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ES 1.Background Information

As a Party to théJnited Nations Framework Convention on Climate GiefyNFCCC), the Czech
Republic is required to prepare and regularly updettional greenhouse gas (GHG) inventories. In
addition, as a result of membership in the Europgédaion, the Czech Republic must also fulfil its
reporting requirements concerning GHG emissions mdovals following from Decision of the
European Parliament and Council No. 280/2004/EGs €hition of theNational Inventory Report
(NIR) deals with national greenhouse gas invensoide the 1990 to 2008 period with accent on the
latest year 2008.

Inventories of emissions and removals of greenh@as®s were prepared according to the IPCC
methodology:Revised 1996 IPCC Guidelingd?CC, 1997)Good Practice GuidancdPCC, 2000);
Good Practice Guidance for LULUCHPCC, 2003); application of this general methodgl on
country specific circumstances will be describedategory-specific chapters. When a method used to
estimate emissions is improved or when some gapglantified, a need to recalculate the whole time
series may arise in order to maintain consistefitys means that data presented this year can be
changed in the next submission.

The National Inventory Reporis elaborated in accordance with the UNFCC repgrtjuidelines
(UNFCCC, 2006). However, Annex | Parties that also @arties to th&yoto Protocolare also
required to report supplementary information reggliunder Article 7.1 of thKyoto Protocolthat is
specified by Decision 15/CPM.1. Thus the second gartains the Kyoto elements of the report. The
both parts of theNational Inventory Reporttogether with the data outputGommon Reporting
Format (CRF) Tables, are submitted annually by 15. April.

The structure of this NIR attempts to follow newthmlical handbook published by the Secretariat
published Annotated outline of the National Inventory Regadluding elements under the Kyoto
Protocol' (UNFCCC, 2009).

ES 2.Summary of National Emission and Removal Related
Trends and Emission and Removals from KP-
LULUCF Activities

ES 2.1. GHG inventory

In 2008, the most important GHG in the Czech Rapuths CQ contributing 84.8 % to total national
GHG emissions and removals expressed in &Jdollowed by CH - 8.6 % and BD - 5.7 %. PFCs,
HFCs and S§ contributed for 0.98 % to the overall GHG emissian the country. The energy
category accounted for 83.9 % of the total GHG sioiss and removals followed by Industrial
Processes and Solvent Use 10.9 %, Agriculture 6dnébWaste 2.6 %. Total GHG emissions and
removals (withb Land Use, Land-Use Change and Forestynounted to 13%33.609Gg CQ ¢, and
decreased by 28.7 % from 1990 to 2008.

Table ES 1 provides data on emissions by categanéd able ES 2 by gas from 1990 to 2008.
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Tab. ES 1 Summary of GHG emissions by category 199@008[Gg CO; ¢

1 Energy 2;:10‘1%‘1?5' 3 Solvent Use| 4 Agriculture 5 LULUCF 6 Waste
1990 156 237 19 596 765 15937 -3 630 2 650
1991 149 171 14 612 728 14 161 -9 043 3052
1992 132 980 16 062 691 12 344 -10 794 3057
1993 131 540 12 916 651 10 811 -9 439 3062
1994 121 270 13 848 616 9976 -7 143 3152
1995 125 523 14 310 596 9 897 -7 211 3193
1996 132 973 14 037 587 9 487 -7 621 3167
1997 125 381 14 873 585 9315 -6 661 3150
1998 118 449 14 166 580 8 889 -6 998 3180
1999 116 191 12 146 578 8 897 -7 155 3194
2000 121 420 13 610 569 8 659 -7 545 3250
2001 124 076 12 863 550 8 883 -7 890 3275
2002 120 282 12 558 540 8625 -7 645 3344
2003 118 885 13 753 525 8020 -5 746 3333
2004 118 813 14 954 519 8 362 -6 190 3341
2005 119 757 13598 514 8 066 -6 687 3423
2006 120 007 14 996 513 7937 -3472 3484
2007 119 751 15 527 512 8117 -730 3555
2008 114 623 14 345 515 8324 -4 778 3605

Over the period 1990 - 2008 G@missions and removals decreased by 27.9 %, miayngmissions
reduction inl Energy although CQemissions fromlA3 Transportcategory rapidly increased during
the period. CHemissions decreased by 37.0 % during the samedorrainly due to lower emissions
from 1 Energy 4 Agricultureand 6 Waste N,O emissions decreased by 36.7 % over the samedperio
due to emission reduction hAgriculture and despite increase from theA3 Transportcategory.
Emissions of HFCs and PFCs increased more thar tii@s and 200-times, respectively, whereas
Sk emissions decreased by 37.4 % from the base $885) to 2008.

ES 2.2. KP-LULUCF activities

Emission and removals estimates of GHGs for the 888 are presented in Table ES 2.

Tab. ES 2 Summary of GHG emissions and removals f&P LULUCF activities [Gg CO, ¢

Article 3.3 activities Article 3.4 activities

Afforestration and . Forest Cropland Grazing Land .
. Deforestation Revegetation
Reforestration Management Management Management
2008 -272.0 160.2 -4413.7 NA NA NA
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ES 3.0verview of Source and Sink Category Emission
Estimates and Trends, including KP-LULUCF
Activities

ES 3.1. GHG inventory

In 2008, 114 623 Gg CQ,, that are 83.9 % of national total emissions (ideig5 Land Use, Land-
Use Change and Foresjrarose froml Energy 95.6 % of these emissions arise from fuel combnst
activities. The most important sub-categoryldEnergywith 54.4 % of total sectoral emissions in
2008 is1AlEnergy IndustrieslA2 Manufacturing Industries and Constructioesponses for 14.0 %
and1A3Transportfor 16.3 % of total sectoral emissions. From 1898008 emissions frorh Energy
decreased b26.6%.

2 Industrial Processess the second largest category with 10.5 % ofl tGtdG emissions (including
5 Land Use, Land-Use Change and Forgsiny2008 (14 345 Gg CQ,); the largest sub-category is
2C Metal Production From 1990 to 2008 emissions fr@éndustrial Processedecreased by 26.8 %.
In 2008, 0.4 % of total GHG emissions (includligand Use, Land-Use Change and Foresimthe
Czech Republic (515 Gg GQ,) arose from the catego® Solvent and Other Product Usérom
1990 - 2008 emissions frofhSolvent and Other Product Udecreased by 32.6 %.

4 Agricultureis the third largest category in the Czech Repuith 6.1 % of total GHG emissions
(including 5 Land Use, Land-Use Change and Forgstry 2008 (8 324 Gg CQO.q); 61.3 % of
emissions is coming froMD Agricultural Soils From 1990 to 2008 emissions frofAgriculture
decreased by 48.8 %.

5 Land Use, Land-Use Change and Fores$ryhe only category where removals exceed enmssio
Removals from this category increased from 19920@8 by 61.6 % to 4 778 Gg G{J.

2.6 % of the national total GHG emissions (inclgdinLand Use, Land-Use Change and Foresimny
2008 arose fronb Waste.Emissions from6 Waste increased from 1990 to 2008 by 36.0 % to
3605 Gg CQqq
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Tab. ES 3 Summary of GHG emissions by gas 1990 -0BJGg CO, ¢]

COtota” COo,? CH,! N.O* HFCs PFCs SF
1990 145 236 154 381 16 880 10 488 77
1991 129 016 139916 15 877 9371 77
1992 129 016 139 916 15877 9371 NO NO 77
1993 126 297 135 855 14 884 8282 77
1994 119 491 126 754 13981 8171 76
1995 124 073 131 396 13733 8 426 1 0 75
1996 130 889 138 650 13 552 8 005 101 4 78
1997 125 025 131834 13123 8 154 245 1 95
1998 117 144 124 273 12 651 8 090 317 1 64
1999 113 453 120 730 12 146 7905 268 3 77
2000 119 482 127 138 12 178 7 889 263 9 142
2001 120 714 128 719 12 337 8132 393 12 169
2002 117 207 124 974 12 155 7 869 391 14 68
2003 118 712 124 607 11881 7 463 590 25 101
2004 119 383 125711 11 656 8091 600 17 52
2005 118 397 125 216 11786 7797 594 10 86
2006 122 631 126 264 12 208 7 649 872 23 83
2007 125 451 126 388 11873 7708 1606 20 76
2008 115 799 120 742 11 687 7811 1262 27 47

ES 3.2. KP-LULUCF activities

Emission and removals estimates of GHGs for the 888 are presented in Table ES 4.

Tab. ES 4 Summary

CO, emissions| CO, removals CH, N.O

2008 159.8 4299.9 6.8 0.05

ES 4.0verview of Emission Estimates and Trends of
Indirect GHGs and SO,

Emission estimates of indirect GHGs and,S@ the period from 1990 to 2008 are presented in
Table ES 5.

! emissions including LULUCF category

Zemissions excluding LULUCF category

15



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

Tab. ES 5 Indirect GHGs and SQ for 1990 - 2009Gq]

NOx co NMVOC sQ
1990 742 1071 311 1876
1991 732 1157 273 1772
1992 708 1162 257 1559
1993 691 1194 233 1469
1994 451 1075 255 1290
1995 430 932 215 1095
1996 447 965 265 934
1997 471 981 272 981
1998 414 812 267 442
1999 391 726 247 269
2000 397 680 244 264
2001 333 687 220 251
2002 319 587 203 237
2003 326 630 203 232
2004 334 622 198 227
2005 279 556 182 219
2006 284 540 179 211
2007 286 584 174 217
2008 262 498 166 174
NEC? 286 - 220 283

Emissions of indirect greenhouse gases decreasadtfre period from 1990 to 2008: for N@y
64.6 %, for CO by 53.5 %, for NMVOC by 46.7 % arat 5Q by 90.7 %. The most important
emission source for indirect greenhouse gases @dr® fuel combustion activities.

® NEC - National Emission Ceilings according to Biree 2001/81/EC of the European Parliament anthef
Council of 23 October 2001
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Part 1: Annual inventory Submission
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1. Introduction and general issues

1.1 Background information

1.1.1 Climate change

Greenhouse gases (i.e. gases that contribute gréle@house effect) have always been present in the
atmosphere, but now the concentrations of a nurobéhem are increasing as a result of human
activity. Over the past century, the atmospherinceatrations of carbon dioxide (GO methane
(CHy), nitrous oxide (MO) and halogenated hydrocarbons, i.e. greenhousas ghave increased as a
consequence of human activity. Greenhouse gasesmirthe radiation of heat back into space and
cause warming of the climate. According to f#aurth Assessment Report of the Intergovernmental
Panel on Climate ChangdPCC, 2007), the atmospheric concentrations of 8&ve increased by
35%, CH concentrations have more than doubled an@® Moncentrations have risen by 18%,
compared with the pre-industrial era. Ground-levane also contributes to the greenhouse effect.
The amount of ozone formed in the lower atmospher® increased as a result of emissions of
nitrogen oxides, hydrocarbons and carbon monoxide.

Relatively new, man-made greenhouse gases thateatering the atmosphere cause further
intensification of the greenhouse effect. Thesduohe in particular, a number of substances
containing fluorine (F-gases), among them HFCs i@iudorocarbons). HFCs are used instead of
ozone-layer-depleting CFCs (freons) in refrigerstand other applications, and their use is on the
increase. Compared with carbon dioxide, all theeotireenhouse gases occur at low {A¥O) or
very low concentrations (F-gases). On the otherdhdhese substances are more effective (per
molecule) as greenhouse gases than carbon diaxiteh is the main greenhouse gas.

The threat of climate change is considered to leecdthe most serious environmental problems faced
by humankind. The average surface temperatureeoédinth has risen by about 0.6—0.9°C in the past
100 years and, according to the fourth IPCC assassraport, will rise by another 1.8-4.0°C in the
next 100 years, depending on the emission scengmm.increase of the average surface temperature
of the Earth, together with the increase in thdaser temperature of the oceans and the continents,
will lead to changes in the hydrologic cycle andgsignificant changes in the atmospheric circulgtion
which drives rainfall, wind and temperature on gioral scale. This will increase the risk of exteem
weather events, such as hurricanes, typhoons doesasevere storms, droughts and floods.

In consequence of scientific indications that huraativities influence the climate and an increasing
public awareness about local and global environatessues during the middle of the 1980s, climate
change became part of the political agenda. Imtergovernmental Panel on Climate Charn{gfeCC)

was established in 1988 and, two years later, thegluded that anthropogenic climate change was a
global threat and asked for an international agesgrto deal with the problem. Thénited Nations
started negotiations to creatd~eamework Convention on Climate Chan@#é\NFCCC), which came
into force in 1994. The long-term goal consistedtabilizing the amount of greenhouse gases in the
atmosphere at a level where harmful anthropogdiritate changes are prevented. Since UNFCCC
came into force, the Framework Convention has ebland a Conference of the Parties (COP) is
held every year. The most important addition to @@vention was negotiated in 1997 in Kyoto,
Japan. Th&yoto Protocolinvolves binding obligations for the Annex | cotes (including all EU
member states and other industrialized countrigédgether, the emissions of greenhouse gases by
these countries should be at least 5 % lower d@083-2012 compared to the base year of 1990 (for
fluorinated greenhouse gases, 1995 can be usedbaseayear). In 200the Czech Republic ratified
the Kyoto Protocoland it came into force on February 16, 2005, d@hengh it has not been ratified
by the United States.
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Under theKyoto Protocol,the Czech Republic is committed to decrease iissoms of greenhouse
gases in the first commitment period, i.e. from&0®2012, by 8% compared to the base year of 1990
(the base year for F-gases is 1995).

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gas emissions anmbvals is one of the obligations following from
the UN Framework Convention on Climate Charayel itsKyoto Protocal In addition, as a result of
membership in the European Union, the Czech Repullist also fulfill its reporting requirements
concerning GHG emissions and removals followingrfrDecision of the European Parliament and
Council No. 280/2004/EC. This Decision also requistablishing a National Inventory System (NIS)
pursuant to th&yoto Protocol(Art. 5.1) from December 2005.

The Czech Hydrometeorological Institut€CHMI) was appointed in 1995 by thelinistry of
EnvironmentME), which is the founder and supervisor of CH&,be the institution responsible for
compiling GHG inventories. Thereafter, CHMI has thélee official provider of Czech greenhouse gas
emission data. The role of CHMI was improved foliogy implementation of NIS in 2005, when
CHMI was designated by ME as the coordinating tastn of the official national GHG inventory.

The inventory covers anthropogenic emissions @atligreenhouse gases £GH,, N,O, HFC, PFC,

Sk and indirect greenhouse gases,NOO, NMVOC and S@ Indirect means that they do not
contribute directly to the greenhouse effect, Iatt their presence in the atmosphere may influence
the climate in various ways. As mentioned abovenezQ) is also a greenhouse gas that is formed
by the chemical reactions of its precursors: nigrogxides, hydrocarbons and/or carbon monoxide.

The obligations of th&yoto Protocolhave led to an increased need for internationaéstision of
the emissions reported by the parties. The Kyottdeol therefore contains rules for how emissions
should be estimated, reported and reviewed. Ennis®bthe direct greenhouse gases,00, CH,,
HFCs, PFCs and $hre calculated as G@quivalents and added together to produce a fodgkther
with the direct greenhouse gases, also the emissibNQ, CO, NMVOC and S@are reported to
UNFCCC. These gases are not included in the obdiggtof the Kyoto Protocol. The emission
estimates and removals are reported by gas andusgescategory and refer to 2008. Full time series
of emissions and removals from 1990 to 2008 aredied in the submission.

Inventories of emissions and removals of greenh@as®s were prepared according to the IPCC
methodology:Revised 1996 IPCC Guidelinéd?CC, 1997);Good Practice GuidancdPCC, 2000);
Good Practice Guidance for LULUCHPCC, 2003); application of this general methodglainder
country-specific circumstances will be describedhi@ sector-specific chapters. When a method used
to estimate emissions is improved or when some gepsdentified, a need to recalculate the whole
time series may arise in order to maintain consgteThis means that data presented this year can
change in the next submission.

At the beginning of 2009, the Secretariat publishedethodical handbook entitledrinotated outline

of the National Inventory Report including elementsier the Kyoto Protocbl(UNFCCC, 2009),
providing instructions on how to combine the exigtrequirements on reporting pursuant to decision
18/CP.8 and 14/CP.11, see (UNFCCC, 2006) with ¢ggirements on reporting pursuant to Article
7.1 of the Kyoto Protocol given in Decision 15/CNIPThis report attempts to follow this methodical
handbook.

The current data submission (2010) for UNFCCC amdtie European Community contains all the
data sets for 1990 - 2008 in the form of the oflicUNFCCC software calle€RF Reporter
(version 3.4).

1.2 National Inventory System and Institutional Arrangement

The National Inventory System (NIS), as requiredh®gKyoto Protocol(Article 5.1) and by Decision
No. 280/2004/EC, has been in place since 2005.ppsoaed by theMinistry of Environmen{ME),
which is the single national entity with overallspgnsibility for the national greenhouse gas

19



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

inventory, the founder of CHMI and its superiortingion, the established institutional arrangemisnt

as follows:

The Czech Hydrometeorological Institu@®HMI), under the supervision of thinistry of the

Environment is designated as the coordinating and managiggnization responsible for the

compilation of the national GHG inventory and rejpg its results. The main tasks of CHMI consist

in inventory management, general and cross-cutssiges, QA/QC, communication with the relevant

UN FCCC and EU bodies, etc. Mr. Pavel Fott is gresentative of CHMI for NIS performance.

Sectoral inventories are prepared by sector exgeot®m sector-solving institutions, which are

coordinated and controlled by CHMI. The respongibg for GHG inventory compilation from the

individual sectors are allocated in the followingyw

= KONEKO MARKETING Ltd. (KONEKO), Prague, is respohi for compilation of the
inventory in sector 1, Energy, for stationary sesrincluding fugitive emissions

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

= Czech Hydrometeorological Institute (CHMI), Pragug, responsible for compilation of the
inventory in sectors 2 and 3, Industrial ProcessesProduct (Solvent) Use

= Institute of Forest Ecosystem Research Ltd. (IFER)yé u Prahy, is responsible for compilation
of the inventory in sectors 4 and 5, Agriculturel &rand Use, Land Use Change and Forestry

= Charles University Environment Centre (CUEC), Pegs responsible for compilation of the
inventory in sector 6, Waste.

Official submission of the national GHG Inventory prepared by CHMI and approved by the

Ministry of EnvironmentMoreover, the ME secures contacts with othewesiegovernmental bodies,

such as theCzech Statistical Officethe Ministry of Industry and Tradeand theMinistry of

Agriculture In addition, the ME provides financial resouréesthe NIS performance to the CHMI,

which annually concludes contacts with sector-sgjvnstitutions.

More detailed information about NIS is given in thiial Report(ME, 2006) and in the"™National

Communicatio{ME, 2009).

1.3 Inventory Preparation

1.3.1 Brief Description of the inventory process

UNFCCC, theKyoto Protocoland the EU greenhouse gas monitoring mechanismreethe Czech
Republic to annually submit Blational Inventory Repor{NIR) and Common Reporting Format
(CRF) tables. The annual submission contains eonissstimates for the second but last year, so that
the 2010 submission contains estimates for thendaleyear of 2008. The organisation of the
preparation and reporting of the Czech greenhoasdanyentory and the duties of its institutions are
detailed in the previous section (1.2).

The preparation of the inventory includes the felly three stages:

1) inventory planning,

2) inventory preparation and

3) inventory management.

During the first stage, specific responsibilities defined and allocated: as mentioned before, CHMI
coordinates the national GHG inventory, includihg planning period. Within the inventory system,
specific responsibilities, “sector-solving instituts”, are defined for the different source categmras
well as for all activities related to the prepasatiof the inventory, including QA/QC, data
management and reporting.

During the second stage, the inventory prepargtimtess, experts from sector-solving institutions
collect activity data, emission factors and all teevant information needed for final estimatidn o
emissions. They also have specific responsibilteggmrding the choice of methods, data processing
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and archiving. As part of the inventory plan, thkSdoordinator approves the methodological choice.
Sector-solving institutions are also responsiblepfarforming Quality Control (QC) activities thatka
incorporated in the QA/QC plan, (see Chapter 14).data collected, together with emission
estimates, are archived (see below) and documémrtéature reconstruction of the inventory.

In addition to the actual emission data, the bamkgd tables of the CRF are filled in by the sector
experts, and finally QA/QC procedures, as defimethe QA/QC plan, are performed before the data
are submitted to the UNFCCC.

For the inventory management, reliable data managemo fulfil the data collecting and reporting
requirements is necessary. As mentioned above, atataollected by the experts from the sector
solving institutions and the reporting requiremeintyease rapidly and may change over time. The
data and calculation spreadsheets are stored émteat network server at CHMI, which is regularly
backed up to ensure data security. The inventorpagement includes a control system for all
documents and data, for records and their archasegiell as documentation on QA/QC activities (see
Chapter 1.5).

1.3.2 Activity Data Collection

Collection of activity data is based mainly on tféicial documents of th&€zech Statistical Office
(CS0), which are published annually, where @zech Statistical Yearboddk the most representative
example. However for industrial processes, becatifee Czech Act on Statisticproduction data are
not generally available when there are fewer than#rprises in the whole country. In such cases,
inventory compilers have to rely either on spedcdfiatistical materials edited by sectoral assamiati

or, in some cases, inventory experts have to @artyhe relevant inquiries. In a few cases, thecBze
register of individual sources and emissions, da&ZZ0, is utilized as source of activity data.
Emission estimates from Sector Eel Combustion Activitiegre based on the official Czech Energy
Balance, compiled by thézech Statistical OfficdData from the Czech Energy balance are processed
both in the Reference Approach (TPES - primary aggidata are used) and in the Sectoral Approach
(data for fuel transformations and final consummtjo However, in the latter case, some additional
data are required (e.g. data on transportatiorstta).

So far, data from the emission trading system lesitused to only a limited degree in the Czech
national greenhouse gas inventory (e.g. in theos@ftindustrial processes - mineral productsjvds
recommended to the Czech inventory team duringehent “in-country review” that the data from
EU ETS be used to a greater degree. For this peypbe team began to prepare an “improvement
plan” to provide for gradual inclusion of the reden EU ETS data in the national inventory. The next
part of this “improvement plan” will consist in ghaal introduction of higher tiers into the national
inventory. At the present time, CHMI, in cooperatiwith ME, is preparing a database of activities
and emission data from the EU ETS system, whichdcbe used in preparation of the national
inventory. Consequently, it can be expected theddldata will be employed more extensively only in
future inventories.

1.3.3 Data Processing and Storage

Data SectorlA Fuel Combustion Activitieare processed by the system of interconnected
spreadsheets, compiled in MS Excel following “Wdrésts” presented in IPCGuidelines Vol. 2.
Workbook The system is extended by incorporating shedts modified energy balance: these sheets
represent an input data system. This system wastlg@ bit modified to be more transparent.

Also, in the majority of other sectors, data arecpssed in a similar way - by using a system oigoi
spreadsheets taken from thH&orkbook and slightly modified in order to respect national
circumstances. The following examples of such cadgsrocessing can be mentioned: agriculture,
waste, fugitive emissions. On the other hand, mesoases, e.g. for solvent use, such a systent is no
as efficient and thus it is substituted by spreadshinspired by the CORINAIR methodology. For
LULUCF, a specific spreadsheet system is used, eotsig the national methodology. All
spreadsheets mentioned above are stored elecitpnica
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Following the calculations, all the relevant date put into the&Common Reporting FormdCRF) to
be reported and to be stored together with detadédcllation spreadsheets and with additional giece
of information (documents about inventory plannamgl management, QA/QC protocaols, etc).

Originally, the calculation spreadsheets relatedh® individual sectors were stored only in the

relevant sector-solving institutions. However, de basis of recommendations from the “in-country

review” in 2007, a quite simple system was evol¥ed central archiving, based on storage of

documents from institutions participating in theioaal system in a central address-structured FTP
data box located at CHMI. During the next “in-caymnteview” in 2009, this system was evaluated as
only partly satisfactory and consequently it wasidied to further improve the archiving system using

more sophisticated software.

1.4 Brief General Description of Methodology

The methods used in the Czech greenhouse gas (@Wéntory are consistent with the IPCC
methodology, which has been prepared for the pergmiscompilation of national inventories of
anthropogenic GHG emissions and removals. Theiegiand valid version of the IPCC methodology
consists of thdRevised 1996 IPCC Guidelinéd>CC 1997)|PCC Good Practice GuidancdPCC
2000) andPCC Good Practice Guidance for LULUGHPCC 2003).

Depending on the complexity of the calculation agpdes of emission factors used (generally
recommended -default country-specific, site-specific and technologedfic), the approaches
described in the IPCC methodology consist of thiers. Tier 1 is typically characterized by simpler
calculations, based on the basic statistical dathan the use of generally recommended emission
factors (efaul) of global or continental applicability, tabulatetirectly in above mentioned
methodical manuals.

Tier 2 is based on sophisticated calculation anghliys requires more detailed and less accessible
statistical data. The emission factors (countryedmeor technology-specific) are usually derived
using calculations based on more complex studidsbetter knowledge of the source. Even in these
cases, it is sometimes possible to find the necggsaameters for the calculation in IPCC manuals.
Procedures in Tier 3 are usually considered to isbis procedures based on the results of direct
measurements carried out under local conditions.

Methods of higher tiers should be applied mainly key categories. Key categories (key source
categories) are defined as categories that cumelgticontribute 90% or more to the overall
uncertainty either in level or in trend. Apparentlyocedures in higher tiers should be more aceurat
and should better reflect reality. However, theg arore demanding in all respects, and especially
they are more expensive. An overview of the methadd emission factors used by the Czech
Republic for estimation of emissions of greenhayesees is given in the CRF Table “Summary 3”.
Because of the above-described problems encountertdte application of the methods of higher
tiers, these procedures have so far been introdookdfor some key categories. For example, for
combustion of fuels, country-specific factors angpioyed only for brown and hard coal, while the
default emission factors are employed for the othels. Similarly, for Industrial Processes, ortg t
Tier 1 method is used for the production of irord @teel. In contrast, the methods of higher tiers
and/or country-specific factors are employed farerfoequently for other key categories. Chapter 10
describes the “Improvement Plan”, which will alsamcempass gradual introduction of more
sophisticated methods of higher tiers.

All direct GHG emissions can also be expresseeilimg of total (or aggregated) values, which are
calculated as a sum of the emissions of the indalidgases multiplied by the Global Warming
Potential values (GWP). GWP correspond to the falgyowhich the given gas is more effective in
absorption of terrestrial radiation than £Q for CQ, 21 for CH, and 310 for BO). The total amount
of F-gases is relatively small compared to,COH, and NO; nevertheless their GWP values are
larger by 2-4 orders of magnitude. Consequenthgl imggregated emissions to be reduced according
to the Kyoto Protocolare expressed as the equivalent amount of @ith the same radiation
absorption effect as the sum of the individual gase
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On the other hand, in preparing this inventory, satmt less attention was paid to emissions of the
precursors N CO, NMVOCs and S§& which are covered primarily by tH@onvention on Long-
Range Transboundary Air PollutiofCLRTAP) and are not directly related to the Ky®&mtocol.
Their inventories are compiled for the purpose€bRTAP by NFR New Format of Reportingoy
another team at CHMI. Since 2001, emissions ofyrsers in the GHG inventory (CRF) have been
fully taken over and transferred from NFR to CRFdéailed description of the methodology used to
estimate emissions gfrecursorsis provided in theCzech Informative Inventory Report (IIR) 2008,
Submission under the UNECE / CLRTAP Convenpablished in March 2010.

In October of 2009, the Czech national greenhoaseiigventory was subjected to thie-tountry
review. The Czech national inventory team learned ofdbmetents of the draft of the relevant review
report (ARR) relatively late (in January 2010) amds thus not able to fully take into account the
comments and recommendations of the internatioealew team (ERT) in this submission.
Nonetheless, in some feasible cases, the commemestaken into account in this year's submission;
in more complicated cases, the comments and recadatiens will be taken into account in the 2011
submission.

Methodical aspects will be described in greateaitigt sector-oriented Chapters 3 to 8 and in Cérapt
10 “Recalculations and Improvements”. Chapter 100 also be concerned with the reactions of the
Czech team to the comments and recommendationtseafetent international review organised by
UNFCCC.

1.5 Information on the QA/QC Plan

In the “in-country review” in October of 2009, tleiginal QA/QC was considered inadequate and
thus it is necessary to immediately establish a c@weeption of the QA/QC plan, an outline of which
is presented in this chapter. For reasons of ings so far been possible to implement it onlglpa
Nonetheless, the Czech NIS team anticipates thkbwing experience with this implementation, it
will be possible to correct and up-date this plarthsat it can be employed to the full extent in the
2011 submission.

The QA/QC system is an integral part of the nati®ystem. It ensures that the greenhouse gas
inventories and reporting are of high quality andeinthe criteria of transparency, consistency,
comparability, completeness, accuracy and timedirset for the annual inventories of greenhouse
gases.

