E +.. K|

where Ug is the percentage uncertainty of the surnt, is the percentage uncertainty associated with
source/sinki, andE is the emission/removal estimate for source/sinEq. 5.2.2, IPCC 2003).

It should be noted, however, thaty. 5 as exemplified in GPG for LULUCF, is not well applicable for the
LULUCF seatoSumming negative (removals) and positive (emission) memBgia (lenominator of equation
5 may easily produce unrealistically high uncertainties and theoretically lead to a division by zero, which is not
possible. In this respect, this approach ig norrect. In previous inventory reports, we stressed this issue and
recommended focusing to individual uncertainty components prior the resulting product of equation 5.

This inventory reporfollowsthe recommendations fothe recent reviews and the rews of the uncertainty
values and calculatie@made in the two earlier NIR reporfhe currently adopted uncertainty values are listed
below and/or under the corresponding subchapters of other land use categories. Apart the IPCC (2006), the
source informé&on for adjusted uncertainty values was the recently conducted statistical landscape inventory
2F GKS /1T SOK wSLlzotAO /T SOK¢SNNF 62SNyé Si FfdX w.
the default uncertainty values as recommendedUhFCCC (2005) and IPCC (2003, 2006) that concern areas of
land use (30), biomass increment ¢), amount of harvest (&), carbon fraction in dry wood mass%J,
root/shoot factor (30%), and factor (fz; 75%), used in calculation of emissions frdorest fires. The
uncertainty applicable tdCERvas 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 set by expert
judgment at 30%.

The approach of uncertainty combination for individual stdiegories of tree specias based on calculating
the mean error estimate from the components of carbon stock increase and carbon stock loss, which are both
given in identical mass units of carbper year. At the same time, we preserve the recommended logics of
combining uncertainties on the level of entire land use category or on the level of entire LULUCF sector
accordingeq. 5. This is calculated on the basisGf or CQ eq. units and the coasponding uncertainty
estimates respect the actual direction of source and sink categories to be combined.

U
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For 2012 the uncertainty estimates for the categoribAl Forest Land remaining Forest Land 5A2 Land
converted to Forest Landsing the abovedescribed approach reached 15.5 and 39%, respectively.
Correspondingly, the uncertainty for the entire categb#y Forest Lanteached 14.%4.

7.3.4 Category-specific QA/QC and verification

Following the recommendation of the previous-dauntry review, a sect-specific QA/QC plan was
formulated, tightly linked to the corresponding QA/QC plan of the National Inventory System. The plan
describes the key procedures of inventory compilation, provides a table of personal responsibilities a timetable
of sectorspedfic QA/QC procedures. This plan consolidates the quality assurance procedures and facilitates an
effective quality control of the LULUCF inventory.

Basically all the calculations are based on the activity data taken from the official national sourbeas suc
the Forest Management Institute and the Ministry of Agriculiufee Czech Statistical Office, the Czech Office
for Surveying, Mapping and Cadastre (COSMC) and the Ministry of the Environment. Data sources are verifiable
and updated annually. The graal 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 generally cover the elements listed in5TEablef GPG for
LULUCEF (IPCC, 2003).

The input information and calculations are archived by the expert team and the coordinator of NIR. Hence,
all the background data and calculations are verifiable.

Apart from official review process, emission inventamgthods 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 to pemwiew in case of the cited scientific publications, axgert team
reviews within the relevant national research projects.

Within the effort associated with preparation of this inventory report, a supplementary review of the Czech
LULUCEF inventory was conducted with the frame of EU MS Assistance PrograritaBpeitifvas reviewed by
Dr. Zoltan Somogyi, who together with the Czech LULUCF experts discussed the reporting issues and suggeste
improvements to be considered for a gradual implementation. The full report of this expert venue is available
on requestfrom the Czech LULUCF inventory team.

7.3.5 Category-specific recalculations

Since the last submissiothe emission estimates were recalculated for the entire category and reporting
period. This was due to the rectified activity data and emission factors.

The ectified activity data included the land use areas and data on biomass residues associated with wood
harvest on forest land. As for the land use data, on request of the latest review, these data were newly
crosschecked in order to improve data consistedyis request concerned primarily the historical data since
1969 to 1992, which are available at the country level (NUTS 4). Following the consultation with the supplier,
i.e., the Czech Office for Surveying, Mapping and Cadastre (COSMC; www.cuzkedatthase now used in
its original form with no additional corrections applied. These changes in practice mean rectifying land use
matrices for the entire reporting period and for the all land use categories. It is due to the adopted IPCC default
of 20 yars applicable for soil carbon pool change due to land conversions, which technically requests activity
data since 1969 and any corrections in land areas affect the period of 20 years following the year of
intervention. As for the activity data on biomassidues applicable to wood loss, the Czech emission inventory
use a new information on harvest residues reported by the Czech Statistical Office. For the remaining (older)
period, the expert judgment of harvest loss as adopted earlier is retained edordyl tree species.

The rectified emission factors concern the applied carbon fraction in woody biomass. This was changed from
the previously adopted 0.50 t C/t biomass (IPCC 2003) to a more conservative 0.49 and 0.48 for the coniferous
and broadleavedpecies, respectively (IPCC 2006). These corrections leading to somewhat more conservative
estimates affect all emission categories associated wotlest land and its conversion. They also affect the
emissions fronburning which also use the above implemted emission factors

The resulting effect of the recalculation performed for the category 5A Forest Land can be §égi-it0.

On average, the emission removals decreased by 4.5cdn#zared to the previoug reported estimates.
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Fig.7-10 Current and previously reported assessment of emissions for category 5A Forest Land. The values are negative, hence
representing net removals of greehouse gases

7.3.6 Category-specific planned improvements

The current report applicable faA Forest Land includeseveral importantimprovements following the
suggestions of the recent inventory reviewscluding rectified land area information for the entire data set
required for he LULUCF inventory and improved emission estimates for the biomass carbon stock change,
which is the most important category of the LULUCF sector and the key category of the entire emission
inventory. Other improvements remain under planninghis includse a further improvement of the uncertainty
assessment (exploring the Montearlo approaches) and further formalization and enhancement of QA/QC
procedures. Over a longer term, utilization of the stock change method in as explored in Ciehalala006a
will be consideredonce the data from the repeated survey of the Czech National Forest Inventory (field survey
in progress as of 2014) will be available

Emissions from lime application on forest land remain being reported under the caté@@therdue to
the current technical limitations of the CRF Reporting software. The addition of emissions from lime application
on forest land makes the reporting under Convention compatible with that of KP LULUCF activities where
emissions from lime applicationseaalso reported for the activities related to forest land.

7.4 Cropland (5B)

7.4.1 Source category description

In the Czech Republic, Cropland is predominantly represented by arable latddB®he categoryn 2012,
while the remaining area includes hdiglds,vineyards, gardens and orchards. These categories correspond to
FTAOGS 2F GKS &AAE NBIf SadlrasS OFGS3I2NASE 2y | INROd
flryR OFGS3I2NASae o611/ [/ 0z O02fftSOGSR FYR FTRYAYA&AGSN
Cropland is spatlly the largest landise category in the country. Simultaneously, the area of Cropland has
constantly decreased since the 1970s, with a particularly strong decreasing trend sinc&ig98a)( While, in
1990, Copland represented approx. 44 of the total area of the country, this share decreased8o in 2012
It can be expected that this trend will continue. The conversion of arable land to grassland is also actively
promoted by state subsidies. In additiothere is a growing demand for land for infrastructure and
settlements. The current estimate of probable excess lands qualifying for conversion to otherskiml the
near future is about 60000ha. Conversion to grassland concerns mainly the landssefdeoductive regions

of alpine and sulalpine regions.
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Fig.7-11 Cropland in the Czech Republicdistribution calculated as a spatial share of the category within indival cadastral
units (as of 2012

7.4.2 Methodological issues

The emission inventory of Cropland concerns-sategoriessB1 Cropland remaining Croplaadd5B2 Land
converted to CroplandThe emission inventory of Cropland considers changes in living biomass and soil. In
addition, CQ emissions reulting from application of agricultural limestone aNgD emissions associated with
soil disturbance during landse conversion to cropland are quantified for this category.

7.4.2.1 Cropland remaining Cropland

For categonbB1 Cropland remaining Croplaride changes in biomass can be estimated only for perennial
woody crops. 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,edleaapgftult
factor for the biomass accumulation rate (2.1 t C/hal/year, Table 3.3.2, IPCC 2003) and estimated changes in the
areas concerned.

The carbon stock changes in soil in the category Cropland remaining Cropland are given by changes in
mineral and oganic soils. Organic soils basically do not occur on Cropland; they occur as peatland in
mountainous regions on Forest Land. While organic soils practically do not occur on Cropland, emissions were
estimated for mineral soils. Based on the average cadworient on Cropland estimatespecifically for each of
the 13013 cadastral unitfrom the detailed soil carbon map#gi¢.7-9), we applied the default relative stock
change factors for land usg_(; 1.0), managernt (Rug; 1.08) and input of organic mattelry(1.0), respectively
(Table 5.5;IPCC 2006). These differentiathe specific management activities on individual Cropland
subcategories, in our case arable land, hop fields and thecatdgories containinggrennial woody crops. The
average soil carbon on typical arable cropland, estimated as the-veegghted average from individual
cadastral units, was 59 t/ha, while it was estimated as 63.7 t/ha for soils with woody vegetation, such as in
orchards. The chaes in soil carbon stock, associated with the annually changing proportion of land areas of
cropland sukcategories, result in emissions/removals. These are calculated after redistribution of the
estimated carbon stock change over ay&ar rolling period

The Cropland category also includes emissions due to liming, which were estimated from the reported
limestone use and application area. Liming by either limestone (g§at@olomite (CaMg(G) is used to
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improve soil for crop growth by increasing thgailability of nutrients and decreasing acidity. However, the
reactions associated with limestone application also lead to evolutidbd@fwhich must be quantified. Of the
reported total limestone use in agriculture, 9b was ascribed to Cropland (theminder to Grassland), based

on expert judgment (V. Klement, Central Institute for Supervising and Testing in Agricgljpeesonal
communication, 2005). The quantification followed the Tianethod of GPG for LULUCF (Eqg. 3.3.6 IPCC 2003),
with an emissin factor of 0.12 t C/t CaG(Beparate 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 intensive in this country, butated radically
during the 1990s. Hence, the amount of limestone applied in 1990 equalled over 2.5 mil. t, but decreased to
less than 20@00 t annually during the most recent years (see the corresponding CRF Tables). This dramatic
decrease makes the engircategory of6B1 Cropland remaining Croplaadkey category identified by trend,
although its quantitative contribution to national emissions in recent ybais beermmarginal. The activity data
on liming were repeatedly verified. They correspond to tmend reported for use of fertilizers, which
RSONBIFraSR I t2d4 Ay S| NIhkapplichton ¢f liméstohein dgri@i@ial la8din2012,f & =
however, increased again and reached almost 263 thousand tons. This is the largest reportéty guae
1991.

Non-CQ greenhouse gas emissions from burning do not occur in categadyLand converted to Forest
Land as there is no such practice in this country.

7.4.2.2 Land converted to Cropland

Category5B2 Land converted to Croplandcludes land corersions from other landise categories.
Cropland has generally decreased in area since 1990, by far most commonly converted to Grassland. However
the adopted landuse identification system was also able to detect some land conversion in the opposite
diredion, i.e., to Cropland.

The estimation of carbon stock changes in biomass in the catdgig2yl and converted to Croplamds
based on guantifying the difference between the carbon stock before and after the conversion, including the
estimate of one yearfocropland growth (5t C/ha; Table. 3.3.8, IPCC 2003), which follows d$sumptions of
GPG for LULUCF and the recommended default values for the temperate zone. For biomass carbon stock or
Forest Land prior conversion, the annually updated average iggostock volumes, specispecific volume
weighted biomass conversion and expansion fact®@€H}; and other factors such as the belground
biomass ratio were used as described 8#&Forest Landategory in Section 7.2.2.1 above. For biomass carbon
stock on Grassland prior the conversion, the default factors ot/6a&8for aboveground and belowground
biomass were used (Table 6.4, IPCC, 2006). A biomass content of 0 t/ha was assumed after land conversion t
5BCropland

The estimation of net carbortack change in dead organic matter concerns the land use conversion from
Forest Land. In this case, the input information on standing and lying deadwood was obtained from the
recently (2008 to 2009) conducted field campaign of the Czech landscape inv@aeciiTerra (Cerny, 2009;
www.czechterra.cg It provides data on the mean standing deadwood biomass (2.17 t/ha) and volume of lying
deadwood (7.5 riha) classified in four categories according to decomposition eegThese categories are
defined as follows: Dasically solid wood; iperipheral layers soft, central hard; iigripheral layers hard,
central soft; iv}otally rotten wood. The amount of carbon held in lying deadwood was estimated as the
product ofthe wood volume, density weighted by mean growing stock volume of major tree species (0.433
t/m?), 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, respetyivand the carbon fraction in the wood (0.5 t C/t
biomass). A default, conservative assumption that no deadwood is present following the land use change was
adopted in this calculation.

The estimation of the carbon stock change in soils for the categBf/Land converted to Croplaimdthe
Czech Republic concerns mineral soils. The soil carbon stock changes following the conversion from Forest Lan
and Grassland were quantified by the counspecific TieR/Tier3 approach is described in detail in Sac
7.2.2.2 above.

The Land converted to Cropland category represents a source e€@pgases, hamely emissions O
due to mineralization. The estimation followed the Tleapproach oeg.s. 3.3.14 and 3.3.15 (IPCC, 2003).
Accordingly,N,O was quanified on the basis of the detected changes in mineral soils employing a default
emission factor of 0.0125 KgO-N/kg N, and C:N ratio of 15.
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Other norCQ emissions may be related to those from burning. However, this is not common practice in this
countryand no other noACQ emissions besides the above described are reported in the LULUCF sector.

7.4.3 Uncertainties and time series consistency

The methods used in this inventory were consistently employed across the whole reporting perioth&
base year of 990 to 2012 which applies also for the land use category of Cropland. The uncertainty estimation
was guided by the Tier 1 methods outlined in GPG for LULUCF (IPCC, 2003) and described in Section 7.3.3. T
uncertainty estimation utilized primarily the dadilt uncertainty values as recommended by UNFCCC (2005)
and IPCC (2003, 2006). The following uncertainty values were used: land use #rebi®i@ass accumulation
rate 75%, average abovground to belowground biomass ratid (root-shootratio) 68 %, aveige growing
stock volume in forests &, stock change factor for land use 50 %, stock change factor for management regime
5 %, amount of lime 1%, emission factor for liming%, reference biomass carbon stock prior and after{and
use conversion 7%, aerage amount of standing deadwood 27 %, average amount of lying deadwdid 20
carbon fraction of dry woody matter 7 %. The uncertainty applicabBG&kvas 22 %, which was derived from
the work of Lehtonen et al. (2007).

For 2012 using theabove uncertainty values, the total estimated uncertainty for categ&@®l Cropland
remaining Croplanavas 115%. The corresponding uncertainty for categdB?2 Land converted to Cropland
was 31%. The overall uncertainty for categd® Croplandvas estimated to b&.6 %.

7.4.4 Category-specific QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and follow the
recommendations of GPG for LULUCF. The data sources are verifiable and updated annually. gt the in
information and calculations are archived by the expert team and the coordinator of NIR. Hence, all the
background data and calculations are verifiable. Other QA/QC elements were adopted in the same manner as
described in Section 7.3.4 above, followthg application of the QA/QC plan applicable for the LULUCF sector.

7.4.5 Category-specific recalculations

Since the last submissiothe emission estimates were recalculated for the entire category and reporting
period. This was due to the rectified activitypth and emission factors.

The rectified activity dataelevant for the category 5B Croplanttiuded the land use area®n request of
the latest review, these data were newly crosschecked in order to improve data consistenagclification
is descriled in detail in Section 7.3.5 above and applies identically for the category 5B Cropland.

The rectified emission factors concern the applied carbon fraction in woody biomass. This was changed from
the previously adopted 0.50 t C/t biomass (IPCC 2003)ntora conservative 0.49 and 0.48 for the coniferous
and broadleaved species, respectively (IPCC 2006). These correaffiectsthe estimatesof Forest Land
converted to Cropland.

The resulting effect of the recalculation performed for the category 5B @ndptan be seen iRig.7-12. On
average, the emissions decreased by 17.1 %oawpared to the previously reported estimates. The differences
are relatively larger for the years at the beginning of the reportinggeeand decrease towards the more
recent reporting years.
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Fig.7-12 Current and previously reported assessment of emissions for category 5B Cropland

7.4.6 Category-specific planned improvements

Similarly as for dter categories, additional efforts will be exerted to further consolidate the current
estimates for Cropland. Specific attention will be paid to a likely overall formalization and enhancement of the
QA/QC procedures. Also, a more detailed stratificatio@afpland area to allow a more specific application of
appropriate factors used in emission estimatisrbeing explored as also suggested by the latestauntry
review.