The objective of the National Inventory System (NikSto produce high-quality GHG inventories. In
the context of GHG inventories, high quality prasdthat both the structures of the national system
(i.e. all institutional, legal and procedural agaments) for estimating GHG emissions and removals
and the inventory submissions (i.e. outputs, prtsjucomply with the requirements, principles and
elements arising from UNFCCC, the€yoto Protoco] the IPCC guidelines and the EU GHG
monitoring mechanism (Decision of the Europeani&@agnt and of the Council No 280/2004/EC).

1.5.1 CHMI as a coordinating institution of QA/QC activies

The NIS coordinator (NIS manager) from tGeech Hydrometeorological Institu(€HMI) controls
and facilitates the quality assurance and qualigtrol (QA/QC) process and nominates QA/QC
guarantors from all sector-solving institutions.eTNIS coordinator cooperates with the archive
administrator on implementation and documentatioalldhe QA/QC procedures.

The Czech NIS team, which consists of involved espieom CHMI and experts from sector-solving
institutions, cooperates in addressing QA/QC issamm$ in development and improvement of the
QA/QC plan. QA/QC issues are discussed regulathpafour times a year) by the CHMI experts
and the sectoral expert at bilateral meetings.east once a year, a joint meeting of all the inedlv
experts is organised by CHMI (by the NIS coordinatdhe work of the Czech inventory team is
regularly checked (at least three times a year}hegyMinistry of the Environmen{ME) during
supervisory days. At these times, the NIS coordinptovides ME with information about all QA/QC
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activities and discusses the potential for anyhrtimprovements. ME also annually approves the
QA/QC plan prepared by CHMI in cooperation with #eetor-solving institutions.

An electronic quality manual including e.g. guidel, plans, templates and checklists has been
developed by CHMI and is available to all particifgin the national inventory system via the
Internet (FTP box for NIS). All the relevant documtetion concerning QA/QC activities is archived
centrally at CHMI.

In addition to consideration of the special requieaits of the guidelines concerning greenhouse gas
inventories, the development of the inventory duaiianagement system follows the principles and
requirements of the ISO 9001 standard. ISO 900tfication was awarded to CHMI in March 2007.

The CHMI ISO 9001 working manual encompasses th® dgment, which is obligatory for the

relevant experts at CHMI and is also recommendecetperts from the sector-solving institutions.

The NIS segment is developed in the form of flowth (diagrams) and consists of three sub-
segments: (i) Planning and management of GHG iwviest (i) Preparation of sectoral inventories

(iif) Compilation of data and text outputs.

In this way, the NIS segment defines the rules dooperation between CHMI as coordinating
institution and the experts from the sector-solvimgfitutions. This involves the phase of inventory
planning (including QA/QC procedures) and providesructions for the inventory compilation and

for preparation of data and text outputs (CRF TalbMR). All the main principles mentioned above

are also incorporated into the regular contracta/den the CHMI and the sector-solving institutions,
which are renewed annually.

1.5.2 QA/QC process

The starting point for preparing a high-quality GH@entory consists in consideration of the
expectations and requirements directed at the towenThe inventory principles defined in the
UNFCCC and IPCC guidelines, that is, transparemmnsistency, comparability, completeness,
accuracy and timeliness, are dimensions of quétitythe inventory and form the set of criteria for
assessing the output produced by the national iowensystem. In addition, the principle of
continuous improvement is included.

The inventory planning stage includes the settinguality objectives and elaboration of the QA/QC
plan for the coming inventory preparation, compdlatand reporting work. The setting of quality
objectives is based on the inventory principlesalipuobjectives are concrete expressions about the
standard that is aimed at in the inventory prep@ratith regard to the inventory principles. Thenai
of the objectives is to be appropriate and realistiile taking account of the available resouraes a
other conditions in the operating environment. Véhgrossible, quality objectives should be
measurable.

The quality objectives regarding all calculatiorctees for the 2010 inventory submissions are the
following:

1. Continuous improvement
- Treatment of review feedback is systematic
- Improvements promised in the National Inventory ®€fNIR) are introduced

- Improvement of the inventory should be systematic.improvement plan for a longer time
horizon focused on gradual implementation of higirens for almost all key categories is being
developed.

2. Transparency
- Archiving of the inventory is systematic and congle
- Internal documentation of calculations supportsssion and removal estimates

- CRF tables and the National Inventory Report (NiRglude transparent and appropriate
descriptions of emission and removal estimatesoétiaeir preparation.

3. Consistency
- The time series are consistent
- Data have been used in a consistent manner imvieatory.
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4. Comparability

- The methodologies and formats used in the inventwgt comparability requirements.

5. Completeness

- The inventory covers all the emission sources,ssarid gases

6. Accuracy

- The estimates are systematically neither greatelese than the actual emissions or removals
- The calculation is correct

- Inventory uncertainties are estimated.

7. Timeliness

- High-quality inventory reports reach their recigi€BU / UNFCCC) within the set time.

The quality objectives and the planned general @€ @A procedures regarding all the calculation
sectors are recorded as the QA/QC plan. The QA/RL gpecifies the actions, the schedules for the
actions and the responsibilities to attain the iuabjectives and to provide confidence in the €@re
national system's capability and implementatiopédorm and deliver high-quality inventories. The
QA/QC plan is updated annually.

1.5.3 Quality control procedures

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

The QC procedures used in the Czech GHG inventompty with the IPCC Good Practice
Guidance General inventory QC checks (IPCC, 2000), Tahle @&d (IPCC 2003), Table 5.5.1
include routine checks of the integrity, correcesnaad completeness of data, identification of error
and deficiencies and documentation and archivingheéntory data and quality control checks. In
addition to general QC checks, category-specificd@€cks including technical reviews of the source
categories, activity data, emission factors anchoug are employed on a case-by-case basis focusing
on key categories and on categories where signifisgthodological and data revisions have taken
place.

Once the experts have implemented the QC procedtireg complete the QA/QC form for each

source/sink category, which provides a record & prnocedures performed. The results of the
completed QC checks are recorded in the internalirdents for the calculation and archived in the
expert organisations and at CHMI. Key findings awenmarised in the sector-specific chapters of
NIR.

Specifically, QC procedures in the sectors areraosga as described below:

Each sector-solving institution — KONEKO, CDV, CHNIhdustrial processes), IFER and CUEC —
will suggest, to the NIS coordinator (CHMI, Mr. R&ott), their QA/QC guarantors, responsible for
the compliance of all the QA/QC procedures in tlinery sector with the IPC@Good Practice
Guidance(IPCC, 2000) and (IPCC, 2003) and also with theé @2 plan.

At the basic level of control (Tier 1), individusideps should be controlled according to the Talle 8
(IPCC, 2000) and Table 5.5.1 (IPCC, 2003). The §tep is carried out by the person responsible for
the respective sub-sector (auto-control). Thisoitofved by the 2nd step carried out by an expert
familiar with the topic. The reporting on the implented controls is documented in a special form
prepared by CHMI. The completed form with all tleeards of the performed checks is, for QC, Tier
1, submitted to the NIS coordinating institutionCHMI, together with data outputs: (i) XML file
generated by the CRF Reporter, (ii) detailed cateuh spreadsheet in MS Excel format, containing,
in addition to all the calculation steps, alsotla# activity data, emission factors and other patars,

as well as further supplementary data necessarmgniigsion determination in the given category. All
these files are then submitted to the central weclat CHMI. The records of the performed QC
checks, Tier 2, are submitted later.
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The sectoral QA/QC guarantor, in cooperation whiga NIS coordinator, will assess the conditions for
Tier 2 in the given sector (e.g. comparison with EUS data or with other independent sources). If
everything is in order, the sectoral QA/QC guarantganizes the QC check according to Tier 2.

CHMI, as the NIS coordinating institution, carriest mainly formal control of data outputs in the
CRF Reporter, similar to the "Synthesis and Assesstncontrol performed by the UNFCCC
Secretariat. Thus, CHMI controls the consistencyirog series, and possible IEF exceedance of the
expected intervals (outliers), as well as the cetapless and suitability of the use of notation ley
commentaries in the CRF Reporter (mainly for NE Ef)d etc.

1.5.4 Quality assurance procedures

Quality assurance comprises a planned system awewocedures. The QA reviews are performed
after application of the QC procedures to the fgsal inventory. The inventory QA system comprises
reviews and audits to assess the quality of thernitory and the inventory preparation and reporting
process, to determine the conformity of the prooesluemployed and to identify areas where
improvements could be made. While QC proceduresaéed out annually and for all the sectors, it
Is anticipated that QA activities will be performby the individual sectors at longer intervals. licac
sector should be reviewed by a QA audit approxednchree years, as far as possible. In addition,
QA activities should be focused mainly on key catess.

Peer reviews (QA procedures) are sector- or cagexpecific projects that are performed by external
experts or groups of experts. The reviewers shprdterably be external experts who are independent
of the inventory preparation. The objective of ger review is to ensure that the inventory results
assumptions and methods are reasonable, as jugigadde knowledgeable in the specific field. More
detailed information about peer reviews will beagivin the sector specific part of this QA/QC plan.
Peer reviews may also be based on bilateral cobdba. For example, the Czech and Slovak GHG
inventory teams have annual meetings about onceaa tp exchange information, experience and
views relating to the preparation of the nation&lGzinventories. This collaboration also provides
opportunities for bilateral peer reviews (QA audisn example of this collaboration is the QA audit
focused on General and crosscutting issues andamsport, which was performed by Slovak GHG
inventory experts in November 2009. The objectiviethis QA review were (i) to judge the suitability
of the General and crosscutting issues (includingettainty) and to check whether the national
approach used for road transport is in line wite tRCC methodology, and (ii) to recommend
improvements in both cases. Similar bilateral QWiews concentrated more on individual sectors are
planned for the future with an anticipated frequeatone QA audit for about a third of the sectors
per year.

The annual UNFCCC inventory reviews have similadt amen more important impact on improving
the quality of the national inventory. Therefollge Czech team very carefully analyzes the comments
and recommendations of the international Expertiéev'eam and strives to implement them as far
as possible.

1.6 Key Source Categories

The Good Practice GuidancéPCC, 2000) and (IPCC, 2003) provides two tidrdatermining these
key categories (key sourcekKey categoriedy definition contribute to ninety percent of tbeerall
uncertainty in a level (in emissions per year)roraitrend. The procedure in the Tier 2 follows from
this definition, and requires thorough analysistted uncertainty and use of sophisticated statistica
procedures and evaluation of sources in termseffipropriate characteristics. However, it is more
difficult to obtain the necessary data for this raggh and this information is not yet used on the
national level.

The procedure of the Tier 1 is based on the fattrimety percent of the overall uncertainty ireeel

or in a trend is usually caused only by those smikghose contribution to total emissions does not
exceed 95 %. This procedure is illustrated in Thl. (determined on the basis of the level of
emissions, i.e., level assessment and on the disEnds, i.e., trend assessment). The sourceeior
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categories are for level assessment ordered obattis of decreasing contribution to total emissions
Thekey categoriesvere considered to be those whose cumulative ibotibn is less than 95 %. For
trend assessment, a similar procedure is used; théthdifference that here the decisive quantity is
defined as the product of the relative contributiorthe total emissions (determined in the previous
case) and the absolute value of the relative dewiatf the individual trends from the total trend.

In previous submissions, onkey sourcegdentification not considering the LULUFC sect@skd on
Good Practice Guidanc@dPCC, 2000), were performed. Starting with the 280bmission, th&ey
categoriesare identified according tGood Practice Guidance for LULUCEHPCC, 2003), which also
considers categories from LULUCF. However, for tight identification ofkey categorigsalso
assessment without consideration of the LULUCFgmies was employed. It is obvious from Tab.
1.1 that no additiondey categoryvas identified when the LULUCF categories werecusisidered.

On the whole, 2&ey categoriesvere identified either bievel assessment bytrend assessmendf
this quantity, Skey categoriepelong to the LULUCF sector. 14 categories wesniified as key in
both ways. A summary of the assessed numbers gongdey categoriegs given in Tab. 1.2.
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Level Assessment (LA) with LULUCF Trend Assessment (TA) with LULUCF with  without*
LA, | Cum, Rel
Sec.| IPCC Source Categories GHG % % [KC [ Sec. IPCC Source Categories GHG TA,% |NT LULUCF
1A | 1.A Stationary Combustion - Solid Fuels CO2 458551 1| 1A 1.A Stationary Combustion - Solid Fuels CO2 741 1|LATA LATA
1A | 1.A.3.b Transport - Road Transportation CO2 018742 2| 1A 1.A.3.b Transport - Road Transportation CO2 242 2|LATA LATA
1A | 1.A Stationary Combustion - Gaseous Fuels 02.881068.30] 3| 1A 1.A Stationary Combustion - Gaseous Fugls CO2 .8112 3| LATA LATA
2 | 2.C.1Iron and Steel Production CQ2 50835 4| 2 2.C.1 Iron and Steel Production CO2 3145 LATA LATA
1A | 1.A Stationary Combustion - Liquid Fuels CQ2 3§6.97| 5[ 1A 1.A Stationary Combustion - Liquid Fuels CO2 B3 4| LATA LATA
5 | 5.A.1 Forest Land remaining Forest Land CD2 BA0D.07) 6| 5 5.A.1Forest Land remaining Forest Land CO2 .99 [ LATA
1B | 1.B.1.a Coal Mining and Handling CH4  3/083.10( 7| 1B 1.B.l.aCoal Mining and Handling CH4 1/9810| LATA LA TA
4 | 4.D.1 Agricultural Sails, Direct Emissions N20 97]85.07] 8| 4 4.D.1Agricultural Soils, Direct Emissions N20 13] 15| LATA LATA
6 | 6.A Solid Waste Disposal on Land CH4 1{@%.72| 9| 6 6.A Solid Waste Disposal on Land CH4 21257 | LATA LATA
4 [ 4.A Enteric Fermentation CH4 1.688.36] 10| 4 4.A Enteric Fermentation CH4 2.09 8| LATA LATA
2 | 2.A.1 Cement Production COp  1[389.72[ 11 LA LA
4 | 4.D.3 Agricultural Sails, Indirect Emissions N20 1.25( 90.97| 12 4 4.D.3 Agricultural Soils, Indirect Emissions N20O 1.47( 12| LATA LATA
2 | 2.F.1-6 F-gases Use - ODS substitutes FHgas36| 91.84[ 13| 2 2.F.1-6 F-gases Use - ODS substitutes F-gas |2.3| LATA LATA
1A | 1.A5.b Mobile sources in Agric. and Forestry 20 0.78| 92.61| 14 LA LA
2 | 2.A.3 Limestone and Dolomite Use CQ2 0&8.31 15 2 2.A.3 Limestone and Dolomite Use C0O2 0[9716| LA TA LA TA
2 | 2.A.2 Lime Production CO2 0.513.81] 16 LA LA
1A | 1.A.3.b Transport - Road Transportation N20 (0.94.28| 17|1A 1.A.3.b Transport - Road Transportation N20 1.174| LATA LATA
2 | 2.B.2 Nitric Acid Production N2Q  0.4994.73| 18 LA LA
1B | 1.B.1.b Fugitive Emission from Qil, Nat. Gas £H 0.43| 95.16| 19 LA
20| 1A 1.A Stationary Combustion - Solid Fuels CH4 1511 TA TA
21| 5 5.B.1 Cropland remaining Cropland Cco2 1343 TA
22| 6 6.C Waste Incineration CO2 0.B217( TA TA
23| 1A 1.A Stationary Combustion - Other fuels CO2 Q.78 TA TA
24| 4 4.D.2 Pasture, Range and Padock Manurg N20 0.58 TA TA
25| 1A 1.A Stationary Combustion - Biomass CH4 05@0| TA TA
26 4 4.B Manure Management CH4 0.4921| TA
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Tab. 1.2 Figures for key categories assessed infdient ways

Key categories (KC) with LULUCF 26 KC assessed without LULUCF 2
KC assessed by LA 19 KC assessed by LA 17
KC assessed by TA 21 KC assessed by TA 18
KC assessed by LA + TA concurrently 14 KC assessed by LA + TA concurrently 13
KC assessed by only LA 4 KC assessed by only LA 4
KC assessed by only TA T KC assessed by only TA L

Of the overall number of 26 key categories, soméei are right on the 95 % borderline and thus
appear only occasionally. This is particularly tofesubcategories 1B1b (LA) and 4B (TA). Inclusion
of “6C Waste Incineratidn(TA) could be caused by the fact that these eimisswere not determined
in the reference year of 1990.

1.7 Uncertainty Analysis

Results of the uncertainty analysis for 2006 avergin Tab. 1.3

Uncertainty analysis of Tier 1, which is preseniedhis volume of NIR, employs the same source
categorization as used key categorieassessment. In previous submissions, only seutitheut
LULUCF have so far been considered. Starting with2008 submission, the LULUCF sector is also
considered.

The reported results are based on “default” unceytaata presented in the Good Practice Guidance,
combined with uncertainties based on “expert judginéJncertainty data from the LULUCF sector
are explained in Chapter 7. To achieve more raiab$ults, it is necessary to gather more relevant
uncertainty data concerning both the activity datd the emission factors. As soon as more precise
uncertainty estimates appear, they will be immetifahserted in the calculation spreadsheet.
Relatively high uncertainty in level (9.8 %) coldd connected with a particularly high uncertainty
that was estimated for 5A1 category “Forest lamdaiaing forest land — CQ The value of 2.9 % in

the trend uncertainty can be considered to beiaalygesult.

The same source categories used in key sourcessasm@ have also been used even in uncertainty
analysis. In this way, the uncertainty analysisiltesill be used later for Tier 2 key source anays
which might be more suitable.
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Input DATA

Uncertainty in Level Uncert. in trend

IPCC Source Category Gas Baseyear Year Activity data| Emission| Combined Combined uncertaint Uncertainty introduce

emissions emissions| uncertainty | factor |uncertainty as % of total national into the trend in total

(1990) (2006) uncertainty emissions in 2007  national emissions

[Gg COseq) [%] [%] [%] (%] [%]

1.A Stationary Combustion - Solid Fuels Co2 110 71366 948 4.0 4.0 5.66 7.68 3.97
1.A Stationary Combustion - Gaseous Fuels CcOo2 8|43 16 005 4.0 3.0 5.00 0.34 0.24
1.A Stationary Combustion - Liquid Fuels CO2 13518 5336 4.0 3.0 5.00 0.04 0.03
1.A Stationary Combustion - Other fuels CO2 0 413 .08 100 12.81 0.00 0.00
1.A.3.a Transport - Civil Aviation CO2 14D 45 40 3.0 5.00 0.00 0.00
1.A.3.b Transport - Road Transportation CO2 5995 7510 4.0 3.0 5.00 0.41 0.31
1.A.3.c Transport - Railways CO2 647 289 40 3.0 5.00 0.00 0.00
1.A.3.d Transport - Navigation CO2 56 16 4.0 3.0 5.00 0.00 0.00
1.A.3.e Transport - Other Transportation CO2 494 8 14 4.0 3.0 5.00 0.00 0.00
1.A.5.b Mobile sources in Agriculture and Forestry CcOo2 1601 1146 4. 3.0 5.00 0.00 0.00
2.A.1 Cement Production CcOo2 2 489 1906 5.0 10.0 11.18 0.03 0.01
2.A.2 Lime Production CO2 133f 742 5.0 10.0 11.18 0.00 0.00
2.A.3 Limestone and Dolomite Use CO2 678 1017 5.0 10.0 11.18 0.01 0.00
2.A.7 Glass, Bricks and Ceramics COo2 3P6 362 5.0 10.0 11.18 0.00 0.00
2.B.1 Ammonia Production CO2 807 616 3.0 7.0 8.60 0.00 0.00
2.C.1 Iron and Steel Production CO2 12 533 7423 0(7. 50 8.60 0.22 0.15
3 Solvents and Other Product Use CO2 %50 P83 5.0 5.0 7.07 0.00 0.00
6.C Waste Incineration CcO2 0 446 24.0 5.0 20.62 0.00 0.00
1.A Stationary Combustion - Solid Fuels CH4 1335 541 4.0 50.0 50.16 0.00 0.04
1.A Stationary Combustion - Gaseous Fuels CH4 21 26 4.0 50.0 50.16 0.00 0.00
1.A Stationary Combustion - Liquid Fuels CH4 13 4 04 50.0 50.16 0.00 0.00
1.A Stationary Combustion - Biomass CH4 56 310 1.0 50.0 50.16 0.01 0.01
1.A Stationary Combustion - Other fuels CH4 0 1 B.0 50.0 50.64 0.00 0.00
1.A.3.a Transport - Civil Aviation CH4 0 D 200 50.0 53.85 0.00 0.00
1.A.3.b Transport - Road Transportation CH4 |25 30 07 500 50.49 0.00 0.00
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Input DATA Uncertainty in Level Uncert. in trend

IPCC Source Category Gas Baseyear Year Activity data| Emission| Combined Combined uncertaint Uncertainty introduce
emissions emissions| uncertainty | factor |uncertainty as % of total national into the trend in total

(1990) (2006) uncertainty emissions in 2007  national emissions

[Gg CO2 eq ] [%] [%] [%] (%] [%]

1.A.3.c Transport - Railways CH4 1 0 10.0 50.0 50.99 0.00 0.00
1.A.3.d Transport - Navigation CH4 0 0 10.0 50.0 50.99 0.00 0.00
1.A.3.e Transport - Other Transportation CH4 1 0 .010 50.0 50.99 0.00 0.00
1.A.5.b Mobile sources in Agriculture and Forestry CH4 7 2 20.0 50.0 53.85 0.00 0.00
1.B.1.a Coal Mining and Handling CH4 7 600 4459 0p. 400 40.31 1.73 0.07
1.B.1.b Fugitive Emission from Oil, Nat. Gas anthé€bt CH4 897 634 5. 30.0 30.41 0.02 0.00
2.A.7 Glass, Bricks and Ceramics CH4 3 4 5.0 50.0 50.25 0.00 0.00
2.B.5 Other CH4 8 24 5.0 50.0 50.25 0.00 0.00
2.C.1 Iron and Steel Production CH4 1p7 67 7.0 50.0 50.49 0.00 0.00
4.A Enteric Fermentation CH4 4869 2412 50 200 20.62 0.13 0.02
4.B Manure Management CH4 1009 472 5.0 30.0 30.41 0.01 0.00
6.A Solid Waste Disposal on Land CH4 16p3 2430 .035 40.0 47.17 0.70 0.27
6.B Wastewater Handling CH4 825 514 30.0 40.0 50.00 0.04 0.01
1.A Stationary Combustion - Solid Fuels N20 405 309 4.0 80.0 80.10 0.03 0.00
1.A Stationary Combustion - Gaseous Fuels N20 7 9 0|4 80.0 80.10 0.00 0.00
1.A Stationary Combustion - Liquid Fuels N20 B4 4 4.0 80.0 80.10 0.00 0.00
1.A Stationary Combustion - Biomass N20 P7 96 n.0 80.0 80.10 0.00 0.00
1.A Stationary Combustion - Other fuels N20O 0 2 B.0 80.0 80.40 0.00 0.00
1.A.3.a Transport - Civil Aviation N20 4 p 200 70.0 72.80 0.00 0.00
1.A.3.b Transport - Road Transportation N20O 71 685 7.0 70.0 70.35 0.12 0.06
1.A.3.c Transport - Railways N20 8 5 10.0 70.0 70.71 0.00 0.00
1.A.3.d Transport - Navigation N20 1 0 10.0 70.0 70.71 0.00 0.00
1.A.3.e Transport - Other Transportation N20 0 0 .010 70.0 70.71 0.00 0.00
1.A.5.b Mobile sources in Agriculture and Forestry N20 20 24 20.0 70.0 72.80 0.00 0.00
2.B.2 Nitric Acid Production N20 112y 66[2 5|0 20.0 20.62 0.01 0.00
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Input DATA

Uncertainty in Level Uncert. in trend

IPCC Source Category Gas Baseyear Year Activity data| Emission| Combined Combined uncertaint Uncertainty introduce

emissions emissions| uncertainty | factor [uncertainty as % of total national into the trend in total

(1990) (2006) uncertainty emissions in 2007  national emissions

[Gg COeq] [%] [%] [%] (%] [%]

2.B.5 Other N20 84 94 30.0 40.0 50.00 0.00 0.00
3 Solvents and Other Product Use N20 215 P33 5.0 70.0 70.18 0.01 0.00
4.B Manure Management N20 790 388 5.0 100.0 100.12 0.06 0.01
4.D.1 Agricultural Soils, Direct Emissions N20 481 2895 20.0 50.0 53.85 1.30 0.20
4.D.2 Pasture, Range and Padock Manure N20 916 366 10.0 100.0| 100.50 0.07 0.02
4.D.3 Agricultural Soils, Indirect Emissions N20 637 1841 20.0 50.0 53.85 0.53 0.11
6.B Wastewater Handling N20 162 204 20.0 50.0 53.85 0.01 0.00
6.C Waste Incineration N20O D 10 150 70.0 71.59 0.00 0.00
2.F.1-6 F-gases Use - ODS substitutes F-gas 0 1269 20.0 20.0 28.28 0.07 0.05
2.F.7 F-gases Use - Semiconductore Manufacture sF-ga 0 38 20.0 20.0 28.28 0.00 0.00
2.F.8 F-gases Use - Electrical Equipment SF6 78 24 20.0 20.0 28.28 0.00 0.00
2.F.9 F-gases Use - Other SF6 SF6 0 6 20.0 20.0 28.28 0.00 0.00
5.A.1 Forest Land remaining Forest Land CO2 -4 177 -4558 273.0 273.00 82.93 2.69
5.A.1 Forest Land remaining Forest Land CH4 100 144 50.0 50.00 0.00 0.00
5.A.1 Forest Land remaining Forest Land N20O 10 15 50.0 50.00 0.00 0.00
5.B.1 Cropland remaining Cropland CO2 1089 69 312. 12.31 0.00 0.00
5.C.1 Grassland remaining Grassland CO2 59 5 11.711.65 0.00 0.00
5.A.2 Land converted to Forest Land CO2 -280 -283 58.3 58.34 0.01 0.00
5.B.2 Land converted to Cropland CO2 2p6 96 H1.6 51.55 0.00 0.00
5.C.2 Land converted to Grassland CO2 -187 -B89 .8 13 13.75 0.00 0.00
5.D.2. Land converted to Wetlands CO2 P3 22 17.6 77.63 0.00 0.00
5.E.2 Land converted to Settlements CO2 86 95 51P6.126.53 0.01 0.00
5.B.2. Land converted to Cropland N20 p1 7 p.8 2.83 0.00 0.00
Total 191 554| 136 634 9.83 2.88
Level uncertainty  Trend uncertainty

uonenunuod ‘(T Ja11) 800Z 10} SIUBWISSaSBPUAI] puUe S|aA3] Ul SISAjeue Alurenasun €7 "qel

Ny
IV\IHQ.”

800¢ 21NdNd3aIyYy HOFZTHHL 40 LHOdTIY AHOLNIAN|NOISSINg OHO TVNOILVYN



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

1.8 General Assessment of Completeness

CRF Table 9 (Completeness) has been used to dwamation on the aspect of completeness. This
part of the text includes additional informatiorll the categories of sources and sinks includeithén
IPCC Guidelines are covered. No additional sousras sinks specific to the Czech Republic have
been identified. Both direct GHGs as well as presugases are covered by the Czech inventory. The
geographic coverage is complete.

1.8.1 Notation keys

The sources and sinks not considered in the inwghiat included in the IPCC Guidelines are clearly
indicated and the reasons for this exclusion apgaemed. In addition, the notation keys presented
below are used to fill in the blanks in all the CRibles. Notation keys are used according to the
UNFCCC guidelines on reporting and review (FCCCZRDB2/8).

Allocations to categories may differ from Party Rarty. The main reasons for different category
allocations are different allocations in the nadilbstatistics, insufficient information on the ratal
statistics, national methods, and the impossibilftdisaggregating the reported emission values.

IE (included elsewhere)

“IE” is used for emissions by sources and removsissinks of greenhouse gases that have been
estimated but included elsewhere in the inventosteiad of in the expected source/sink category.
Where “IE” is used in the inventory, the CRF conpieess table (Table 9) indicates where (in the
inventory) these emissions or removals have bedndad. This deviation from the expected category
is explained.

NE (not estimated)

“NE” is used for existing emissions by sources emovals by sinks of greenhouse gases that have
not been estimated. Where “NE” is used in an inmgntor emissions or removals, both the NIR and
the CRF completeness table indicate why the enmssoy removals have not been estimated. For
emissions by sources and removals by sinks of gmese gases marked by “NE”, check-ups are in
progress to establish if they actually are “NO”t(nocurring). As part of the improvement programme
of the inventory, it is planned that these souncsik categories will be either estimated or alled

to “NO”.

Overview of not estimated (NE) categories of sosiraed sinks and categories included elsewhere
(IE) and the relevant explanations are given in Gable 9(a).
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2. Trend in Greenhouse Gas Emissions

According to the Kyoto Protocol, Czech national Glé@issions have to be 8 % below base year
emissions during the five-year commitment periazhfr2008 to 2012. The Czech Republic is in a
good direction to meet its goal.

2.1 Description and Interpretation of Emission Trends br
Aggregated Greenhouse Gas Emissions

Tab. 2.1 presents a summary of GHG emissions buokers for the period from 1990 to 2008. For
CQO,, CH;and NO the base year is 1990; for F-gases the basasy288€5.