7.5 Grassland (5C)

7.5.1 Source category description

Through its spatial share @bout 14% in 2012 the category of Grassland ranks third among lasd
categories in the Czech Republic. Its area has been growing since 1990, specifically in earlyid.990s (
Grassland as defined in this inventoyrresponds to the grassland real estate category, one of the six such
OFGS3I2NASa 2F FANROdz GdzNF € fFyR Ay GKS RFEGFoFas$s
collected and administered by COSMC. This land is mostly used as pastuatief@nd 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 power
transmission lines).

The importance of Grassland will probably increase in this country, both for its production role and for
preserving biodiversity in the landscape. According to the national agricultural programs, the representation of
Grassland should further increase tbaut 18% of the area of the country. The dominant share 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 increaseovly 17% (in 2012 since 990.
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Fig.7-13 Grassland in the Czech Repubtjdistribution calculated as a spatial share of the category within individwadastral
units (as of 201p

7.5.2 Methodological issues

The emission inventory &CGrasslandconcerns sultategoriessC1 Grassland remaining Grasslamdi 5C2
Land converted to Grasslan&imilarly to5BCropland the emission inventory o6CGrasslandconsiders
changes in living biomass and soil. In addition, the effect of applicatiagrafultural limestone is quantified
for this category.

7.5.2.1 Grassland remaining Grassland

For categorpC1 Grassland remaining Grasslatiee assumption of no change in carbon stock held in living
biomass was employed, in accordance with the Tiapproach ofPCC (2003). This is a safe assumption for the
conditions in this country and any application of higher tier approaches would not be justified with respect to
data requirements and the expected insignificant carbon stock changes.

The emissions estimatesin changes in soil carbon stock were estimated for cate§@¥ These changes
are due to an effect of different management regimes and the changing proportion of the concerned
subcategories 06C1 The changes also concern permanently unstocked cada&sirakt Land, which has the
attributes of Grassland and is treated accordingly in the emission estimates (see Section 7.3.1). Other land
belonging to the category of Grassland is considered as typically managed grassland. The reference soil carbor
stock fa this category is estimated as araaighted mean for all the individual cadastral units. The analogous
mean carbon content for the category of unmanaged grassland is determined using the corresponding factors
(Table 5.5; IPCC 2006). These included tbeksthange factor for land usg § 1.0), stock change factor for
the management regimer(,; 0.95) and stock change factor for input of organic matfgrl(0). The estimated
areaweighted average soil carbon stock for classically managed grasslamdjwadso 69 tC/ha, while that for
unmanaged grassland was 65.5 t/ha. This is estimated for the whole reporting period and the soil carbon stock
change was derived from the difference between the consecutive years. The changes in soil carbon stock
associatd with the annually changing proportion of land areas of cropland-cstbgories result in
emissions/removals. These are calculated after redistribution of the estimated carbon stock change over a 20
year rolling period.
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Other explicitly quantified effeadn soil carbon that results I8Q emissions is that of limestone application.
This was quantified as described in Section 7.3.2.5B&ropland The applicable amount of limestone was set
at 5% of the reported limestone use on agricultural lands, blasa expert judgment (V. Klement, Central
Institute for Supervising and Testing in Agricultggersonal communication, 2005).

NonCQ gases on categorgC1l Grassland remaining Grasslatal not concern the LULUCF sector in the
Czech Republic.

7.5.2.2 Land converted to Grassland

For category5C2 Land converted to Grasslaritle estimation concerns carbon stock changes in living
biomass and soils.

For living biomass, the calculation usagl 3.4.13 (IPCC, 2003) with the assumed carbon content before the
conversionof 5BCroplandset at 5 t C/ha (Table 3.4.8; IPCC 2003) and that of Forest Land calculated from the
mean growing stock volumes as described in Section 7.3.2.2 above. The biomass carbon content immediately
after the conversion was assumed to equal zero aadbon stock from ongear growth of grassland
vegetation following the conversion was assumed to be 6.8 t C/ha (Table 3.4.9; IPCC 2003).

For dead organic matter, emissions are reported due to changes in deadwood that concern the category
5C21 Forest Lancbnverted to Grassland\part from the actual areas concerned, the emission estimation is
identical as described in Section 7.4.2.2 above.

The estimation of carbon stock change in soils for cate§@® Land converted to Grasslandhe Czech
Republic cacerns the changes in mineral soils. The soil carbon stock changes following the conversion from
5AForest Landand 5BCroplandwere quantified by the countrgpecific TieR/Tier3 approach described in
detail in Section 7.2.2.2 above.

7.5.3 Uncertainties and t ime series consistency

Similarly as for other lardse categories, the methods used in this inventory for Grassland were consistently
employed across the whole reporting perioaifin the base year of 1990 to 2012he uncertainty estimation
was guided by tb Tier 1 methods outlined in GPG for LULUCF (IPCC, 2003) and described in Section 7.3.3. Th
uncertainty estimation utilized primarily the default uncertainty values as recommended by IPCC (2003, 2006).
As reported above in chapter 7.3.3, uncertainty estiion was revised for this submission, which applies also
to this land use category. The following uncertainty values were used: converted land use &beaseage
growing stock volume in forests prior conversiofo8average biomass stock in croplamdi yrassland prior
conversion 75 %, biomass carbon stock after {asel conversion 7%, average amount of standing deadwood
27 %, average amount of lying deadwood 20 %, average ajroumd to belowground biomass rati® (root-
shootratio) 68 %, stock @nge factor for land use 50 %, stock change factor for management regime 5 %,
amount of lime 1®%, emission factor for liming% and reference biomass carbon stock prior to and after-land
use conversion 7%. The uncertainty applicable B8CERvas 22 %, Wich was derived from the work of
Lehtonen et al. (2007).

For 2012 the total estimated uncertainty for categoBC1 Grassland remaining Grasslaedched 9.7%6.
The corresponding uncertainty for categosC2 Land converted to Grasslamghched 17.0%. Theoverall
combined uncertainty for catego®C Grasslancbached 167 %.

7.5.4 Category-specific QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and follow the
recommendations of GPG for LULUCrta 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
background data and calculations are verifiable. Other QA/QC elements were adopkedsame manner as
described in Section 7.3.4 above, following the application of the QA/QC plan applicable for the LULUCF sector.
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7.5.5 Category-specific recalculations

Since the last submissiothe emission estimates were recalculated for the entire catggamd reporting
period. This was due to the rectified activity data and emission factors.

The rectified activity dataelevant for the category 5C Grasslandluded the land use area®n request of
the latest review, these data were newly crosscheckedrder to improve data consistency. Thectification
is described in detail in Section 7.3.5 above and applies identically for the category 5C Grassland.

The rectified emission factors concern the applied carbon fraction in woody biomass. This wasidhamge
the previously adopted 0.50 t C/t biomass (IPCC 2003) to a more conservative 0.49 and 0.48 for the coniferous
and broadleaved species, respectively (IPCC 2006). These corregffiectsthe estimatesof Forest Land
converted to Grassland.

The resuling effect of the recalculation performed for the category 5C Grassland can be deigriviti4. On
average, the emission removals decreased by 7.5 @owpared to the previously reported estimates. The
differences are largest for the years at the beginning of the reporting period and decreased towards the more
recent reporting years.
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Fig. 7-14 Current and previously reported assessment of emissions for category E3d&nd. The values are negative, hence
representing net removals of greehouse gases

7.5.6 Category-specific planned improvements

Further efforts to consolidate the emission estimates are expected for the category of Grassland. Specific
attention will be paido a likely overall formalization and enhancement of the QA/QC procedures. Aikelya
more detailedstratification of Grassland area to allow a more specific application of factors used in emission
estimationis beingexplored.

7.6 Wetlands (5D)

7.6.1 Source category description

CategorysDWetlandsas classified in this emission inventory includes riverbeds, and water reservoirs such
as lakes and ponds, wetlands and swamps. These areas correspond to the real estate category of water area o
GKS ¢! IIRBIZFIDIRNBINI £ tFyR OFGSI2NRASEaE 6! 1 /[ /0% (
noted that there are about 11 wetlands identified as Ramsies in this country. However, these areas are
commonly located in several IPCC larsg categories andre not directly comparable with the actual content
of the 5D emission category.

° Convention on Wetlands, Ramsar, Iran, 1971
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The area obDWetlandscurrently covers 2.% of the total territory. It has been growing steadily since 1990
(Fig.7-4) with evena stronger trend since 1970. It can be expected that this trend would continue and that the
area of Wetlands would increase further. This is mainly due to programs aimed at increasing the water
retention capacity of the landscaffe
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Fig.7-15 Wetlandsg distribution calculated as a spatial share of the category within indival cadastral units (as of 20)2

7.6.2 Methodological issues

The emission inventory of sedategory5D1 Wetlands remaining Wetlandan addresshe areas in which
the water table is artificially changed, which correspond to gaat draining or lands affected by water bodies
regulated through human activities (flooded land). Both categories are insignificant under the conditions in this
country. Hence, the emissions f&D1 Wetlands remaining Wetlandgere not explicitly estimated and they
can safely be considered negligible.

Subcategory5D2 Land converted to Wetlandacompass conversion froBAForest Land5BCroplandand
5CGrasslandThis isa very minor laneuse change identified in this country, which corresponds to the category
of land converted to flooded land. The emissions associated with this type efilmndhange are derived from
the carbon stock changes in living biomass and irctse of conversion from Forest land, also deadwood. The
emissions were generally estimated using the Tiepproach anéq. 3.5.6 of GPG for LULUCF, which simply
relates the biomass stock before and after the conversion. The corresponding default waleesmployed:
the biomass stock after conversion equalled zero, while the mean biomass stock prior to the conversion in the
5AForest Land 5BCropland and 5CGrasslandcategories was estimated and/or assumed identically as
described above in Sections 22 and 7.4.2.2. The latter section also describes the estimation of emissions
related to deadwood component, which was applied identically in this land use category.

9 Based on the landse history, the growth potential could be considered to be rather large. For example, as of 1990,
the category included 50.7 th. ha of ponds, which represented28®%o of their extent during the peak period in the"16
Century (Marek 2002)
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7.6.3 Uncertainties and time series consistency

The methods used in this inventory for Wetts were consistently employed across the whole reporting
period fom the base year of 1990 to 2013imilarly as for the other langse categories, the uncertainty
estimation was guided by the Tier 1 methods outlined in GPG for LULUCF (IPCC, 2003)ritved deSection
7.3.3. It utilized primarily the default uncertainty values as recommended by IPCC (2003, 2006). As reported
above in chapter 7.3.3, uncertainty estimation was revised for this submission, which applies also to this land
use category. Thiollowing uncertainty values were used: converted land use aréas &erage growing stock
volume in forests prior conversion 8 %, average biomass stock in cropland and grassland prior conversion 75 %
biomass carbon stock after lanbe conversion 7%, average amount of standing deadwood 27 %, average
amount of lying deadwood 20 %, carbon fraction of dry woody matter 7 %, and average-gztbowne to
below-ground biomass rati® (root-shootratio) 68 %. The uncertainty applicableB€ERvas 22 %, whictvas
derived from the work of Lehtonen et al. (2007).

Since the emission estimate concerns only catedid® Land converted to Wetlandthe uncertainty is
estimated for this category. For 201the estimated uncertainty for categoBD2was 6! %.

7.6.4 Category-specific QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and follow the
recommendations of GPG for LULUCF. Data sources are verifiable and updated annually. All the input
information andcalculations are archived by the expert team and the coordinator of NIR. Hence, all the
background data and calculations are verifiable. Other QA/QC elements were adopted in the same manner as
described in Section 7.3.4 above, following the applicatiah®QA/QC plan applicable for the LULUCF sector.

7.6.5 Category-specific recalculations

Since the last submissiothe emission estimates were recalculated for the entire category and reporting
period. This was due to the rectified activity data and emissiatdis.

The rectified activity dataelevant for the category 5D Wetlandscluded the land use area®n request of
the latest review, these data were newly crosschecked in order to improve data consistenagclification
is described in detail in S#mn 7.3.5 above and applies identically for the category 5D Wetlands.

The rectified emission factors concern the applied carbon fraction in woody biomass. This was changed from
the previously adopted 0.50 t C/t biomass (IPCC 2003) to a more conservdtivard 0.48 for the coniferous
and broadleaved species, respectively (IPCC 2006). These correaffiectsthe estimatesof Forest Land
converted to Wetlands.

The resulting effect of the recalculation performed for the category 5C Grassland can be Bag#-16. On
average, the emissions decreased by 4.2 %amspared to the previously reported estimates. Similarly as
observed for the other land use categories, the differences are largest for the years atdghming of the
reporting period and decrease towards the more recent reporting years.
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Fig.7-16 Current and previously reported assessment of emissions for the category 5D Wetlands

7.6.6 Category-specific planned improvements

For the category obDWetlands attention will be paid to a further consolidation of the uncertainty
assessment and to overall formalization and enhancement of the QA/QC procedures.

7.7 Settlements (5E)

Settlements (% share of cadastral area)
0-8
8-17
17-36

I 36-64

B s/ -9

districts

Fig.7-17 Settlementsg distribution calculated as a spatial share of the category within individual cadastizts (as of 201p

7.7.1 Source category description

Category 5E Settlementss defined by IPCC (2003) as all developed land, including traasport
infrastructure and human settlements. For this emission inventory, the area definition under cat&gory
Settlementsvas revised to better match the IPCC (2003) default definition. The category currently includes two
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OFGS3a2NASaE 2F AKSESRINFBIOA ASF aOBRNBGNI £ fFyR OFGS3a2N
08 [/ h{al I ydLYSINSIlda deAyfRI O2dzNIiel NR&¢ |yR ahdKSNI Iy
landdza S 6 SNB Ay Of dZRSR 6AGK (KS BHEDRsPaNE2tY categsryr Otrf LINE R
Land Hence, the Settlements category also includes all land used for infrastructure, as well as that of industrial
zones and city parks, previously included in categérther Land

The category of Settlements as tefd aboe currently represents about 8% of the area of the country.

The area of this category has increased since 1990 and especially during the most recent y&agsr(die

7.7.2 Methodological issues

The emis®n inventory for this category concerns primarB§g2 Land converted to Settlementss for
category5E1Settlementsemaining Settlementsemissions o€Q were considered insignificant as no change
in biomass, dead organic matter and soil carbon paoBssumed (Tier 1, IPCC 2006). Emissions quantified in
this inventory concern the catego®E2 Forest Land converted to Settlemefiise emissions result mainly
from the biomass carbon stock change, which was quantified &sjn@.6.1 (IPCC, 2003). Thebran stock
prior conversion was estimated as described in Section 7.3.2.2. All biomass is assumed to be lost during the
conversion, according to the Tier 1 assumption of GPG for LULUCF. Additional contribution to emissions is from
deadwood component. It weaestimated identically as described in Section 7.4.2.2 above, using the actual areas
of the land use change concerned.

7.7.3 Uncertainties and time series consistency

The methods used in this inventory f&E Settlementsvere consistently employed across the ouh
reporting period from the base year of 1990 to 2011. The uncertainty estimation was guided by the Tier 1
methods outlined in GPG for LULUCF (IPCC, 2003) and described in Section 7.3.3. It utilized primarily the
default uncertainty values as recommendbg IPCC (2003, 2006). As reported above, uncertainty estimation
was revised for this submission, which applies also to this land use category. The following uncertainty values
were used: carbon fraction in dry matter 7 %, land use are¥s Beference bimass carbon stock prior and
after landuse conversion 7%, average growing stock volume in forests 8 %, average amount of standing
deadwood 27 %, average amount of lying deadwood 20 %, and average-gioovel to belowground
biomass ratidR (root-shootratio) 68 %. The uncertainty applicableB€ERvas 22%, which was derived from
the work of Lehtonen et al. (2007).

The emission estimate concerns only catedsie Land converted to Settlemeritserefore, the uncertainty
is estimatedonly for this categny. For 2012the estimated uncertainty for the categobBE2was 102%.

7.7.4 Category-specific QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and follow the
recommendations of GPG for LULUCRe 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
background data and calculations are verifiable. Other QA/QC elements were adogteisame manner as
described in Section 7.3.4 above, following the application of the QA/QC plan applicable for the LULUCF sector.

7.7.5 Category-specific recalculations

Since the last submissiothe emission estimates were recalculated for the entire catggand reporting
period. This was due to the rectified activity data and emission factors.
The rectified activity dataelevant for the category 5E Settlementxluded the land use area®n request
of the latest review, these data were newly crosschecka order to improve data consistency. This
rectification is described in detail in Section 7.3.5 above and applies identically for the category 5E Settlements.
The rectified emission factors concern the applied carbon fraction in woody biomass. Tluilsamged from
the previously adopted 0.50 t C/t biomass (IPCC 2003) to a more conservative 0.49 and 0.48 for the coniferous
and broadleaved species, respectively (IPCC 2006). These corregffiecisthe estimatesof Forest Land
converted to Settlements.

PARTL: LANDUSE LANDUSECHANGE ANBORESTRCRFECTOR) 176



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

The resulting effect of the recalculation performed for the category 5C Grassland can be &égi7ih8. On
average, the emissions decreased by 3.7 %amspared to the previously reported estimates. Similarly as
observed for the other land use categories, the differences are largest for the years at the beginning of the
reporting period and decrease towards the more recent reporting yéegs7-18).
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Fig.7-18 Current and previously reported assessment of emissions for the category 5E Settlements

7.7.6 Category-specific planned improvements

Further efforts to consolidate the emission estimates are expected for the category dérBetits. The
inventory team considers using the data thhem the statistical landscape inventopyoject CzechTerra (Cerny,
2009 once its repeated land use assessment will be finaliZstention will also be paid to further
improvement of the uncertaint assessment and overall formalization and enhancement of the QA/QC
procedures.

7.8 Other Land (5F)

7.8.1 Source category description

Since NIR 2008 submission, the catedsffther Landepresents unmanaged (unmanageable) land areas,
matching the IPCC (2003) defai RSFTFAYA A2y ® ¢KSAS I NBlFa ¢SNB | aasSa
2F OFRFaadaNXft fFryR OFGS3I2NRASaeg o6!!'/ [/ 02 02ftfSOGSR
G20KSNJ f I yRaAe gA0GK (KS &LISOA T asSessed iR thel2D(® laddilcensud & NB
COSMC. This category represents 1.0 % of the territory of the country and it is considered to be constant, not
involving any landise conversions.

7.8.2 Methodological issues

Change in carbon stocks and rRGQ emissions ee not considered fobF1 Other Land remaining Other Land
(IPCC, 2003). Sinceno ladehi S O2y @SNRA2Y Ay @2t OAy3I G20KSNJ f yRE
were considered in the entire categosy Other Land

7.8.3 Uncertainties and time series consi stency

The uncertainty estimates are not reported here. Time series consistency is ensured as the inventory
approaches and/or assumptions are applied identically across the whole reporting penodhe base year
1990 to 2012
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7.8.4 Category-specific QA/QC and verification

The activity data are based on lande information from the national sources and the estimation
approaches follow the recommendations of GPG for LULUCF.

The QA/QC elements were adopted in the same manner as described in Section 7.3, 4iaite¢keto those
relevant for this specific landse category.

7.8.5 Category-specific recalculations

No recalculations concern categd@iOther Land

7.8.6 Category-specific planned improvements

There are no shosterm plans concerning this category.

7.9 Other (5G)

7.9.1 Source category description

Since the 2012 submission, the categb@Otheris reported. Unlike other land use categorib&§Otherhas
no area representation and therefore it is not reported in land use matrices (Fah. |7 was introduced to
facilitate reporting of emissions from lime application on Forest land. This is due to the current technical
restrictions of the CRF Reporter software, which does not permit adding emissions from lime application under
the category obA Forest Landhere these emisens should actually be attributed to.

7.9.2 Methodological issues

For the emissions from lime application, the methodology described in Section 3.3.1.2.1 of GPG for LULUCF
(IPCC, 2003) was used. The activity data in terms of forest area and amount of limegptied were taken
from the national reports on Czedbrestry (Green report, MA 2013). In 2Q1Be amount ofimestoneapplied
to forest soils equalleB0 t and concerned an area of ha.

7.9.3 Uncertainties and time series consistency

The uncertainty estinas are not specifically reported here. Time series consistency is ensured as the
inventory approaches and/or assumptions are applied identically across the whole reporting period from the
base year 1990 to 2012

7.9.4 Category-specific QA/QC and verification

The activity data are based on langde information from the national sources and the estimation
approaches follow the recommendations of GPG for LULUCF.

The QA/QC elements were adopted in the same manner as described in Section 7.3.4 above, limited to those
relevant for this specific emission category.
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7.9.5 Category-specific recalculations

No recalculations are applicable for the categ&®@ Otherand the emission quantities reported in the
previous and current inventory reparare identical Fig.7-19).
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Fig.7-19 Thereported (currentand previous)assessment of emissions for the category 5G Other, represented solely by emissions
from lime application on Forest land.

7.9.6 Caegory -specific planned improvements

The UNFCCC Secretariat will be further consulted to allow reporting of the emissions from lime application
on forest land under the categoBA Forest Landvhere it logically belongs. Once this will be made possible in
the CRF Reporter, the categdig Othemill not be used for this purposes.
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8 Waste (CRF sector 6)

8.1 Overview of sector

The waste sector consists of several categories. The main source category of this sector is 6A Methane
emissions from solid waste disposal sites. In2Qhkis categoryemitted 2770Gg ofCQ eq. in methane The
second source category is 6B emissions from wastier, which is calculated as the sum of four subcategories
¢ emissions of methane from industrial wastieater treatment, domestic wastgvater treatment, onsite
treatment and emissions of nitrous oxide from wastater. These subcategories emitt&d0.15GgCQ eq.in
methaneresp.275.66GgCQ eg.in N,O. The last source category in this sector is incineration of wastes, which
was recalculated last yeand split betveen two sectors. Waste used as a fuel for energy purposes was
calculated andeported in category Ala other fuels. Industrial and hazardous waste remained in category 6 C
and produced a total a206.86Gg of fossiCQ. This inventory year sector 6 proced 3 766.54Gg ofCQ eq.
in total.

Tab.8-1 Overview of significantategories in this sector (2032

Category Character of category | Gas % of total GHG*
6A Solid Waste Disposal on Land LA, TA CH 2.671
6B Wate Water Handling LA CH, 0.506

* 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 LUledaetively

Right from the start, CHMI eaperated in compilation of the emission inventory for this sector with
professional workplaces, in particular with the Institute for Environmental Science of the Faculty of Sciences at
Charles University in PrdgS o6t njC! YO 61 F @GN yS1Z wnnmor GKS ! yAQ
0%t NI yailtzZ HnannnO FYR (GKS LyadAaddziS F2N wSaSHNDK |
the framework of this cooperation, all the emission inventories is ttategory were recalculated for the entire
time series from the reference year of 1990 to the preséiitthe present time, this sector is managed by the
Charles University Environmental Center (CUEC).

8.2 Solid Waste Disposal on Land (6A)

8.2.1 Source category description

Treatment and disposal of municipal, industrial and other solid waste produces significant amounts of
methane CH). Decomposition of organic material derived from biomass sources (e.g., crops, wood) is the
primary source ofCQ released from wag. TheseCQ emissions are not included in the national totals,
because the carbon is of biogenic origin and net emissions are accounted for under land use change and
forestry.

This category produces emissions of other micropollutants, such asmetimane volatile organic
compounds (NMVOCSs), as well as smaller amounts of nitrous dxi@, (itrogen oxidesNQ,) and carbon
monoxide(CO)OnlyCH is addressed in this report.

Category was recalculatddst year. Based on suggestions in thecountry reviev, we gathered country
specific waste composition dat&Jsing the default carbon content suggestedha Good Practice Guidelines
(IPCC2000) we derivedhe country-specific DOC for particular waste streams.
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8.2.2 Methodological issues
Waste disposal to SWDS

Key activity data for methane quantification from 6.A is the amount of waste disposed in landfills. Annual
disposal is shown Tab:28 Data for annual disposal are from mixed sources because correct applicatian of
FOD model requires data from 1950 tioe present day. These data are not available in the country and
therefore assumptions about the past must have been used. These assumptions are described in the working
LI LISNJ LJdzof AAKSR Ay GKA& A&aadzS o1 I NI yaSint@polatiomand) 6 d:
extrapolation between points in time; we correlated waste production with social product (predecesor of
current GDP) as a test method. The higher of the two estimates was used in the quantification.

Data used for present dates are lealson information system of waste management (ISOH) managed by
CENIAg Czech Environmental Information Agency. The system contains bottom up data from ab@d® 60
respondents and reporting obligation to this system is based on national legislation. ye#ne2011 we
experienced for a first time in modern history slight decline in waste deposited in to landfills. Unfortunatelly we
think that this decline is only temporary and it is closely connected to increase of waste incinerated for energy
purposes inlAla due to reconstruction of incinerator in Brno.

Tab.8-2 MSW disposal in SWDS in the Czech Republic [Gg],-209D

Year MSW in SWDS Year MSW in SWDS Year MSW in SWDS Year MSW in SWDS
1990 2371 1997 2739 2004 3000 2011 2981

1991 2388 1998 2804 2005 3070 2012 2786

1992 2484 1999 2632 2006 3221

1993 2543 2000 2803 2007 3314

1994 2561 2001 2826 2008 3424

1995 2621 2002 2920 2009 3406

1996 2683 2003 2952 2010 3185
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Fig.8-1IMSW disposal in SWDS in the Czech Republic, 1950

The method used for estimation of methane emissions from this source categoryT$eth2FOD approach
(first-order decay model)Thefirst-order decay (FOD) model assungeadual decomposition of waste disposed
in landfills.We calculated GHG emissions from the IPCC Spreadsheet for Estimating Methane Emissions from
Solid Waste Disposal Sites, which is part of26@6 Guidelines (IPCC, 2006) referred further to as IPCG=mod
(IPCC, 2006).
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Waste composition, sludge,-kate and DOC

Waste composition is crucial for emission estimations. We made several attempts to obtain espedtifc
data about waste composition (Tab-33. Greyed data (1990995) are based othe IPCClefault values for
Eastern Europe, blackened data (198980 and 20022004) are based on intrapolation between data points.

Data inthe white rows (2001 and 2008009) are based on waste surveys performed in R&D projects dealing
with waste composition.Thre are no data for current years and therefore we use latest available data and
trying to encourage continuation of waste composition monitoring.

As can be noted table does not include all possible waste streams that might be deposited in to landfill.
Whatis missing is sludge. Reality is that projects that we use to derive waste composition did not noted any
sludge to be part of the waste mixture. However we are aware that research covered limited number of landfill
and because the practice of sludge deitios is not wide spreaded they did not encountered its deposition.
¢t KSNBEF2NBE 6S R2 y2i OIFfOdAGS &t dzR3IS Ay G2 o6 aidsS v
underestimate emissions because mass deposited to landfills already inclulde gilata are bottom up data
from landfills) and average DOC by using current waste mixture is higher than default DOC of sludge.

The table also contains the methane generation rateafle) employed. This rate is closely related to the
compostion of a pdicular substance and the available moisture. We used IPCC defaatiék for a wet
temperate climate (ashe  3SNF IS GSYLISNI GdzNB 2F GKS /1 SOK wSL.
precipitation is higher thathe potential evapotranspiration). The avemdOC for particular waste streams is
also based omhe IPCC default values for particular categories of waste. The average DOC for a particular year
is inthe last column of the table.

Tab.8-3 MSW compositiorfor the Czech Republic used in the quantificati¢fractions of total, 19962012

Paper Food Textil Wood and straw DOC

k-rate 0.06 0.185 0.06 0.03

DOC 0.4 0.15 0.24 0.43

Share of particular waste streams

1990 0.22 0.30 0.05 0.08 0.176
1991 0.22 0.30 0.05 0.08 0.176
1992 0.22 0.30 0.05 0.08 0.176
1993 0.22 0.30 0.05 0.08 0.176
1994 0.22 0.30 0.05 0.08 0.176
1995 0.22 0.30 0.05 0.08 0.176
1996 0.22 0.29 0.05 0.08 0.179
1997 0.23 0.28 0.06 0.08 0.181
1998 0.24 0.27 0.06 0.08 0.184
1999 0.25 0.26 0.07 0.08 0.187
2000 0.26 0.25 0.07 0.08 0.191
2001 0.27 0.23 0.08 0.08 0.195
2002 0.24 0.25 0.08 0.09 0.194
2003 0.22 0.27 0.07 0.11 0.193
2004 0.19 0.30 0.07 0.13 0.192
2005 0.16 0.32 0.07 0.14 0.191
2006 0.16 0.32 0.07 0.14 0.187
2007 0.17 0.32 0.08 0.13 0.193
2008 0.16 0.32 0.07 0.14 0.188
2009 0.16 0.35 0.08 0.13 0.193
2010 0.16 0.35 0.08 0.13 0.193
2011 0.16 0.35 0.08 0.13 0.193
2012 0.16 0.35 0.08 0.13 0.193

" Since 2010 last available data is used
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Methane correcton factor

The methane correction factor (MCF) is a value expressing overall management of the landfills in the
country.Better-managed and deeper landfills have larger MCF valbiesllow SWDS ensure that far more
oxygen penetrates into the body of thenidfill to aerobically decompose DOIhe suggested IPCC values are
given inTab. 84.

Tab.8-4 Methane correction values (IPCC, 1997)

MCF
Unmanaged, shallow 0.4
Unmanaged, deep 0.8
Managed 1.0
Managed, serkaerobic 0.5
Uncategorised 0.6

Tab.8-5 MCF values employed, 1950012

MCF
1950¢ 1959 0.6
1960¢ 1969 0.6
1970¢ 1979 0.8
1980¢ 1989 0.9
1990¢ 2012 1.0

Oxidation factor

As methane moves from #&hanaerobic zone to the aerobic and semmrobic zones close to the landfill
surface, part of it becomes oxidized @&3. There is no conclusive agreement in the scientific community on
how intensive the oxidation of methane i€xidation is indeed sitspecific due to the effects of local
conditions (including fissures and cracks, compacting, landfill cover Mtr.Jepresentative measurement or
estimations ofthe oxidation factor are available for the Czech RepulSimme studies are quoted in Straka,
2001, which mentions a nemero oxidation factor, but these figures seem to be -sppecific (and really high)
and therefore cannot be used as representative for the whole couhktoyvever, the methodology (IPCC, 2000)
suggests that an oxidation factor highthan 0.1 should not be used if no site measurements are available (a
larger value adds uncertaintylhe author used the recommended oxidation factor of 0.1 in the report.

Delay time

When waste is disposed in SWDS, decomposition (and methanogenesiomwt dtart immediately.The
assumption employed in the IPCC model is that the reaction starts on the first of January in the year after
deposition, which igquivalent to an average delay time of six months before decay to methane comménces.
is good pratice to assume an average delay of two to six monitha.value greater than six months is chosen,
evidence to support this must be provideéthe Czech Republic has no representative cotspgcific value for
delay time, so the author used a default valof 6 months.

Fraction of methane

This parameter indicates the share (mass) of methane in the total amourdraffill GagLFG)In previous
calculations of methane emissions from SWDS (NIR, 2004), a value 0.61 waEhisdigure was based on
measuranent of a limited number of sites (Straka, 200This value is higher than the range of 0.5
suggested by IPC@h this work, we revised these values based on new evidence (MIT, 2005Yeceives
annual reports from landfills capturing their LFG; SABport the net calorific value of their captured LIA&
used this value for comparison with the gross calorific value of pure methane, yielding a value of approx. 0.55,
which well within the IPCC range and was used in the quantification.
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Recovered mihane

On SWDS in the country, methane is sometimes collected by an LFG collection system and incinerated for
energy purposes. Based @ood Practice Guidelines (IPCC, 20008 methane is converted t6Q and, having
biogenic origin, it is not considerdd constitute an emission of GHBecovered methane (R) is substituted in
the equation in Appendix 1. There is no default value for R, so we used country estimates based on various
sources.The Ministry of Industry and Trade conducts an annual surveyt 8WdDS. All the energy data about
LFG is collected. An attempt is made to update old estimates as much as possible. Since the start of the survey
in 2005, it has been possible to provide estimates for time series from 2003 & Z0#& estimates istraka
2001 were usedor the 19901996 period Linear intrapolation of recovered methane was used for the period
between 2003 and 1996. In 2Rthere weremore than60 facilities in the country recovering LFG which is two
more than in previous year.

Total emisions of methane are based on the equation from the IBEGnodel. Detailed time series from
1950 with breakdown into individual waste components are given in the paper by Havranek 2007, together
with the other model outputs gives the trends in emissiofisnethane from SWDS following recalculation.