Tab. 2.1 GHG emissions from 1990 - 2008 excl. burkdGg CO; ¢q]

COro® co? CH, N,O HFCs PFCs SF Total emissions
incl. LULUCF excl. LULUCF
1990 160 571 164333 18563 12 342 78 191 554 195 184)
1991 145 236 154 381| 16880 10 488 77 172 681 181 724
1992 129 016 139916 15877 9371 NO NO 77 154 341 165 135
1993 126 297 135855 14884 8 282 7 149 540 158 979
1994 119 491 126 754) 13981 8171 76 141719 148 862
1995 124 073 131396 13733 8426 1 0 75 146 308 153 519
1996 130 889 138 650, 13552 8 005 101 4 78 152 630 160 251
1997 125 025 131834 13123 8 154 245 1 95 146 643 153 304
1998 117 144 124273 12651 8090 317 1 64 138 266 145 265
1999 113 453 120730, 12146 7905 268 3 77 133 850 141 006
2000 119 482 127138 12178 7889 263 9 142 139 962 147 507|
2001 120 714 128 719 12337 8132 393 12 169 141 757 149 647,
2002 117 207, 124 974 12155 7 869 391 14 68 137 703 145 349
2003 118 712 124 607| 11881 7 463 590 25 101 138 771 144 516
2004 119 383 125711 11656 8091 600 17 52 139 799 145 989
2005 118 397, 125216 11786 7797 594 10 86 138 671 145 357,
2006 122 631] 126 264 12208 7 649 872 23 83 143 465 146 937,
2007 125 451] 126388 11873 7708 1 606 20 76 146 733 147 463
2008 115 799 120742 11687 7811 1262 27 47 136 634 141 412
9% © 1718 - 224 -
-27,9% -26,5%| -37,0% -36,7% times times| -39,4% -21.6 -22.5

Note: Global warming potentials (GWPs) used (100 geane horizon): CQ= 1; CH, = 21; N,O = 310; Sk = 23 900;
HFCs and PFCs consist of different substances, thex&&WPs have to be calculated individually depegdin substances

GHG emissions and removals have been decreasing &900; nevertheless the decrease was not
uniform. The fastest decrease was on the beginoiirthe period prior to the year 1994. Then the

4 CO, emissions including LULUCF category
®CO, emissions excluding LULUCF category

® relative to base year.
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emission development continues in short 4 or 5syEarg waves. From 2007 to 2008 the total GHG
emissions (inclLULUCF) decreased very rapidly by 6.9 % or 10 099 Gg €@ resulting in total
emissions of 136 634 Gg G@g.. The decrease was caused mainly by, ©B, and HFC emission
decrease by 7.7 %; 1.6 % and 21.4 % respectivalyNa® emission increase by 1.3 % compared to
previous year. The total GHG emissions and remana2908 were 28.7 % below the base year level
includingLULUCF and 27.5 %, when excludindgLUCF.

In 1989 the Czech(oslovak) economy was one of émgrally planed economies with high level of
monopolization. All economics processes were cdettothrough central plan. For all practical
purposes, there was no real market and this oituagsulted in an ever depending economic and
technological lag which results in high energy amaterial inefficiency. Since 1989 to the preseet th
economy transformed successfully to a relativelyettgpped market economy. The transformation led
to a decline in production, investment in environtaé protection, energy efficiency, fuel switch and
increased use of renewable energy.

Greenhouse gases trend passed between 2007 ana 2@fi8ficant change because economic crisis

significantly influenced emissions (decreased)ksSihas been positively affected by the absence of
calamitous situations requiring logging, which B0Z significantly reduced sinks in LULUCF sector.
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Fig. 2.1 Total GHG emissions (incl. LULUCF) for theperiod from 1990 - 200§Gg CG; ]

2.2 Description and Interpretation of Emission Trends ty Gas
Tab. 2.2 presents the GHG emissions of the baseapela2008 and their share in total.
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Tab. 2.2 GHG emissions by gas in the base year aimd2008

Base year 2008 Base year 2008
[Gg COs e [%]
CO; emissions 164 333 120 742 85.8% 86.3%
CO; removals -3761 -4 943 -2.0% -3.5%
CO; Total 160 571 115 799 83.8% 82.7%
CH, 18 563 11 687 9.7% 8.3%
N2O 12 342 7811 6.4% 5.6%
F-gases 76 1337 0.0% 1.0%
Total (incl. LULUCF) 191 554 139 962 100.0% 100.0%

The major greenhouse gas in the Czech RepublicOg ®hich represents 82.7 % of total GHG
emissions and removals in 2008, compared to 8318 e base year. It is followed by 8.3 % in
2008, 9.7 % in the base yearhN(5.6 % in 2008, 6.4 % in the base year) and legék0 % in 2008,
0.04 % in the base year).

The trend of individual gas emissions is presemdeig. 2.2 and Fig. 2.3 relative to emissionsha t
respective base yedls

100% -

—e— CO2 total

== C0O2 emissions

90% e CH4 -
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50% T T T T T T T T T T T T T T T T T T
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Fig. 2.2 Trend in CO,, CH, and N,O emissions 1990 - 2008 in index form (base yead80 %)

! (index form: 1990 = 100 for COCH,and NO and 1995 = 100 for HFCs, PFCs and)SF
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Fig. 2.3 Trend in HFCs, PFCs and Sgactual emissions 1995 - 2008 in index form (basear = 100 %)

CO,

CO, emissions have been strongly decreasing in thenbiegj of 90's, followed by small inter-annual
fluctuations. Decrease in G@missions (exclLULUCF) from 2007 to 2008 by 4.5 % increase the
total decrease to 26.5 % from 1990 to 2008 (27.8e¥rease inclLULUCF). Quoting in absolute
figures, CQemissions and removals decreased from 160 5718099 Gg CQ. in the period from
1990 to 2008, mainly due to lower emissions fromlfEnergycategory (mainlylA2 Manufacturing
Industries & ConstructionlA4dACommercial / Institutional and 1A4Besidentigl.

The main source of C@missions is fossil fuel combustion; within th& Fuel Combustiortategory,
1A1Energy Industryand 1A2Manufacturing Industries & Constructiosub-categoies are the most
important. CQ emissions increased remarkably between 1990 afd #0m the1A3Transport
category from 7 342 to 18 506 Gg €@etween 2007 to 2008 emissions frdrA3 Transport
decreased by 2.7 % and this is the first obsereededse since 1990.

CH,4

CH, emissions decreased almost steadily during thegdémdm 1990 to 2004, slightly increase from
2004 to 2006 and decrease by 4.3 % between 200@@08(see Tab. 2.2). In 2008 Gldmissions
were 37.0 % below the base year level, mainly dutower contribution ofLB Fugitive Emissions
from Fuelsand emissions fromh Agricultureand despite increase from th&Vastecategory.

The main sources of GHmissions ardB Fugitive Emissions from Fue{solid fuel),4 Agriculture
(4A Enteric Fermentatiomnd 4B Manure Managementind 6 Waste(6A Solid Waste Disposal on
Landand6B Waste-water Handling

N,O

N.O emissions strongly decreased from 1990 to 19933 % over this period and than shows slow
decreasing trend with inter-annual fluctuatiopONemissions decreased between 1990 and 2008 from
12 342 to 7 811 Gg CQ, In 2008 NO emissions were 36.7 % below the base year |maghly due

to lower emissions from Agricultureand despite increase from thA@3 Transportcategory.
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The main source of JD emission is categodD Agricultural Soils(others less important sources are
2 Industrial Processes - 2B Chemical Industngd 1A Fossil Fuel Combustipn

HFCs

HFCs actual emissions increased remarkably betw86b6 and 2008 from 0.7 to 1 262 Gg £
Emissions of HFCs have been increasing since the y@ar 1995, when they were started to use. In
2008, HFCs emissions were more than 1 700 timdwehidpan in the base year 1995.

The main sources of HFCs emissionsRedrigerationandAir Conditioning Equipment

PFCs

PFCs actual emissions show very similar trend aSdHémissions to the year 2008 as they increased
remarkably between 1995 and 2008 from 0.12 to 2TCOg.,. In 2008, PFCs emissions are 224 times
higher than in the base year 1995. These gasedleavneimported and used before 1995.

The main sources of PFCs emissions &emiconductor ManufactureRefrigeration and Air
Conditioning Equipment

SFe
SFs actual emissions in 1995 amounted for 75 Gg E@etween 1995 and 2008 they inter annually

fluctuated with maximum of 169 Gg G@, in 2001 and minimum of 47 Gg G@, in 2008. In 2008,
they were by 37.4 % below the base year level.

The main sources of $Emissions ar&lectrical EqQuipmentSemiconductor ManufactuendFilling
of Insulate Glasses

2.3 Description and Interpretation of Emission Trends ty
Category

Tab. 2.3 presents a summary of GHG emissions legoses for the period from 1990 to 2008:
Category 1. Energy
Category 2. Industrial Processes
Category 3. Solvent and Other Product Use
Category 4. Agriculture
Category 5. Land Use, Land-Use Change and Forestry
Category 6. Waste

The dominant category is tiieEnergycategory, which caused for 81.1 % of total GHG sioiss in
2008 (80.0 % in 1990) excluding LULUCF, followed kiye categoie® Industrial Processeand

4 Agriculture, which caused for 10.1 % and 5.9 % of total GHGssions in 2008, resp. (10.0 % and
8.2 % in 1990, resp§ Wastecategory covered 2.5 98,Solvent and Other Product U$e4 % and

5 LULUCF category removed in 2008 - 4 778 Gg 4L

The trend of GHG emissions by categoies is predantEig. 2.4 (relative to the base year).
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Tab. 2.3 Summary of GHG emissions by category 199B08[Gg CQ, ¢q]

1 Energy ZIJ:]OC::L(JE‘SS?:SI 3 Solvent Use| 4 Agriculture 5 LULUCF 6 Waste
1990 156 237 19 596 765 15937 -3 630 2 650
1991 149 171 14 612 728 14 161 -9 043 3052
1992 132 980 16 062 691 12 344 -10 794 3057
1993 131 540 12 916 651 10 811 -9 439 3062
1994 121 270 13 848 616 9976 -7 143 3152
1995 125 523 14 310 596 9 897 -7 211 3193
1996 132 973 14 037 587 9 487 -7 621 3167
1997 125 381 14 873 585 9315 -6 661 3150
1998 118 449 14 166 580 8 889 -6 998 3180
1999 116 191 12 146 578 8 897 -7 155 3194
2000 121 420 13 610 569 8 659 -7 545 3250
2001 124 076 12 863 550 8 883 -7 890 3275
2002 120 282 12 558 540 8625 -7 645 3344
2003 118 885 13753 525 8020 -5 746 3333
2004 118 813 14 954 519 8 362 -6 190 3341
2005 119 757 13 598 514 8 066 -6 687 3423
2006 120 007 14 996 513 7937 -3472 3484
2007 119 751 15 527 512 8117 -730 3555
2008 114 623 14 345 515 8324 -4 778 3605
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Fig. 2.4 Emission trends in 1990 - 2008 by categesi in index form (base year = 100)
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Tab. 2.4 GHG emissions by categories in the baseayeand in 2008

Base year 2008 Base year 2008
[Gg COzeq] (%]
1 Energy 156 237 114 623 81.6% 83.9%
2 Industry 19 596 14 345 10.2% 10.5%
3 Solvent 765 515 0.4% 0.4%
4 Agriculture 15937 8 324 8.3% 6.1%
5 LULUCF -3 630 -4 778 -1.9% -3.5%
6 Waste 2650 3605 1.4% 2.6%
Total 191 554 136 634 100.0 % 100.0 %)

Energy (IPCC Category 1)

The trend for GHG emissions frohEnergy categoryshows decreasing trend of emissions. They
strongly decreased from 1990 to 1995 and thanuietl by 2002, then they stayed relatively stable
by 2007. In the period 2002 — 2007 emissions stéyed around 120 000 Gg G@Q, Total decrease
between 1990 and 2008 is 26.6 %.. Between 200708 Zmissions froni Energy category
decreased by 4.3 %

From the total 114 623 Gg G@, in 2008 - 95.6 % comes frodA Fuel Combustignthe rest are
1B Fugitive Emissions from Fudshainly solid fuels)1B Fugitive Emissions from Fuetsthe largest
source for Clg, which represented 43.6 % of all ¢eimissions in 2008. 48.1 % of all ¢Emissions

in 2008 originated fronknergycategory.

CO, emission from fossil fuel combustion (categariznergy is the main source of emissions in CR
inventory with a share of 78.9 % in national t@alissions (inclLULUCF) or 76.3 % exclLULUCF

in 2008. CQ contributes for 94.1 % to total GHG emissions frbmanergycategory, CH for 4.9 %
and NO for 1.0 % in 2008.

Industrial Processes (IPCC Category 2)

GHG emissions from th2 Industrial Processesategory fluctuated during the period 1990 to 2008
early 90’s emissions decreased very rapidly, thestifated with minimum in 1999 and subsequently
increased. Between 1990 and 2008 emissions from daiegory decreased by 26.8 %. In 2008
emissions amounted for 14 345 Gg Q)

The main categories in th2 Industrial Processexategory are2CMetal Production (52.2 %)

2A Mineral Productq28.7 %),2F Consumption of Halocarbons and 0.3 %) and2B Chemical
Industry(9.7 %) of the sectoral emissions in 2008.

The most important GHG of th2 Industrial Processesategory was COwith 84.7 % of sectoral
emissions, followed by HFCs (8.8 %),®I(5.3 %), CH (0.7 %), Sk (0.3 %) and PFCs (0.2 %).

Solvent and Other Product Use (IPCC Category 3)

In 2008, 0.4 % of total GHG emissions (515.3 Gg, ¢Parose from th& Solvent and Other Product
Usecategory. Emissions generatlgcreased steadily in the period from 1990 to Z008cent years
the decrease was slowed). In 2008 GHG emissioma 8&olvent and Other Product Useere
32.6 % below the base year level. 54.9 % of thessstons were CON,O emissions contributed by
45.1 %.

Agriculture (IPCC Category 4)

GHG emissions from the categofyAgriculturedecreased relatively steadily near over the albde
from 1990 to 2006 and then began to increase Blighespite the fact, in 2008 emissions were by
47.8 % below the base year level.
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They amounted for 8 824 Gg G@, in 2008, which corresponds to the 5.9 % of natidotal
emissions (excluding LULUCF). The most importanb-sategory agricultural soils ¢ emissions)
contributed by 61.3 % to sectoral total in 2008lofwed by the enteric fermentatiq¢@H, emissions,
29.0 %) and manure management {@HAd NO emissions, 5.7 % and 4.1 % resp.).

4 Agricultureis the largest source for,® and second largest source for &hissions: 69.6 % of all
N.O emissions and 24.7 % of all €Emissions in 2008 originated from this categoryO missions
amounted for 5 440.5 Gg G@,, which corresponds to 65.4 % of sectoral emissiGi contributed
by 34.6 % (2 883.4 Gg GQy) in 2008.

Land Use, Land-Use Change and Forestry (IPCC Catsgb)

GHG removals from thB Land Use, Land-Use Change and Foresttegory vary through the whole
time series with minimum of 730 Gg G, in 2007 and maximum 10 749 €@ in 1992. In 2008
removals were by 31.6 % above the base year level.

Removals amounted to 4 778 Gg £ in 2008, which corresponds to - 3.5 % to natiotmdhl
emissions and removals. Emissions and removalsadcalated from the all categories and according
to GPG for LULUCF; IPCC 2003.

LULUCEF category is the largest sink for @@O, removals from this category amounted to 4 943.1
Gg in 2008, CHemissions amounted for 143.6 Gg £ N,O to 21.2 Gg CQsq

Waste (IPCC Category 6)

GHG emissions fron® Wastecategory slowly increaseduring the whole period. In 2008 emissions
amounted for 3 605 Gg G@,, which is 36.0 % above the base year level. Theease of emissions is
mainly due to higher emissions of Ciifom 6A Solid Waste Disposal on Lardnd partly due to
increase BO emissions fron6B Waste-water Handlingwhich is the most important category. As a
result of CH recovery systems installed BB Waste-water Handlingmissions decreased in this
category by 37.7% compared to the base year. Tdre sl this category in total emissions was 2.5 %
in 2008 (excluding LULUCF).

The main source is solilA Solid Waste Disposal on Lanehhich caused for 67.4 % of sectoral
emissions in 2008, followed b§B Waste-water HandlingCH, - 14.3 % and BD - 5.7 %) and
6C Waste Incineration (GG- 12.4 %; CH - negligible and BO - 0.3 %) .

81.7 % of all emissions froWastecategoryare CH emissions; C@contributes byl2.4 % and D
by 5.9 %.

2.4 Description and Interpretation of Emission Trends d Indirect
Grennhouse Gases and SO

Emission estimates for NO CO, NMVOC and S@are also reported in the CRF. The following
chapter summarizes the trends for these gases.

A detailed description of the methodology useddiineate these emissions was provided inGkech
Informative Inventory Report (IIR) 2008, Submissioder the UNECE / CLRTAP Conventiavhich
was published in March 2010.

Tab. 2.5 presents a summary of emission estimatemdirect GHGs and SClor the period from
1990 to 2008. The National Emission Ceilings (NE&)set out in the 19980thenburg Protocol to
Abate Acidification, Eutrophication and Ground-le@zone These reduction targets should be met
by 2010 by Parties to the UNECE / CLRTAP Convensaned this Protocol.

Emissions of indirect greenhouse gases decreasedthre period from 1990 to 2008 (NMVOCs by
46.7 %, CO by 53.5 % and Ny 64.6 %). S@emissions decreased by 90.7 % compared to 1990
level.
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Tab. 2.5 Emissions of indirect GHGs and S@1990 - 2004Gg]

NOx co NMVOC sQ
1990 742 1071 311 1 874
1991 732 1157 273 177
1992 704 1162 257 1 554
1993 691 1194 233 1 469
1994 451 1075 255 1 29(
1995 434 932 215 1 094
1996 447 965 265 934
1997 471 981 272 98]
1998 414 812 267 447
1999 391 726 247 264
2000 397 680 244 264
2001 333 687 220 251
2002 319 587 203 237
2003 324 630 203 233
2004 334 622 198 227
2005 279 556 182 214
2006 284 540 179 211
2007 284 584 174 217
2008 262 494 166 174
NEC® 286 - 220 283

NOy

NOx emissions decreased from 742 to 262 Gg duringpér®d from 1990 to 2008. In 2008 MO
emissions were 64.6 % below the 1990 level. Ne2@I96 of NG emissions originate frorh Energy,
mainly subsectord A1Energy Industries, 1ABransport(road), 1A2 Manufacturing Industries and
Constructionand1A5 Other

CO

CO emissions decreased from 1 071 to 498 Gg duhiagoeriod from 1990 to 2008. In 2008 CO
emissions were 53.5 % below the 1990 level. In 2GQproximately 85 % of total CO emissions
originated froml Energy(subsectord A3 Transport, 1A2 Manufacturing Industries and &ouction
and 1A4 Other Sectors (Commercial / Institutional, estial, Agriculture / Forestry / Fisherigs)
followed by5A Forest lanq12.0 %) andndustrial Processeg3.1 %).

NMVOC

NMVOC emissions decreased from 311 to 166 durirg pleriod from 1990 to 2008. In 2008
NMVOC emissions were 46.7 % below the 1990 levdher€ are two main emission source
categories, first i3 Solvent and Other Product U$64.3 % of the national total) and second is
1 Energy (45.0% - mainly subsectorslA3 Transport (20.8 %),and 1A4 Other Sectors
(Commercial / Institutional, Residential, Agriculeuf Forestry / Fisherigsl6.5 %)

8 NEC - National Emission Ceilings according to Biiee 2001/81/EC of the European Parliament anthef
Council of 23 October 2001. Emissions targets f@xNNMVOC and S@should be met by 2010
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SO,

SO, emissions decreased from 1 876 to 174 Gg duriagptiriod from 1990 to 2008. In 2008 SO
emissions were 90.7 % below the 1990 level. In 2008 % of total S©@emissions originated from
1 Energymainly subsectord Al Energy Industies, 1A2 Manufacturing Industrdesl Construction
and1A4 Other Sectors (Commercial / Institutional, Restial, Agriculture / Forestry / Fisherigs)
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Fig. 2.5 Emissions of indirect GHGs and S©1990 — 2008

2.5 Description and Interpretation of Emission Trends br KP-
LULUCEF inventory

There is only one year estimate, so it is impossibldescribe and interpret emission trends for KP-
LULUCEF inventory in 2010 submission.
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3. Energy (CRF Sector 1)

Activity data for treating the whole sector are dth®n the energy balance of the Czech Republic
prepared by th€zech Statistical OfficéData from the energy balance form the basic fraonk for
processing greenhouse gas emissions from combustigtationary and mobile sources. Greenhouse
gas emissions from stationary sources are calcufaben the activity data and the emission factors.
CO, emissions from mobile sources are calculated ffmenemission factors, while data on £ahd
N,O emissions are calculated using the special CT&emo

Processing of the activity data is based on tra @tergy balance of the Czech Republic. The energy
balance is prepared by CSO, and is divided intgteha for solid fuels, liquid fuels, Natural Gas,
renewable energy sources and production of heatetedrical energy. Information on the energy
balance forms the basis for preparing a databasactity data in the Reference and Sector
approaches. The Reference approach is based ofralatéhe source part of the energy balance; the
Sector approach involves processing of data ondoresumption in a structure corresponding to the
requirements of the IPCC categorization.

Inventories of C@ CH, and NO emissions are performed using a different proeedu subsector
1A3 Transport and in the other subsectors: combyustf fuel in stationary sources (1A1, 1A2, 1A4)
and other mobile sources (1A5). The CTR model iedufr mobile sources in subsector 1A3
Transport. A calculation procedure based on thieigcdata and on the country-specific or default
emission factors is used for the other subsectors.

Fugitive emissions in sector 1B are determineddigutation from activity data and country-specific
or default emission factors. The activity data@tined from the sector statistics and annuaétad
surveys.

3.1 Overview of sector

Combustion processes included in category 1A makiedsive contribution to total emissions of
greenhouse gases. Almost all emissions of carboxiddi, with the exception of decomposition of
carbonate materials, occurring, e.g., in cemendyetion, are derived from the combustion of fossil
fuels in stationary and mobile sources. Conseqyettie greatest attention is paid in the IPCC
Guidelines (IPCC, 1997) to inventories of emissifsom these categories.

On the whole, 9 key sources have been identifiesetor 1A, the most important of which are the
first 3 in Table 3.1. This group of sources conitds 77.0 % to total greenhouse gas emissions
(without LULUCF).

Table 3.1 Overview of key categories in Sector 1/2008)

Category Character of category Gas % of total GHG*
1A Stationary Combustion - Solid Fuels KC (LA, TA, tATA%) Co, 47.3
1A3b Transport - Road Transportation KC (LA, TA, LAFA%) CO, 124
1A Stationary Combustion - Gaseous Fuels KC (LA, TA*, TA¥) CO, 11.3
1A Stationary Combustion - Liquid Fuels KC (LA, TAAEL, TA¥) CO, 3.8
1A5b Mobile sources in Agriculture and Forestry @itier KC (LA, LA%) Co, 0.8
1A3b Transport - Road Transportation KC (LA, TA, TA*) | N,O 0.5
1A Stationary Combustion - Other Fuels KC (TA, TA%) (%0 0.3
1A Stationary Combustion - Biomass KC (TA, TA%) ¢H 0.2
1A Stationary Combustion — Other Fuels KC (TA, TA%) CH, 0.1

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

It is apparent from the table that the first thcagegories are of fundamental importance for thelle
of greenhouse gas emissions in the Czech Repubtlc @ these, the combustion of solid fuels
constitutes a decisive source. This consists pifiynam the combustion of solid fuels for the
production of electricity and supply of heat. Anatlimportant category consists in the combustion of
liquid fuels in the transport sector and the comibusof Natural Gas has approximately the same
importance. This corresponds mostly to the direotpction of heat for buildings in the private and
public sector and for households. Consequentlyeaged attention is paid to it.

The results of the inventory, including the activiata, are submitted in the standard CRF fornat. F
direct greenhouse gases, the consumption of fuels“ianplied” emission factors are also given.
However, for stationary sources, the fuel consuompis given in the CRF format in aggregated
structure, i.e. as solid, liquid and gaseous faelsording to IPCC definition. All the CRF tables in
sector 1A were appropriately completed for therentequired time interval of 1990 to 2008; only
aggregate values were filled in for sector 1A2tfer 1990 and 2002 periods, i.e. without divisicio in
subsectors 1A2a - 1A2f. The currently availablergpeproduction statistics do not provide the
necessary activity data in this period for divisiohthis category into the individual branches of
industry.

On the basis of the requirements of the Expert &evieam (ERT) following from the meetings on
October 12 to 17 2009, the activity data were d@dgisiccording to the questionnaires in the official
CSO reports for IEA - EUROSTAT — UNECE in 2003 -9Z(and data from these questionnaires was
newly used for 2008 (CSO, 2009). This step reptsssubstantial progress in refinement of activity
data. Closer cooperation with CSO was establish@®®8 and will continue in the coming years.
Information for the years prior to 2003 was leftthe original form from the previous submissions.
Consideration will be given to adjustment of théadarior to 2003 in a later stage of the work.

The activity data in this year’s submission weréeagled to include the consumption of Other Fuels
and greenhouse gas emissions from these fuels aetegmined. As this consists exclusively of
consumption in cement-plant furnaces, this consionpand emissions were included in category
1A2f.

The CSO reports represent the official reportshef €zech Republic, for international purposes, on
the consumption of the individual kinds of fuel.eéljhconsist in a set of data on liquid, solid and
gaseous fuels in independent datasets. They costairce and consumption parts of the energy
balance in a structure that permits processingctivity data in the CRF structure. The use of these
reports is advantageous especially because theydpra very similar data structure to CRF. The
transition from the final CSO balance to the uséheke reports does not affect the consistenclyeof t
time series, as the same data are involved.

The overall energy balance for 2008 is given in &nA.

The fact that only CSO data were employed consstatsubstantial improvement in the methodology
of processing activity data. The data of otheritusbons and organizations were used for control.
These consisted in documents of the Ministry olubtdy and Trade (MIT), the Czech Association of
the Petroleum Industry — CAPPO, Czech Gas Assoadiaind other organizations.

Emissions Trends

Emissions trends — emissions from the 1A sectoredsed by 25 % from 146 Tg G@quivalents in
1990 to 107 Tg C@equivalents in 2008.
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Emission [Tg CO2 eql/year]

Fig. 3.1 Trend total C&eq in period 1990 — 2008

Table 3.2 Emissions of greenhouse gases and the#&rtd from 1990 — 2008 from IPCC Category 1 Energy

CO, [Gg] CH,4 [Gg] N,O [Gg]
1990 145 613 474.2 2.148
1991 139 912 409.4 2.135
1992 124 194 389.0 1.992
1993 123 104 370.9 2.085
1994 113 312 349.2 2.012
1995 117 653 341.2 2.272
1996 125 200 333.6 2.474
1997 117 785 324.5 2.521
1998 111 053 311.3 2.770
1999 109 287 285.1 2.956
2000 114 438 292.7 2.691
2001 116 935 298.0 2.846
2002 113 266 289.8 3.000
2003 111 948 281.0 3.346
2004 111 982 273.1 3.535
2005 112 774 278.2 3.675
2006 112 597 297.9 3.725
2007 112 735 276.9 3.875
2008 107 856 267.7 3.699

Trend 1990/2008 -25.9% -43.6% 72.2%

[eo}
o
o
N

Emission trends by subcategories

The individual subsectors make different contribogi to trends in emissions. Fig. 3.2 illustrates th
trends in emissions on the example of,@missions. The greatest increase in emissionsrectin
subsector 1A3 Transport, by 145 %, from 7.3 Tg @990 to 18.0 Tg C&n 2008. Emissions from
subsector 1A1 Energy Industry were practically tanis with slight fluctuations over the entire
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period; the greatest reduction occurred in subsed? and 1A4 from 47.6 and 32.3 Tg 861990
to 16.0 and 10.6 Tg GGOn 2008, respectively.
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Fig. 3.2 Share of CQ emissions from 1990 - 2008 in individual sub-sect

Table 3.2 gives the trends in GHG emissions innbd&vidual subcategories of the Energy sectors It i
apparent from the table that there was a consitienatrease in the area of transport and a suletant
reduction in the processing industry and in houllhoas well as the areas of Commercial and
Institutional and Agriculture, Forestry and Fishifigne increase in emissions from fugitive emissions
from fuels is caused mostly by the increase in, @hhissions from mining of solid fuels, mainly
reflecting the increase in underground mining ofdd@oal.
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Table 3.3 Total GHG emissions in [Gg C@equivalent] from 1990 — 2008 by sub categories ehergy.