Tab.8-6 Emissions of methane from SWDS [Gg], Czech Republic-208D

CH, generation | CH,recovery CH oxidized CH emission
1990 91 3.3 9.1 79.2
1991 95 3.3 95 82.8
1992 99 3.5 9.9 86.0
1993 103 3.5 10.3 89.5
1994 107 3.5 10.7 93.0
1995 110 35 11.0 96.2
1996 114 6.0 11.4 97.1
1997 118 6.6 11.8 99.9
1998 121 7.1 12.1 102.6
1999 125 7.7 12.5 105.5
2000 127 8.2 12.7 107.3
2001 131 8.8 13.1 109.8
2002 134 9.3 13.4 112.3
2003 138 9.9 13.8 115.1
2004 142 15.6 14.2 113.4
2005 145 18.0 14.5 114.7
2006 149 20.6 14.9 116.0
2007 154 25.9 15.4 114.8
2008 158 24.6 15.8 120.4
2009 163 245 16.3 124.5
2010 168 24.7 16.8 129.0
2011 171 26.6 14.4 130.2
2012 173 26.5 14.6 131.9

8.2.3 Uncertainties and time -series consistency

This sector was extensively recalculated in 2012 reporting period. We changed waste composition to be
consistent with the country estimates and we have changed recovered methane estimatesconbistent
with the latest data collection work on LFG. Havranek, 2007 contains a sensitivity analysis for several key
factors and assumption used in the previous recalculation when we moved from Tier 1 to Tier 2. This year there
were no changes compared 2012 report.

Overall quantification othe uncertainity for this category is still incomplete. This is considered a high
priority and will be conducted in the following years as soon as budget constraints p&hsitcategory entails
the difficulty that the uncertainty does permeate through the whole waste management period of-205D
and therefore it cannot be quantified by simple analysis.
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8.2.4 Source-specific QA/QC and verification

During the year 208 we updated QA/QC plan for the sector. Qualitgrance entails structured checklists
of activities that are dated and signed by sector reporter and verified by external control of activity data.
Activity data taken for this sector are approved by the data producer and are verified by him before ¢hey ar
used for calculation.

Because waste sector is fairly small we do not use external subject to provide QC instead QC is done by NI
coordinator and its results are communicated to sectoral expert.

Activity data from national agencies and ministries #re subjects of internal QA/QC mechanisms but NIS
team has limited insinght in to it.

8.2.5 Source-specific recalculations

No recalculations were performed in this submission.

8.2.6 Source-specific planned improvements

No sectoral improvement has been performed.

8.3 Waste-water Handling (6B)

8.3.1 Source category description

This category has CRF code 6B and consists of four separately calculatedegalies¢ emissions of
methane from 6B1 Industrial Wastavater, 6B2 Domestic and Commercial Wastater and 6B3 Other
(Treatmenton site)and emissions of nitrous oxide froéB2 Domestic and Commercial Wastater.

8.3.2 Methodological issues

The basic factor for determining methane emissions from wastter handling is the content of organic
pollution in the water.The content of orgawi pollution in municipal wastevater and sludge is given as BOD
(the biochemical oxygen demandBOD is a group method of determination of organic substances and
expresses the amount of oxygen consumed in the biochemical oxidation, and is thus a mddsalegially
degradable substances$n contrast, COD (chemical oxygen demand) is the amount of oxygen required for
chemical oxidation and includes both biologically degradable and biologicaligeyadable substance€0OD
is used according to the Rewis 1996 Guidelines (IPCC, 1997) for calculation of methane emissions from
industrial wastewater and is always larger than BOD.

The current IPCC methodology employs BOD for evaluation of municipalwaistes and sludge and COD
for industrial wastewaters The new method is also extended to include determination of emissions from
sludge that are primarily the products of various methods of treatment of wastiers and, under anaerobic
conditions, may contribute to methane production and methane emissidie amount of nitrous oxide
emitted from wastewaters is a function of protein consumption in the population rather than BOD or COD.

8.3.2.1 Industrial waste -water (6B1)

The main activity data for estimation of methane emissions from this subcategory is detdamioé the
amount of degradable pollution in industrial wasteater. In this inventory we use specific production of
pollution - the amount of pollution per production unitkg COD / kg product and then we multiply it by the
production, or the value obiaed from the overall amounts of industrial wasteater and from a qualified
estimate of their concentrations (in kg CODJmWe use the procedure from the Revised 1996 Guidelines
(IPCC, 1997) and Good Practice Guidance (IPCC, Z0@0nhecessary activitgata were taken from the
material of CZSQOCgech Statistical OfficeStatistical Yearbogkand the other parameters required for the
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calculation were taken from the Good Practice Guidance (IPCC, Z0@)e basis of information on the total
amount of hdustrial wastewater equal to 18 mil.nT (actually only 48 mil.m* were treated) we are able to

correct our overestimation of possible wasteter generation of industry46 mil.m?), which was assigned an
average concentration of 3 kg COD/im previousyears this factor was positive; in 2008, for the first time, this
correction factor started to be negativin addition, in accordance with Revised 1996 Guidelines (IPCC, 1997), it
was estimated that the amount of sludge equals 10 % of the total polldticimdustrial water (25 % was
assumed irthe Meat & Poultry, Paper and Pulp and in Vegetables, Fruits & Juices category). These estimates
INB o0FaSR 2y 52KFyeéz2a FyR %t oNI-alt OHnnnoT %t 0N Y

Tab.8-7 Estimation of COD generated by individual subtegories 202

Production cob/mt Wastewater/t | Share of sludge COD of sludge COD of waste
[kt/year] [kg /m] [m3A] [%] ] water [t]
Alcohol Refining 21 11.0 24.00 0.10 562 5062
Dairy Prodcts 1229 2.7 7.00 0.10 2323 20911
Malt & Beer 3281 2.9 6.30 0.10 5994 53 950
Meat & Poultry 347 4.1 13.00 0.25 4 625 13 875
Organic Chemicals 153 3.0 67.00 0.10 3075 27 678
Pet. ref./Petrochemicals" 0 1.0 0.60 0.10 0 0
Plastics and Resins 552 3.7 0.60 0.10 123 1104
Pulp & Paper 825 9.0 162.00 0.25 300 579 901 738
Soap and Detergents 29 0.9 3.00 0.10 7 67
Starch production 81 10.0 9.00 0.10 733 6 598
Sugar Refining 570 3.2 9.00 0.10 1642 14774
Textiles(natural) 34 0.9 172.00 0.10 531 4778
Vegetable Oils 123 0.9 3.10 0.10 32 292
Vegetables, Fruits & Juices 111 5.0 20.00 0.25 2776 8 327
Wine & Vinegar 60 15 23.00 0.10 208 1873
Unidentified wastewater -45 312 3.0 1.00 0.10 -13 594 -122 342
Total 309 618 938 685

Tab.8-8 Parameters foICH, emissions calculation from industrial wasterater 19962012

MCF 1990 |1993 | 1996 1999 | 2002 | 2005 2009 2010 2011 | 2012
Nor-treated 0.05 29% |18% |13% 5% 7% 3% 2% 1% 1% 1%
Aerobic treatment of water 0.06 67% |73% |70% 70% |65% |68% 69% 70% 69% |69%
Anaerobic treatment of water 0.70 4% 8% 17% 25% |28% |29% 30% 29% 30% |30%
Aerobic treatment of sludge 0.10 40% |40% |40% 40% |30% |27% 27% 27% 27% | 27%
Anaerobic treatment of sludge 0.30 60% |60% |60% 60% |70% |73% 73% 73% 73% | 73%

In accordance with Good Practice Guidance (IPCC, 2000), the maximum theoretical methane proguction B
was considered to equal 0.25 KH/kg CODThis value is in accordance witie national factors presented in
52KlFye2a YR %t oNlyalt 6vnnnod

The calculation of the emission factor for wastater is based on a qualified estimate of the ratio of the use
of individual technologies during the entire recalculated time sefieghe future, this ratio will shift towards
anaerobic treatment of wastavater and sludge because of the energy advantages of this means of treating
wastewater. Tab. & describes this trend. The conversion factor for anaerobic treatment is 0.06 and, for
aerobic treatment, 0.7.

In contrast to a quite stable ratio for wasteater treatment technologies (6B2), ratio used for sludge keeps
shifting in favor of anaerobic treatmenifhis is mostly due its economic efficiendhe calculation of the
emission factor for sludge was based on the assumption that 27 % is treated anad#lyoith a conversion
factor of 0.3 and the remaining 73 % by other, especially aerobic methods with a conversion factor of 0.1.

' Due to changes in the statistical data, we are no longer able to identify Pet. ref./Petrochemicals
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Similarly as in 6B2, it is assumed that all the methane from anaerobic processes is burned (mostly usefully in
cogeneration uits, as flaring is being phased out and cogeneration technology seems to be economically
effective); however, in contrast to municipal water, methane from anaerobic sludge and -waste is
included. This assumption is based on national standards andlaéigns presented inthe subchapter below

0 Y2t 0 NI y a Fdr zalculation of in@thane emissions, it is sufficient to consider only aerobic processes
(where the methane is not oxidized to biologica}). Experts at theUniversity of Chemical Technology
rISO2YYSYRSR (KS O2y@SNBRA2Y FIFOU2NE |yR 2G§KSNJ LI NI Y
HAnnT %I oNryailtIZ HAANOLOD

Tab.8-9 Emissions o€CH, (Gg) from 6B1, 1992012 Czech Republic

1990 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
CH, production 498 | 635 |664 |77.4 |754 |77.4 |769 |80.6 [80.9 |78.0 |76.0 |79.8 | 79.3 77.8
OxidizedCH, 25.3 | 50.3 | 555 | 645 |63.0 [65.0 |64.7 |67.9 |68.1 |659 |64.2 |67.5 |67.0 65.9
TotalCH emissions | 24.5 |13.3 | 109 |129 | 123 |12.2 |12.1 |12.7 | 123 |12.1 |11.8 | 123 |12.2 11.9

8.3.2.2 Municipal and commercial waste -water treatment (6B2) and treatment on site (6B3)
The basic activity data (and their sources) for determining emissions from these subcategories are as follows:

91 the number of inhabitants (source Czech Statistical Office);

9 the organic pollution produced per inhabitant (source IPCC default value);

1 the conditions under which the wastgater is treated.(source Czech Statistical Office, with some
specific national factis);

1 the amount of proteins in the diet of the population (source FAO).

Calculations for conditions in this country are based on pollution production per inhabitant of 18.25 kg BOD
p.a. (IPCC, 1997), of which appr88% is present in the form of insolubdeibstances, i.e. is separated as
sludge.This factor was slightly changed in 2003 mainly due to increasing water savings in water useL(aprox.
20%).The total amount of organic pollution is same, Ibio¢ density is higher than faihe period before 2003
From 2003 onwards, we assume that 40%hefBOD is separated as sludge2t 0N yalit Z HAnAnoO®

Other data entering the calculation also include the number of inhabitants connected to the sewers and the
percent of treated wastevater collected in the sewergjives the amounts for the time serie&ccording to
Good Practice Guidance (IPCC, 2000), the maximum theoretical methane production BO equalsCid& kg
COD, corresponding to 0.6 KiH/kg BOD.This data is used to determine the emission factorsnimmicipal
wastewater and sludgeln determining the emission factor for sludge, it is necessary to evaluate the
technology used to treat the particular sludge and to assign a conversion factor-tM@F- Methane
Conversion Factorgiving the part of he organic material that will be transformed as methane (the remainder
to CQ). The literature6 5 2 KI y&2 34 | YR %t oNIyailts wnnnT %t oNIyait
specific factors for the ratio of aerobic and anaerobic technologies for -209@. There is also a certain
fraction of sewage that does not enter the sewer system and is treated onFitethis situation, the IPCC
methodology (IPCC, 1997; IPCC, 2000) recommends that separation intewadsteand sludge not be carried
out (thiscorresponds to latrines, septic tanks, cesspools, eitg. residual wastgvater in the Czech Republic
which does not enter the sewer system is considered to be treated onMitmethane generated in anaerobic
processes for sludge is considered toreenoved (recovered for energy purposes or flaref)e remaining
methane is considered to be emitted@ihis assumption is based on Czech national standards (to certain degree
similar to 1SO standards) CSN 385502, CSN 105190 and CSN 756415. On thehHessisstzindards, every
wastewater treatment facility is obliged to maintain safety and abate gas emiskeakage might occur only
during accidents, but the amount of methane emitted is assumed to be insignificant (the estimate based on
expertjudgmenti§ Saa GKFy M> 2F (GKS G2GFft | Y2dzyduov 6%t 06N ya

In the estimation of methane emissions from wastater and sludge, it is necessary to determine the total
amount of organic substances contained in them and to determine (estimate) the emission fatahne
individual means of wasteater treatment. For this purpose, professional cooperation was undertaken with
the University of Chemical Technoldgyy R | a (i dzRé 41 & OF NNASR 2dzi o1 I NI
d0dzRe 052Kt ye2AnhyRI »MRONBYBGSR @2 | ySg addzRe 06w%to
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Tab.8-10 Population connection to sewers and share of treated water, 198@12, Czech Republic

Total_ Sewe_r Water Total_ Sewer Water
population connection treated population connection (%) treated
(thous. pers.) (%) (%) (thous. pers.) ’ (%)

1990 10 362 72.6 73.0 2001 10 224 74.9 95.5
1991 10 308 72.3 69.6 2002 10 201 77.4 92.6
1992 10 317 72.7 78.7 2003 10 202 77.7 94.5
1993 10 330 72.8 78.9 2004 10 207 77.9 94.9
1994 10 336 73.0 82.2 2005 10 234 79.1 94.6
1995 10 330 73.2 89.5 2006 10 267 80.0 94.2
1996 10 315 73.3 90.3 2007 10 323 80.8 95.8
1997 10 303 73.5 90.9 2008 10 486 81.1 95.3
1998 10 294 74.4 91.3 2009 10 492 81.3 95.2
1999 10 282 74.6 95.0 2010 10 517 81.9 96.2
2000 10 272 74.8 94.8 2011 10 496 82.6 96.8
2012 10 509 82.5 97.1

Tab.8-11 Methane conversion factors (MCF) and share of individual technology types [%],-2992

MCF | 1990 |1993 1996 1999 | 2002 2005 2008 2010 2011 2012
Onsite treatment 0.15|100 |100 100 100 |100 100 100 100 100 100
Discharged into rivers 0.05 | 27 21 10 5 7 5 5 4 3 3
Aerobic water 0.05 |48 54 65 70 68 72 73 73 74 74
Anaerobic water 0.50 | 25 25 25 25 25 23 23 23 23 23
Aerobic sludge 0.10 | 45 40 35 30 20 15 15 15 15 15
Anaerobic sludge 0.50 | 55 60 65 70 80 85 85 85 85 85

The method of quantification is described in tB®od Practice GuidelinelPCC2000)as a Tier 1 approach
and we follow it in this subcategory withoainy modification. The amount of methane emitted from 6B2 is
given by the equation:

Total GECH p.a. = G&H, (tos) + GECH, (wwt) + GgCH (sld)¢ R

Where tos is the part of the wasteater treated on site, wwt is the part treated as wastater and slds
the part treated as sludge. R is the recovered methane (flared or used as gas fuel). Each part (tos, wwt, sld) is
calculated as the share of this part in the organic pollution (according to Fabar®l share of individual
technology types [%], 1998012), multiplied by an emission factor.

Particular MCFs are calculated as a weighted averagieus, the wwt emission factor is, in fact, the
maximum methane capacity multiplied by the weighted average of MCF for aerobic, anaerobic and river
discharge treatrant options. The results for 2009 are presented in Tab28

Tab.8-12 Emissions of£H, and N,O [Gg] from 6B2 and 6B3, 1999012, Czech Republic

1990 2000 2001 | 2002 [ 2003 2004 | 2005 | 2006 | 2007 | 2009 | 2011 | 2012
CH production 22.3 23.9 24.9 25.1( 27.0 27.0 27.3| 275 27.71 28.3| 28.5| 285
OxidizedCH, 7.4 9.7 111 11.4| 14.8 14.8 15.1] 15.3 15.5( 15.9| 16.1| 16.1
Total CH, emissions 14.9 14.3 13.9 13.8| 12.3 12.3 122 12.2 12.2] 12.4| 12.3| 12.3

12 Amount of organic pollution associated with this technology is the aeegilution per capita multiplied by the
number of people not connected to sewers (Tab0B
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Determination ofN,O emissiors from municipal wastevater is part of a broader complex of calculations,
concerned particularly with the area of agriculture. Tier 1 calculation is based on the number of inhabitants and
estimation of the average annual protein consumption.