1 1A 1A1 1A2 1A3 1A4 1A5 1B 1B1 1B2

1990 156 237 147740 57970 46885 74p4 33803 281168497 | 7600 897

1991 149171 141666 57664 49442 67P4 26[333321147505| 6741 765

1992 132980 125852 51507 41349 75p0 24|063 421137129 | 6425 703

1993 131540 124599 53748 42254 75p2 1977897126941 | 6258 683

1994 121270 11468p 53902 32814 78P2 181835061136590| 5922 668

1995 125523 11904p 56882 32964 9746 1842529106477 5809 668

1996 132973 126611 59527 36847 10808 18|3201091| 6362| 5638 724

1997 125381 119138 59307 29258 11488 17|9261601| 6243| 5533 710

1998 118449 112388 559%5 28761 12126 142622841 6061| 5314 747

1999 11619] 110658 52748 30135 12411 14/094641] 5538| 4808 730

2000 121420 11570F 59890 28364 12593 13/59®611] 5713| 5019 694

2001 124076 118286 59081 29619 13459 14/888381] 5790| 5139 651

2002 1202872 114626 57383 28103 14068 13[9021701] 5656| 4987 669

S IOTTO N [WW WO O[O Mo 0O

2003 118885 113484 63801 18726 15789 14|0451231| 5402| 4792 609

2004 118813 11358p 63591 18681 16576 135961401 5228| 4662 566

O OT

2005 119757 11442Dp 641%9 19003 17955 12|0951281| 5327| 4650 677

2006 120007 114355 63636 17820 18301 134931061 5652| 4960 692

2007 119751 114491 663%3 16952 19268 10(7991191| 5260| 4567 693

O =0T

2008 114623 109530 62317 16097 18731 11|2141721] 5093] 4459 634

Total Trend

-26.6% | -25.9%| 7.5%| -65.7%151.3%| -66.8% -28.0%-40.1%| -41.3%| -29.3%
1990 - 2008

3.2 Fuel combustion (CRF 1A)

Combustion of fuels is in CRF divided into the widual subsectors prescribed by the IPCC
methodology. The fuel consumption in the individsabsectors yields the activity data for subsequent
calculation of greenhouse gas emissions. The fugumption is taken from the energy balance of the
Czech Republic and is transformed to the IPCC sirac Transformation of data is described in
Chapter 3.2.6 under the descriptions of the indi@idsubsectors. Consumption of the other kinds of
fuels (Other fuels) was taken from the national Ey&em (ETS, 2009).

3.2.1 Comparison of the sectoral approach with the refece approach

The IPCC Reference Approach (IPCC, 1997) is basedetermining carbon dioxide emissions from
domestic consumption of individual fuels (calledsalas apparent consumption). Domestic fuel
consumption is calculated in the usual manner as:

extraction + imports — exports — international bunlers - change in stocks
“International Bunkers” enters the calculation tfiee Czech Republic only for “jet kerosene” fuel.

Extraction includes domestic extraction of Crudé @atural Gas (of Crude Oil or coal origin) and
hard and Brown Coal. The obtaining of other soliél§, mostly wood for burning, is given in the
calculation under the special item solid biomassthis method, emissions from this fuel are not
included in emissions from combustion processesthag are calculated in the inventory in the
LULUCF category. Imports of fuel include imports Natural Gas, Crude Oil, petroleum products,
hard and Brown Coal, Coke and briquettes. Expartischanges in stocks include similar items.

Total national consumption is corrected by subimgchon-energy consumption. A substantial portion
of fuels for non-energy use consist stored carlnopetroleum products (lubricating and special oils,
asphalt and particularly naphtha used in the priboluof plastics, etc.). Stored carbon is enconmgadss
also in non-energy products (tars) produced frorndHaoal in Coke plants and from gasification
process of Brown Coal in the production of energyg (fuel for combined steam-gas systems) are also
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important. On the other hand, some of the interatedproducts from the pyrolysis of petrochemical
materials are used directly as heating gases dma@mi some of the final products (plastics) ase al
burned after use. In addition, most lubricating apdcial oils are finally used as heating oils r@&r a
burned during use (the lubricating oils of interr@mbustion motors). Data on non-energy
consumption are taken from the Czech Statisticdic©f(CSO, 2009 - the last reported year was
2008).

The amount of carbon corresponding to the indiVidiueels is calculated from the domestic
consumption of the individual fuels using the carlemission factors. This amount is multiplied by a
stoichiometric coefficient of 44/12 and the relevaridation factors. The sum of the results fortlad
fuels corresponds to the total amount of,@@rived from fossil fuels.

Processing of the activity data for the Sectorapyach is described in detail in Chapter 3, Energy.
The comparison of data on fuel consumption from ®ectoral and Reference approaches,
respectively, is presented in Table 3.4.

Table 3.4 Comparison of the Sectoral and Referen@pmproaches — fuel consumption

Reference Sectoral Fixed Coke in Res. Oil in Mota | Approach

Approach | Approach| Fuels *  Iron Industry NRroduct. Difference

[TJlyear] [TJlyear] | [TJlyear [TJlyear] [TJlyear] [TJlyear] [%0]
1990 1899006 1691 39§ 41 814 118 229 11 227 1 862 668 1.9
1991] 1770924 1655782 37 247 82 841 10 880 1786 750 -0.9
1992 1631753 1485220 38 002 96 506 11 217 1 630 945 0.0
1993] 1586646 1479230 39 928 72 545 10 489 1 602 192 -1.0
1994 1512563 1 359 556 35 097 77 645 11 711 1484 009 1.9
1995 1579022 1442264 46 597 81 683 10 339 1 580 883 -0.1
1996 1649612 1554379 27 174 75 586 11128 1 668 267 -1.1
1997 1576222 1467 835 23 823 80 683 10 198 1582538 -0.4
1998] 1491248 1403523 23743 71273 10 513 1 509 052 -1.2
1999] 1453437 1392461 23 189 56 561 8 955 1481 166 -1.9
2000] 1486658 1439020 23 281 66 851 10 248 1539 399 -3.5
2001] 1535915 1474588 35 962 62 380 8 625 1581 555 -3.0
2002] 1496467 1439 158 33231 64 927 7525 1 544 84Q -3.2
2003] 1548138 1444063 49 895 71 468 9795 1575 220 -1.7
2004] 1565828 1455322 61 394 80 100 9721 1 606 537 -2.6
2005] 1546471 1466 564 64 352 69 039 8478 1 608 433 -4.0
2006] 1573597 1466712 71 263 79 482 8 086 1625 544 -3.3
2007] 1573125 1470518 64 584 75 750 7575 1618 428 -2.9
2008] 1503580 1422647 69 491 70 028 7423 1 569 589 -4.4

* “Total" is a sum of preceding columns excludifeference Approach
** “Fixed Fuels” means non-combusted fuels contagnstored carbon

It is apparent from the table that consumptionugfid taken into account in the Reference Approach
and the “Total” consumption do not differ too mu@ine comparison of C{emissions is presented in
Table 3.5.
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Table 3.5 Comparison of the Sector and Reference paches — CQ emissions

Reference Sectoral Coke in Res. QOil in Total ppfoach

Approach Approach Iron Industry NHProduct. Difference

CO, [Gq] CO, [Gq] CO, [Gq] CO, [Gq] CO, [Gq] [%0]
1990 161 238 145 613 12 533 807 158 953 14
1991 149 741 139 912 8 781 782 149 475 0.2
1992 137 075 124 194 10 230 806 135 230 1.3
1993 131 760 123 104 7690 754 131 548 0.2
1994 125 025 113 312 8 231 842 122 385 2.1
1995 128 814 117 653 8 659 743 127 055 14
1996 135 020 125 200 8 012 800 134 012 0.7
1997 129 140 117 785 8 553 733 127 071 1.6
1998 120 749 111 052 7 555 756 119 363 1.1
1999 116 996 109 287 5996 644 115 927 0.9
2000 121 307 114 438 7 086 736 122 260 -0.8
2001 123 767 116 935 6 612 620 124 167 -0.3
2002 120 867 113 266 6 882 541 120 689 0.1
2003 123 569 111 948 7576 704 120 228 2.7
2004 123 871 111 981 8491 699 121171 2.2
2005 121 643 112 774 7318 609 120 701 0.8
2006 123 886 112 597 8 425 581 121 603 1.8
2007 125 007 112 735 8 030 550 121 315 3.0
2008 117 811 107 856 7 423 539 115 818 1.7

* “Total” is a sum of preceding columns excludifReference Approach

The table can be further extended to include, EQissions formed by oxidation of solvents in the
Solvent Use sector and the effect of carbon perntgnéxed in plastics (Naphtha), in Lubricants,

Bitumen and Coal tars is also calculated.

50




s CHMI

NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

Table 3.6 Comparison of the Reference Approach artthe total of emitted CO,

Reference| Sectora Cokein  Res. Qillin  Solvegnt  Bimited Total * Approach

Approach| Approach Iron Ind NHProd. Use Co Difference

CO[Gg] | CO[GY] | CO[GY] | CO[Gg] | CO[Gg] | CO[Gg] | CO[GY] (%]
1990 161238 145613 12 533 807 550 3189 162692 -0.9
1991] 149741 139912 8 781 782 514 2880 152869 -2.1
1992 137075 124 194 10 230 806 476 2925/ 138631 -1.1
1993] 131760 123104 7690 754 436 3078 135062 -2.5
1994 125025 113312 8 231 842 402 2663 125450 -0.3
1995 128814 117 653 8 659 743 382 3555 130992 -1.7
1996 135020 125 200 8 012 800 372 2 058 136 442 -1.1
1997 129140 117 785 8 553 733 370 1803 129244 -0.1
1998 120749 111 052 7 555 756 366 1797 121526 -0.6
1999 116996 109 287 5996 644 364 1754| 118045 -0.9
2000] 121307, 114438 7 086 736 354 1766| 124 380 -2.5
2001] 123767, 116935 6 612 620 335 2763 127 265 -2.8
2002] 120867 113 266 6 882 541 325 2564 123578 -2.2
2003] 124541 113659 7576 704 311 3853 126103 -1.3
2004] 124701 113 304 8491 699 305 4723 127522 -2.3
2005] 123577 113934 7318 609 299 4927| 127 087 -2.8
2006] 124035 114948 8 425 581 298 5469 129 721 -4.6
2007] 126204 116 297 8 030 550 300 4953] 130130 -3.1
2008] 117811 107 856 7423 539 283 5317 121418 -3.1

* “Total” corresponds to the sum of the precediofumns excluding Reference Approach

For comparison of the Reference and Sectoral appesa the tables published in last year’s
submission were extended to include 2008 data asdsament was performed of the difference
between the Reference Approach and the SectoraloApp. For this purpose, the comparison also
included carbon from fossil fuels that are a sowft€0, emissions in the other sectors. This refers
mainly to the carbon that is reported under metgibal Coke in Sector 2 Industrial Processes.sb al
encompasses residual oil, which is used for thelymion of ammonia, also in Sector 2 Industrial
Processes.

A certain percentage of fossil carbon is convemetlansformation processes to the form of solvents
which are used in coatings and other operationsstoface treatment. This amount of carbon is
reported in Sector Solvent and Other Product Uke.carbon can have two fates. Most large painting
plants are equipped with facilities for disposal MMMVOC emissions. This equipment converts
NMVOC either directly or indirectly to CO(thermal and catalytic oxidation, biofilters). Whe
solvents are used in small painting plants or datsif plants, the carbon evaporates into the atén
form of NMVOC. After a certain period of time, tHsagain oxidized to CQO

The comparison must also include the carbon diothdé would be formed from permanently fixed
carbon.

3.2.2 International bunkers fuels

In the Czech Republic, this corresponds only tostioeage of Kerosene Jet Fuel for international air
transport, as the Czech Republic does not haveeandleet.

Basic activity data are available in the CSO endrg@ance (CSO, 2009). Table 3.7 gives the amount
of stored Kerosene Jet Fuel.

51



s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

Table 3.7 Kerosene Jet Fuel in international bunkes

Year 1990 | 1991 1992 1993 1994 1996 1996 1997 1998999 1
[TJlyear] 8714 7836 6938 6841 6340] 6400, 6858 6857 7361 6885
Year 2000 | 2001| 2002 2003 2004 2005 2006 20p7 2008
[TJlyear] 7578 8140 8800 10219 13163 13683 14073 14462 14895

3.2.3 Feedstocks and non-energy use of fuels

The energy balance of the Czech Republic encompassamber of items that contain information on
the consumption of fuel used as a raw materigpfoduction of other kinds of fuels. This correspond
mainly to petroleum, which is given in the souraatpof the energy balance; however, its entire
volume undergoes transformation to other kindsuef,fso that petroleum itself does not enter tle fu
balance as activity data in CRF for the calculabbgreenhouse gases.

In the energy balance structure, improvement ofsfig included in the Transformation Sector
chapter. This chapter contains information on thewants of fuel used for the production of electrica
energy and heat and simultaneously also for coiref@mprovement) of the original fuels to other
kinds (e.g. Coke, Briquettes, Coal Gases, etc.plsF@rom the Transformation Sector chapter
employed for the production of electrical energyg &eat are transferred directly to the CRF stractur
as activity data to sector 1A1 — Energy Industiyels and other items in the Transformation Sector
chapter need to be seen as raw materials for ptioduzf the derived fuels and this amount from the
energy balance does not enter the CRF structuaetasty data, as no greenhouse gases are formed
from them in this stage.

The classification in the energy balance in then$farmation sector is dependent on the kind of. fuel

The following survey gives those items of the Tfamgation sector that correspond to raw material
inputs into the improvement processes.

Solid fuels Liguid fuels

Transformation Sector

Transformation Sector

Patent Fuel Plants (Transformation)

Gas Works (Fftamation)

Coke Ovens (Transformation)

For Blended Natural Gas

BKB Plants (Transformation)

Coke Ovens (Transfoiorgt

Gas Works (Transformation)

Blast Furnaces (Trams&ion)

Blast Furnaces (Transformation)

Patent Fuel Plannsformation)

Coal Liquefaction Plants (Transformation)

Non-sfiedi (Transformation)

Natural Gas is not currently used as a raw matgridgde Czech Republic. Things were different at th
beginning of the 1990’s, when Natural Gas was @sed raw material in the production of Coal Gas.
Biofuels are not used in transformation processes.

The decomposition of Petroleum also leads to a murobproducts that are not intended for energy
use. This corresponds to the production of plastiabrication Oils and other Lubricants, solverds f
production of coatings and other uses in the Soluse sector, production of Bitumen, etc.

Part of these material fluxes become waste, whakt ip used up irreversibly and this carbon must be
considered to be carbon stored permanently.

Naphta - another part of fossil carbon is used as raweniatfor the manufacture of plastics. Plastics
end up in waste incineration plants or in landfills incineration plants, the carbon in the plasii
converted to C® This CQ is reported in Sector 6C Waste Incineration. Imagged landfills, plastics
very slowly decompose through biochemical processes

However, part of plastics stores carbon from péteotical raw materials for a long time. At the
beginning of the monitored period, the fractioncafbon stored for naphtha was estimated at 50%.
The remaining 50% of carbon was considered to sgidb CQ. Recently, plastics have been
increasingly recycled. The recycled material olgdinis used to manufacture products with long
lifetimes. Consequently, since 2004, the fractibstored carbon has been gradually increased from a
value of 50% to a value of 80%. The following syrgives the gradual increase.
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1990 - 2003 2004 2005 20084 2007 2008
0.5 0.6 0.7 0.8 0.8 0,8

Starting in 2007, a constant value of 80 % willus®d in subsequent years, unless further refining
arguments arise.

Lubricating oils and other lubricants are not produced primarilyeasrgy production materials.
However, part of the oils is returned to the enesgstem after the end of their lifetimes as lubrtsa
They are then converted to alternative fuels anddili The CRF structure specifies 50 % recovery as
fuels over the entire time series from 1990.

Asphalt (Bitumen) is a product of petroleum processing. As it isdupemarily for treating the
surfaces of roadways, its entire volume must besidened to be permanently stored carbon that is
100% fixed over the entire time series.

Coal Tars are utilized primarily as a raw material for th@giuction of soot as a filler for rubber for
production of tires. Part of the Tars is used aditag fuel in energy-production installations for
production of electricity and heat. This part hagrreported separately in the energy balance since
2003. This permits estimation of the ratio betw&rfor energy-production and other uses. Up until
2002, the fraction of tars for non-energy use wstBrated at 75%; since 2003, the fraction has been
determined on the basis of information from the CGSGUROSTAT - IEA questionnaires (CSO,
2009) in the following way:

2003 2004 2005 2006 2007
74.1 69.2 85.7 87.9 82.3

These values were used to complete CRF il &2 Feedstocks and non-energy use of fciedpter.

3.2.4 CO, capture from flue gases and subsequent (Xibrage
Not performed in the Czech Republic.

3.2.5 Country-specific issues

The country-specific conditions in the Czech Rejuldire determined primarily by the specific
properties of the solid fuels mined in this coun®pecific CQ emission factors are determined for
these kinds of solid fuels. A survey of these emisfactors, incl. NCV and oxidation factors is gjiv
in Table 3.8.

Table 3.8 Average Net caloricic values (NCV), COemission factors and oxidation factors used in the
Czech GHG inventory - 2008

Fuel (IPCC 1996 Guidelines NCV co,EF? | oxidation | CO,EF”
definitions) [TJ/IGg] [t COL/TI] factor [t COTI]
Coking Coal 28.5 93.24 0.98 91.38
Other Bituminous Coal 234 93.24 0.98 91.38
Lignite (Brown Coal) 12.6 99.99 0.98 97.99

a) Emission factor without oxidation factor
b) Resulting emission factor with oxidation factor

Other country-specific conditions are employed @ctsr 1B, where the country-specific emission
factors are used in the calculation of methane saris from underground mining. In addition,
methane emissions in the Natural Gas sector atalatd¢d according to the country-specific approach.
More details are given in chapter 3.4 Fugitive &iniss.

3.2.6 Source category
Combustion sources are divided into 5 basic caieg@n the Sectoral approach:
1A1 Energy industries
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1A2 Manufacturing Industries and Construction

1A3 Other transportation (combustion of part ofiNak Gas during its transport in compressors)

1A4 Other sectors — incl. mobile sources in theié&gdture/Forestry/Fishing sector

1.5 Other — other mobile sources not included etesey

In the Sectoral approach, €@missions are derived from the consumption ofinldesidual kinds of
fuel in the individual subcategories using emissiod oxidation factors.

The following text gives a description of the indiwal subcategories and evaluates their specific
features in the Czech Republic.

3.2.6.1 Source category description

1A1 Energy industries

1Ala Public electricity and heat production

Under source category 1Ala, "Public electricity dneht production”, the energy balance includes
district heating stations and electricity and hgratuction of public power stations.

This category encompasses all facilities that pcedelectrical energy and heat supplies, where this
production is their main activity and they supgigit products to the public mains. Examples include
the power plants of theEZ, a.s. company, DALKIA, a.s. power plants andtinggplants, ENERGY
UNITED, a.s. and a number of others in the indigichegions and larger cities in the Czech Republic.
The share of C@emissions in sector 1 A was 50.7 % for 2008.
The Total Installed Capacity equaled 15 GW in 2@f#8yhich 9.7 GW was produced at installations
burning fossil fuels. A total of 88 TWh of eleciticwas produced in the Czech Republic, of which 59
at sources burning fossil fuels. Solid fuels (esdlcBrown Coal) have a dominant position, they
corresponded to 96% of total fuel in 2008 and fitséistion has not changed in the long-term trends.
In the final energy balance of CSO (CSO, 2009),atvesumption of the individual kinds of fuels in
this sector is reported in sectibransformation Sector under the items:

= Main Activity Producer Electricity Plants

= Main Activity Producer CHP Plants

= Main Activity Producer Heat Plants

= Autoproducer Electricity Plants

= Autoproducer CHP Plants

= Autoproducer Heat Plants
The category includes consumption of all kindsuafi$ in enterprises covered by the NACE Rev. 2:
35.11 Production of electricity
35.30 Steam and air conditioning supply (productiomilection and distribution of steam and hot

water for heating, power and other purposes)

Since 2007, the country-specific emission factquat to 27.27 t C/TJ, has been used to calculate CO
emissions, with a factor of 25.43 t C/TJ for conttmrs of Other Bituminous Coal. Thus, O
emissions are determined for approx. 95% of fuslagucountry-specific factors, i.e. at the level of
Tier IlI.

1A1b Petroleum refining

This category encompasses all facilities that pecaw petroleum imported into this country asrthei
primary raw material. Domestic petroleum constguég@prox. 3.5 % of the total amount. All fuels
used in the internal refinery processes, interoalsamption (reported by companies as “own use”)
for production of electricity and heat and heatmiggl to the public mains are included in emission
calculations in this subcategory. This correspamitmarily to theCeska rafinérska, a.s. company in
the Czech Republic. FugitiveCH, emissions are included in categdig2Fugitive Emissions from
Fuels - Ol

The share of C@emissions in sector 1 A was only 0.8 % for 2008.
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In the final energy balance of CSO (CS0O,2009),atvesumption of the individual kinds of fuels in
this sector was reported under the item:

Operational (internal) consumption — refinery.

In the Questionnaire IEA — CSO (CSO, 2009), thesaamption of the individual kinds of fuels in this
sector is reported under the item:

Refinery Fuel
Relevant NACE Rev. 2 code:
19.20 Manufacture of refined petroleum products

Greenhouse gas emissions in this subcategory dcalated using the national default emission
factors at the Tier Il level — seEable 3.3 Net caloric values (NCV), €®mission factors and
oxidation factors used in the Czech GHG inventory.

1Alc Manufacture of solid fuels and other energy idustries

This category includes all facilities that proces#d fuels from mining through coking processes to
the production of secondary fuels, such as Browal-Boiquettes, Coke Oven Gas or generator gas. It
also includes fuels for the production of electrigaergy and heat for internal consumption (rembrte
by companies as “own use”).

There are a number of companies in the Czech Riepthlk belong in this category. These are mainly
companies performing underground and surface miafrgpal and its subsequent processing, located
in the vicinity of coal deposits. The category dlstdudes Coke plants and the production of geperat
gas. Other energy industries, such as facilitiesefdraction of Natural Gas and Petroleum are of
minor interest in the Czech Republic.

In the final energy balance of CSO (CSO, 2009),dtvesumption of the individual kinds of fuels in
this sector was reported under the items:

= Operational (internal) consumption — mining

= Operational (internal) consumption — Coke plants

= Operational (internal) consumption — briquette tdan

= Operational (internal) consumption — pressure gaswo

In the Questionnaire IEA — CSO (CSO, 2009), thesoamption of the individual kinds of fuels in this
sector is reported in capture Energy Sector urigeitém:

= Coal Mines

= Oil and Gas Extraction

= Coke Ovens (Energy)

= Gas Works (Energy)

= Patent Fuel Plants (Energy)

= BKB Plants (Energy)

= Non-specified (Energy)
There are embodied the fuels of economic part doogto NACE Rev. 2
05.10 Mining of Hard Coal
05.20 Mining of Lignite
06.10 Extraction of Crude OiIl
06.20 Extraction of Natural Gas

19.10 Manufacture of Coke oven products (opematioCoke ovens, production of Coke and Semi-
Coke, production of Coke Oven Gas)

19.20 Manufacture of refined petroleum productss(tclass also includes: manufacture of Peat
Briquettes, manufacture of Hard-coal and Lignitel fBriquettes)

1A2 Manufacturing industries and construction
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This source category consists of several sub-saategories defined in close harmony with the IPCC
categorisations (CRF) and includes all stationamlazustion emission sources that are not included in
categories 1A1 and 1A4. It is described in detiailthie relevant sub-chapters.

Data for the 1990 — 2002 period are reported asrafer the entire sub-category group. Since 2003,
the inventory has been performed in the detailed GRucture. The originally used data from the
national energy balance did not permit divisiorite fuel consumption into subsectors 1A2a to 1A2f
and thus the data were reported for the entirggoagel A2 Manufacturing industries and construction
in the CRF Reporter under subcategory 1A2f. Trawsib the new format of source data (CSO, 2009)
permitted utilization of the data for more detaitgdssification in this subcategory.

1A2a Iron and steel

1A2b Non-ferrous metals

1A2c Chemicals

1A2d Pulp, paper and print

1A2e Food processing, beverages and tobacco
1A2f Other

Category 1A2 includes all companies and enterpridesse main economic activity is denoted in the
12000 — 36000 range in the NACE system.

1A2a Iron and steel

This category includes manufacturing in the arepigiron (blast furnaces), rolling steel, castirap,
steel and alloys and is related only to ferrousamset

In the Questionnaire IEA — CSO (CSO, 2009), thesaamption of the individual kinds of fuels in this
sector is reported in capture Industry Sector uttteitem:

Iron and Steel
There are embodied the fuels of economic part diogto NACE Rev. 2
Iron and steel (NACE Group 271 and Class 2731)

1A2b Non-ferrous metals

This category encompasses combustion processesiauy areas of production of nonferrous metals.
In the Czech Republic, this corresponds mainly eonfiry processes; primary production of
nonferrous metals is not performed on an indussdale in this country.

In the Questionnaire IEA — CSO (CSO, 2009), thesaamption of the individual kinds of fuels in this
sector is reported in capture Industry Sector utftetem:

Non-Ferrous Metals
There are embodied the fuels of economic part doogto NACE Rev. 2
Non-ferrous metals (NACE Group 272 and Class 2732)

1A2c Chemicals

This subcategory includes all the processes inotiganic and inorganic chemical industry and alll
related processes, incl. petrochemistry.

In the Questionnaire IEA — CSO (CSO, 2009), thesaamption of the individual kinds of fuels in this
sector is reported in capture Industry Sector uttteitem:

Chemical (including Petrochemical)
There are embodied the fuels of economic part diogto NACE Rev. 2
Chemicals (NACE Division 24)

1A2d Pulp, paper and print

This subcategory includes all manufacturing proegselated to the production of paper, cardboard
and in printing plants. There are two primary pamg@duction factories in the Czech Republic with a
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high consumption of waste wood from production psses. The other plants select the kind of fuel
on the basis of the same criteria as the restegptbcessing industry.

In the Questionnaire IEA — CSO (CSO, 2009), thesaamption of the individual kinds of fuels in this
sector is reported in capture Industry Sector uttteitem:

Paper, Pulp and Printing

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

Pulp, paper and print (NACE Divisions 22 and 22)

1A2e Food processing, beverages and tobacco

This subcategory includes all manufacturing proeeseelated to the production of foodstuffs,
beverages and foodstuff preparations. The subaytedeo includes fuel consumption in the tobacco
industry. The nature of the production processesipethe use of a relatively high fraction of hief.

In the Questionnaire IEA — CSO (CSO, 2009), thesoamption of the individual kinds of fuels in this
sector is reported in capture Industry Sector utftetem:

Food, Beverages and Tobacco

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

Food processing, beverages and tobacco (NACE bnssl5 and 16)

1A2f Other
This subcategory includes the remaining enterpriseshe processing industry not included in
subcategories 1A2a to 1A2e. This is an energy-ddimgrbranch with high fuel consumption, such as
the cement industry, lime production, the glassustd, production of ceramic materials, the textile
and leather industry, wood processing and subséqoealuction processes, the entire machine
industry, incl. production of means of transpordahe construction industry. Consequently, the
fraction of consumption of fuel and emissions iis teubcategory substantially exceeds the fuel
consumption in the other subsectors of 1A2 andesponds to about 40 % of the total for sector 1A2.
In the Questionnaire IEA — CSO (CSO, 2009), thesaamption of the individual kinds of fuels in this
sector is reported in capture Industry Sector utftertem:

= Non-Metallic Minerals

= Transport Equipment

= Machinery

= Mining (excluding fuels) and Quarrying

=  Wood and Wood Products

= Construction

= Textiles and Leather

= Non-specified (Industry)
In this year’s submission, this subcategory alstuities the combustion of other kinds of fuel (Other
Fuels). Activity data and data on ¢@roduction were taken from the national ETS sys{&mS,
2009), while CH and NO emissions were calculated using the default @omdsctors for solid and
liquid fuels.

1A3e Other transportation

The TRC model describes only emissions from highveaypping and air transport. In order for the
balance in sector 1A2 to be complete, the pipdliaesport of Natural Gas is treated separatelyigind
included undefLA3e Other transportatiol.he consumption of Natural Gas for powering corapoes

for the transit gas pipeline is included in a saf@subcategory under stationary combustion saurces
This consumption is reported in the QuestionnaEd - CSO (CSO, 2009) in capture Transport
Sector under the item:

Pipeline Transport
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According to the ERT recommendation of 2009, défantission factors are used in the entire time
series for Cijand NO.

1A4 Other sectors

This category includes all the combustion processéise sub categories described below. They can
be generally defined as heat production processastérnal consumption.

1A4a Commercial/lnstitutional

This subcategory includes all combustion sourcas utilize heat combustion for heating production
halls and operational buildings in institutionspouercial facilities, services and trade.

In the final energy balance of CSO (CSO, 2008),dtvwesumption of the individual kinds of fuels in
this sector is reported under the item:

Other branches

In the Questionnaire IEA — CSO (CSO, 2009), thesaamption of the individual kinds of fuels in this
sector is reported in capture Industry Sector utitetem:

= Commercial and Public Services
Where fuel consumption is reported here undertéme:i
= Non-specified (Other)
it is included under 1A4a Commercial/Institutiooal the basis of an agreement with CSO.

1A4b Residential

Fuel consumption in households is determined onbthsis of the results of the statistical study
“Energy consumption in households”, published i®7Z4%nd 2004 by the Czech Statistical Office
according to the PHARE/EUROSTAT method.