Tab.8-13Indirect N,O [Gg] from 6B2 and 6B3, 1998012, Czech Republic

Per Capita Protein Population Fraction of Nitrogen Emission fator Total Annual
Consumption In Protein Frac(NPR) (kg N,O-N/ N,O Emissions
(g/capita/day) (1000 inhabitants) (kg N/kg protein) kg sewageN produced) (GgN,O)

1990 1058 10363 0.16 0.01 1.0062
1991 93.0 10309 0.16 0.01 0.8798
1992 87.4 10318 0.16 0.01 0.8276
1993 931 10330 0.16 0.01 0.8826
1994 885 10336 0.16 0.01 0.8395
1995 932 10330 0.16 0.01 0.8836
1996 95.6 10315 0.16 0.01 0.9050
1997 933 10303 0.16 0.01 0.8822
1998 96.7 10294 0.16 0.01 0.9136
1999 91.2 10282 0.16 0.01 0.8606
2000 90.0 10272 0.16 0.01 0.8484
2001 92.1 10203 0.16 0.01 0.8624
2002 90.8 10201 0.16 0.01 0.8500
2003 90.8 10201 0.16 0.01 0.8501
2004 95.8 10206 0.16 0.01 0.8974
2005 98.7 10234 0.16 0.01 0.9270
2006 935 10267 0.16 0.01 0.8810
2007 934 10322 0.16 0.01 0.8848
2008 919 10467 0.16 0.01 0.8828
2009 92.2 10492 0.16 0.01 0.8878
2010* 92.2 10517 0.16 0.01 0.8899
2011 92.2 10496 0.16 0.01 0.8882
2012 92.2 10509 0.16 0.01 0.8892

*Data for latest available year are used

The values of 0.16 kg N/kg protein and 0.0INs@-N/kg N correspond to the mass fraction and standard
recommended emissiofactor. The amount of proteins consumed in the Czech Republic is derived from the
nutrition statistics of FAO (Faostat, ).

8.3.3 Uncertainties and time -series consistency

This particular category is methodologically consistent and is quantified each yegrsasne method. Data
sources for methane activity data are the same and therefore we can assume activity data consistency in time
as well. Very few countrgpecific factors are used (mainly the fraction of each treatment technology in the
country) and mosbf activity data are based on the statistics of the central statistical office.

Consistency of time series can be disturbed by a discontinuous change in the technology share, which is
based on particular studies in time and as happened in the case o$tia water through a change in the
activity data from the survey results, where the statistical office may deny access to data that are the subject of
business secrets.

Consistency 0,0 quantification is disturbed by a change in of activity data seun 2000 (global nutrition
values were replaced by countspecific protein consumption) which led to a slight increase in this
subcategory. It is planned to smooth the trend and recalculate this according to new data, but this is of low
priority at themoment due to the overall insignificance of this stdiegory.

The uncertainty in most of the factors (default IPCC values) is determined accord®gotb Practice
Guidelines IPCC 2000) The overall uncertainty of the source category is not fully gfiadt yet and it is
anticipated that a software tool will be implemented for this purpose in the following years.

However last year expert team reviewed waste sector and suggested and developed new uncertainty ranges.
They all can be found in uncertairthiapter in 6C Waste incineration.
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8.3.4 Source-specific QA/QC and verification

During the year 20@we updated QA/QC plan for the sector. Quality assurance entails structured checklists
of activities that are dated and signed by sector reporter and verified xtgrieal control of activity data.
Activity data taken for this sector are approved by the data producer and are verified by him before they are
used for calculation.

Because waste sector is fairly small we do not use external subject to provide QC @&teadione by NIS
coordinator and its results are communicated to sectoral expert.

Activity data from national agencies and ministries are the subjects of internal QA/QC mechanisms but NIS
team has limited insight into it.

8.3.5 Source-specific recalculations

Based on request of UNFCCC review team we have recalculated source categhs® fmissions from
municipal water. Method remained same but key activity dafarotein consumption per capita was updated
for whole time series. Originally we used world averagrotein consumption as a country proxy, in
recalculated version we use country specific protein consumption based on FAOStat food balance sheets. There
is slight increase dfl,O due to that (in general for 0.2 Gg NO).

8.3.6 Source-specific planned improvem ents

We plan to review industry wastewater source category. Reason is that due to extensive use of biogas
Ministry of Industry and Trade started to gather data about water treatment and gas production. In the light of
this data we will review this categoand we might eventually recalculate it according to the new findings.
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8.4 Waste incineration (6C)

8.4.1 Overview

This category contains emissions from waste incineration in the Czech Republic. Types of waste incinerated
include industrial waste, hazardous wastedeclinical waste. Waste incineration is defined as the combustion
of waste in controlled incineration facilities. Modern waste incinerators have tall stacks and specially designed
combustion chambers, which ensure high combustion temperatures, long residenes, and efficient waste
agitation while introducing air for more complete combustion. This category includes emissios GH and
N,Ofrom such practices.

This year, the whole category was changed as part of the incinerated MSW was shifteel émergy
chapter. MSW in the country is used as fuel, so the logic behind this switch is in accordance with the
suggestions of th&ood Practice GuidelinefPCC 2000) At the present, this category consists of emissions
from incineration of hazardous drindustrial waste (clinical waste CW and sludge is part of hazardous waste)
H/IW.

8.4.2 Source category description

There are also 76 other facilities incinerating orircinerating industrial and hazardous waste with a total
capacity 600 Gg of waste. Modt this capacity is not used. Some of the incinerators have energy recovery but
how much of the incinerated waste is used for energy purposes is still under review. Once we will be able to
identify and split the total H/IW used for energy/n@mergy purposs, we will move the particular part of this
category to the energy sector.

8.4.3 Methodological issues

In line with the Revised 1996 Guidelines (IPCC, 1997)Gialgmissions resulting from oxidation, during
incineration and from open burning of carbon in wastf fossil origin (e.g., plastics, rubber, liquid solvents, and
waste oil) are considered in the net emissions and should be included in the nafi@hamissions estimate.
Additionally, incinerator plants produce small amounts of methane and nitrowteoXill these emissions are
reported in category 6C2. This year we also estimated biogenic emissions from H/IW and these are reported
under 6C1.

Estimation ofCQ emissions from H/IW incineration is based on the Tier 1 approach (IPCC, 2000). It is
assumel that total fossil carbon dioxide emissions are dependent on the amount of carbon in the waste, on the
fraction of fossil carbon and on the combustion efficiency of the waste incineration. As no cepetijic data
were available for the necessary paraters, the calculation default data was taken from the Good Practice
Guidance (IPCC, 2000), see Tah38To save place in the table, the results are split into biogenic and non
biogenic parts of the waste only for important gase€Q. Methane and nitras oxide are listed together in
this table although they are reported in the UNFCCC reporter separately from the biogenic and fossil parts of
the waste.

The activity data are based on the statistical surveys performed by ¢S@dte management informatio
system on operated by MoE/CENIA and the missing data (system does not contain data before 2002) was
obtained by taking data from MIT. An MIT questionnaire is sent to all the facilities incinerating waste and
alternative fuels. There is a certain simphfiion because the questionnaires do not allow assessment of the
exact nature of the waste (i.e. composition, calorific value) and use simplified grouping of waste as MSW and
waste that is hazardous, industrial (HW/IW). Also part of this waste streancirerated clinical waste and
sludge. Czech legislation does not discern explicitly between types of wastes because clinical waste, industrial
waste and sludge is all hazardous from point of management. We avoid underestimation by using hazardous
waste emision factors for whole HW/IW/CW/Sludge mixture that is incinerated in HW/IW facilities as HW
emission factors are far bigger than sludge and CW.
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Tab.8-14 H/IW incineration in 1990; 2012with used parametersand results

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
14.1 16.9 19.8 271 384 431 433 454 45.6 46.6 384

H/IW incinerated (Gg
)

Amount of carbon

R 0.5
fraction
Fosil carbon fraction 0.9
Com_bust efficiency 0.995
fraction
GCQratio 3.7
Emission factor Gg
CH/Gg 5.6E07
Emission factor Gg
1.0E04
N,O/Gg
-Ilz—gtsililcq (GgCQ) 23.1 27.7 325 44.4 63.0 70.7 71.1 74.5 74.8 76.5 63.0
g?otamQ(GgCQ) 26 3.1 36 49 7.0 7.9 7.9 83 8.3 85 7.0
Total CH, (GgCH) 7.9E06 9.5E0§ 1.1E05 1.5E05 2.1E0§ 2.4E05 2.4E05 2.5E05 2.6E05 2.6E0§ 2.2E05
TotalNzO(GgNZO) 1.4E03 1.7203 2.0E03 2.7E03 3.86E03 4.3E03 4.3E03 4503 4.6E03 4.7E03 3.8E03
2001 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
;'”'W'nc'neraEd ©9| g5 | 1170 | 1009 | 1067 | 1161 | 1229 | 1466 | 1212 | 1004 | 1141 | 111.0

Amount of carbon

R 0.5
fraction
Fosil carbon fraction 0.9
Com_bust efficiency 0.995
fraction
CGCQ ratio 3.7
Emission factor Gg
5.6E07
CH/Gg
Emission factor Gg
1.0E04
N,O/Gg
lgtgiICQ(GQCQ) 86.1 | 1921 | 1805 | 1752 | 1907 | 2018 | 2407 | 1989 | 179.7 | 187.4 | 1822
;?;al CQ(GgCq) 9.6 21.3 20.1 19.5 21.2 22.4 26.7 22.1 20.0 20.8 20.2
Total CH,(GgCH) 29E0Y 6.6E0Y 6.2E0§ 6.0e05§ 6.5E05 6.9=05 8.2E0% 6.8E05 6.1E0§ 6.4E05 6.2E5
Total N,O (GgN,O) 52E03 1.2E02 1.1E02 1.1E02 1.2E02 1.2E0Z 1.5E02 1.2E02 1.1E02 1.1E0Z7 1.1EQ2

The suggested default emission factors for hazardous waste incineration were 100Ns@ pér Gg of
incinerated HW and 0.56gkof methane per Gg of incinerated HW. Recently we also estimated biogenic
emissions ofCQ from this category. The approach is based on the default factor for fossil carbon, as we
assume that the rest of the carbon in the material is +iossil.

8.4.4 Uncertain ties and time -series consistency

Uncertainty in waste sector is a wicked problem. Activity data required by methodology is most of time
derived from other data. These additional step(s) are increasing uncertainty of real activity data. Moreover
data providgers do not produce any relevant statistics that would help us determine standard deviation or other
useful data characteristic. Main data provider is statistical office. A Czech Statistical Office does not produce
descriptive statistics about his data. Rgtroduced by office are often the only one available based on total
survey. Another problem with uncertainty in category 6A is time scale. For emissiondm20ise data from
1950 on. And the uncertainty is varies among particular years and theretimhlbow to handle this correctly.
CKIFGQa gKé 6S Y2aid 2F GAYS dza$S SELISNI 2dzRIYSyd (2
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Tab.8-15 Uncertainty estimates for sector Waste

AD EF
Gas Category uncertainity uncetrainity Origin of the parameters
[%] [%]
Combined uncertainty of quantification parameters
CH, | 6A Landfills 30 40 Expert judgement M. Havr
Sl av2kovs§ (CENIA)
CH, | 6B.1 Communal wastewater 21 50 g)(zpn;blrn?d urj]cirtglrgyeomga:tiﬂcat;\(zr'l parﬁn;e\tlerrs 5
N,O | 6B1 Communal wastewater 26 50 AD Expert judgement M.
CH, | 6B2 Industrial wastewater 40 50 Fog]g'?d Lg]ge;ta;ntli/ |0fﬁ”ar\‘lt'f:?t'%nepzfémagsx +F
CO, | 6C HW/IW incineration 15 5 AD Expert judgement M.
N,O | 6C HW/IW incineration 20 70 AD Expert judgement M.
CH, | 6C HW/IW incineration NA NA NA
CO, | 1Ala MSW incineration 20 20 AD Expert judgement M. Ha@rn e k ; EF | P
N,O | 1Ala MSW incineration 20 70 AD Expert judgement M.
CH, | 1Ala MSW incineration NA NA NA

8.4.5 Source-specific QA/QC and verification

The QA/QC plan of the National inventory system was used for the whole watstgory. For this particular
subcategory, we used bottomp data provided by the official sources (Ministry of Industry and Trade, MIT)
with addition with data from ISOH information system on waste management run by MoE/CENIA. However,
the inaccuracyor uncertainty of this data is not quantified but estimated by expert judgment. We <ross
checked the data on incineration with the tafpwn data produced by other State agencies.

8.4.6 Source-specific recalculations

No recalculations performed in this submission

8.4.7 Source-specific planned improvements

We do not plan any improvement in this particular stdiegory. We might eventually try to split part of this
category to energy sector as we did with MSW if data are available. We always encourage state administrati
to gather data useful for GHG inventories.
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9 Other (CRF sector 7)

No sector 7 is defined in the Czech inventory.
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10 Recalculations and Improvements

The driving forces in applying recalculations in the Czech greenhouse gas inventory are provided by the
implementation of the guidance given in the IPCC Good Practice Guidance reports (IPCC, 2000; IPCC, 2003) ar
the recommendations from the UNFCCC inventory reviews. Recalculations of previously submitted inventory
data are performed following the aboveentionedIPCC manuals only to improve the GHG inventory.

The driving forces in applying recalculations in the Czech greenhouse gas inventory are provided by the
implementation of the guidance given in the IPG@bd Practice Guidanceports (IPCC, 2000; IPCC, 2083
the recommendations from the UNFCCC inventory reviews.

Even though a QA/QC system helps to eliminate potential error sources, it is sometimes necessary to make
some revisions (called recalculations) under the following circumstances:

1 An emission saee was not considered in the previous inventory.

1 A source/data supplier has delivered new data. This could be because the previous data were only
preliminary data (by estimation, extrapolation) or because the method of data collection has been
improved.

1 Some errors in data transfer or processing have been identified: wrong data;conitersion,
software errors, etc.

1 Methodological changes when a new methodology must be applied to fulfil the reporting
obligations for one of the following reasons:

0 to deaease uncertainties,

an emission source becomes a key source,

consistent input data needed for applying the methodology is no longer accessible,

input data for more detailed methodology is now available,

the methodology is no longer appropriate.

O O oo

10.1 Overview of former recalculations

10.1.1 Recalculations performed in the submission 2010

10.1.1.1 Recalculations in sector 1 Energy
Recalculation in sectors 1A1, 1A2, 1A3e, 1A4 and 1A5 since 2003

The recalculation involves improvement and specification of activity data by ggexionnaires elaborated
by the Czech Statistical Office (CzSO) for IEA and Eurostatthveh@missions and oxidation factors remain
unchanged. This recalculation was facilitated by concluding a Memorandum of understanding between CHMI
and CzSO on datxchange, which madthe questionnaires mentioned above available for the inventory
team. In the past, the activity data were taken frahe | yy dzl f £ @ LJzof AAKSR a9y SNH
wSLJdzof AO¢ YR 4SNB f Saa adzi (idozatié. T2 NJ O2y @SNERA2Y (2

The year 2003 was chosen as the starting year because data for detailed splitting for 1A2 (i.€1A2RQa
have been available since 2003.

¢tKS NBlFazya FT2N GKAa NBOIt OO dzfi h 2B NISELS RA a A &S
GAGK (GKS 9we¢ GKIG AadzLIR2NISR GKAa O2yOSLIi® LYy | RRA
found obvious inconsistencies in 1A2 category allocation.

PARTL: RECALCULATIONS ANIPROVEMENTS 195



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

Recalculation (addition of a missing fuel type) in sabctor 1A2f since 2003

There@2ya F2NJ GKA& NBOFf Odz I (-4 2dsy BNENBNED AT W23
GAGK GKS 9wt 6KAOK adzZa33SaGSR GKS I RRAGAZY 2
improve the completeness of the process.

5
'..F
Recalciation of CH emission in suisector 1A3e since 1990

¢KS NBlFazya F2N) GKAa NBOFf Odz | -O2 8zy (0 BE NNRBL BA & Ddza & F
Prague) with the ERT, which suggested substitution of thetraarsparentCH EF by the IPCC defau#lue.

Recalculation of emissions (addition of missing gas) in 1B2b (Fugitive emissiatsiral Gas) since 1990

Based on the above inquiry, the valuetioé CQ/CH, ratio in Natural Gas was found and thus it was possible
to estimatethe relevant emissins ofCQ in subsector 1B2b and thus to improve completeness.

10.1.1.2 Recalculations in sector 2 Industrial Processes

One recalculation in the period 20042007 was performed foN,O emissions from HN{production.
Estimation of these emissions in the Czech Répus based on the use of technolegpecific emissions factor
taking into consideration process conditions in Czech plants. The emission factors thspibcee levels of
pressure employed (0.1, 0.4 and 0.7 MPa) and relevant cas¢é®@ind/or N,O abatements: selective catalytic
reduction (SCR) ™GO, nonselective catalytic reduction (NSCRNdl that also reduces emissions HfO, and
recently introduced\,O mitigation based on catalytid,O decomposition for 0.7 MPa technology.

For 0.4 MPa techrogy in combination with NSCR, an emission factor of 1.09,®4 HNO; was used for
1990 - 2003 while, starting from 2004, this EF was increased to 2.7R,®4 HNGO;. However, new plant
measurements revealed that the original EF 1.08iKg't HNG; is sufable even for the years after 2003.

Consequently, in the recalculation, EF = 1.081)0t HNG; was used over the whole time period since 1990
for the 0.4 MPa technology combined with NSCR. This recalculation improves the qu#igyirofentory in
accodance with good practice and imprové® time series consistency. The approaches usedHherother
technologies mentionedbove remain unchanged.