In the final energy balance of CSO (CSO, 2008),dtvesumption of the individual kinds of fuels in
this sector was reported under the item:

Households

In the Questionnaire IEA — CSO (CSO, 2009), thesaamption of the individual kinds of fuels in this
sector is reported in capture Industry Sector uttteitem:

Residential

1A4c Agriculture/Forestry/Fisheries

This subcategory contains combustion sources aorstay facilities for heating buildings, breeding
and other operational facilities. The subcategagsdnot include fuel consumption for powering off-
road means of transport and machinery. They arertexp in category A5b Mobile - Agriculture,
Forestry and Fishing.

In the final energy balance of CSO (CSO, 2008),datvwesumption of the individual kinds of fuels in
this sector was reported under the item:

Agriculture

In the Questionnaire IEA — CSO (CSO, 2009), thesoamption of the individual kinds of fuels in this
sector is reported in capture Industry Sector utftertem:

= Agriculture/Forestry
= Fishing

1A5 Other
1A5b Other — mobil sources

For reporting consumption of motor fuels, that was report in sector 1A3 Transport and could not
reported in the other sectors as consumption d§ finestationary sources is in CRF used this sub-
category.
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3.2.6.2 Methodological issues
According to IPCC methodology (IPCC, 1997), cardd@mxide emissions are calculated in two ways:

1. The Reference Approachi.e. on the basis of total domestic consumptibtine individual fuels.
This relatively simple method is based on the ag$iam that almost all the fuel consumed is
burned in combustion processes in energy produdti@oes not require a large amount of input
activity data and the basic values of the soungelsided in the national energy balance and some
supplementary data are sufficient. It provides rimfation only on total emissions without any
further classification in the consumer sector. €hession factors are related to those kinds of fuel
that enter domestic consumption at the level ofeEs) without regard to specific kinds of fuel
burned in the consumer part of the energy balahbeas, for liquid fuels, this means that the
emissions are determined practically only on thsisaf domestic petroleum (Crude Oil)
consumption.

2. The Sectoral Approach This method is considerably more demanding iati@h to input data
and requires information on fuel consumption acegdo kind in the individual consumer
sectors. It has an advantage in the possibilitgnaflyzing the structure of the origin of emissions.
As the emission factors employed are specific fmhekind of fuel burned, calculations using this
method should be more exact. However, it follovesxfrthe discussion below that the differences
in the overall results from the two methods shawdtibe very significant.

The resultant emissions are determined by the B&gapproach (SA), while the Reference approach

(RA) is used for control.

The original data on the final national energy hatafrom CSO (series of data in the 1990 — 2002
time series) were taken for the CRF structure tirem TJ. The time series from 2003 was
constructed on the basis of data from the IEA — CB@stionnaire (CSO, 2009), where the data on
fuel consumption are given in various ways. Dataailable for solid and liquid fuels in mass sinit
(kt p.a.), where the net caloric values of thessisfare also tabulated. The consumption of gaseous
fuels derived from fossil fuels is given in TJ pMatural Gas is given in thousand® mnd the
consumption in TJ is also tabulated; however, ig ¢hse it is calculated using the gross calorigeza
Consequently, the original calculation model wateeded to include use of the net caloric value for
processing data in the 2003 — 2008 time series.
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Table 3.9 Net caloricic values (NCV) used in the @h GHG inventory — 2008

NCV [TJ/Gg] 1Ala | 1A1b | 1Alc| 1A2 | 1Ada| 1A4b| 1A4c 1A5 szégrzge:
Refinery Gas 49.5( 49.50
LPG 43.83| 43.83 43.83 43.83 43.8
Naphtha 43.95 43.95
Gasoline 43.40 43.4D 43.40
Kerosene Jet Fuel 43.30 43.30 43.30
Other kerosene 42.80 42.80 42.8p
Diesel Qll 42.76| 42.76 42.76 42.74
Heating and Other Gasoil 42.60 42.60 42|60 42.60 42.60 42.60
Fuel Oil - Low Sulphur 39.61 39.61 39.61 39.61 .639 39.61
Fuel Oil - High Sulphur 39.64 39.65)
Lubricants 40.20 40.20
Other OIl 40.30 40.30 40.30
Anthracite 30.00 30.00
Other Bitumenous Coal 23.4b 23.31 2335 2335 323. 23.42
Brown Coal + Lignite 12.59 12.32 12.32 13.50 13/503.50 12.61
Coke 27.30] 27.30 27.30 27.30 27.3p
Coal Tars 37.00 37.00 37.00
Brown Coal Briquets 23.64 22.00 22.0¢

Natural Gas is given in the statistic reportingtie IEA — CSO Questionnaire (CSO, 2009) in
thousand rh and in TJ; however, the data in TJ was calculatethg the gross caloric value.
Information on the average values of the grossrical@lue and the net caloric value of Natural Gas
are given in Table 3.13

Recalculation of volume units to mass units forXalt Gas was performed using the density 0.69
kg/m?® (t = 15°C, p = 101.3 kPa).

Table 3.10 Average values of the gross caloric vauand the net caloric value of Natural Gas —
Questionnaire IEA — CSO (CS0,2009) , 2008

[kJ/kg] GCV NCV GCV/NCV
Indigenous Production 37 479.0 33 731.1 1.11
Associated Gas 38 900.0 35010.0 1.11
Non-Associated Gas 35 225.0 31 702.5 111
Total Imports (Balance) 37 978.0 34 180.2 1.11
Total Exports (Balance) 37 978.0 34 180.2 1.11
Stock Changes (National Territory) 38 769.0 34 892.1 1.11
Inland Consumption (Calculated) 37960.0 34164.0 1.11
Inland Consumption (Observed) 37960.0 34164.0 1.11
Opening Stock Level (National Territory) 37901.0 34110.9 1.11
Closing Stock Level (National Territory) 37977.0 34179.3 1.11

The values of consumption of Natural Gas were tdkam this statistical report in TJ and the values
were then divided by a coefficient of 1.11 for decéation from the gross caloric value to the net
caloric value — see Table 3.10.

60



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

The greenhouse gas emissions were calculated gsrdddect of the activity data and the relevant
emission factor. A survey of the emission factongpleyed for CQ is given in Table 3.11 The
experimentally determined country-specific valuéghe emission factors were used for Coal and
Lignite (Fott 1999); for the other fuels, the default emissiootdes from the IPCC methodology
(IPCC, 1997) were used. Oxidation factors usedhénrtational inventory are the default values taken
from the IPCC methodology (IPCC, 1997).

Table 3.11 Carbon content emissions factors used ithe Czech GHG inventory — 2008

Fuel (IPCC 1996 Guidelines NCV GEF? Oxidation | CQEF"
definitions) [TI/GQ] [t C/T]] [t CQTI] factor [t CQ/TY]
Crude Oil 42.35 20.00 73.33 0.99 72.60
Refinery Gas 49.50 15.71 57.60 0.995 57.32
LPG 43.83 17.21 63.10 0.995 62.79
Naphtha 43.95 19.99 73.30 0.99 72.56
Gasoline 43.40 20.02 73.41 0.99 72.68
Kerosene Jet Fuel 43.30 19.50 71.50 0.99 70.79
Other kerosene 42.80 19.61 71.90 0.99 71.18
Diesel Oil 42.76 20.21 74.10 0.99 73.36
Heating and Other Gasoil 42.60 20.21 74.10 0.99 3673.
Fuel Oil - Low Sulphur 39.61 21.11 77.40 0.99 76.63
Fuel Oil - High Sulphur 39.65 21.11 77.40 0.99 6.6
Lubricants 40.20 19.99 73.30 0.99 72.56
Other Oil 40.30 19.99 73.30 0.99 72.56
Petroleum Coke 37.50 27.50 100.83 0.98 98.81
Anthracite 30.00 26.81 98.30 0.98 96.34
Coking Coal 28.75 25.43 93.24 0.98 91.38
Other Bitumenous Coél 23.42 25.43 93.24 0.98 91.38
Brown Coal + Lignite” 12.61 27.27 99.99 0.98 97.99
Coke Owen Coke 27.30 29.18 106.99 0.98 104.8p
Coal Tars 37.00 22.01 80.70 0.98 79.09
Brown Coal Briquets 22.06 26.59 97.50 0.98 95.55
Coke Owen Gas (TJ/mill. 15.629 13.00 47.67 0.995 47.43
Natural Gas (TJ/Gg) 49.51 15.30 56.10 0.995 55.8%
Natural Gas (TJ/mill. R) 34.16% 15.30 56.10 0.995 55.82

a) Emission factor without oxidation factor

b) Resulting emission factor with oxidation factor
c) TI/mill. n?, t=15°C, p=101.3 kPa

d) Country specific values of G&Fs
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Methane emissions from fuel combustion from staignsources do not constitute key sources.
Relatively the largest contribution comes from fo@mbustion in local heating units.

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

= coal-type solid fuels
gaseous fuels

liquid fuels

wood fuel (biomass)
other biomass.

Only the first four categories were filled with @ity data in the inventory. These data were
aggregated directly from the connected working shé&s the calculation of carbon dioxide by the
consumption sector method.

Table 3.12 CH, emission factors in the individual sectors used ithe Czech GHG inventory (1990 — 2008)

[kg CH4TJ] 1A1 1A2 1A3e 1A4a 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

*) The emission factors are also valid for the otkiads of fuels (Other Fuels).

N,O emissions from stationary sources do not belomgngstkey source the CR.
In 2008 NO emissions from combustion of all kinds of fuelreveecalculated using the default
emission factors over the entire time series.

This submission employed the emission factors fg© Nn all the sectors as tabulated below
(uniformly for the entire sector of stationary camsbon sources):

Liquid fuels 0.6 kg NO/TJ
Solid fuels 1.4 kg BO/TJ
Gaseous fuels 0.1 kgp®/TJ
Biomass 4.0 kg pO/TJ

A considerable part of the non-energy consumptmmsists in non-energy consumption of petroleum
(lubricating and special oils, asphalt and particupetrochemical raw materials used for the
production of plastic materials, etc.). Non-enepmypducts formed from Bituminous Coal in Coke
plants and from Brown Coal in the production of lcgas (historical) and energy gas (fuel for the
combined steam-gas cycle) are also important.

In this context, emphasis is placed on the codetdrmination of the fraction of stored (fixed) lmam

in the non-energy use of fossil fuels. Calculatainits amount is based on the assumption that a
certain amount of the carbon contained non-enexgymaterials remains fixed in the long term and is
not released as GOn the CR balance (CSO, 2009), this consists in:

= petrochemical raw materials (Naphtha) mainly usedte production of plastic materials
= |ubricating oils (Lubricants)

= Coal Tars from coking of Bituminous Coal and froasgication of Brown Coal

= asphalt (Bitumen)

Part of the intermediate products from pyrolysispefrochemical raw materials is used directly as
heating gases and oils, part of the final prod{ptastic materials) are also burned after use in
municipal waste incinerators, but part ends upaimdHills. Thus, a considerable part of the input
carbon remains bonded for a longer time in plastiaterials. As plastic materials are being

62



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

increasingly recycled, the fraction of carbon atbin plastics has been gradually increased fra¥h 50
to 80% between 2003 and 2006 (in period 1990 - 20@Xraction was considered constant, 50%).

In addition, most lubricating and special oils finally used as heating oils or are burned durhmjrt
use (lubricating oils for combustion motors). Rarthe oils is used for production of alternativels
and part is burned in incinerators, but at leadt remains permanently anchored in lubricants.
Consequently, a fraction of stored carbon of 504sed in the balance.

Coal tars have a similar fate and are also usednipregnation of roofing materials and for soot
(additive in the production of rubber). Consequerdlvalue of stored carbon fraction of 75 % isduse
Practically one hundred percent fixation is assufoedsphalt.

Data on the consumption of other fuels are newbdua the greenhouse gas inventories. Information

on the consumption of Other Fuels was taken froenrtational ETS database (ETS, 2009) and is
related only to the use of these fuels in cemeodystion.
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Table 3.13 Consumption, NCV and EF — Other fuels ithe cement industry in 2003 - 2008

Fuel - [kt/year] kind 2003| 2004/ 2005/ 2006/ 2007| 2008
Plastics Solid 335 275 33.0
Household RDF Solid 25|9 38.9 60.3 71.0
Rubber/ Used Tyres Solid 19.2 25.6| 42.9| 41.0f 40.7| 47.0
Industrial Sludges Solid 1118 17.1 10.1 10.4 20.0
Municipal Sewage Sludges Solid 6.2 1.0
Animal meal, Bone meal, Fats Solid 6.1 16.7 40.7 25.6 20.0 29.0
Coal /Carbon Waste incl shales Solid 2.4 7.8 5.3 7.6 22.0
Agricultural Wastes Bio 08 0.1

Solid Alternative Fuels (Impregnated Saw DySplid 60.20 79.3 27.0
Solvents and Related Waste Liquid 23.6 19.3 7.4 9.5 4.5 13.0
Oil and Oily Waste Liquid 21.2 21.0 10.0 24.2 1.7 2.0
Others Solid 6.3 14.0
NCV - [MJ/kg] kind 2003 2004| 2005/ 2006/ 2007 2008
Plastics Solid 25.0 26.0 25.0
Household RDF Solid 20/0 20.0 21.0 24.3
Rubber/ Used Tyres Solid 26.0 26.0 25.0 25.0 25.0 23.6
Industrial Sludges Solid 20j0 20.0 20.0 22.5 14.6
Municipal Sewage Sludges Solid 70 7.0 7.0 7.0
Animal meal, Bone meal, Fats Solid 17.0 17.0 18.0 17.5 19.0 17.2
Coal /Carbon Waste incl shales Solid 21.021.0 21.0 26.0 27.3
Agricultural Wastes Bio 16.0 16.0

Solid Alternative Fuels (Impregnated Saw DySplid 22.0 22.0 20.2
Solvents and Related Waste Liquid 24.0 24.0 39.0/ 38.0/ 40.0 37.8
QOil and Oily Waste Liquid 33.0 33.0 30.0 27.0 35.0 32.5
Others Solid 38.0 18.9
CS EF - [COJ/TJ] kind 2003| 2004 2005/ 2006/ 2007 2008
Plastics Solid 97.0 97.0 97.0
Household RDF Solid 45|0 45.00 45.0f 45.0
Rubber/ Used Tyres Solid 99.0 99.0 99.0) 99.0 99.0 99.0
Industrial Sludges Solid 90j0 90.0 90.0) 90.0 90.0,
Municipal Sewage Sludges Solid 89.0 89.0 89.0 89.0)
Animal meal, Bone meal, Fats Solid 98.0 93.0 93.0 93.0 93.0 93.0
Coal /Carbon Waste incl shales Solid 94.594.5 94.5 94.5 94.5
Agricultural Wastes Bio 104.0 104.0

Solid Alternative Fuels (Impregnated Saw DySplid 81.00 81.0 81.0
Solvents and Related Waste Liquid 71.0 71.0 71.0 71.0 71.0 71.0
Oil and Oily Waste Liquid 79.0 79.0 79.0 79.0 79.0 79.0
Others Solid 77.9 75.3
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Table 3.14 CQ Emissions from use of Other fuels in the cement dtustry in 2003 - 2008

Emission CO, [kt/year] kind 2003| 2004 2005 2006 2007| 2008
Plastics Solid 81.3 694 80.0
Household RDF Solid 23|]3 35.00/ 56.9| 775
Rubber/ Used Tyres Solid 49.4 65.9/ 106.1| 101.6| 100.6| 109.6
Industrial Sludges Solid 21j2 30.8 18.1 21.0 26.2
Municipal Sewage Sludges Solid 0.0 0.0 3.9 0.6
Animal meal, Bone meal, Fats Solid 9.6 26.4 68.1 41.6 35.3 46.3
Coal /Carbon Waste incl shales Solid 24.6 15.5 10.6 18.6 56.8
Agricultural Wastes Bio 0 0.2

Solid Alternative Fuels (Impregnated Saw DySplid 107.3 141.3 44.2
Solvents and Related Waste Liquid 40.2 32.9 20.4 25.6 12.8 34.9
Oil and Oily Waste Liquid 55.3 54.7 23.8/ 51.6 4.7 5.1
Others (average of solid fuels) Solid 18.7 20.0
Total 308.2| 367.7| 355.6| 364.4] 309.1] 421.3

The default emission factors were applied for dation of CH, and NO emissions according to
character of relevant fuel.

Kind of Fuel | [kg CH,/TJ] | [kg N,O/TJ]
Liquid fuels 2 0.6
Solid fuels 10 1.4

3.2.6.3Uncertainties and time-series consistency
Uncertainties
1A Fuel Combustion — Stationary sources
The emission inventory was based on 2 types ofatatampanied by different levels of uncertainty:

= Activity data (consumption of individual kinds aféls)

= Emission factors
Activity data
Information on fuel consumption is taken from CSTBO, 2009).
Uncertainties:

a) on the part of CSO in collecting and processingatti@ary data

b) on the part of the sector director in interpretatd CSO data
ad a) CSO does not explicitly state the uncerisnith the published data. However, the uncertainty
differs for the individual groups of data — statiat reports from the individual enterprises (eqoim
units with more than 20 employees); consumptionti® population is calculated on the basis of
models and reports by suppliers of network eneggsg,(electricity), production of the individual &
of fuels (especially automotive fuels) and custoraports (imports, exports); the remainder is
calculated so that the fuel consumption is balanEagh step is accompanied by a different level of
uncertainty.
Uncertainties also arise during data processing) ©Btains data in mass units — tons per year (1
level of uncertainty). The resultant balance isregped in energy units — TJ p.a. Recalculation from
mass units to energy units must be performed ubmduel calorific value. The determination of thes
values is accompanied by uncertainties followingmfrthe method employed (mostly laboratory
expertise) (¥ level of uncertainty). The average fuel calorifialue valid for all of the Czech
Republic must be determined for each kind of fBelcause the calorific value differs substantiatly i
dependence on the mine location, it is hecessadgtiermine the average calorific value on the basis
of a weighted average “%evel of uncertainty.
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ad b) The sector director introduced uncertainty the processing that can be based on an elementar
error in interpreting the data. However, becausgime control procedures are employed and no fuel

may be missing or calculated twice in the finaldpak, this uncertainty can be considered to be less
than 1 % (approx. 0.5 %).

Emission factors
For calcualtions were applied
a) Default emission factors
b) Country specific emission factors

ad a) The uncertainty of the default emission fiaci® mostly given in the Guidelines.
ad b) The country-specific emission factors weltemeined on the basis of experimental data and this

uncertainty can be estimated at approx. 2.5 %.

Total evaluation of uncertainties is shown in tahiE5 and 3.16

Table 3.15 Uncertainty analysis in data uncertaintyfor 2008 - IPCC Source Category without LULUCF

Activity Emission :
Gas data factor Comb|r_1ed
IPCC Source Category uncertainty | uncertainty uncertainty
[%] [%] [%]
1.A Stationary Combustion - Solid Fuels go 4 4 5.7
1.A Stationary Combustion - Gaseous Fuels ,LO 4 3 5.0
1.A Stationary Combustion - Liquid Fuels ep 4 3 5.0
1.A Stationary Combustion - Other fuels 4o 8 10 12.8
1.A.3.e Transport - Other Transportation 0 4 5.0
1.A.5.b Mobile sources in Agriculture and Forestry CO, 4 5.0
1.A Stationary Combustion - Solid Fuels oJH 4 50 50.2
1.A Stationary Combustion - Gaseous Fuels +EH 4 50 50.2
1.A Stationary Combustion - Liquid Fuels ¢H 4 50 50.2
1.A Stationary Combustion - Biomass oH 4 50 50.2
1.A Stationary Combustion - Other fuels JH 8 50 50.6
1.A.3.e Transport - Other Transportation AH 10 50 51.0
1.A.5.b Mobile sources in Agriculture and Forestry CH, 20 50 53.9
1.B.1.a Coal Mining and Handling GHiH 5 40 40.3
1.B.1.b Fugitive Emission from Oil, Natural Gas dbither CH 5 30 30.4
1.A Stationary Combustion - Solid Fuels N 4 80 80.1
1.A Stationary Combustion - Gaseous Fuels 2ON 4 80 80.1
1.A Stationary Combustion - Liquid Fuels SOl 4 80 80.1
1.A Stationary Combustion - Biomass SN 4 80 80.1
1.A Stationary Combustion - Other fuels N 8 80 80.4
1.A.3.e Transport - Other Transportation 2ON 10 70 70.7
1.A.5.b Mobile sources in Agriculture and Forestry N,O 20 70 72.8
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Table 3.16 Uncertainty analysis in data uncertaintyfor 2008 - IPCC Source Category with LULUCF

Activity Qata Egi;ii?n Combiqed

IPCC Source Category - without LULUCF Glasuncertainty uncertainty uncertainty

[%] [%] [%]
1.A Stationary Combustion - Solid Fuels go 4 4 5.7
1.A Stationary Combustion - Gaseous Fuels FO 4 3 5.0
1.A Stationary Combustion - Liquid Fuels ep 4 3 5.0
1.A Stationary Combustion - Other fuels g0 8 10 12.8
1.A.3.e Transport - Other Transportation L0 4 5.0
1.A.5.b Mobile sources in Agriculture and Forestry CGO, 4 5.0
1.A Stationary Combustion - Solid Fuels oH 4 50 50.2
1.A Stationary Combustion - Gaseous Fuels +FH 4 50 50.2
1.A Stationary Combustion - Liquid Fuels ¢H 4 50 50.2
1.A Stationary Combustion - Biomass oH 4 50 50.2
1.A Stationary Combustion - Other fuels oH 8 50 50.6
1.A.3.e Transport - Other Transportation AH 10 50 51.0
1.A.5.b Mobile sources in Agriculture and Forestry CH, 20 50 53.9
1.B.1.a Coal Mining and Handling GiH 5 40 40.3
1.B.1.b Fugitive Emission from Oil, Natural Gas dbither CH 5 30 30.4
1.A Stationary Combustion - Solid Fuels QN 4 80 80.1
1.A Stationary Combustion - Gaseous Fuels SON 4 80 80.1
1.A Stationary Combustion - Liquid Fuels 2Ol 4 80 80.1
1.A Stationary Combustion - Biomass N 4 80 80.1
1.A Stationary Combustion - Other fuels QN 8 80 80.4
1.A.3.e Transport - Other Transportation 2ON 10 70 70.7
1.A.5.b Mobile sources in Agriculture and Forestry N,O 20 70 72.8

Time-series consistency

The time series consistency is regularly monitolbgdthe sector director and evaluated as an
instrument for revealing potential errors. As theeter directors create the data time series from
external CSO data, they cannot affect the variatidhe time series of activity data during procegs
However, feedback to the primary data processos @aést. If an anomaly is identified in the time
series, CSO is informed of this fact and is reqaabsd provide an explanation.

So far, no means have been found for consistensygstématic verification of the consistency of time
series at CSO and for analysis of the causes duéiions. Rather than elementary errors, prelingina
analysis indicates that the anomalies are caudely $iy the methodology for ordering the statidtica
data in the energy balance structure. Assignmenhefstatistical data on fuel consumption to the
individual energy balance chapters is performedhegyvalid methodology according to CZ-NACE
(the former Czech equivalent was OKEC — Branch sTfigation of Economic Activities). The CZ-
NACE code is assigned to economic entities on #séstof their Id.No. (Identification Numbers). This
can result in substantial inter-annual changekérirtdividual subcategories.

Example:

The decisive CZ-NACE code for entity A is thatdoemical production. He operates a large boiler
with a substantial fraction of fuel in the entird2c subsector. The energy production is split @ff t
independent entity B, whose main activity is préidacand supply of heat. In the final analysis, the
reported fuel consumption is shifted from 1A2cAdd
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In the Czech Republic, the 1990’s and beginninghef2d" century were a period when a route to
rational utilization of means of production was glauand changes in the ownership structure of
energy-production facilities were quite frequenbn€equently, consistency of the time series is
interrupted in some subcategories. Justificatianttie exact causes of each such change lies outside
the current capabilities of the sector director.

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

3.2.6.4 Source-specific QA/QC and verification
The quality control system for emission inventor{fsan of QA/QC procedures) of the ENERGY
sector director is based on an internal qualitytrabisystem, which is based on the general pattef
QA/QC plan for greenhouse gas inventories in thec8Republic and is harmonized with the QA/QC
system of the Transport sector director. As thechlackground data for preparation of the activity
data are based on the energy balance of the Czephbkc, the greatest emphasis is placed on
cooperation with the CSO. This cooperation is based& Memorandum of understanding between
CHMI, as the NIS coordination workplace, and CSCECCis a state institution established for
processing statistical data in the Czech Repubid; as such, employs its own control mechanisms
and procedures to ensure the quality of the data.
The QA/QC system was proposed in accordance witG,GPpecifically to improve the transparency
of the data, consistency of the data, completeapdscertainty in emission estimates in the national
inventories. Responsibility is delegated for thdividual phases of the QA/QC plan according to the
following scheme:
Project manager of the sector director:

= prepares greenhouse gas inventories in 1A1, 1A3e1AA4, 1A5

= prepares or updates the QA/QC plan

= performs the QC procedures (Tier 2 level)

= proposes external experts for the QA procedure

= s responsible for the progress of all QA/QC praged in accordance with the IPCC Good

Practice Guidance (GPG) and with the QA/QC plan.

The Responsible body:

= performs the QC procedures (Tier 1 level)

= provides for storage of documents on performanc@AfQC procedures.
External evaluation (QA) is provided by an exteregbert (ad hoc). Choice of an external expert is
the responsibility of the Project Manager on theidaf the QA/QC plan and he proposes this person
for performance of the QA procedure to the cooriitimaworkplace.
QC procedures (Tier 1)
QC procedures at the Tier 1 level are related ¢optiocessing, handling, documentation, storage and
transfer of information.

Basic control (auto-control) is performed by thelpoesponsible for preparing the sector approach —
the responsible body, followed by control by thejgct manager. At the control level (Tier 1), the
individual steps are controlled according to Table (IPCC, 2000).

The responsible body transfers the data to the R&porter. After the data is transferred to the CRF
Reporter, control is performed of correct convarsb data to the summary values of the activityadat
and emission data. If differences are found, theneous data are sought out and immediately
corrected.
Order of steps in preparing emission inventories @grformance of QC control for Tier 1:
= completion of collection of activity data (at thatdst 40 days prior to the final data
submission) and their conversion to the CRF strectpreparation of the “Protocol on the
origin of the activity data”;
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calculation of emissions — preparation of the seatwd reference procedure, workbook in
EXCEL format, where the calculation proceduresstoeed together with the input data, NCV
and EF, incl. commentaries;

submission of the set for QC — Tier 1, performaoiceontrol of preparation of the “Protocol
on QC — Tier 17, which contains findings and sugges for dealing with them;

performance of adjustments according to the “Paiton the QC procedure — Tier 17

copying the data to CRF, subsequent control ofiritkerted data, export of data to the XML
file, submission of the XML file to the coordinatiavorkplace;

submission of the calculation datasets and pratoool QC procedures for filing at the
coordination workplace;

submission of a proposal for external experts faeppration of QA procedures to the
coordination workplace.
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Table 3.17 Elements of the QC procedure at the Tiet level for processing of 1A ENERGY

QC activity

Procedure

Control of documents for
selection of activity data.

Control of background material for preparing théwéiy data
from the standpoint of their completeness and Uise$s.

Control of criteria for selection g
emission factors.

f Control of the emission factors employed, comparisdh the
emission factors of similar countries, default esucountry-
specific EF.

Control of errors occurring in
copying input data.

Verification of samples of input data in each catggf sources
to reveal errors occurring during copying.

Control calculations of aggregations of data.

Verification of the correctness o
calculations.

Repetition of the calculation in a representatample.

Selective imitation of calculation of a complicat@ddel with an
abbreviated version.

Control of whether the parametd
and emission units are properly
recorded and that suitable

emission and oxidation factors &
employed.

ISontrol of the correctness of designation of ufttghe
calculation sheets.

Control of whether the units are properly employedll the
l€alculations.

Control of the proper use of factors.

Control of the integrity of
database sets.

Confirmation of the correctness of the relationsiiptween the
data in the database — smoothness of the timesserie

Control of the proper designation of the data feddd their exac
adjustment.

Control of suitable documentation for the indivitldatabases.

Control of the correctness of
operations with data (transfers,
summation) between the
individual steps in the calculatio

Control of proper aggregation of data from lowesels,
especially for preparation of summary tables.

Control of the correctness of data during copynognf various
lintermediate products (various types of tablesqitdet and
summary).

Control of the data for calculatig
of uncertainties.

Control of the completeness of data from the viewnipof
background for calculation of uncertainties.

Control of internal documents.

Control of whether the internal documents are sigfitly detaileg
for potential repeated calculation.

Control of whether all the data employed are stéoedhe
purpose of detailed revision.

Provision for control of
completeness.

Checking to ensure that emissions are reportedliftine
categories of sources and for every year from #se lyear to the
present time.

Control of whether the determined gaps in the dateesponding
to incompleteness of the emission data in the iddal categorie$
or in the time series are documented.

Control of documentation of the
performed inventory.

Confirmation of the correctness of literature refares (control o
references).

Correctness of recording and storing.

QC procedures (Tier 2)

The procedure at the Tier 2 level is included anlibsis of the requirements placed on key souitces.

is concerned mainly with comparison of the data leygal for drawing up the activity data with
“independent data sources” (ETS, REZZO, MTI).
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Order of steps in performing QC control — Tier 2:

= performance of the QC procedure — Tier 2, propfmsahdditional adjustments, discussion of
the means and extent of corrections with the coattin workplace;

= performance of additional data corrections in CRifnmentary;
= commentary of the QA procedure with external exgert
= submission of the corrected datasets and QC prstowo filling at the coordination
workplace.
QA procedures

QA procedures are performed each year (key souyraegklation to the demands on time and
finances, only a certain specific part of the ineepn is selected for each year; the entire inventor
should be subjected to the QA procedure in thismaam 3-5 year cycles.

A “Report on the selected part of the inventory'sisomitted on the performed QA procedure. An
internal review process is performed for the re@ord the minutes are stored in the archive at the
coordination workplace.

The principles of preparation of the emission ineenare further specified in detail for the indiual
phases of data preparation and processing andcguhgeutilization of the results of calculationgtwi
subsequent storage.

Collection of activity data

In collection of activity data, all the backgrouddta are stored at the workplace of the sectoctmire
where possible in electronic form. These consisharily in datasets obtained from CSO as officially
submitted data for drawing up the activity datae Tatasets are unambiguously designated and cited
under this designation.

If the data are taken from the Internet, the raleymssages (texts, tables) are stored in seddeste
with designation of the web site where they wereioled and the date of acquisition.

Data taken from printed documents are suitablydciiee written documents are stored in printed form
at the workplace of the sector director and, whmrssible, the relevant passages (texts, tables) are
scanned and stored in electronic form.

When the stage is completed, all the stored dataransferred to electronic media (CD, external HD,
flash disks, etc.) and stored with the sector tiire¢he most important working files that contdita
sources, calculation procedures and the final teswk submitted in electronic form for storagéhat
coordination workplace.

Conversion of activity data to the CRF format

The activity data are converted from the energwmed to the CRF structure in the EXCEL format.
Each working file has a “Title page” as the firsigp.

The Title page shall contain particularly the fellag 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 up-dating, in order
= the source of the data employed
= description of transfer of specific data from toerse files
= the means of aggregation of the data base employamhversion
= explanations and comments.

The working files shall also contain a compulsoActivity Data” Sheet. The Activity Data Sheet
shall contain:

= complete division of the data into IPCC (SA) sestand subsectors or individual fuels for
RA, in structure compatible with CRF

= complete time series
= the units in which the activity data balance isadraup
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The conversion shall be performed in two separete for the Sector Approach (SA) and Reference
Approach (RA). If the data conversion requires imdation from natural units to energy units, the
calorific value of the individual kinds of fuel ubés included in the calculation. The calorific we
employed are stored.

Calculations of emissions

These values are given in the following sheet$iefvwtorking files, which also contain the “Emission
Factors” sheet, the “Oxidation Factors” sheet aaldutation sheets for the individual GHG gases. The
necessary aggregations for transfer of the dataet@€RF reporter are included.

3.2.6.5 Source-specific recalculations, changes in responséhe review process

Some recalculations were performed, based primanlychanges in the activity data leading to a
change in the values of the ¢QOCH, and NO emissions. The recalculations were performed
particularly in order to improve the quality of tleerall inventory recommended by ERT in 2009.
2003 was the decisive year for the recalculatioimrgo 2002 the activity data in category 1A2 was
not given in detailed classification for 1A2a — ¥APetailed classification of the activity data for
subcategories 1A2a — 1A2f has so far been perfoondtie basis of indirect data, leading to repeated
criticism from the inspection bodies. The natiomslergy balance did not contain data for the
individual subsectors and their use was not sudtédyl these purposes. On transfer to the data tfihem
CSO-IEA Questionnaire, it was found that it is resaey to recalculate the 2003 — 2007 time series fo
previous emissions and then use only this souraafofmation. The recalculations currently do not
extend back beyond 2003, as this is highly time-atsting work.

In addition, some data that were newly obtained afidthe missing data were verified and
supplemented or a notation key was provided sm ansure completeness of the entire inventory.
Details are given in the following text with exattocation of the performed changes.

1. Recalculation in sectors 1A1, 1A2, 1A3e, 1A4 arddh\5 since 2003

The recalculation was performed using refined égtdata in the individual subsectors. The valukes o
the emission factors for GOCH, and NO and oxidation factors for GQvere used in the same way
as in the previous submission. The calculation oet#iso did not change.

The recalculation involves improvement and speaiftn of activity data by using questionnaires
elaborated by the Czech Statistical Office (CSQ@)IEA and Eurostat, while emissions and oxidation
factors remain unchanged. This recalculation wasbled by concluding the Memorandum of
understanding between CHMI and CSO on data exchamigeh made questionnaires mentioned
above accessible for the inventory team. So far atttivity data were taken from annually published
“Energy balances of the Czech Republic” that @&ss Isuitable for conversion to UNFCCC/CRF
categorisation.

The year 2003 was chosen as the starting year $ecia for detailed splitting for 1A2 (i.e. 1A2a,
1A2b,...,1A2f) are available since 2003.

Reasons of this recalculation were discussed duhiegrecent “In-country review” (October 2009,
Prague) with the Expert Review Team (ERT) that sugl this concept. Besides, the last EU check
called “Consistency Report CZ 2009” found obviausonsistency in 1A2 category allocation.

2. Recalculation (addition of missing fuel type) irthe sub-sector 1A2f since 2003

Reasons of this recalculation were discussed duhiegrecent “In-country review” (October 2009,

Prague) with the Expert Review Team (ERT) that sstgd the addition of missing fuel type “Other
fuels” used mainly in the cement kilns in ordeimtprove completeness.

New data on consumption of Other fuels was usatién2003 — 2008 time series in subsector 1A2f
Other. This corresponds to the use of alterndtieés in the cement industry. These data have @bt y
been reported to date. Detailed background infaomator preparing the ETS national database
provided a source of data. The results of this giitie recalculation are given in Table 3.18.
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Table 3.18 Other fuels in sub-sector 1A2f — actiwtdata, emissions of CQ CH, and N,O

Unit 2003| 2004| 2005 2006/ 2007 2008
Consumption of Other fuels [TJ 3690 4356 4105 4412] 3966| 5594
Emission CQ [Gg] 302.5 361.0f 348.9| 357.9] 303.1] 413.2
Emission CH [Gg] | 0.0268 0.0343] 0.0363] 0.0360] 0.0377| 0.0515
Emission NO [Gg] | 0.0042 0.0052] 0.0053] 0.0054] 0.0054| 0.0074

Detailed information on the structure of Other fuahd the emission factors used and on calculation
of CO,, CH, and NO emissions are given in Chap8R.6.2 Methodological issues.

3. Recalculation in the reference approach since 28

Starting year 2003 for recalculation was chosearder to keep data consistent with data mentioned
above. Similarly as in the sectoral approach, alivily data were taken from questionnaires
elaborated by the Czech Statistical Office (CS@Q@or IEA and Eurostat

In addition to previous submissions, the followdega were inserted:
= Other Kerosene
= Naphtha
= Bitumen
= Lubricants
= Petroleum Coke
= Refinery feedstocks
= Anthracite

= Other fuels (In contrast to the previous years,db@rce of the data in this case consists in
detailed background information for preparationhaf ETS national database.

All the data on the newly included fuels were répoifor the 2003 — 2008 time series.

4. Recalculation of CH, emission in the sub-sector 1A3e since 1990

Reasons of this recalculation were discussed duhiegrecent “In-country review” (October 2009,
Prague) with the Expert Review Team (United Natid&®10) that suggested the substitution of the
non-transparent CHeF by the IPCC default one.

The original emission factors in the range 0.23.360kg CH/TJ were replaced by the default
emission factors of 5 kg CH J.

5. Recalculations in 1B2a3 Oil Transport and supplaentation of the activity data in 1B2a5
Distribution of products

Originally, this category was not filled in. A cheof the completeness of the reported data leti¢o t
recalculation. The IPCC (IPCC, 2000: p 2.87) methogly gives the following emission factors for
transport of petroleum (Tier 1) [Gg/103m3 oil trpoged via pipeline]:

EF CH, = 5.4E%;
EF CQ = 4.9E";
EF N,O = 0.

These emission factors were used to recalculat€ltheand CQ emissions from 1990 to 2008.
Activity data represents total amount of petrolganacessed in refineries per annum.

The activity data was also supplemented in subs@&8a5 Distribution of products (the total volume
of petroleum processed per annum in the Czech Reputmrresponding roughly to the total
distribution of products in the processed petroleuks the IPCC methodology does not mention any
EFs for CQ or CH, or even for MO and the specific emission factors are also notwn the GHG
emissions are not filled in. Notation key employetlO: Emission factor is not occured. Emissions
are expected to be very low.
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6. Recalculation of emissions in 1B2c (Venting arfthring)

In the submission 2009 the emissions from ventind #aring in the oil production were firstly
reported for the year 2007. Our inquiry among posas showed that this activity in the Czech
Republic does not occur (NO).

7. Recalculation of emissions (addition of missingas) in 1B2b (Fugitive emissions - Natural
Gas) since 1990

Based on the above inquiry the value of 8B, ratio in the Natural Gas was found and so it was
possible to estimate relevant emissions of, @ the 1B2b sub-sector and thus to improve
completeness.

The CQ emissions are calculated from the average Gidtent in Natural Gas. It was found in a
correspondence survey at RWE Transgas that thage€Q content in Natural Gas has been 0.1 to
0.3% vol. over a prolonged time. A mean value @fWas selected and this was converted to wt. %
using the following procedure. The average methemgtent in Natural Gas is 98.4 % vol. The
corresponding volume fraction is then:

100 x 0.2 / (98.4 + 0.2)

Wt. % CQ =Vol. % CQ x 44/ 22.41

The resultant value is 0.398 % wt. The £énissions corresponding to methane emissionsen th
individual subsectors of 1B2b were calculated usimgfactor.

8. Changes in 1AD Feedstock and non-energy use 2003

In connection with changes in the activity datahie Sectoral Approach and Reference Approach, the
relevant changes in the activity data were alsdopmed in section 1AD. The changes were
performed in the 2003 — 2008 time series. Theifsaaif carbon stored was not changed.

3.2.6.6 Source-specific planed improvements

On the basis of a requirement in the “In-countmjae” (October 2009, Prague), access was provided
to data from the ETS national database (ETS, 20089}his database could not be used in preparing
the emission inventory for 2008 because of lackiok, the data will be used in the subsequent
submission. Use of this database will lead to suititl progress in preparing the actual emission
inventories and in performance of QA/QC controlgadures.

When greenhouse gas emissions are calculated seguént years, consideration will be given to the
possibility of extending the existing recalculatitmbefore 2003. A number of calculations will be
performed before a decision is made on extendiagcticulation and the results will be compared
with the current state of the database inventory.

Further development of cooperation with CSO will @ important element in improving future
working procedures. The first step in the plann@grovements will consist in assessment of the
suitability of extending the current recalculatimnprior to 2003, or establishment of a suitabheeti
period over which this recalculation can be perfedimSubsequently, in mutual consultations, the ETS
database will be compared with data in the quesébas elaborated by the Czech Statistical Office
(CSO, 2009) for IEA and Eurostat.

3.3 Mobile combustion

3.3.1 Source category description

The categories of means of transport for the p@pas calculations of greenhouse gas emissions did
not change compared to 2008. The criteria for siolu of a certain means of transport in a particula
category consist in the kind of transport, the employed and the type of emission standard tleat th

74



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

particular vehicle must meet (in road transport)e Tategories of vehicles are not as detaileddar n
road transport.

The categories of mobile sources are following:
1A3a Civil Aviation

= airplanes fuelled by aviation gasoline
= airplanes fuelled by jet kerosene

1A3b Road transportation

motorcycles,

passenger and light duty gasoline vehicles convealj
passenger and light duty gasoline vehicles with BURimits,
passenger and light duty gasoline vehicles with BURimits,
passenger and light duty gasoline vehicles with BURimits,
passenger and light duty gasoline vehicles with BURimits,
passenger and light duty diesel vehicles conveatjon
passenger and light duty diesel vehicles with EUR@nits,
passenger and light duty diesel vehicles with EURnits,
passenger and light duty diesel vehicles with EUR(@nits,
passenger and light duty diesel vehicles with EURnits,
passenger cars using LPG, CNG and biofuels (sehgrat
heavy duty diesel vehicles and buses, conventional,
heavy duty diesel vehicles and buses, with EURiDitd,
heavy duty diesel vehicles and buses, with EURIDn2d,
heavy duty diesel vehicles and buses, with EURIDnd,
heavy duty diesel vehicles and buses with EUR@#4d|
heavy duty diesel vehicles and buses using LPG, @hisbiofuels (separately).

1A3c Railways
= diesel locomotives

1A3d Navigation
= ships with diesel engines

3.3.2 Methodological issues

3.3.2.1 CO; emissions
Carbon dioxide emissions were calculated on théshafsthe total consumption of the individual
automotive fuels used in transport (i.e. gasolitiesel oil, LPG, CNG, biofuels and aviation fuels)
and the emission factors for the weight of &0rresponding to 1 kg of fuel burned. Consumptibn
the individual kinds of fuel by road, railway andater transport was determined on the basis of
cooperation with the CSO. Consumption in road fpartswas further divided up into the following
categories of means of transport on the basisatsts on transport output:

= gasoline-fuelled passenger vehicles;
diesel vehicles for passenger and light freighigpert;
diesel vehicles for heavy freight transport andelsus
passenger and light vehicles fuelled by LPG, CN& lzinfuels (separately);
heavy trucks and buses fuelled by LPG, CNG andibisf(separately).

The share of transport in total g@missions has exhibited an increasing trend irCthech Republic
during the 90’s and this growth is continuing u2ll07. Individual road and freight transport make
the greatest contribution to energy consumptiotransport. The amount of fuel sold is monitored
annually and constitutes the main input data fesutation of energy consumption.
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Emissions ofcarbon dioxidefrom transport decreased in 2008 for the first timemany years, to
17.73 mil. tonnes from 18.13 mil. tonnes in 200&d{igka et al, 2009). From the viewpoint of
greenhouse gases, this is a very favorable effgstiever, it is not clear whether this decreasiegdr
will continue or whether it is just an anomaly. Theduction incarbon dioxideemissions is a
consequence especially of the reduction in consiompf gasoline and diesel oil. The consumption of
gasoline in 2008 equaled 2003 thous. t.(this figegealed 2085 thous. t. in 2007), while the
consumption of diesel fuel decreased from 3,6913868 thous tonnes. The reduction in the
consumption of diesel oil is a particularly newttacas this was recorded for the first time sih©60

— the consumption of diesel oil has consistenttyeéased since then.

The consumption of gasoline has fluctuated arounghlae of 2 mil. t in the last 3-4 years. This
consumption of gasoline in 2008 also includes tresamption of bioethanol, which has been mixed
into gasoline in a volume of 2 % since January @& (the fraction of bioethanol, as a renewable
resource, in gasoline will continue to increaséhim coming years). Thus, the actual consumption of
gasoline without bioethanol will be even lower, the mentioned 2 %. These facts (reduction in
consumption) have a favorable impact on,@@issions.

The reduction in consumption (and thus also in, €@issions) in transport is interpreted as being a
consequence of the global economic crisis, asdhigs has changed the behavior of consumers,
which is reflected in transport — lower consumptidriuels, lower transport performances, especially
in freight transport and, last but not least, -etthis favorable — also lower emissions from transpo

The global economic crisis was characterized bymsévmportant indicators in 2008. The primary
cause was the American mortgage crisis in 2007¢chvbiradually grew into the 2008 global financial
crisis; the high price of petroleum in the firstfhaf 2008 also played an important role and ledto
reduction in real GDP and increased consumer priths price of petroleum was driven up by
speculative trading (pension and hedge funds paethaommaodities to reduce the portfolio based on
the stock markets), the weak dollar and increadagmgand by China prior to the Olympics. When the
financial crisis broke out in full force in the antn of 2008, it swept with it not only foremost \ebr
banks and stock markets, but also the price objsaim.

Because of the uncertainty in the developmenteaeretonomy, it is currently practically not possibl
to predict trends in consumption of automotive $ual transport. The global economic crisis is
reflected in transport not only positively (loweref consumption results in reduced emissions of
almost all pollutants from transport), but also ategly (slower construction of the throughway
network results in passage of heavy transport tirqopulated areas).

Because the crisis continued into 2009, it can $sumed that fuel consumption and thus also
emissions from transport will further decrease 02 However, at the present time, it is not pdesib
to determine when this trend will change and whegrekasing trends will again be replaced by
increasing trends. The greenhouse gas emissiondeataflects not only scenarios in the consumption
of alternative fuels, but also especially scenadbtends in transport infrastructures, completiadn
the throughway network in various variants, citygasses, completion of railway corridors, etc.
Mobile sources used for purposes other than trahspgasoline-powered lawn mowers, chain saws,
construction machinery, etc. — make a smaller dmrtion to the increasing consumption of gasoline
and diesel oil.

In relation to CQ@ emissions from air transport, it can be stated diomestic transport makes a very
small contribution to these emissions — about 184t & limited mainly to flights between the three
largest cities in the Czech Republic, Prague, Bamo Ostrava. Similar to road transport and
consumption of aircraft fuel, this is not monitoreentrally by the Czech Statistical Office. Airdraf
are fuelled mainly by jet kerosene, while the comgtion of and C@ emissions from aviation
gasoline are limited to small aircraft used in agjture and in sports and recreational activities.

The total consumption of the army and the conswnptif the domestic transport (estimated on the
basis of the number of flights, distances betweestidations and the specific consumption of fuels
per the unit of distance in the LTO regime and theise itself) were subtracted from the total
kerosene consumption. The remaining kerosene cagtgamis related to the international air
transport.
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Carbon dioxide emissions for the 2000 — 2006 tierées were recalculated in 2008. The reasons for
the recalculation and more detailed informationgiven in the relevant chapters (Chapters 3.3.5 and

10.2).
Table 3.19 CQ emissions calculation from mobile sources in 19902008[Gg CGO;]

Aviation Road Railways Navigation Agriculture Total

(without

Bunkers) Transportation| (Mobile)

1.A3a 1.A3b 1.A3c 1.A3d 1.A5b 1.A3 +1.A5

1990 149 5995 647 56 1601 8 449
1991 136 5 406 576 56 1409 7582
1992 119 6 228 489 54 1321 8211
1993 97 6 329 411 54 1276 8 167
1994 91 6 825 331 53 1285 8 585
1995 80 8 656 330 55 1013 10 134
1996 72 9678 326 45 1092 11 213]
1997 66 10 376 280 38 1140 11 900
1998 10 10912 350 37 1258 12 566
1999 10 11195 325 22 1237 12 788]
2000 8.7 11 500 326 15.5 1233 13 084
2001 11.6 12 354 304 24.9 1211 13 906
2002 151 12 952 295 12.4 1144 14 418]
2003 154 14771 289 12.4 1099 16 187
2004 15.7 15512 286 18.6 1115 16 948]
2005 12.9 16 854 273 15.5 1103 18 258
2006 16.1 17 154 301 18.6 1082 18 572
2007 321 18 131 298 15.7 1094 19 571
2008 45.3 17 744 289 15.0 1146 19 239

3.3.2.2 CH,emissions

For road transportation, the method of methane stamiscalculation corresponds to the Tier 2 level,
because different road vehicles produce differembunts of methane. It can be stated that methane
emissions from road transportation exhibit the sagiféerences as total hydrocarbons. Mobile
emission sources were divided up into several oaieg) according to the fuel used, the transport
mode and the emission limit that a particular viehioust meet. This division is more detailed beeaus
there are larger differences in methane produchgnindividual vehicles. These categories are
described in detail in Chapter 3.3.1 "Source catedescription".

The total consumption of gasoline, diesel oil, LREBG and biofuels has been determined from the
statistical surveys of the CSO. The next step stediin separation of these fuel consumptions into
the vehicle categories described above, accordingheir transport outputs acquired in the last
National Traffic Census performed in the Czech Répwnce every five years, last in 2005. The

emission factors were the IPCC default values &odp 2004, the country-specific values as CDV

became part of the emission inventory team.

The Czech Republic has been very successful iilizbaf) and decreasing methane emissions derived
from transport-related greenhouse gas emissiores.afhual trends in these emissions are constantly
decreasing and are very similar to other hydroaasl@missions, which are limited in accordance with
UN ECE regulations. New vehicles must fulfill sudogtially higher EURO standards for hydrocarbons
than older vehicles (currently the EURO IV standlafithe greatest problems are associated with the
slow renewal of the freight transport fleet. Thbes been almost no decrease in the number of older
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trucks in this country and these older vehicles faeguently used in the construction and food
industries (Adamec et al, 2005a).

Methane emissions from mobile sources are now kel using methane emission factors taken
from the internal database, containing both datenf€Czech emission measurements (mostly obtained
from the Motor Vehicle Research Institute - TUV UWMand internationally accepted values from
the IPCC methodology, European Environmental AgencyEmission Inventory Guidebook,
CORINAIR, etc. The resultant emission factors weadculated using the weighted averages of all
data classified according to transport vehicle gates. The following categories were included:
conventional gasoline-fuelled passenger cars, geshlelled passenger cars fulfilling EURO limits,
diesel-fuelled passenger cars, light-duty vehickesavy-duty vehicles, diesel locomotives, diesel-
fuelled watercraft, aircraft fuelled by aviationsgdine and kerosene-fuelled aircraft (Adamec et al,
2005b).

Emissions of Chfrom mobile sources are given in Table 3.20,@hhissions calculation from mobile
sources in 1990 — 2008 [Mg GH

Table 3.20 CH, emissions calculation from mobile sources in 19902008 [Mg CH,]

Aviation Road Railways| Navigation Agriculture Tbta
(without Bunkers) Transportation (Mobile)

1.A3a 1.A3b 1.A3c 1.A3d 1.A5b 1.A3 + 1.Af
1990 15.1 1200.0 44.0 4.0 335.7 1 598.8
1991 13.7 1034.0 39.0 4.0 291.9 1 382.7
1992 12.0 1210.0 33.0 4.0 270.1 1529.0
1993 10.2 1270.1 28.0 4.0 262.0 1574.3
1994 8.8 1395.4 22.6 3.6 264.0 1694.4
1995 6.7 1560.0 22.5 3.7 211.1 1 804.0
1996 4.8 1589.6 22.2 3.1 212.8 1832.5
1997 3.6 1492.9 19.1 2.6 184.1 1702.2
1998 15 1331.4 23.8 2.5 145.4 1 504.7
1999 1.8 1220.1 22.2 15 99.4 1344.9
2000 15 1710.0 20.5 1.0 85.6 1 818.6
2001 2.1 1740.0 19.1 1.6 84.2 1847.0
2002 2.8 1 650.0 18.5 0.8 81.1 1 753.1
2003 2.8 1700.0 18.1 0.8 76.2 17979
2004 2.9 1610.0 17.9 1.2 78.3 1710.3
2005 2.3 1620.0 171 1.0 77.9 1718.3
2006 2.9 1530.0 16.3 1.2 75.0 1625.4
2007 5.5 1540.0 19.0 1.0 78.3 1 643.8
2008 7.0 1409.0 18.0 1.0 81.6 1516.6

3.3.2.3 N,O emissions

Nitrous oxide (NO) emissions decreased in 2008, similarc@arbon dioxideemissions, as a
consequence of the reduction in consumption of lyjesand diesel oil. Another factor is also
important here — the higher emissions of newercoleficompared to older ones, as vehicles fitted
with 3-way catalytic converters reduce only NOx gsions, but not pO. However, this effect is
suppressed in the newest vehicles as a consequénpeoduction of vehicles with lower fuel
consumption. Lower fuel consumption, both totalsuanption in the Czech Republic and specifically
for the individual vehicles, has led to an overafluction in nitrous oxide emissions in 2008.

Road transport was identified as a key source@f dimissions over the past 3 years, as the share of
vehicles with high BO emissions has been increasing over this times&gprently, NO emissions
from mobile sources represent a somewhat more taupoicontribution than CHemissions. In
calculation of NO emissions from mobile sources, the most imporantce according to the IPCC
methodology seems to be passenger automobile tdnggpecially gasoline-fuelled passenger cars
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with catalysts. The vehicle categories for theauis oxide calculation are the same as for methane
(see above).

Because of big differences between nationgD Mheasurement results and values recommended in
IPCC methodology, the special verification incluglithe statistical evaluation has been performed.
The resulted values of M emission factors from mobile sources are appingcto recommended
IPCC values. The emissions factors foiONfor vehicles with diesel motors and for vehiclgish
gasoline motors without catalysts are not very tdagld were taken in the standard manner from the
methodical instructions (IPCC default values). Timiation is more complex for vehicles with
gasoline motors equipped with three-way catalyte IPCC methodology (IPCC, 1997) gives three
pairs of emission factors for passenger cars watialgsts (for new and deactivated catalysts). The
value for a deactivated catalyst is approximatietge times that for a new catalyst. The pair ofigsal
recommended on the basis of Canadian researcheledes! because of the lack of domestic data; in
addition, American and French coefficients are ¢mésd in thelPCC Reference ManuaBox 3
(IPCC, 1997). The arithmetic mean of the valuesrfew and older used catalysts was taken as the
final emission factor for passenger cars with gatal

A partial increase in JD emissions can be expected in this category imection with the growing
fraction of vehicles equipped with three-way castdy This approach described above was recently
revised and modified by CDV, which is a membertad Czech national GHG inventory team from
2005. CDV has been providing the transport datather official Czech inventory since 2004. The
CDV approach is based on combination of measuresrarformed for some cars typically used in
the Czech Republic with widely used EFs valuesndkam literature (Dufek, 2005).

The situation in relation to reporting ,® emissions is rather complicated, as some of the
measurements performed in the past in the CzecluliRepwere substantially different from the
internationally recognized emission factors. Consadjy, control measurements were performed on
N.O emissions from the commonest cars in the Czeshepger vehicle fleet (Skoda Felicia, Fabia
and Octavia) during 2004 - 2006 years. These ctiorecbrought the results closer to those obtained
using IPPC emission factors than the older dataditg to better harmonization of the results of the
nitrous oxide emission inventory per energy unithvthose obtained in other countries. The locally
measured data for measurements gD Nemissions in exhaust gases were verified by Rrisgjg
weighting criteria for each measurement; the mogioirtant of these criteria were the number of
measurements, the analysis method, the type ofleetund the fraction of these vehicles in the Czech
vehicle fleet. (Dufek, 2005 and Jedlicka etZf105).

Nitrous oxide emission factors were obtained usirsgmilar method to that employed for methane, by
statistical evaluation of the weighted averagethefemission factors for each category of vehiste (
Chapter 3.1.3), employing the interactive datab@kes database now encompasses the results of the
Czech measurements performed in 2004 and 2005 (éclatral, 2005b). Emissions of®lare given

in Table 3.21 NO emissions calculation from mobile sources in 192008 [Mg NOJ.
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Table 3.21 NO emissions calculation from mobile sources in 19902008 [Mg NO]

Aviation Road Railways Navigation Agriculture Total
(without Bunkers) Transportation (Mobile)

1.A3a 1.A3b 1.A3c 1.A3d 1.A5b 1.A3 + 1.A5
1990 12.6 228.0 26.5 23 63.2 332.6
1991 11.6 269.1 235 2.3 55.0 361.5
1992 10.0 369.8 20.0 2.2 51.1 453.2
1993 8.5 487.0 16.8 2.2 50.0 564.5
1994 7.5 544.1 13.6 2.2 49.7 617.0
1995 5.9 807.5 135 2.2 39.7 868.9
1996 4.5 939.3 13.6 1.9 42.6 1 001.9
1997 3.6 1 066.0 15.3 1.8 51.1 1137.8
1998 11 1395.9 19.6 21 76.0 1494.7
1999 1.3 1615.9 18.7 1.2 81.3 1718.4
2000 1.2 1 260.0 18.7 0.9 82.9 1 363.7
2001 1.6 1 400.0 17.5 14 815 1502.0
2002 2.1 1 590.0 16.9 0.7 77.8 1 687.6
2003 2.1 1 890.0 16.6 0.7 73.9 1983.3
2004 2.2 2 060.0 16.4 11 75.5 2 155.2
2005 1.8 2200.0 15.7 0.9 74.9 2293.3
2006 2.2 2230.0 14.9 11 72,7 2 320.9
2007 4.4 2475.0 17.0 0.9 74,9 2572.2
2008 6.0 2398.0 17.0 0.9 78,2 2 500.1

3.3.3 Uncertainties and time series consistency

In spite of the fact that verification has beenf@ened, the NO emission factors remain the greatest
source of uncertainty for this pollutant, because démission factors from various data sourcesrdiffe

In checking the consistency of data series, atientias focused since 2006 primarily on emissions
from internal air transport; particularly older dan internal flights is very difficult to obtain.

3.3.4 Source-specific QA/QC and verification

Consumption of all automotive fuels in the timeisemwas determined in cooperation with CSO. The
actual calculations of greenhouse gas emissions pa&rformed by two independent institutions: The
CDV and KONEKO, with regular mutual control of thesults. Inaccuracies were gradually
eliminated.