10.1.1.3 Recalculations in sector 4 Agriculture

The following recalculations regardihgO emissions were performedf the whole time period since 1990
as a consequence of discussions wita9 w ¢ R dzZNAQHdzy(i (KNG aMB/OA Sgé¢ Ay hOG20S|

N,O from manure management (no#KC)

According tothe recommendation from the Good Practice Guidance 2000 (IPCC, 2000), thdt defau
parameters characterizing AWMS for dairy cattle, Hlairy cattle, and swine were taken from TableS B
through B6 in the Revised 1996 Guidelines (IPCC, 1997)(Reference Manual) ingteadxidting values taken
from Table 421. The values fahe other animals remained unchanged.

N,O emissions from agricultural soilsAnimal manure applied to soils (KC)

In the recalculation, the more suitable equation 4.23 from the Good Practice Guidance 2000 (IPCC, 2000)
was used instead of the existing equatioarh the Revised 1996 Guidelines, p. 4.93 (IPCC, 1997).

N,O emissions from agricultural soilsCrop residues (KC)

The Tier 1a method described in ti&ood Practice Guidance 20QPCC, 2000) was used to estimate
emissions in this category. The reasonstiig recalculation were:

9 The default value for Fragan(0.1) has been used although burning of crop residues does not occur
in the CR.
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1

1

Because of the small error in the existing calculation spreadsheets, the residues from pulses have not
been included irthe calculations.

The amount of crops has been transformed to dry matter using a defaulfvatue of 0.85. This is

in accordance with the Revised 1996 GuideliiP€C, 199'Hut, according to the 2000 GPG (IPCC,
2000), the crops Frag should not be eployed ifthe simple Tier 1 (Tier 1a) method is used.

N,O emissions from 4.D.1.3ffixing crops

In recalculation of emissions fromfiXing crops, the production of soya beans has also been included (even
though this production is very limited in the Chdgepublic).

10.1.1.4 Recalculations in sector 5 LULUCF

All recalculations in LULUCF sector were performed for the whole time period since 1990.

1. Several LULUCF categories were recalculated following the revision of biomass conversion and expansionr
factors (BCEksThese factors were revised utilizing the new data from the Czech landscape inventory
(CzechTerra). This statistical inventory covers the entire territory of the country and its first cycle was
conducted during the years 2008 and 2009. The applicatidheohew BCEFs affects all the LULUCF categories
related to forest land, namely:

T
1
T
T
1
T

5.A.1. Forest Land remaining Forest Land

5.A.2. Land converted to Forest Land (all relevantcatbgories)
5.B.2.1 Forest land converted to Cropland

5.C.2.1 Forest land coented to Grassland

5.D.2.1 Forest land converted to Wetlands

5.E.2.1 Forest land converted to Settlements

2. This inventory submission additionally contains estimates of carbon stock change in dead organic matter
following the conversion of Forest land wther land use categories. This implementation concerns the
following categories:

T
1
1
)l

5.B.2.1 Forest land converted to Cropland
5.C.2.1 Forest land converted to Grassland
5.D.2.1 Forest land converted to Wetlands
5.E.2.1 Forest land converted to Settlements

10.1.2 Recalculations performed in the submission 2011

10.1.2.1 Recalculation in sector 1 Energy

Recalculation of Road Transportation (1A3b)

Recalculation of emissions from road transport was performed for all the greenhouse §G&3eSHi, N.O)
and for the 1990 1999 nterval. For the sake of consistency of the time series, the recalculation was carried
out according to the methodology used for the following years. Recalculation was based on obtaining new data
on the vehicle fleet composition and emission charactedistie Ly I RRAGAZ2Y I Yy NDOF G A 2y
emissions from biomass, CNG and LPG from 1A3b (Road Transport) were substituted by emission estimates o
N,O using relevant default EFs taken from the 2006 Guidelines (IPCC, 2006).

Recalculation in sector 1B Fitive Emissions from Fuels (1B2a)

During the centralised review in September 2010, the Expert review team (ERT) identified a potential
problem in the incomplete reporting of category 1BRi2goil production). In this subcategory, the Czech
Republic reportd onlyCH emissions from oil production, whil€Q emissions and emissions 68, CH and
N,O from venting and flaring were not reported. Therefore, the Czech Republic prepared the resubmission of
CRF (within 6 weeks) in order to respect this ERT findimthis resubmission, the reporting of emissions from
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oil production was extended beginning in 1990 by incorpora@ emissions from oil production and
emissions ofCQ, CH and N,O from venting and flaring during oil production. Default EFs froenlBCC Good
Practice Guidance (table 2.16, pages 288/7) were used.

10.1.2.2 Recalculation in sector 2 Industrial Processes

Recalculation of Soda Ash Use (2A4)

During the centralised review in September 2010, the Expert review team (ERT) identified a potential
problem in the incomplete reporting of category 2A4 (soda ash use). ERT found that some amount of soda ash
is used in the pulp and paper industry and it emits the corresponding amou@®oefvhich was not reported.
Therefore, in its resubmission of CRFntiened above, the Czech Republic supplemented this missing source
of CQ starting in 2001 (the year of beginning of soda ash use). Activity data were taken from EU ETS and from
consultations with the operator of the relevant plant. However, emissior@®firom soda ash use in the pulp
and paper industry are not very significant in the Czech Republic (less thaBQ)Gg

Recalculation of Mineral ProductsOther (2A7.2)

CQ and CH emissions were recalculated in sector 2A7.2 (Mineral prodgather: bricks and ceramics) as
the Czech Statistical Office has provided new and updated information about brick production far 2008.
2A7.2 Brick and ceramics is not a significant categonC@remissions (approximately 150 @f3) andCH,
emissions are @n lower. The effect of recalculation of ti@Q emissions is small and results in a decrease in
emissions in 2006 2007 by approximately 1 @Q and anincrease in 2008 by %.

Recalculation of Metal Production Iron and Steel Production (2C1)

The recatulation in the period 20032008 was performed in the case G emissions from 2C1 (Iron and
steel production). The estimation of these emissions in the Czech Republic is based on the amount of coke
consumed in blast furnaces. This amount (directlif dj was originally taken from the document provided by
GKS /TSOK {GFrGAAGAOLIE hFFAOS o6/1{h0 &a5S85S0St2LISyi
NEflGA2Yy (2 LINRRdAzOGE¢ @

b2¢g GKS 2GKSNJ 2FFAOALE R2 Odzy Sy lire ABA / Eutotat (CAECH {COALO H 7
I %9/ 1 ghL[Z [ %9/ 1 yD! {Z [/ %9/ 1 Yyw9b0X tNF3IdzS Hnmné oI
consumed in blast furnaces. This approach, which is more consistent with that used for Energy sector since
2003, was recommaled by experts from CzSO because of better accuracy and reliability of coke data.
However, differences between both sources of data are not too significant: e.g. for 2003 the recal€@ated
emission is 1.2% lower than the original value, for 2008 tlwaloeilatedCQ emission is 3.8% lower than the
original value and for 2009 the newly estimat€@ emission is 4.4% higher than would be the value obtained
by the older approach.

101232 AAA1 AOI AGET1T ET OAAOI O i O7AO00AG

Recalculation of Solid Waste Disposal oand ¢ Managed Waste Disposal in Land (6Al) and Waste
incineration - Other (6C2)

.FaSR 2y | &dz33SadAzy 2F (KS 9 EIISUNIL NkS NS SBE I Yo t
Prague), we recalculated whole time series (since 1990) in 6C (Wasigeratitin) using a consistent approach
and consistent data source for the whole series. Besides, due to rollback changes in the recovered LFG activity
data, the two last years were recalculated (2007, 2008) in 6A1 category (Managed landfills).
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10.1.3 Recalculati on performed in the submission 2012

10.1.3.1 Recalculation in sector 1 Energy
Recalculation of 1A Energystationary combustion

Expert review team (ERT) during In country review in August/September 2011 raised recommendation to
prolong data series in subcategmi@ A2a; 1A2f towards 1990. It was possible to use data given in IEA/OECD,
Eurostat, UN Questionnaires (CzSO Questionnaires) till 1995. Previous data in Questionnaires are not
sufficiently reliable. The ensure consistency of data used, the recalculatispevéormed for all categories in
whole 1A except of 1A8 mobile combustion (i.e. 1A1, 1A2, 1A4, 1A5, 1AD, 1A3e). In 1A1, 1A4, 1A5, 1AD and
1A3e was recalculation carried out using data from CzSO Questionnaires since 1995. In 1A2 were CzS(
Questionnairesdata also used since 1995; for 199994 were made expert estimates of data division
according to other indicators (e.g. development of relevant branch of industry).

The Reference approach needed to be recalculated as well. It was two reasons foc#fisilegiong new
calorific values for liquid fuels and use of CzSO Questionnaires data since 1995.

Recalculation in sector 1A Energyl ransport (mobile combustion)

Expert review team (ERT) during In country review in August/September 2011 raised reatatiore(ARR
2011, para 69) to analgsthe data series isubcategories 1A3a and 1Cla, in particular in the category Jet
Kerosene. First, the fuel consumption of Jet Kerosene was divided into domestic and international fuel
consumption on the basis of pasgger transport and transport of goods in 198@®2009. New values of fuel
consumption resulted in recalculation of emissions for both of these categories.

Data in other categories of sector 1A3 were also recalculated. It was necessary to refine and lermoniz
some activity data over the entire time series (199@010) in cooperation with KONEKO and possibly IEA
(CzSO Questionnaire). First, the net calorific values of the individual fuels were changed. Most of these values
are available from KONEKO. Seconthes discrepancies were found in the data for fuel consumption in 995
2010. CDV harmonized the data on fuel consumption with CzSO, which provided these data.

Recalculation in sector 1B Fugitive Emissions from Fuels (1B1 Solid FRelsalculation ofCH, emissions
from underground mining activities

By FCCC/ARR/2008/CZE was recommended to u@dhemission factor for underground mining activities.
The team raised a request to Ostra¥d NWA Y+ = [GR® G2 206GFAYy NBtSOtyid R
2008. According to these data was developed new EEHprThe recalculation was therefore made for 2G00
2008. For data 2008 onwards is used average EF value from-22008 EFs. The range 6H emission
decrease due to this recalculation is 280%.

Recalculation in sector 1B Fugitive Emissions from Fuels (1B1 Solid FRelsalculation ofCQ emissions
from underground mining activities

ERT during ICR 2011 and FCCC/ARR/2010/CZE raised recommendation to provide estintfes for
emissions fromunderground and surface mining. We put main focus@® emissions from underground
mining. A special study was performed @@ emission factor. The emission factor was recalculated for £990
2009 and for years onwards was also recommended specifie.valu

10.1.3.2 Recalculation in sector 2 Industrial Processes
Recalculation of Metal Productiog Iron and Steel Production (2C1)

In the 2012 submission, the recalculation explained in chapfet.2.2was extended for the 199§ 2002
period. With the exception of 285 and 1998, the differences ©Q emissions calculated from the two sources
are less the 2%. Similarly as for the 2011 submission, these recalculations also were harmonized with
recalculations performed in the Energy sector.

PARTL: RECALCULATIONS ANIPROVEMENTS 199



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

10.1.3.3 Recalculation in sector 4 Agriculture

During the incountry review in August/September 2011, the expert review team (ERT) identified as a
potential problem the estimation di,O emissions from Manure management for dairy cattle. The revision of
background information and Nex valuis dairy cattle was requested. Already during the review, the Czech
Republic introduced revised countspecific data for emission estimation using Tier 2 methods for Manure
management of dairy cattle. This recalculation was submitted to ERT as an Resolked 8 dz8 2 F (G KS
LI LISNE NBIIFNRAYy3I G4KS Hamm bLw adoYAadarAz2yo

The assessment review report (UNFCCC/ARR/2011/CZE) provided additional recommendations to improve
the inventory estimates for Agriculture. Later other counspecific data for nomairy cdtle was obtained.

Based on these recommendations and additional couspgcific data, the following improvements were
implemented in the 2012 submission:

1) Reallocation of sueategory "Suckling cows" from Dairy cattle to Ndairy cattle

2) More accurate amhal population data (not rounded up to thousands) reported (cattle, swine, sheep,
poultry).

3) More accurate data for cattle population reported (not rounded to thousands) for the period since
2006.

4) Recalculation oN,O emissions from Manure management usimyised and complemented country
specific data: Nex values for cattle, manure type distribution (AWMS), protein in milk and protein in
feed.

5) Tier 2 methods implemented for the emission estimation of Manure management fedaioy cattle

Additionally, a n& countryspecific parameter on digestibility (DE, in %) was determined and implemented
in the 2012 submission.

¢CKS a{Fddz2NRI& LI LISNE NBOFfOdzZ I GA2y tSR (2 AYyONEBI 2
Using the new countrgpecific datéor the 2012 submission resulted in emissions that were lower by 1.3 % as
compared to 2011 submission. More detailed information about recalculation will be presented in the NIR
2012.

Recalculation in sector 4A Enteric Fermentation

Reallocation of susategory "Suckling cows" from Dairy cattle to Ndairy cattle, use of more accurate
numbers of cattle and applying new digestibility values resulted in changed emissions for the entire reporting
period.

Recalculation in sector 4B Manure ManagemehQ)

The estimation ofN,O emissions from Manure management for 192010 was performed using the revised
Nex from dairy and nodairy cattle with the updated parameters (feed consumption, nitrogen feed intake and
protein content of milk to estimate the amount of fétained in milk). The equations 10.32 and 10.33 (2006
IPCC) were used to revise Nex from dairy andduiry cattle, and to calculate the variables for nitrogen intake
and nitrogen retained (milk production and growth). The results served as an ingus &yt 10.31.

The parameters for estimation of the revised Nex from dairy cattle were collected from literature and from
personal communication with agricultural experts (protein in milk 3.3 %, protein in feed (% in dry matter) 18
%).

Countryspecific datafor the distribution of manure management practices across AWMS was taken from
study Hons and Mudrik (2004) for the period 198809 and for the period 2002010 was taken updated data
FNRBY YOI LAEN] W o6 dzii K2 NJ 2 F rh iisfitdizt of AnixiBl Sigehck Pragiie). / 1 S OK

la YSYyGA2ySR Ay (GKS awSalkyasS o6& GKS /1T SOK wSLdz ¢
ERT formulated in the course of the 2011 review of the greenhouse gas inventories of the Czech Republic
submitteR Ay HAnMME UspeSific pabainetebs2DiEEzydindsivility, in %) for cattle was estimated based
on existing publications. The average digestibility for cattle estimated based on available sources corresponds
G2 GKS 59 @I f dzS | N&ndmyfitulturalexperdfrons Regearcharistitupe @BGattle Breeding,
Ltd., pers.com.) determined conservative average values of digestibility for three cattle categories (dairy cows,
suckling cows and other cattle), which were applied for g emission esimation from Manure

PARTL: RECALCULATIONS ANIPROVEMENTS 200



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

management.
Using the above changes, thO emissions from Manure management were calculated with Tier 2 method for
dairy and nordairy cattle categories for the entire reporting period.

Recalculation in sector 4D Agricultural $0(4D1b, 4D2 and 4D3)

Given that the value of Nex for cattle was revised, it led to the increRNs@@&missions from:

1) animal manure applied to soils (4D1b)
2) pasture, range and paddocks (4D2)

3) atmospheric deposition (4D3.1)

4) N lost through leaching and reoff (4D3.2)

Also these changes apply for the entire reporting period.

10.1.3.4 Recalculation in sector 5 LULUCF
Recalculation of LULUGFOther (5G)

New for the LULUCF sector in the Czech NIR 2012 was inclusion of emissions from lime application to Fores
Land. Sioe the CRF Reporter does not allow inclusion of lime application under category 5A Forest Land, the
corresponding emissions are reported under 5G Other. Information on lime application and the corresponding
estimates of emissions are provided for the eatieporting period from 1990 to 2010. The annual emissions
from lime application to Forest Land fluctuate irregularly from zero to 20.58Ggq. (in 2000). Hence, the
effect of including these quantities in the total emission balance of the LULUCFKF &ectonimal. On an
average, this represents an emission increase by 0.1 % annually with the largest relative contribution detected
in 2007 (0.43 % of the reported emission total for LULUCF).

10.1.3.5 Recalculation in sector 6 Waste

First recalculation was minothanges in activity data in 6A (amount of waste landfilled). This is regular
recalculation since data that are used for previous year submission are most of time preliminary and data
provider is always trying to improve data consistency.