3.3.5 Source-specific recalculations

No recalculation of the time series was performedhie mobile sources sector for 2008. The last
performed recalculation was reported in the lagt 1009 submission).

3.3.6 Source-specific planned improvement

Control and refinement of the results will contintreparticular, studies will continue to be penfied

on the potential for refinement of the calculatioh N,O emissions on the basis of emission
measurement results. More detailed monitoring efdtatistics of air transport from the standpoint o
internal flights is also expected.
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The planned improvements are related particularlypriovision for QA/QC procedures, including
designation of responsible persons for the actugdgration of emission inventories and their cdntro
The possibility of separating water transport iml@and and international will be considered thisiuye
and will be described in the next submission. Wilsbe performed in relation to the quality of dat
on performances in shipping transport.

3.4 Fugitive emissions from solid fuels and oil and Natal Gas
(CRF 1.B)

Mining, treatment and all handling of fossil fuelse sources of fugitive emissions. In the Czech
Republic, CH emissions from underground mining of Hard Coalsagaificant, while emissions from
surface mining of Brown Coal, Oil and Gas produttidistribution, storage and distribution are less
important.
The current inventory includes Gldmissions for the following categories:

= 1B1 Solid fuels

= 1B2 Oiland Natural Gas
In 1B Fugitive Emissions from Fuelsategory, especialilBlaCoal Mining and Handlingwas
evaluated as key categoryTable 3.22). Category 1B2 also was identifiech&gy categoryby the
latest assessment, but only in one from the fasts tA). Moreover, identifiers placed this categor
just over the borderline betwekayand nonkey categories.
Fig. 3.8 depicts methane emissions trends fromcwlecategories from the sectbB Fugitive
Emissions from Fuels

Table 3.22 Overview of significant categories of soces in this sector (2008)

Category Character of category Gas| % of total GHG*
1B1la Fugitive Emissions from Coal Mining and Hanglin KC (LA, TA, LA*, TA*) | CH, 3.1
1B2 Fugitive Emissions from Oil & Gas operations 10 CH, 0.5

* assessed without considering LULUCF (without &ans considering LULUCF)
KC: key category, LA: identified by level assessine TA: identified by trend assessment
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3.4.1 Solid Fuels (1B1)

The source categordB1 Solid Fuelsonsists of three sub — source categories: saategorylBla
Coal mining and Handlingsource categor{Blb Coal transformatiorand source categordBlc
Other.

The main process that emits more than 80 % of metleanissions from the categdr1Solid Fuesl
category is underground mining of Hard Coal in @strava-Karvina area. A lesser source consists in
Brown Coal mining by surface methods and post-ngrtreatment of Hard and Brown Coal. Coal
mining (especially Hard Coal mining) is accompaniigdan occurrence of methane. Methane, as a
product of the coal-formation process is physicalbnded to the coal mass or is present as the free
gas in pores and cracks in the coal and in th@gnding rocks.

3.4.1.1 Source category description

1B1a Coal mining and Handling

In underhround Hard Coal mining, Gi$ released from the coal mass and from the sndiog rocks
into the mine air and must be removed to the sarfag@revent formation of dangerous concentrations
in the mine.

1Blal Underground Mines

In the Czech Republic, mainly Hard Coal is minedrderground mines (i.e. Hard Coal: Coking Coal
and Bituminous Coal). Presently, underground mi&sin operation in the Ostrava-Karvina coal-
mining area. In the past, Hard Coal was also mindte vicinity of the city of Kladno. These mines
were closed in 2003. Brown Coal is mined in onlg amderground mine in the Northern Bohemia

area. Emissions from this mine are reported togetfith surface mining of Brown Coal — Lignite in
subcategoniBla2 Surface Mines

1B1all Mining Activities
The data of CSO in the report CZECH_COAL.xls (C2a)9) can be used for control purposes.

Hard-coal mining is the principal source of fugitiemissions of CiH The mine ventilation must be
regulated according to the amounts of gas rele@skedep its concentration on safe level. At the end
of 1950’s mine gas removal systems were introduceghening new mines and levels in the Ostrava-
Karvina coal-mining area, which permitted sepamtbaustion of partial methane released in the
mining activity in the mixture containing the mia&. The total amount of methane emitted can be
balanced quite accurately from the methane coremtis in the mine air and their total annual
volume.

1B1al2 Post-Mining Activities

The activity data are the same as in cated@¥all Mining Activitieslt is assumed that the entire
mined volume undergoes manipulation during whichdal methane is released.

1B1a2 Surface Mines
1B1a21 Mining Activities

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

1B1a22 Post-Mining Activities

The activity data are the same as in cated@¥%a21 Mining Activitieslt is assumed that the entire
mined volume undergoes treatment during which uedithethane is released.
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1B1b Coal transformation

The subcategory includes

a) production of Coke from Coking Coal

Fugitive methane emissions from coal treatmentrpothe actual coking process are listed under
1Bl1lal2 Post-Mining ActivitiesEEmissions from the actual production of Coke arem under 2.
Industry.

b) production of briquettes from Brown Coal

Fugitive methane emissions from coal treatmentrpadhe actual briquetting process are listed unde
1B1a22 Post-Mining ActivitiesCO, emissions from the actual production of briquettessincluded in
subcategory 1A2f.

For these reasons, none of the activity data orhamet emissions are included in this
subcategory (notation key IE). Fugitive €€missions are not estimated or are negligible and
no known method is available for their determinatigmotation key NE). Fugitive XD
emissions are not estimated because, accordingetccdrrent state of knowledge, these
emissions cannot occur (notation key NA).

1B1c Other
No other subcategory of fugitive methane emissistk®own in the Czech Republic.

3.4.1.2 Methodological issues

1Bl1al Underground Mines

1B1all Mining Activities

National emission factors were determined for datcan of fugitive methane emissions in

underground mines in the second half of the 1990is: ratio between mining and the volume of
methane emissions is given in Table 3.23, see éTakil Novéek, 1997).
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Table 3.23 Coal mining and CH emissions in the Ostrava - Karvina coal-mining are

Coal mining CH, emissions Emission factors
[mil. t/ year] [mil. m®/ year] [/ 1]
1960 20.90 348.9 16.7
1970 23.80 589.5 24.7
1975 2411 523.8 21.7
1980 24.69 505.3 20.5
1985 22.95 479.9 20.9
1990 20.06 381.1 19.0
1995 15.60 270.7 17.4
1996 15.10 276.0 18.3
Total 167.31 3375.3 20.2
1990 till 1996 50.76 927.8 18.3

Only the values for 1990, 1995 and 1996 were usmd fhis table to determine the emission factors.
The average value of the emission factor of 188 was recalculated tb2.261 kg/tusing a density
of methane of 0.67 Wkg. This emission factor is used for coal minedhia Ostrava-Karvina coal-
mining area. The emission factor set by estima&ibB0 % of this value was used for the remaining
Hard Coal from deep mines in other areas. Thiglisl\for coal with minimum coal gas capacity (coal
from the Kladno area to 2002 and coal from the gaalea from 1998).

1B1al2 Post-Mining Activities

Methane emissions in the subcategory of Post-Mimkagvities are calculated using a uniform
emission factor based on the default value of kgg€H,/t coal; the activity data are employed at the
same level as in subcategdlall Mining Activities.

Table 3.24 contains a summary of fugitive methaméesgions during the actual underground mining
of Hard Coal and during post-mining operations.

Table 3.24 Used emissions factors and calculatiorf @H, emissions from underground coal mining in
2008

Ammount of Coal Emission Methane
Produced Factor Emissions
[million t] [kg CH4/] [Gg CH/]
OKR? (tier I11) 12.662 12.26 155.25
Other (GEMEC - tier | 0.000 6.7 0.0
Mining (I - 111) 12.662 12.26 155.25
OKR (tier 1) 12.662 1.64 20.78
Other (GEMEC - tier | 0.000 0.6 0.0
Post-Mining (tier I) 12.662 1.66 20.78
Total sub-sector 1Blal 12.662 13.90 176.03

* Ostrava-Karvina coal-mining area

1B2al Surface Mines
1B2all Mining Activities

Activity data on the extraction of Brown Coal anigjhite are available in Mining Yearbooks 1995 —
2008 (last issue 2009). The data of CSO in thertdpdECH_COAL.xls (CSO, 2009) can be used for
control purposes.
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During surface mining, escaping methane is notedl#o specific flow of air and thus it is far more

difficult to monitor the amount of methane escagimg the air. Consequently, default IPCC emission
factors are employed to calculate methane emisdimm surface mining and from post-mining

treatment (IPCC, 1997).

1B1a22 Post-Mining Activities

The activity data are the same as in cated®&¥ya21 Mining ActivitiesDefault IPCC emission factors
are employed to calculate methane emissions frafaca mining and from post-mining treatment
(IPCC, 1997).

Table 3.25 illustrates the calculation of fugitieeissions of methane from surface coal mining
activities.

Table 3.25 Emission factors employed and calculatioof CH4 emissions from surface coal mining in 2008

Ammount of Coal Emission Methane
Produced Factor Emissions
[million t] [kg CH4] [Gg CH/]
Mining (tier 1) 43.362 0.77 33.4
Post-Mining (tier 1) 43.362 0.07 2.9
Total sub-sector 1B2al 43.362 0.84 36.3

3.4.1.3 Uncertainty and time-series consistency

The inventory methods used in this inventory wemeststently employed across the whole reporting
period from the base year of 1990 to 2008.

The uncertainties in the activity rate result prilyafrom inaccuracies in weighing of extracted ktoa
Uncertainties in determining the activity data estimated at 5 %.

Uncertainties in calculating methane emissionshéurtffollow from the emission factors employed.
The emission factors for determining emissions frdeep mining of black coal are based on
measurement of the methane concentrations in theeatilated from underground mines in the
second half of the 1990’s. The precision of metremessions varies at a level of 5 %. The uncegaint
in the default emission factors is considered taba level of 80 %. Overall, the uncertainty ie th
emission factors in category 1B1 Solid fuels isnested to equal 40 %.

Consistency of the time series is apparent fromgtiaphs in Figures 3.8 and 3.9. Minor fluctuations
are caused by climatic variations in the individyaars. The trends towards a substantial decrease i
emissions in the 1990’s decreased during thed#sade of the 2icentury.

3.4.1.4 Source specific QA/QC and verification

General quality control and source-specific quatintrol (Tier 1 and Tier 2), in conformance with
the requirements of the QSE handbook and its asesocapplicable documents, have been performed
to the full extent.

QC activities at the level of Tier 1 were performactording to the QA/QC plan by the sectoral
director. Routine control was performed in the feavork of the following activities:

= activity data employed,

= emission factors employed,

= calculation procedures employed,

= transfer of numerical data from the working sethi® CRF Reporter.

During control of the activity data, the CSO datarevcompared with the data from the Mining
Yearbook Good agreement was found.

In control of the emission factors employed, theission factors used in the Czech Republic
methodology were compared with the emission factdr§lovakia, Poland and Germany in the
context with the default emission factors. It wasirfd that the emission factors employed for
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calculation of emissions in the Czech Republic métihogy correspond, in their range, to the
emission factors employed in the other countriesm@arison of the emission factors used in the
Czech Republic with the emission factors of the@urding countries corresponds to the level of Tier
2.

Control of the transfer of numerical data from tharking set to the CRF Reporter did not reveal any
differences.

The final working set in EXCEL format was locked pioevent intentional rewriting of values and
archived at the coordination workplace.

The protocols on the performed QA/QC procedurestamed in the archive of the sectoral director.

3.4.1.5 Source-specific recalculations
No recalculations are required.

3.4.1.6 Source-specific planned improvements
No improvements are planned at the present.

3.4.2 Oil and Natural Gas (1B2)

Source category 1B2 Oil and Natural Gas consistewfsource subcategories: source cated@&3a
Oil, source categoryB2b Natural Gas1B2c Venting and flaringand source subcategoriB2d
Other.

Approximately 10 % of emissions are formed in the2€h Republic from gas industry in extraction,
storage, transport and distribution of Natural @ad in its final use. Crude Oil extraction andmnifg
processes are less important.

Determination of methane emissions from the praess refining of Crude Oil is based on the
recommended (default) emission factors accordirtggdPCC methodology.

Methane emissions from the gas industry were déteanusing national emission factors based on
the specific emission factors for the individuaitpaf the gas industry system (Alfeld, 1998).

The graph in Fig.3.10 gives an overview of the drémemissions in this category in the time series
since 1990.
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3.4.2.1 Source category description

1B2a QOil

CH, emissions from Crude Qil transport and refinind éiom Crude Oil mining, which is performed
in the Czech Republic in combination with miningNditural Gas, are reported in this category, CO
emissions from the refinery resulting from combustprocesses (including flaring) are included in
1A1b Crude Oil Refining

1B2al Exploration
Exploration is practically not performed in the Cadrepublic.

Commentary:

In 2008, only 24 t of liquid Crude Oil were extradtin the framework of an exploratory pumping test.
Emissions were not measured during this pumping ties emission factor for GfHtan vary amongst various
values in dependence on the particular deposit.

The IPCC methodology does not give any default@Frahy of the reported gases (£ GH,;, N,O).

When the EF for methane was used for Crude Oilngiind storage in open tanks without any treatriease
conditions correspond to the conditions during pingpests at exploratory boreholes) at the LanZeotre for
11.68 t CH/1000 t raw Crude Oil, corresponding to emissioin23® kg CH in 2008.

In addition, this amount is highly dependent on tfiaeing site and geological mining horizon. Becaof¢he
tiny amount of determined emissions in 2008, wesi®er this amount to be negligible and emissiorknet be
reported in future years.

1B2a2 Production

Crude Qil is mined in the Czech Republic in Southdioravia. The following table gives the amount
of mined Crude Oil in the territory of the CzechpRblic over the past 3 years.

Table 3.26 Crude Oil mining in the CR in 2006 - 208

Mining company

2006 2007 2008
MND Hodonin 256.3 221.6 200.8
UNIGEO 0.9 0.4
CNS 9.6 14.0 14.3
MND Production 10.6 26.5
Total 266.8 246.2 242.0

1B2a3 Transport

Transport of Crude Oil in the territory of the CheRepublic is performed only in closed systems
(pipeline transport). So far, emissions from thibsector have not been evaluated. In the context of
internal control procedures, this fact was ideatifas an inadequacy and thus default emissionréacto
were sought for ClHand CQ emissions and were used to calculate fugitive sions in this
subsector.

EF CH, — 0.00015 kt/PJ, EF GG- 0.00001 kt/PJ. These emission factors were tsathlculate
fugitive emissions for the years since 1990.

1B2a4 Refining / Storage

Crude Oil is processed in the territory of the GzBepublic in two main refinery facilities. Tablel3
gives the total volume of Crude Oil processed en@zech Republic in the past 3 years.

Table 3.27 Total Crude Oil input to rafineries in CR in 2006 - 2008

2006

2007

2008

Refinery Intake

7 866

7394

8 249
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1B2a5 Distribution of oil products

The final products after processing Crude Oil magkr contain dissolved methane or carbon dioxide
and thus fugitive emissions are not considerechis subcategory. For completeness, activity data
corresponding to the volume of processed Crudén@iie individual years were recorded in CRF.

1B2a6 Other
No other operations are considered.

1B2b Natural Gas
1B2b1 Exploration

Emissions formed at exploratory boreholes are tedoimn this subcategory. This activity is not
performed in the Czech Republic, or is completalydom.

1B2b2 Production

Natural Gas is extracted in the Czech Republichim area of Southern Moravia, accompanying
extraction of Crude Oil, and in Northern Moraviaheve it is derived from degassing of black coal
deposits. The following table 3.28 gives the amaninéxtracted Natural Gas in the territory of the
Czech Republic over the past 3 years.

Table 3.28 Extraction of Natural Gas in the CR in P06 - 2008

Mining company 2006 | 2007| 2009
DPB 113.6 113.6] 110.6
MND Hodonin 94.3 102.7] 69.4
UNIGEO 14.1] 13.8 8.8
CNS 0.5 0.9 1.0
MND Production 02 1.8

Carboniferous NG total 13.6/ 113.6/ 110.6

Crude Oil NG total 108.9/117.6] 11.6
Total 222.5/231.2/191.6

This subcategory contains estimations of emissfonsmied during the actual technical operations
during mining, with the exception of venting andrihg.

1B2b3 Transmission

A transit gas pipeline runs through the territofylee Czech Republic, transporting Natural Gas from
Russia to the countries of Western Europe, witargth of 2,455 km. In addition to this central gas
pipeline, a system of high-pressure gas pipeligés operation in the territory of the Czech Repybl
providing supplies of Natural Gas from the tramgis pipeline and underground gas storage tanks to
centers of consumption. In 2008, the high-presgarepipelines had an overall length of 16,704 km.
This length is gradually increasing. This subcategdso includes all the technical equipment on
high-pressure gas pipelines. On the transit gaslipg this consists primarily of compressor stagio
and transfer stations, while measuring and regiastations are located on domestic long-distance
gas pipelines.

Emissions formed during controlled technical disgkaof Natural Gas at compressor stations, during
inspections and repairs to pipelines and emissfom® pipeline accidents are estimated. These
emissions are recorded by the gas companies. liicaagcescapes of Natural Gas from leaks in the
entire pipeline system, including technical equiptmare also evaluated.

1B2b4 Distribution

88



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

Emissions from distribution gas pipelines, with arerall length in 2008 of 59,089 km, and during
consumption at the end consumer are reported sncitiegory. The number of customers in 2008 is
given in Table 3.29. The distribution networks begng continuously lengthened and the number of
customers is increasing.

Table 3.29 Number of customers in 2008

Number of customers 2008
households 2 653 969
small customers 196 691
medium-sized customers 7 0p5
large customers 2038

1B2b5 Other Leakage — 1B2b51 at industrial plantsrad power stations

Emissions from storage (injection and mining) oftiNal Gas in the territory of the Czech Republic
are reported in this subcategory. The total turnofiejection and mining) of Natural Gas in
underground storage areas corresponded to 2,74&hiil 2008.

1B2b5 Other Leakage — 1B2b52 in residential and coencial sectors

No emissions were identified in subcateghB2b52 Other leakage in the residential and comiakrc
sectorsin the Czech Republic and thus the notation Néniployed.

Table 3.30 summarizes the activity data and ermis&ators used, including calculation of total
methane emissions in this subcategory.

Table 3.30 Calculation of CH4 emissions from Qil ir2008

A B C D
Category Tier Activity Emission Factors GHmissions Emissions GH
(kg CH) (Gg CHy)

C=(AxB) D = (C/19)
Production - OIL PJ oil produced kg CHPJ
domestic production 3 10.16 5 287 53 742 0.054
Transport PJ oil refined kg CHPJ
transport of Crude Qil 349.4 146 51 046 0.051
Refining PJ oil refined kg CHPJ
processing of Crude Oif 1 - 2 349.4 1150 401 790 0.402

CH, from Oil 0.507

1B2c Venting and Flaring

In 2009, a survey was performed in companies corecewith mining Crude Oil and Natural Gas. It
was confirmed that no discharge into the atmospbereombustion in flares is performed in this
subcategory. Notation key employed — NO.

3.4.2.2 Methodological issues
1B2a Oil

In the recent past, Czech refineries have undergomgite extensive process of innovation and
reconstruction, to decrease technical losses of materials and final products. Comprehensive
verification has been carried out of the sealshef individual fittings, pumps and all the technical
equipment. This entire process, which was carrigdnoainly for economic reasons, also led to a
decrease in overall emissions, especially of NMVOGansequently, the emission factors taken from
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the IPCC methodology (IPCC, 1997) can be considecedorrespond to the current technical
condition of refineries in this country. In this roeection, it should be pointed out that fugitive
emissions from refinery technology couldn’'t be deieed by direct measurements, as they are not
connected with specific air outlets or chimneysug,hthey can be determined only on the basis of
professional estimates from balance losses or wsimigsion factors. The resultant emissions of the
individual substances were compared with the datdeé national emission database and are of the
same order of magnitude.

In general, it can be stated that fugitive greeskogas emissions occur in this subcategory only in
operations in which Crude Oil saturated in carbéoxide and methane is in contact with the
atmosphere. All operations involving Crude Oil e tCzech Republic are hermetically sealed. Thus,
fugitive emissions are formed only through leaksthe technical equipment. Following thermal
treatment of Crude Oil, the resultant products armgér contain any dissolved gases and no fugitive
emissions need be considered in subsequent operatio

1B2al Exploration

Activity data: number of mined boreholes — notati@y NO, default emission factors have not been
published for C@Q and CH — notation key NE — emissions are expected to dy low. NO
emissions: notation key NA:J® emissions are practically not formed in explanatgork.

1B2b2 Production

Activity data for determining ClHemissions are taken from the Mining Yearbook amtrolled using
data from the CSO — IEA questionnaires. ,GHinissions are determined as the product of annual
Crude Oil mining and the emission factor. The eimisgactor has a value of 5,287 kg/PJ and was
determined on the basis of published data in (Zahat.1997) The emission factor was determined
as the sum of the individual emission factors frmumping of raw Crude Oil and from storage of raw
Crude Oil. These data were obtained by direct oreasent. The resultant emission factor was
increased by an estimate of fugitive emissionsiatng boreholes (probes).

1B2a3 Transport
1B2a4 Refining / Storage

Methane emissions from refining are calculated@$#CC Tier 1 methodology (Table 4.2.4 in 2006
IPCC Guidelines for National Greenhouse Gas Invégp Emissions are calculated by multiplying
the amount of Crude Qil input to rafinery by theigsion factor. The emission factor value used was
1,150 kg/PJ.

The IPCC method does not give any EF for, @ON,O. Consequently, the notation key NE is used in
CRF.

1B2a5 Distribution of oil products
The IPCC method does not give any EF for,QCH, or N,O — notation key — NE.

1B2a6 Other
Activity data: notation key: NO; CHand CQ emissions — notation key NO.

1B2b Natural Gas

Leakages in the distribution network and houselddtribution pipes can be considered to constitute
the most serious source of emissions. In the 198@¥sdistribution network was newly constructed
almost entirely from welded plastics and the oldefine was reconstructed to a major degree in the
same manner. Household distribution pipes are subjestrict standards and any poor seals can be
identified by the characteristic smell. In additimnsafety aspects, all leakages also have an sgono
impact both for the distribution company and foe #nd user, so this aspect is carefully monitored
and, as soon as possible, immediately remedied. Wsole, the gas distribution in the CR is at d&hig
technical level and it can be stated that all lgakaare carefully sought out and eliminated.

As a method was developed in the last few yearsd&ermining methane emissions in the gas
industry using specific emission factors, this ssfitated method of calculation continues to beduse
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although, from the standpoint of ref. (Good Practiuidance, 2000), calculation using default values
would probably suffice. Qualified estimation of mabe emissions is thus carried out using specific
emission factors for the individual parts of the gadustry system (Alfeld, 1998). The total emigsio
value given corresponds to about 0.3 % of the totalsumption of Natural Gas in the Czech
Republic. The detailed calculation given correspatodTier 2.

In general, it can be stated that the determineithane emissions in categotd2 Gasare basically
formed in several ways:

= through poor seals in the flanges and jointsnfii, probes in mining and storage fields and
other parts of the pipeline system,

= through pipeline perforation,

= through technical discharge of gas into the air,

= through accidents.

1B2b1 Exploration

Exploration is not performed in the Czech Repuhhd thus the notation key NO is used in the CRF
Report for the emissions and activity data.

1B2b2 Production

1B2b3 Transmission

1B2b4 Distribution

1B2b5 Other Leakage — 1B2b51 storage of Natural Gas

Fugitive methane emissions are calculated in tkabeategories using an internal calculation model
based on the methodology proposed in 1997 in IGlield 1998). Calculations of emissions are
supplemented by data from the national Integratelifion Register (IPR) and investigations at
individual distribution companies on registeredtsiof Natural Gas.

Table 3.31 Model calculation of CH emissions in the Natural Gas sector (2008)

EF Activity data emission

value units Value units mil Hyear
production 0.20 % vol. 197.4 mil. m® 0.395
high pressure pipelines 600 m*/km.year 16 704 km 10.024
compressors operational economic statistics of RIRBENSGAS 3.704
storage 0.075 % vol. 2745 mil. m? 2.058
regulation stations 1000 m?station 4679 pcs 4.674
distribution network 300 m%km.year 59 089 km 17.727
final consumption 2 m*/consumer 2859703 pcs 5.71¢1
Total 44,307
Emissions in Gg (0.67 kg/n 29 686

Emissions calculated in this model are then transfd to the structure of the sectors and subsectors
according to the IPCC methodology. The resultatd dee given in Table 3.32.
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Table 3.32 Calculation of CH4 emissions from Qil ir2008 in structure IPCC

A B C D
Category Tier Activity Emission Factors<CH, Emissions| Emissions CH
(kg CH) (Gg CH)

C=(AxB) D = (C/19)
Production/Processing PJ gas produced kg GHPJ
(domestic production NG) 3 6.72 39 354 264 505 0.265
Transmission and Distribution PJ gas transported kg GHPJ
(transit transport and high pree
pipeline) 2 1241.2 7411 9198 480 9.20
Distribution PJ gas distribeted kg CGHPJ
(low pressure pipeline) 148.0 127 332 18 843 804 18.84
Other Leakage PJ gas stored kg C#PJ
(underground storage) 3 93.45 14 758 1379111 1.38

TOTAL CH , from Gas 29.69

3.4.2.3 Uncertainty and time-series consistency

The inventory methods used in this inventory weamasistently employed across the whole reporting
period from the base year of 1990 to 2008.

Uncertainties in determining the activity data astimated at 5 %. This estimate is based on the
precision of measurement of the volumes of Crude@ude Oil products and Natural Gas.

Uncertainties in calculating methane emissionshéurtffollow from the emission factors employed.
The emission factors for determining emissionsximaetion of Natural Gas and Crude QOil are based
on specific measurements, accompanied by an efr@approx. 10 %. Emission factors used to
determine emissions in transport and distributibNatural Gas are based on isolated measurements
and estimates by experts in the gas industry. Ticertainty in these emission factors is considéved
be at the level of 25 %. Determination of gas ldak&chnical operations, starting-up of compressor
and accidents, as appropriate, are evaluated orbdkis of calculations with knowledge of the
necessary technical parameters, such as the gasuprepipeline volume, etc. The uncertainties then
correspond to knowledge of these technical paraset&0 %. The other emission factors were taken
from the IPCC methodology as default values, carsid to have an uncertainty of 80 % in this
methodology. Overall, the uncertainty in the engisdfiactors in category 1B2 Oil and Natural Gas is
estimated to equal 30 %.

Consistency of the time series is apparent fromgttagh in Figure 3.10. The fluctuations in total
emissions in the individual years is caused by afimfluctuations and the simultaneous action of
factors of growth in consumption of both media gnddual improvement in the technical level of
technical and technological means in the Crudeal Natural Gas industry.

3.4.2.4 Source specific QA/QC and verification

General quality control and source-specific quatipntrol (Tier 1 and Tier 2), in conformance with
the requirements of the QSE handbook and its essacapplicable documents, have been performed
to the full extent. performed to the full extent

QC activities at the level of Tier 1 were performacktording to the QA/QC plan by the sectoral
director. Routine control was performed in the feavork of the following activities:

= activity data employed,

= emission factors employed,

= calculation procedures employed,

= transfer of numerical data from the working sethi® CRF Reporter.
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In control of the activity data, the CSO data weoenpared with the data from the Mining Yearbook
(Mining Yearbook, 2009) and with data obtained hyirasestigation at the individual gas distribution
companies. Good agreement was found.

In control of the emission factors employed, theission factors used in the Czech Republic
methodology were compared with the emission factdrSlovakia, Poland and Germany in the
context with the default emission factors. It wasirfd that the emission factors employed for
calculation of emissions in the Czech Republic meétihogy correspond, in their range, to the
emission factors employed in the other countriesm@arison of the emission factors used in the
Czech Republic with the emission factors of the@urding countries corresponds to the level of Tier
2.

Control of the transfer of numerical data from tharking set to the CRF Reporter did not reveal any
differences..

The final working set in EXCEL format was locked pieevent intentional rewriting of values and
archived at the coordination workplace.

The protocols on the performed QA/QC proceduresta@d in the archive of the sectoral director.

3.4.2.5 Source-specific recalculations
No recalculations were performed.

3.4.2.6 Source-specific planned improvements

Utilization of the Improved Methodology for detemation of methane emissions in the gas industry
in the Czech Republic to refine fugitive methanessions in sector 1B2b — Natural Gas.

Specific attention will be paid to uncertainty detenation and assessment.

93



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

4. Industrial Processes (CRF Sector 2)

This category includes emissions from actual preeesnd not from fuel combustion used to supply
energy for carrying out these processes. For exgniplthe production of cement, consideration is
given only to emissions derived from the thermalaeposition of mineral raw materials (specifically
CO, emissions from the decomposition of limestone) aatdfrom fuel used to heat the rotary kiln
(considered in category 1A2f). However, the siwmtiin iron and steel production is more
complicated. Evaluation of the G@missions is based on consumption of metallurgiokk in blast
furnaces, where coke is used dominantly as a regumgent (iron is reduced from iron ores), even
though the resulting blast furnace gas is also dseenergy production, mainly in metallurgical
plants. It should also be borne in mind that emissioccurring during petroleum refining belong in
categories 1A1b or 1B2 (fugitive emissions).