Second change wdmsed on continual request for country specific data on waste composition. We obtained
and implemented country specific waste composition. This is major change mainly because country specific
values increased overall DOC of waste in recent years. Lasgeharamount of LFG that is recovered for
energy purposes. In 2007 started regular data collection of energetically used LFG by Ministry of Industry and
Trade. They are trying to obtain consistent numbers and they regularly update their estimates whilegprg
time line towards the base year. This change influenced decreased emissions in recent years and increased
emissions in the middle of the 192M10 period. None of the aboweentioned changes influence emissions
beyond 1997.

Recalculation/reallocaion of Municipal Solid Waste category to Energy sector

Based on the suggestion of ICR, we moved former category 6C2 MSW incineration under 1A1A. This shift is
in compliance with the suggestion of the IPCC methodology. In addition to this shift, we mgbetifissions of
CQ from the biogenic part of incinerated MSW, which is now part of memo items. In terms of total emissions,
this shift was emissieneutral.

Recalculation of Hazardous and Industrial Waste (activity data)

In previous submission (2011), weknowledged that activity data used for estimation of incinerated H/I
waste are underestimated. We gathered additional data and recalculated the whole time series where
relevant. The changes do not go beyond 2002.
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Recalculation of Hazardous and IndustrWaste (Split)

We split hazardous waste into biogenic and Amogenic parts and they are now reported separately in the
UNFCCC reporter. Total emissions are unchanged and we also estimatediter@ninogenicCQ for this
category.

10.1.4 Recalculation p erform ed in the submission 2013

10.1.4.1 Recalculation in sector 1A Energyz stationary combustion

Expert review team (ERT) during Centralised review in September 2012 raised objection to using IPCC 200¢
default emission factors instead of Revised 1996 Guidelines (IB€0,default emission factors in 192810
period. This issue was identified as potential problem in Saturday paper. In following resubmission in October
2012 the recalculation of the whole sector 1A Energyationary combustion was provide using Revi$686
Guidelines (IPCC, 1997) default emission factors. Country specific emission factors are used for Coking Coa
Other Bituminous Coal, Brown Coal + Lignite and since this submission also for Natural Gas. For the rest of fuel:
(rest of Solid Fuels, LiguFuels and Biomass) were used default emission factors.

This recalculation also affected Reference Approach where emission factors were also revised.

10.1.4.2 Recalculation of gaseous fuel in 1A Energy

Another improvement provided by the Czech Republic consistew country specifi€Q emission factor
for Natural Gas. The extensive research was performed using data of Natural Gas composition provided by
NET4GAS, Ltd. company. This research was part of project assigned by State Environmental Fund of the Czec
Republic. Detailed description of the research is given in Annex 2.

Since this submission updated emission factor is used for all categories in 1A Energy.

10.1.4.3 Recalculation/reallocation of solid fuels in sectors 1Alc Energy - Manufacture of Solid Fuels
and Other Energy Industries and 1A2 Energy - Manufacturing Industries and Construction

One of the improvements implemented by the Czech Republic considers reallocation of solid fuels and
associated emissions between 1Alc and 1A2. During QA/QC procedure Energg lraldrese two sectors
was compared with data provided by Czech Register of individual Sources and Emissions. This QA/QC
discovered discrepancy in reporting of solid fuels in 12050 period. There is one installation in CR for which
solid fuels are in fficial statistics (CzSO Questionnaires) included in 1A2 autoproducers. The QA/QC procedure
ascertained that this consumption of solid fuels should be included in 1Alc category; in this submission solid
fuels were reallocated. This reallocation affects sumption of solid fuels and associated emissions in 1Alc
category and in 1A2a4A2f (autoproducers consumption).

10.1.4.4 Recalculation in sector 1A2c¢ Energy - Manufacturing Industries and Construction,
Chemicals

The ESD review team discovered during ESD reviewe @0l2) double counting of naphtha. Part of the
naphtha is used as feedstock and as liquid fuels in 1A2c, but instead of taking 20 %, we had incorrectly taken 70
% (in 2005) or 80 % (in 20@810) of the naphtha as oxidized. This issue is now addres#ieid sBubmission.

10.1.4.5 Recalculation in 1A3 Energy - Road Transportation - Diesel Oil

QC/QC procedures identified typographic error in this categdyO emissions, 2010. This issue has been
rectified.

10.1.4.6 Recalculation in sector 1A4b Energy - Other Sectors, Resiantial

Expert review team (ERT) during Centralized review in September 2012 raised recommendation to include
emissions associated with charcoal use. This issue was noted as potential problem in Saturday paper. In
following resubmission (October 2012) tial, and N,O emissions were included in this subcategory using
FAOSTAT data and Revised 1996 Guidelines (IPCC, 1997) default emission factors. To ensure consistency

PARTL: RECALCULATIONS ANIPROVEMENTS 202



M OCHMI NATIONAIGHGINVENTORREPOROF THECZECHREPUBLI$990-2012

reporting of greenhouse gases in this submission are included G¥cemissions using codry specific
emission factor.

10.1.4.7 Recalculation in sector 1AD Energy - Feedstocks and nonenergy use of fuels

In category 1AD 10 Other was necessary to provide recalculation for Other Oil (Solvents) in 2010 since in 3
Solvent and Other Product Use sector wesformed recalculation due to ERT recommendation. Detailed
information please see under description of sector 3 recalculations.

10.1.4.8 Recalculation in sector 1B1b Energy z Fugitive Emissions from Solid Fuels, Solid Fuel
Transformation

Expert review team (ERTgised recommendation during Centralized review in September 2012 to include
emissions associated with charcoal production, which was also identified as potential problem. In following
resubmission the emissions were included in this subcategory using BA@SMH and Revised 1996 Guidelines
(IPCC, 1997) default emission factors.

10.1.4.9 Recalculation in sector Cement Production (2A1)

In this submission the recalculation 6Q emissions was performed. In 20@B05 period was discovered
computational error, which wa&now corrected.

10.1.4.10 Recalculation in sector Soda Ash Use (2A4 2)

The activity data for this category were verified for 2009 and 2010, which introduced also recalculation of
CQ emissions.

10.1.4.11 Recalculation in sector Other z Glass Production (2A7 1)

For 2005 wagound the error in reportedCQ emissions in this category. This discrepancy was corrected in
this submission.

10.1.4.12 Recalculation in sector 2F3 Industrial Processes, Fire Extinguishers

Technical Expert Review Team (TERT) raised recommendation during ESihréwigw®012 to include split
for 1% filled products / serviced products based on ratio recorded in previous years. The exact numbers were
unknown for 2009 and 2010, but over previous period the ratio is very stable. This issue has been rectified.

10.1.4.13 Recalaulation in sector 3 Solvent and Other Product Use

QC/QC procedures identified typographic errors in this se¢t@Q emissions, 2010. This issue has been
rectified.

10.1.4.14 Recalculation in sector 4 Agriculture

During the centralized review in September 2012, thert review team (ERT) identified as a potential
problem the estimation ofN,O Direct emissions from Agricultural soils. The ERT noted that: i) the Czech
Republic has not included-fixing forage crops such as alfalfa and clover in the calculatioNsémissions
for the entire time series and ii) the Czech Republic has not included potatoes and sugarbeet crops produced in
the country in the estimations dfl,O emissions from crop residues returned to soils for the entire time series.
The revision of thse emission categories was requested. The recalculation was submitted to ERT as a resolved
AdadzS 2F GKS a{F ddz2NRIF& LI LISNE NBIFNRAYI GKS HAamMH b

The ERT provided recommendations to improve the inventory estimates for Agriculture. Based on these
recommendations and new obtained counspecific data, the following improvements were implemented in
the 2013 submission:

1) N-ixing forage crops such as alfalfa and clover were included in the calculatidi® efmissions for
the entire time series and
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2) Potatoes and sugarbeet crops produced in the country were included in the estimatioNgOof
emissions from crop residues returned to soils for the entire time series

¢KS G{l ddz2NRIF& LI LISNE NBOIft OdzZ I GA2Yy f SR isdiofs frany ONE |
agricultural soils) after recalculation by 6.9 % in 2010. Using the above changBlsQOttizect emissions from
Agricultural soils were calculated with Tier 2 method for the entire reporting period.

10.1.4.15 Recalculation in sector 4D Agricultural Soi Is (4D1 3, 4D1 4)

The estimation ofN,O Direct emissions from Agricultural soils for 19810 was performed using the
statistical crop production data and countspecific parameters.

Category 4D1 3

IPCC GPG was applied and available information on pioduaf crops (alfalfa and clover) and national
values were used to estimaté,O emissions. The information of production comes from Czech Statistical Office
(CzSO0). The countgpecific data of the fraction of nitrogen (FracNCRBF); and the fraction ofalter
content (FracDM) in aboveground biomass of forage crops were applied to the emission inventory. For the
fraction of dry matter and fraction of nitrogen, the materials (results of research projects) of Faculty of
Agronomy, South Bohemia Universifgtelovinycinternal/study material, www.zf.jcu.cz), were used.

The equation used to estimate direldO emissions from Agricultural soils{\Xing crops) has form

FBN = Crop * FracDM * FracNCRBF.

Category 4D1 4

N,O Direct Soil Emissions from Crop Residpotatoes and sugarbeet) were estimated applying the IPCC
GPG and using available information on crop production. The source of information is Czech Statistical Office
(CzSO0). The default emission factors were used in accordance with the IPCC GPGloggthodo

The equation 4.29 (Tier 1b, GPG IPCC 2000, page 4.59) of the IPCC GPG was used to estimate the
emissions. The defaulN,O emission factor for both crops (TablelZ, IPCC 2000 GPG, page 4.60), the default
values for the fractions of nitrogen in pbes and sugarbeet (Tablel#, IPCC 2000 GPG, page 4.58) and
default fraction of crop residue that is removed from the field as crop (TaHl&,4PCC 1997, Reference
Manual, page 4.85) were used. The countspecific data for dry matter fraction was et The value of
FracDM for potatoes is based on study Cabajova, MU LF Brno (2009) and corresponds to other available
sources. The value of FracDM for sugarbeet is based on study Blaha, CZU Praha (1986) and corresponds f
other available sources. Both natial parameters belong to interval of IPCC default values. The fraction of crop
residue that is burned on the field equals zero.

10.1.4.16 2 AAAT AOI AGET 1T ET OAAOGT O w O,5,5#&06 | w' q

No explicit recalculation was performed in this submission. However, the QC/QC presedentified a
typographic error in the category 5.A.1 Carbon stock change in living biomass, year 2010. Therefore, this issue
was rectified.

10.2 New recalculations performed in this submission

10.2.1 Recalculation in sector 1A Energy

10.2.1.1 Recalculation of liquid fuelsin 1A Energy

One of the improvements provided by the Czech Republic consists in new country Spexifimission
FIOU2NR F2NJ [tD FYyR wSTAYSNE DIFIad {LISOAFAO RIFGE F
NI TAYSNE] !t Z | ®aatawerg deveped Gidtryspecific &nfisdidh fa&ors.

Since this submission updated emission factors are used for all categories in 1.A Energy.
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10.2.1.2 Recalculation in 1A3 Energy - Road Transportation

During QA/QC procedure were found new updated activity dathich were used for the emission
estimations in this category. This issue is relevant@ék emissions for the time period 2006 2011 for
Gasoline and Diesel Oil and fO emissions for Gasoline, Diesel Oil and Natgasalso for time period 2000
¢ 2011.

10.2.2 Recalculation in sector 2 Industrial processes

10.2.2.1 Recalculation in sector Iron and Steel Production (2 C1)

CQ emissions were recalculated using Tier 2 methodoliogyne with the improvement plan of the Czech
Republic. This recalculation caused deseeaf emissions in this category in 1990 for about 0.82 % and in 2011
for about 2.18 %.

10.2.2.2 Recalculation in sector Refrigeration and air -conditioning equipment (2F1)

Category 2.F.sufferedmajor recalculation which has been triggered by a potential probieamd during
UNFCCC expert review in September 2013.

Potential problem stated that although inventory team was able to determine life cycle of refrigeration
equipment it still does not account for emissions from deceased equipment. This was a welkedgustifi
assumption as the time since introduction ceeded the published lifeycle which indicated possible
underestimation.

Inventory team revised the emissions estimate calculation routines in an attempt to resolve the potential
problem and changed significly the results in whole time series for all gases in 2.F.1 category. Actual
emissions timeseries now keep much morenservative trends, also the amount efjdises being stored in
functional equipment or decease equipment in now being reported correctly

10.2.3 Recalculation in sector 4 Agriculture

10.2.3.1 Recalculation in sector Manure Management of Cattle

According to ERT recommendation (mentioned in ABports), the Czech Republic recalculated the
methane emissions from Manure Management of cattle. In line with I/€C GPG a higkesr method to
estimate theCH emissions from Manure Management (cattle only) was implemented in 2014 submission. The
aim of the recalculation was to review the estimation of methane emissions from Manure Management of
cattle by Tier 2This category of emissions was identified based on analysis of National Inventory System (NIS)
as a key category by trend (see Tabik & NIR 2013).

The activity data as cattle population distributed by age comes from the Czech statistical office TOES®
a consistent time series of number of animals during entire reported period (202Q). Gross energy (GE)
gl tdzSa NS SadGdAYFGSR oFaSR 2y GKS ylraGA2yl ¢ aiddzRe
reported in CRF as a counspecifc data for entire reported period (1992012). The current updated data of
l2a{ RA&GUONROdzAAZ2Y HSNB FLILXASR F2N) SYAaarzy Saday
specific parameters for estimation of emission factors for cattle were obthi(®o, MCF). The specific
LI N} YSGSNE NBO2YYSYRSR F2NJ dz&aS o6& aitdzReé Ay ySAIKO
the default values (2006 IPCC Guidelines) and corresponds to Czech climate conditions. Therefore the
LJ NI YSGSNBR T NERa¥ (26G1R) Yweéra SitifizedSfér the emission estimation. The equation for
determination of emission factors and estimation of methane emissions were taken from the IPCC (2006).

Recalculation of methane emissions from manure management of cattle resultediit@ase in emissions
from cattle category approx. 12 % in 1990, resp. 42 % in 2011. Total methane emissions from Manure
Management (4B) increased after recalculation by 7 % in 1990, resp. by 26 % in 2011. The study Exnerove
(2013, in Czech) describingnaw method was elaborated. A detailed description of new method and data
implemented to emission inventory are presented in the corresponding chapter of the National Inventory
Report (NIR 2014, Chapter Bgriculture).
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10242 AAAT AOI AGET 1T EIT and KALDILUCF activilkes 5, 5# &0

For the NIR submission in 2014, the emission estimates were recalculated for the entire reporting period.
This was due to the rectified activity data and emission factors.

The rectified activity data included the land use aread data on biomass residues associated with wood
harvest on forest land. As for the land use data, on request of the latest review, these data were newly
crosschecked in order to improve data consistency. This request concerned primarily the historichcdata
1969 to 1992, which are available at the country level (NUTS 4). Following the consultation with the supplier,
i.e., the Czech Office for Surveying, Mapping and Cadastre (COSMC; www.cuzk.cz), these data are now used |
its original form with no addional corrections applied. These changes in practice mean rectifying land use
matrices for the entire reporting period and for the all land use categories. It is due to the adopted IPCC default
of 20 years applicable for soil carbon pool change due td tamversions, which technically requests activity
data since 1969 and any corrections in land areas affect the period of 20 years following the year of
intervention. As for the activity data on biomass residues applicable to wood loss, the Czech eimissitory
use a new information on harvest residues reported by the Czech Statistical Office. For the remaining (older)
period, the expert judgment of harvest loss as adopted earlier is retained equally for all tree species.

The rectified emission factoroncern the applied carbon fraction in woody biomass. This was changed from
the previously adopted 0.50 t C/t biomass (IPCC 2003) to a more conservative 0.49 and 0.48 for the coniferous
and broadleaved species, respectively (IPCC 2006). The latter \aduedse used for all harvest residues under
burning. These corrections leading to somewhat more conservative estimates affect all emission categories
associated with forest land and its conversion.

10.2.5 Recalculation in sector 6 Waste

10.2.5.1 Recalculation in sector Domestic and Commercial wastewater (6B2)

Centralized review noted possible underestimation MO emissions from domestic and commercial
wastewater treatment due to under estimated amount of protein in consumed food. Whole category received
updated data abouprotein consumption from FAOstat for whole time series 192012. Average change in
amount of GHG in source category was about 14% pet year

10.3 Response to the review process and planned improvements in the inventory

Each year, the Czech inventory teamalyses the findings of ERT (the Expert Review Team) and attempts to
improve the quality of the inventory by implementation of the relevant recommendations.

An overview of previous findings and the relevant follow up by the Czech Republic was givepravibes
NIRs (CHMI, 2@land 20B). In this report, attention is focused on the two last reviews.

In September 2010, the Czech Republic was subjected to a centralised review in Bonn. However, the relevant
draft of the ARR 2010 was submitted from UNFC@@r late, only on 17 February 2011, at the time when this
report (2011 submission) was being written. The final version was issued only on 28 March 2011. Therefore it
was not possible to implement most of the ERT recommendations.

During the centralisedeview in September 2010, the Expert Review Team (ERT) identified a potential
problem in the incomplete reporting of category 1BiR2gOil Production). In this subcategory, the Czech
Republic reported onlCH emissions from oil production, whil€Q emissons and emissions @Q, CH and
N,O from venting and flaring were not reported. Therefore, the Czech Republic prepared the resubmission of
CRF (within 6 weeks) in order to respect this ERT finding. In addition, ERT highlighted the necessity for full
implementation of the QA/QC plan, better harmonization of information given in NIR and in CRF, improvement
of time series consistency (mainly in Energy and Waste) and correct use of the notation key in CRF Tables.

In September 2011 (ARR 2011), the Czech Riepuat subjected to the foountry-review in Prague. During
0KS NBOASET 9we¢ ARSYGAFTASR GKS TF2ftf 2¢NgHmdwmadard Sy (A
managementc 4.B.1 (even though this category was not identified as a Key Category)laERdd dhat the
default factor used causes underestimation of the reportégD emission from Manure management. This
potential problem was successfully resolved in time (during a 6 week period).
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In addition, ERT reiterated some recommendations from previoeviews regarding e.g. updating and
replenishment of the QA/QC plan including refinement of the existing archiving system, development of an
improvement plan and increasing stress on implementation for higher Tier methods for Key Categories.

Work on anupdated QA/QC plan has been completed (see Chapter 1); the improvement plan, which
includes also gradual implementation of higher Tiers, is presented in this chapter, together with an overview of
the main improvements implemented so far in comparison wlith 2011 submission.

Sector Chapters 3 to 8 contain current suggestions for improvements in the individual sectors as well as
detailed explanations of how the ERT recommendations are specifically taken into account.

In September 2012, the Czech Republis\subjected to the centralised review in Bonn. During the review
9wt ARSYGATFASR GKS aLROISYdGAFf LINRBO6fSYé¢ NBIFNRAYy3I 7T

1) CQ emissions from 1A Stationary Combustion

2) CQ, CHandN,Oemissions from 1A3a Civil Aviation
3) CH andN,Oemissiondrom 1A4b Residential

4) CH emissions from 1B1b Solid Fuel Transformation
5) NOemissions from 4D1 3-fiking crops

6) N,Oemissions from 4D1 4 Crop residue

7) CHemissions from 6A Solid Waste Disposal

8) CH andN,Oemissions from 6C Waste Incineration.

Issues 1), 3§ 6) were fully accepted by the Czech team and recalculated according to ERT instructions in
time (during a 6 week period). Brief description of these recalculations is given above (Reporting under 3.1(e)).
After resubmission the national GHG emissiongltevas by 365.5 Gg (i.e. 0.27 % of total GHG emissions)
higher.

Other issues 2),)78) were carefully considered and were solved (without recalculation) by the Czech team
by more transparent and more detailed explanation of the adequacy of used methoddly, ERT considered
0KS oK2fS aLRIGSY(GAlIt LINRPOfSYE a NBazf SR

In September 2013, the Czech Republic was subjected to the centralised review in Bonn. During the review
ERT identified following potential problems:

1) Relevant background information and a&striptive summary of the revisions made by the Czech
Republic in its 2013 inventory submission, in particular in the year 2011 with respect to HFC, PFC and
Sk emissions from consumption of halocarbons a8& and N,O emissions from domestic and
commercidwastewater handling (human sewage);

2) A complete resubmission of the 2013 CRF tables, reflecting the revised estimates;

3 tFNIeQa NBGAAAZ2Y 2F GKS OFtOdzZ dAzy 2F GKS 02
emissions reported for 2011, if the calation of the commitment period reserve is based on the
inventory and not the assigned amount.

All issues were accepted and the revised estimates were submitted in time.

Unfortunately, the relevant draft of the ARR has not been made available befoctabffubmission of this
report. Therefore, it was not possible to take into account in this submission (15 March 2014) possible finding
of ERT except those mentioned in the Saturday paper.

h@SNIBASSs 2F Ftf | OlGdz t NBOI t10sdimissioh) g ived dbavey (Chapid R
10.2)

10.3.1 Overview of implemented improvements in the 2013 submission

The following table summarises the main changes and that were performed in 2013 submissions in
comparison with previous submissions. Most of changese implemented in order to comply with the
relevant recommendations made by the Expert Review Teams in recent UNFCCC reviews (considered mainly ir
ARR 2010 and ARR 2011). Other changes were motivated by endeavours of the Czech team to improve the
inventory quality.

In September 203, the Czech Republic was subjected to the centralised review in Bonn. Howewer, th
relevant draft of the ARR 2018as not submitted so far. Therefore possible improvements basedRR 2013
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will be addressed only inthe 268 dzo YA &aaA 2y o6 SEOSLI F 2 NIy dzf |
problems that were resolved in tiex, resubmission in October 2013

Other changes were motivated by endeavours of the Czech team to improve the inventory quality. Some of

TAYRAY3A

them were erformed in accordance with Improvement Plan.
For changes in methodological descriptions please see T&h. 10

Tab.10-1 Table of implemented improvements in the 2@submission

Topic/
Category, gas

Descriptbn of the change

Reason (motive)
of the change

Reference to NIR or
CRF Table

Sector: General issues

ARR 2010, para
27, 37d

NIR, chapter 1.5

QA/QC Improvedand updaed QA/QC plan ARR 2011, para NIR, chapters 8
30, 31, 55b
ARR 2010, para 16,

era[;]rovement Updaed Improvement plan 2\?{; i)il,. para NIR, chapter 10.3.2
32,33
ARR 2010, para 34,

Archiving Revised archiving routines 38b NIR, chapter 1.3.3

ARR 2011, para 48

Sector: Energy,

emissions from combustion

1A,LPG, New country specifi€Q emission factor fot PGand Improvement NIR. chaoter 3.7 1

Refinely Gas Refinery Gasombustion updated NCV for LPG and Refing P ’ P B
suggested by Party | Annex 2

CcQ Gas

1A3Db, . L. . . . Improvement

N,O, CH Recalculation of activity data in 1A3b in period 2Q@D11 suggested by Party NIR, chapter 3.7.3

Sector: Industrial processes and Solvent use

2C1 Recalculation caused by implementing Tier 2 methodolog Improvement NIR, chapter 4.4
suggested by Party
o F Revised methodology implementatipRevsed calculation | Improvement NIR, chapter 4.7.6

spreadsheets

suggested byarty

Sector: Agriculture

4B
CH

Recalculation of methane emissions from Manure
Management of cattle. In line with the IPCC (2006) a high
tier method to estimate theCH, emissims from cattle
category was implemented in the 2014 submission.

Improvement
suggested by ERT

NIR, chapter 6.3

Sector: LULUGE KP LULUCF

5A, 5B, 5C, 5D,
5E

Revised background activity data on land areas for the
period 1969 to 1992, affecting (due to t@€-year default
accumulation period) the activity data on land until 2012

Improvements
suggested both by
ERT and by Party

NIR, chapter 7.2

Improvements

5A,CQ Improved activity data on wood (harvest) loss suggested by Party NIR, chapter 7.3.2
5A, 5B5C, 5D, | Revised emission factor on carbon fraction in woody Improvements NIR, chapter 7.3.5,

. 7.45,75.5,7.6.5,
5E,CQ biomass suggested by Party

7.7.5
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Tab.10-2 Methodological descriptions in submissin 2013

DESCRIPTION O

GREENHOUSE GAS SOURCE AND SINK CATE METHODS RECALCULATIO REFERENCE
Total (Net Emissions)
1. Energy
A. Fuel Combustion (Sectoral Approach)
1. Energy Industries K K
2. Manufacturing Industries and
Construction K K
3. Transport K K
4. Other Sectors K K
5. Other
B. Fugitive Emissions from Fuels
1. Solid Fuels

2. Oil and Natural Gas
2. Industrial Processes
Mineral Prducts
Chemical Industry
. Metal Production K K
. Other Production
Production of Halocarbons a8
Consumption of Halocarbons a6 K K
. Other
3. Solvent and Other Product Use
4. Agriculture
Enteric Fermentation
Manure Management K K More detailed
Rice Cultivation information for each
Agricultural Soils recalculation is provided
Prescribed Burning of Savannas in Table 161
Field Burning of Agricultural Residues
. Other
5. Land Use, Landse Change anHorestry
A. Forest Land K
B. Cropland
C. Grassland
D. Wetlands
E. Settlements
F. Other Land K
G. Other
6. Waste
A. Solid Waste Disposal on Land
B. Wastewater Handling K K
C. Wast Incineration
D. Other
7. Other (as specified in Summary 1.A)

o|nimlo|o|m|>

@mmo0|w >

RIR|HR| R | =R | =R

Memo Items:

International Bunkers
Aviation

Marine

Multilateral Operations

CQ Emissions from Biomass

DESCRIPTION REFERENCE
Please tick where If ticked please
NIR Chapter . .
P the latest NIR includes provide some more
major changes detailed information

Chapter 1.2 Institutional arrangements
Chapter 1.6 QA/QC plan
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10.3.2 Improvement plan

Provisional Improvement plan wascloded in the NIR already last year and in this submission was updated
and supplemented. This plan is in accordance with the recommendation of the international Expert Review
Team (ERT) and concentrates particularly on introduction the more sophisticabeddures of the higher
Tiers. These procedures employ courdpecific emission factors and other parameters required for
determining greenhouse gas emissions. However, it is rather difficult to obtain the data required for these
purposes, especially ahé¢ present time, when only limited funds are available for the national inventory. Thus,
it is planned to introduce the procedures of the higher Tiers gradually, over a longer time interval. In
accordance with the IPCC methodology, emphasis is simultalyeputson Key categories. The following table
gives the anticipated timetable for introduction of these procedures. As announced in the last submission, the
country-specific emission factor for estimatingQ emissions from combustion of Natural Gas ha®rbe
determined (please see Annex 2). These factors were already employed in this submission (see Chapter 3).

In addition to the planned introduction of thprocedures of the higher Tiers in the individual sectors, the
Improvement plan also includes a morengral aspect. For instance last year have been revised uncertainty
estimates. A substantial improvement in this respect has already appeared in this submission (see Chapter 1).

Furthermore Improvement Plan also includes using of EU ETS data for thesgaiqonational inventory.
Substantial effort is put into implementation of this issue. In this submission EU ETS data were used for
emission estimates in some subcategories in 2A Mineral Product (e.g. 2A1 Cement Production). EU ETS dat
would be useful tol for QA/QC procedures also in Energy sector.

With the implementation of this issue could help also MS assistance project (Assistance to MS with KP
Reporting) which is now under operation. Issue of implementation of EU ETS data was raised by the Czech
Republic. Another issues concerning Energy and IP sector were raised in this assistgate

In the next submission IPCC 2006 Guidelines will be introduced in the inventory. Application of this
methodology will bring several changes in categorisation alsd inallocation of emissions. For instance
emission from desulphurisation will be no longer reported in category 2A3 Limestone and Dolomite Use, but
will be include in Energy sector. In Energy sector will occur more detailed categorization. The dARigragy
sector will require more intensive cooperation since more issues about emission allocation will occur.

The sectors Industrial Processes and Solvent Use will be coupled together in the sector Industrial Processes
and Other Product Use. Similarugition will occur in the case of Agriculture and LULUCF sectors, which will be
coupled in to AFOLU sectqrAgriculture, Forestry and Other Land Use. Both these sectors connecting will
introduce changes in categorisationSpecificchanges andsuggestionsor improvements in the individual
dSO0G2NE I NBE RSAONAOSR -AMSOKBAAQSOURZYERSYVGANE BRY &Y &
the sector chapters.
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& OCHMI

Tab.10-3 Plan of Improvements for kegategories
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Part 2: Supplementary Iformation
Required under Article 7, paragraph 1
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11 KP LULUCF

Emission and removal estimates from land use, dasel change and forestry (LULUCF) activities under
Article 3.3 and 3.4 of the Kyoto Protocol.

11.1 General Information

The information provided in thi® K I LJG SNJ F2f f 2648 GKS NBI|jdZANBYSyia as
GKS AYyF2NXYIFGA2Y NBIldZANBR dzyRSNJ I NIAOES 1 2F (K
FCCC/KP/CMP/2005/8/Add.2).

The current text reflects the recommendation§the latestreviews. However,it should be noted thathe
report of the last review conducted in 201fd not been made available to the inventory team at the time of
compling this inventory submission.n¥ further recommendations will be considered for implemerdatin
the next inventory submissi@n

11.1.1 Definition of forest and any other criteria

For reporting LULUCF activities under Articles 3.3 and 3.4 of the Kyoto Protocol, forest land is defined as land
with tree crown cover over at least 30 % @muivalent staking density) and an area of more than 0.05
hectares. Trees should reach a minimum height of 2 meters at maturity. Tree rows less than 20 meters wide
are not considered to form a forest.

11.1.2 Elected activities under Article 3, paragraph 4, of the Kyoto Proto col

In addition to the mandatory activities of Afforestation/Reforestation (further denoted A48 and
Deforestation D) under Article 3, paragraph 3, of the Kyoto Protocol, the Czech Republic elected the optional
activity of Forest ManagemenEl) under Aticle 3.4 of the Kyoto Protocol to be included in the accounting for
the first commitment period. The accounting for KP LULUCF activities will be performed for the entire
commitment period

11.1.3 Implementation and application of activities and elected activit  ies under Article 3.3 and
Article 3.4

Due to the tight links imposed between the emission inventory under the Convention and that under the
Kyoto Protocol, most of the methodological approaches are applicable identically for the emission estimates of
KP LUUCF activities and those reported for the LULUCF sector under the Convention. Hence, reference is
frequently made to the corresponding methodologies described in Chapter 7 of the NIR 2013 text, while
additional and specific information related to the KPLUCF activities is highlighted here.

The conceptual linkage between tWdR D and FM activities and the reporting based on land use categories
under the Convention is as follows:
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AR activity may represent the following types of lantse conversions:

1 5.A.2.1. Cropland converted to Forest Land

i 5.A.2.2. Grassland converted to Forest Land
1 5.A.2.3. Wetlands converted to Forest Land

1 5.A.2.4. Settlements converted to Forest Land

D activity may represent the following situations:

1 5.B.2.1. Forest land convertéal Cropland

1 5.C.2.1. Forest land converted to Grassland
M 5.D.2.1. Forest land converted to Wetlands

1 5.E.2.1. Forest land converted to Settlements

FM activities relate to emissions and removals correspondingly as described in category 5A1 Forest land
remaining Forest land

In this way,ARactivities generally always represent a lamske conversion from a langse category other
than forest land to the land use category of forest land. Similarig,an activity when forest land is converted
to other types oflanduse, as shown above. These links are retained consistently for the entire reporting
period, similarly as for the adopted methodology. This ensures consistent treatment of the activity data and
methodologies across the Kyoto Protocol 1st Commitmemioeleas well as for the reporting period under the
Convention, i.e., since 1990, and in some applicable instances since 1969. Other details can be found below.

11.1.4 Description of precedence conditions and/or hierarchy among Article 3.4 activities, and
how they have been consistently applied in determining how land was classified.

Since only one activity of the listed Article 3.4 activities was elected by the Czech Republic, no precedence
conditions and/or hierarchy among Article 3.4 activities are applicable
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11.2 Land-related information

11.2.1 Spatial assessment unit used for determining the area of the units of land under Article 3.3

Land areas associated with the LULUCF activities are identified within a geographic boundary encompassing
units of land or land subgt to multiple activities under article 3.3 and 3.4 activities (i.e. reporting method 1,
GPG for LULUCF, IPCC 2003). Considering the small area of the country and its specific conditions, there is r
applicable stratification that would justify reportiran smaller than a countdevel unit. This is also supported
by the attributes of the available activity data. However, the laisd representation and lardse change
identification system developed for the KP and UNFCCC reporting purposes permit detailgd spatial
assessment and identification 8fRand D activities at the level of the individual cadastral units. The system is
exclusively based on the annually updated data on land use from the Czech Office for Surveying, Mapping and
Cadastre (COSM@ww.cuzk.cz) at the level of approximately 13 thousands individual cadastral &its (
11.1). Specifically in 201the areas oARandDwere estimated at the level of 1&1.3 cadastral units, including
12 integrated cadastral units in the oatry. Themean area of these 1313 units that enter the analysis of
land-use change was 6.07 knThe cadastral information on particular lande categories has a resolution of
m% The minimum assessment unit for lanse change detection is 0.05 ha. This is lihke the spatial
parameters of thdorest definition applied in the Czech Republic.

Fig.11-1 The spatial detail of the lad use representation and landse change identification system used for detect
land use change assod¢é with ARD activities. In 2012he areas of ARD were estimated at the level B3 013individual
cadastral units including 1ihtegrated cadastral aits.
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