4.1 Overview of sector

Basic information on emissions of greenhouse gasdghe main sectors is given in Chapter 2. More
specific information can be found at the beginnafiggach subsequent chapter or in the publication
(Cenia, 2008).

Direct greenhouse gases in this sector consistlynainCO, emissions in the production of iron and
steel and mineral products (cement, lime, glasscanamic production, limestone and dolomite use).
N,O emissions, which come from chemical industryrigiacid production) and F-gas emissions and
consumption are less important gases. Iron andl ement production, F-gases Use, Limestone and
Dolomite Use, Lime production and Nitric acid pratan can be considered to key categories
(KC) according to IPC@ood practice(IPCC, 2000, IPCC, 2003). Tab. 4.1 gives a sumrohrhe
main sources of direct greenhouse gases in thiwrséoot only KC), shows share of national
emissions in 2008 and lists type of key categopjyais, which identified as a key source.

Tab. 4.1 Overview of significant sources in sectdndustrial processes (2008)

Category Character of category Gas % of total GHG*
2C1 Iron and steel KC (LA, TA, LA*, TA%) CQ 5.3
2A1 Cement production KC (LA, LA%) (619) 14
2F1-6 F-gases Use - ODS substitutes KC (LA, TA, LAAY) HFCs, PFCs 0.9
2A3 Limestone and Dolomite Use KC (LA, TA, LA*, TA%) CO, 0.7
2A2 Lime production KC (LA, LA%) CcQ 0.5
2B2 Nitric acid production KC (LA, LA%) N,O 0.5
2B1 NH; production non-KC CQ 0.4

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

4.2 Mineral Products (2A)

This category describes GHG emissions from the foeh-emissions from cement and lime
production, limestone and dolomite use, glass anangics production.

4.2.1 Cement production (2A1)

CO, emissions from cement production have decrease@ 49990 having the lowest value in 2002.
The decrease in the emissions during 1990’s wasechby the transition from planed economy to
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market economy. This led to decrease in indusmiatiuction and also emissions. Since 2003, the
cement production began to recover and producticreased. Decrease in emissions in 2008 was
caused by the economic crisis and related congirucbnstraints.

4.2.1.1 Source category description

Cement production is one of the traditional antbggmic sources of carbon dioxide included in
inventories; however, its importance is incompayahaller than the total combustion of fossil fuels
Process-related GOs emitted during the production of clinker (cakiion process) when calcium
carbonate (CaCg) is heated in a cement kiln up to temperaturesmiut 1 300 °C. During this
process, calcium carbonate is converted into li@aQ - calcium oxide) and carbon dioxide. £LO
emissions from combustion processes taking platiesitement industry (especially heating of rotary
kilns) have been reported in IPCC category 1A2inéstone (and dolomite) contains also small
amount of magnesium carbonate (Mgg@nd fossil carbon (C), which will also calcinateoxidize

in the process causing G@missions.

4.2.1.2 Methodological Issues

CO, emissions from2A1 Cement productionan be calculated according to the 2000 GPG fitwen t
production of cement (Tier 1) or clinker (Tier Rew IPCC Guidelines (IPCC, 2006) describes a new
approach based on direct data from individual dpesaof cement kilns (Tier 3). Since 2006
submission methodology equal to the Tier 3 has lmwployed. CQ@ emissions are based on data
submitted by the cement kiln operators for prepanadnd standard operation of the EU ETS system,
which includes all the cement kilns in Czech Rejaulhformation from individual kilns is reported t
the competent authority. This data covers year$,19996, 1998 - 2002 and 2005 - 2008. For other
years the EF was extrapolated.

All operating cement plants in the Czech Repubieequipped with dust control technology and the
dust is then recycled to the kiln. Only in one catngant is a small part of the CKD discarded, for
technical reasons. Use of dolomite or amount ofmaamim carbonate in the raw material, as well as
fissile carbon (C) content is known, all above nered variables are used for emissions estimates in
the EU ETS system. For reasons of confidentialitig, not possible to make public available all edo
mentioned data, but only emission estimates.

Data on cement clinker production is published g €zech Cement Association (CCA) (CCA,
2009), which associates all Czech cement producEhsker production data together with
extrapolated EF was used for years without dirett drom cement kiln operators. IEF, which is
calculated based on G@missions and clinker production, varies from 6520 0.5534 t CQ/ t
clinker.

4.2.1.3 Uncertainty and time consistency

All uncertainty estimates of activity data and esioa factors have so far been based on expert
judgment (see Tab. 1.3 in Chapter 1.7).

Time series consistency is ensured as the abovéianed methodology are employed identically
across the whole reporting period from the base 1880 to 2008.

4.2.1.4 Source-specific QA/QC and verification
General QA/QC procedures and various source spegfiroaches are used for QA/QC:
* Inter-annual changes of IEF are analyzed.

» The EU ETS emissions reports from individual inst&dns are verified by independent
verifiers.

e Total emissions generated as the sum of emissions fion-combustion processes reported
by individual cement kiln operators to the competaathority are compared with the data
provided by the Czech Cement Association. Discrejgarare discussed.

4.2.1.5 Source-specific recalculations
No recalculations are applicable for this year.
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4.2.1.6 Source-specific planned improvements

It is planed to process all available informatidsoat uncertainty form the EU ETS and provide
category and national specific uncertainty assessme

4.2.2 Lime production (2A2)

CO, emissions from lime production have decreasediderably since 1990 having the lowest value
in 2008 (742 Gg C¢. The decrease in the emissions between 1990 @88 Wwas caused by the
transition from planed economy to market econonysiwre of lime kilns together with decrease of
industrial production. Since then, the lime produtslightly vary about 1 100 kt/year.

4.2.2.1 Source category description

CG, in this category is emitted during the calcinatstap. Calcium carbonate (Cagl@n limestone
and calcium / magnesium carbonates in dolomite (@adCQeMgCQO;) are decomposed to G@nd
quicklime (CaO) or dolomite quicklime (CaO+MgO)spectively.

4.2.2.2 Methodological Issues

Emissions from lime production were calculated éoaxdance with 2000 GPG. Only €@missions
generated in the process of the calcination stdpnef treatment are considered under category 2A2.
CO, emissions from combustion processes (heatingla$ kind furnaces) are reported under category
1A2f. National EF reflects the production of limadaquick lime (0.7884 t CQO/ t lime) (Vacha,
2004). Furthermore, it is taken into account therage purity (93%) (Vacha, 2004) of lime produced
in Czech Republic.

Activity data are based on statistics from the Gzeiene Association (CLA, 2009), which publishes
data on pure lime production, so that these data wensidered to be more accurate in comparison
with data from the Czech Statistical Office, whidh not differentiate between lime and hydrated
lime.

Tab. 4.2 shows comparison of €@missions calculated according to IPCC methodosogl/process-
related emissions reported for EU ETS. ETS datsetyocorresponds to the IPCC methodology and
national circumstances.

Tab. 4.2 Comparison of CQ emissions from lime production 2005 - 2008

Lime produced Process-specific CGemissions
[t/ year] [Gyg]
IPCC methodologl/ EU ETS
2005 1040 763 738
2006 1034 758 748
2007 1083 794 772
2008 1012 742 717

4.2.2.3 Uncertainty and time consistency

All uncertainty estimates of activity data and esioa factors have so far been based on expert
judgment (see Tab. 1.3 in Chapter 1.7).

Time series consistency is ensured as the invemppyoaches concerned are employed identically
across the whole reporting period from the base 280 to 2008.

4.2.2.4 Source-specific QA/QC and verification
General QA/QC procedures and various source spegifiroaches are used for QA/QC:

e The EU ETS emissions reports from individual iflatédns are verified by independent
verifiers.

« Emission estimates are compared with the sum ofsanis from non-combustion processes
reported by individual lime kiln operators to thenwpetent authority and with the data
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provided by the Czech Lime Association. Discrepawey discussed and preliminary result
shows that the value of average purity is probalghtly above-estimated.

4.2.2.5 Source-specific recalculations
No recalculations are applicable for this year.

4.2.2.6 Source-specific planned improvements

It is planed to process all available informatidsoat uncertainty form the EU ETS and provide
category and national specific uncertainty assessme

4.2.3 Limestone and Dolomite Use (2A3)

Category2A3 Limestone and Dolomite Useclude emissions from sulphur removal with linoest
and emissions from limestone and dolomite useritesng plants. Emissions from sulphur removal
have increased since 1996, when the first sulpgineral unit came into operation. All Czech thermal
power plants are equipped with sulphur-removalsugihce 1999. Since 1999 this emissions varied
among 0.5 to 0.6 Mt CQaccording to electricity production from thermatdgwn coal) power plant.
Emission from limestone and dolomite use in singgplants have fluctuated and was influenced by
the transition from planed economy to market econamstructuring and modernization of the iron
and steel industry.

4.2.3.1 Source category description

From the chemical standpoint, sulphur removal fimmbustion products in coal combustion, using
limestone, is a related source of £&nissions, although it is not of great importartdere, it holds
that one mole of SOremoved releases one mole of O@thout regard to the sulphur-removal
technology employed and the stoichiometric exdeassestone and dolomite are added to sinter where
they are calcined, the products subsequently aasrglag formers in blast furnaces.

4.2.3.2 Methodological Issues

CO, emissions from sulphur removal were calculatedmfrooal consumption for electricity
production, sulphur content and the effectivendssufphur removal units between 1996, when the
first sulphur removal units came into operatiorg @005. In 2005, these data were verified with data
from individual power plants, which were collecfed EU ETS preparation and which cover the years
1999 — 2005. Data form EU ETS has been used sif0é.ZFig. 4.1 shows comparison of both
methodologies. Tab. 4.3 lists data for this catggor

Emissions from limestone and dolomite use in singeplants were new source, in 2006 submission,
which was identified in the process of preparatidnthe EU Emission Trading Scheme. Only 2
sintering plants have existed in the CR in recémies. CQ emissions from this category are
calculated on the basis of data from statisticse($teel Federation, Inc - production of agglomefate
sinter) and the EF value, which was derived fromBEXS CQ emission data based on the limestone
and dolomite compositions and consumptions (0.@®4/t sinter). Tab 4.3 lists data for this
category.

In the CRF tables emissions and activity data @dptsur removal with limestone and emissions from
limestone and dolomite use in sintering plantsraported together in the category 2A3 Limestone
and Dolomite Use.
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Tab. 4.3 CG, emissions from Limestone and Dolomite Use in degliurization unit, sinter plant, in 1990 —
2008 [Gg]

CO, emissions from CO, emissions from
desulfurization sinter plant
1990 NO 678
1991 NO 605
1992 NO 283
1993 NO 251
1994 NO 291
1995 NO 519
1996 76 587
1997 241 510
1998 417 492
1999 537 438
2000 540 468
2001 551 482
2002 551 492
2003 560 473
2004 551 494
2005 589 467
2006 587 483
2007 614 492
2008 607 411

4.2.3.3 Uncertainty and time consistency

All uncertainty estimates of activity data and esioa factors have so far been based on expert
judgment (see Tab. 1.3 in Chapter 1.7).

Time series consistency is ensured for the limestand dolomite use in sintering plants as the
inventory approaches concerned are employed igglytiacross the whole reporting period from the
base year 1990 to 2008. Time series for sulphuovaiwith limestone is not fully consistent as the
methodology was changed. The Figure 4.1 shows rdiftees between estimates based on coal
consumption for electricity production, sulphur temt and the effectiveness of sulphur removal and
estimates provided for EU ETS.
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Fig. 4.1 Emission estimates comparison for Limestenand Dolomite Use in desulphurization unit, in
1990 — 2008 [GQ]

4.2.3.4 Source-specific QA/QC and verification
In the limestone and dolomite use category ger@@fdQC procedures are used.

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

4.2.3.6 Source-specific planned improvements
It is planed to process all available informatidoat uncertainty form the EU ETS and provide
category and national specific uncertainty assessme

4.2.4 Other (2A7)

The 2A7 Othercategory summarizes emissions fr@ass Production (2A7.1 — GPand fromBrick
and Ceramics Production (2A7.2 — ¢@nd CH). CO, emissions from2A7.1 Glass production
equaled 213 Gg in 2008. Emissions fr@mick and Ceramics Production (2A7.arcounted 154 kt
CO, eq. in 2008.

4.2.4.1 Source category description

CO, emissions fronGlass Production (2A7.1are derived particularly from the decomposition of
alkaline carbonates added to glass-making sand.a&@@® CH emissions from Brick and Ceramics
Production, are derived patrticularly from the deposition of alkaline carbonates, fossil and biogeni
carbon based substances included in the raw miateria

4.2.4.2 Methodological Issues

The emission factor value of 0.14 t €Q glass was taken from the new version of thielehook
(EMEP / CORINAIR Atmospheric Emission Inventory @ebook, 1999). Activity data are collected
and published by the Association of the Glass agrd@ic Industry of the Czech Repubilic.

Emissions from 2A7.2 Brick and Ceramics Productiomre derived particularly from the
decomposition of alkaline carbonates fossil andgyéidc carbon based substances included in the raw
materials. The EF value was derived from individurastallation data collected for EU ETS
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(emissions) and from CSO (production). The calenats based on the total production of ceramic
products (fine ceramics, tiles, roofing tiles, dmitks) and the EF value.

4.2.4.3 Uncertainty and time consistency

All uncertainty estimates of activity data and esita factors have so far been based on expert
judgment (see Tab. 1.3 in Chapter 1).

Time series consistency is ensured as the invemtppyoaches concerned are employed identically
across the whole reporting period from the base 1880 to 2008.

4.2.4.4 Source-specific QA/QC and verification
In the 2A7 Other category general QA/QC procedaresused.

4.2.4.5 Source-specific recalculations
No recalculations are applicable for this year.

4.2.4.6 Source-specific planned improvements

It is planned to process all the available infoipratabout uncertainty from the EU ETS and to
provide category and national specific uncertaadgessments. Also it is planned to verify emission
estimates with data from the EU ETS system and @tv&lable sources.

4.3 Chemical Industry (2B)

4.3.1 Source category description

This category includes mainly G@missions fron2B1 Ammonia Productioand NO emissions from
2B2 Nitric Acid ProductionBesides, limited BD is also emitted from caprolactam production and a
small amount of Cilis emitted from 2B5 (other), mainly from productiof ethylene and styrene.
Only N,O emissions fron2B2 Nitric Acid Productiorare identified in this category as a key source
(level assessment).

4.3.2 Methodological Issues

CO, emissions fron2B1 Ammonia Productiofincluding hydrogen production by steam gasifimati
followed by the shift reaction) are reported in théustrial processes category.

Emissions are calculated from the corresponding usmtnoof ammonia produced, using the
technologically-specific emission factor 2.40 Gg Z@g NH; (Markvart and Bernauer, 2005, 2006).
This emission factor was derived from the releviathnical literature Ullman’s Encyclopedia
(Wiley, 2005). A potential uncertainty in the emmss factor for ammonia would not influence the
total sum of C@emissions because a corresponding amount of esiymasout) is not considered
in the energy sector. The relevant activity dath @rresponding emissions are given in Tab. 4.4.
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Tab. 4.4 Activity data and CQO, emissions from ammonia production in 1990 — 2008

Year 1990 1991 1992 1993 1994 1995 1996 1997

Residual fuel oil used for| 17 193] 10770 11104| 10383 11593 10235 11015 10095
NH; product. [TJ]

Ammonia producedkt] 335.9 325.5 335.6 313.8 350.4 309.3 332.9 305.1
CO, 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| 10407 8864| 10144 8538 7449 9696 9721 8478
NH; product. [TJ]

Ammonia producedkt] 3145 267.9 306.6 258.0 2251 293.0 290.8 253.6
CO, from 2B1,[Gg] 755.5 643.6 736.5 619.9 540.8 703.9 698.7 609.3
Year 2006 2007 2008

Residual fuel oil used for
NH; product., [TJ]

Ammonia produced, [kt] 2419 226.6 256.5
CO, from 2B1, [Gg] 581.1 544.4 616.3

8086 7575 8487

Nitrous oxide emissions from@B2 Nitric Acid Productionare generated as a by-product in the
catalytic process of oxidation of ammonia. It fal®from domestic studies (Markvart and Bernauer,
1999, 2000, 2003), describing conditions prior @4, that the resulting emission factor depends on
the technology employed: higher emission factoueslare usually given for processes carried out at
normal pressure, while lower values are usuallegifor medium-pressure processes. Two types of
processes were carried out in this country bef@@42at pressures of 0.1 MPa and 0.4 MPa.. The
amount of nitrous oxide in the exit gases is affected by the type of process employed to remove
nitrogen oxides, NQ(i.e. NO and N@. In this country, the process of Selective CaimlReduction
(SCR) is mostly used, which slightly increasesdaheunt of NO, and also to a certain degree Non-
Selective Catalytic Reduction (NSCR), which alsmoges NO to a considerable degree.

Studies (Markvart and Bernauer, 2000, 2003) recamambe following emission factors for various
types of production technology and removal procesisat are given in Tab. 4.5. The emission factors
for the basic process (without DENOX technology® ar accord with the principles given in the
above-cited IPCC methodology. The effect of thexN@moval technology on the emission factor for
N,O was evaluated on the basis of the balance cétmsapresented in studies (Markvart and
Bernauer, 1999, 2000, 2003).

Tab. 4.5 Emission factors for NO recommended by (Markvart and Bernauer, 2000) for1990 - 2003

Pressure in HNgproduction 0.1 MPa 0.4 MPa
Technology DENOX - SCR NSCR - SCR NSCH
Emission factors D [kg N,O / t HNG] 9.05 9.20 1.80 5.43 5.58 1.09

Collection of activity data for HNgproduction is more difficult than for cement protaoc because

of the present legislation, which complicates #leasing of statistical data on manufactured pr@duc
where the number of producers is smaller than quakto) three. Therefore, it was necessary to
obtain them by questioning all three producershim €zech Republic, see (Markvart and Bernauer,
1999, 2000, 2003, 2004)

Studies (Markvart and Bernauer, 1999, 2000, 20084Ralso give the value of,@ emissions from
the production of caprolactam: 0.27 GgN\per annum. However, this amount is small compaitu
other sources. A recent study (Markvart and Bema@07) reports a small increase in this value to
0.305 Gg NO per annum since 2006. Adipic acid, which is coesed to be a significant source of
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N,O on a global scale, has not been manufacturetianCzech Republic for some time. Further
potential sources of JO from other nitration processes in chemical teémoshould be negligible.
During 2003, conditions changed substantially agsult of the installation of new technologies
operating under a pressure of 0.7 MPa. At the séime, some older units operating under
atmospheric pressure of 0.1 MPa were phased oatelthanges in technology were monitored in the
study of Markvart and Bernauer (Markvart and Besral?005). This study presents a slightly
modified table of MO emission factors, while those for new technolggiere obtained from a set of
continuous emission measurements lasting sevemnalth®oOther values are based on several discrete
measurements. A table of these technology-spemifissions factors is given below.

Tab. 4.6 Emission factors for NO recommended by Markvart and Bernauer, for 2004 ad thereafter

Pressure 0.1 MPa 0.4 MPa 0.4 MPa 0.7 MPa
DENOX process SCR SCR NSCR SCR
EF, kg NO / t HNO; (100 %) 9.05 4.9 1.09 7.8%

A EF without NO mitigation. Cases of 4 mitigation in 2005 -2008 are shown in Tab. 4.7

In submissions 2006, 2007, 2008 and 2009, the tdaby-specific EF for conditions: 0.4 MPa,
NSCR was considered as 2.72 kg N20O / t HNO3 (100T¥iy value presented in the study (Markvart
and Bernauer, 2005) was considered on the not fapresentative set of data. New and more
comprehensive set data, see (Markvart and Berna0@9) revealed, that original value EF = 1.09 kg
N20O / t HNO3 (100 %), which is presented in Talb. d@nd 4.6 is suitable for this technology for the
whole period 1990 - 2008.

In the last quarter of 2005, a newONmitigation unit based on catalytic decompositidrN,O was
experimentally installed for 0.7 MPa technology,iethbecame the most important in the Czech
Republic. As a consequence of this technologyrélevant EF decreased from 7.8 to 4.68 k@M
HNO; (100 %). Therefore, the mean value in 2005 forGh¥eMPa technology was equal to 7.02 kg
N,O/t HNG; (100 %), (Markvart and Bernauer, 2006)

In 2006 - 2009, the mitigation unit described abavas utilized in a more effective way, see
(Markvart and Bernauer, 2007 - 2009). The decre@asige emission factor for 0.7 MPa technology as
a result of installation of the J mitigation unit and gradual improvement of théeetiveness is
given inTab. 4.7.

Tab. 4.7 Decrease in the emission factor for 0.7 MPtechnology due to installation of the BD mitigation
unit

Year 2004? 2005 2006 2007 2008
EF, kg NO / t HNG; (100 %) 7.8 7.02 5.94 4.37 4.82
Effectiveness of mitigation, % - 10 23.9 43.9 38.2

AEF without NO mitigation.

The emission factors used in the Czech Republicampared with the EFs presented in the IPCC
methodology (IPCC, 2000) in the Tab. 4.8.

Tab. 4.9 gives the JO emissions from production of nitric acid, inclndithe production values. This
table also gives the newly recalculated value68i4 - 2007 (as explained above), together with the
original values (in parenthesis).
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Tab. 4.8 Comparison of emission factors for pD from HNO 3 production

Production process A Emission factor Reference
(kg N;O/t 100% HNQ)

Canada (IPCC, 2000)

Plants without NSCR 8.5

Plants with NSCR <2

USA (IPCC, 2000)

Plants without NSCR 9.5

Plants with NSCR 2

Norway (IPCC, 2000)

Process-integrated,® destruction <2

Atmospheric pressure plant 4-5

Medium pressure plant 6-7.5

Other countries (IPCC, 2000)

Dual-pressure plant (European design) 8-10

Older plants (pre-1975), without NSCR 10-19

Czech Repubti (Markvart and

Atmospheric pressure plants 9.05 Bernauer, 2009)

Medium pressure plants with SCR 4.9

Medium pressure plants with NSCR 1.09

High pressure plants SCR (ngldecomposition) 7.8

High pressure plants SCR (with® decomposition) 4.82

Tab. 4.9 Emission trends for HNQ production and N,O emissions

Production of HNG, Emissions of NO [Gg N,O]
[Gg HNG; (100 %)] from HNG; production
1990 530.0 3.63
1991 349.6 2.37
1992 439.4 2.98
1993 335.9 2.27
1994 439.8 2.94
1995 498.3 3.37
1996 484.8 3.06
1997 483.1 3.33
1998 532.5 3.59
1999 455.0 2.95
2000 505.0 3.36
2001 505.1 3.32
2002 437.1 2.87
2003 500.6 2.86
2004 533.7 3.27 (3.46)
2005 532.2 3.0 (3.26)
2006 543.1 2.76" (2.95)
2007 554.2 2. 28 (2.49)
2008 507.0 2.14

4 newly recalculated values

Estimation of CH from the chemical industry (category 2B5) is basedhe Tier 1 approach (IPCC,
1997). In order to improve the completeness, ailddtinquiry was performed to supplement the list
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of chemicals in category 2B5. In this way, the attproduction data and corresponding methane
emissions were obtained for carbon black, styremedichlorethylene (so far reported as “NE”), but
only for 2008. Data are not available for the poes years. It was confirmed that no methanol
production is in operation (reported as “NO”). Lldmissions from ethylene production are
traditionally reported for the whole 1990 - 2008ipé and lie in the interval 0.3 - 0.5 Gg.

In 2008, sectoB Chemical Industremitted 1.13 Gg of methane, mainly from ethyledd§ Gg)
and styrene (0.60 Gg) production. This contribufibd3 Gg in 2008) is not very important.

Emission estimates of precursors for the relevabtategories have been transferred from NFR to
CRF, as described in the previous chapters.

4.3.3 Uncertainty and time consistency

All uncertainty estimates for the activity data adission factors have so far been based on expert
judgment (see Tab 1.3 in Chapter 1). Their impraseinis ongoing and some uncertainty values for
HNO; production have been revised and used in this ®msion: uncertainty in activity data was
lowered from 10% to 5% and uncertainty of the ma@ EF was lowered from 25% to 20%.

Time series consistency is ensured as these inyeapproaches are employed identically across the
whole reporting period from the base year of 199@Q08. Only ClH emissions from carbon black,
ethylene and styrene are reported solely for 2008.

4.3.4 QA/QC and verification

The sector-specific QA/QC plan follows from the mieplan described in Chapter 1. The greatest
attention was focused on identifying gaps and ifigedions using the new reporting software (CRF
Reporter), specifically by observing trends in figs and by checking IEFs. Attention was also
focused on checking sources from inter-sector bauesl (Energy, Industry) that they are neither
omitted nor counted twice. GGmissions from residual oil used for ammonia potida are not
considered in Energy sector.

According to the QA/QC plan, data and calculatigmevided by the external consultants (M.
Markvart and B. Bernauer) are checked by the egfertn CHMI and vice versa.
Technology-specific methods for,® emission estimates have been improved by incatipgr direct
emission measurements, especially for new techgdldg MPa), which is now predominant in the
Czech Republic.

4.3.5 Recalculations

One recalculation in the 2004 - 2007 period wasopered for NO emissions from HN@production.
Estimation of these emissions in the Czech Republibased on the use of technology-specific
emission factors taking into consideration the psscconditions in Czech plants. The emission factor
respect the three pressure levels employed (34lar@l 0.7 MPa) and the relevant use of NOx and/or
N,O abatement technologies: selective catalytic rdolugSCR) of NOXx, non-selective catalytic
reduction (NSCR) of NOx, which also reduces emissiof NO, and recently-introduced ,®8
mitigation based on catalytic,® decomposition for 0.7 MPa technology.

For 0.4 MPa technology in combination with NSCRe #mission factor 1.09 kg.8/t HNO; was
used for 1990 — 2003 while, from 2004, this EF waseased to 2.72 kg N/t HNO;. However, new
plant measurements revealed that the original EEGH kg NO/t HNG; is also suitable for the years
after 2003.

Consequently, in the recalculation, the value EEG9 kg NO/t HNO; was used for the whole time
period since 1990 for the 0.4 MPa technology comiwith NSCR. This recalculation improves the
quality of the inventory in accordance with goodagtice and improves the time series consistency.
The approaches used for the other technologiesioneat above remain unchanged.
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4.3.6 Source-specific planned improvements
It is planed to continue improvement of the undetyedata.

4.4 Metal Production (2C)

4.4.1 Source category description

This category includes mainly G@missions fron2C1 Iron and Steel ProductiomBesides, small
amount of CHis emitted too. C@emissions from iron and steel are identified &syacategory. C®
emissions from the process of iron and steel prid@uovere originally reported in the energy
categoryl A2 Manufacturing Industries and Constructitmgether with energy related emissions from
iron and steel. In the 2004 inventory submitte@@06, these emissions were re-classified according
to Good Practice (IPCC, 2000) as emissions fronudtrial processes, 2C1. In this way, the relevant
rearrangements have been applied to the wholesdats.

Ferro-alloys are manufactured to a limited degnetié Czech Republic; this process can constitute a
unsubstantial source of GQmissions. Unfortunately, CSO does not monitor daya on this
production process. Investigation revealed one lsmpifoduction plant, which reports that aluminium
is used as a reducing agent; this does not le@®t@missions.

4.4.2 Methodological Issues

CO, emissions were determined for category 2C1 usipgoaedure corresponding to Tier 1 of the
Good Practice Guidancéor 2C1. This calculation was based on the amadirdoke consumed in
blast furnaces. The calculation was carried outgdiCV = 28.51 MJ/kg in 2008 (NCV interval for
period 1990 - 2008 is (27.8 - 28.8 MJ/kg) and usimgcarbon emission factor for coke, 29.5t C,/ TJ
which is the IPCQlefaultvalue (IPCC, 1997). As the final products in metgjical processes are
mostly steel and iron with very low carbon contetite relevant correction for the amount of carbon
remaining in the steel or iron was taken into aotdyy using factor 0.98, i.e. the same factor that
standardly used for combustion of solid fuels @h&lation factor). The major part of G@missions
calculated in this manner is, in reality, emittedtihe form of the products of combustion of blast-
furnace gas occurring mainly in metallurgical ptanivhile a smaller part is emitted from heat
treatment of pig iron during its transformatiorsteel.

The relevant activity data and corresponding emigsare given in Tab. 4.10.

Tab. 4.10 Activity data and CQ, emissions from iron and steel in 1990 - 2008

Year 1990 1991 1992 1993 1994 1995 1996 1997

Coke consumed
in blast furnacedkt]

CO, from 2C1,[Gg] 12 533 8 781 10 230 7 690 8231 8 659 8012 8 553

4222 2959 3 447 2582 2724 2 866 2643 2811

Year 1998 1999 2000 2001 2002 2003 2004 2005

Coke consumed
in blast furnacegkt]

CO, from 2C1,[Gg] 7 555 5996 7 086 6612 6 882 7 576 8 491 7318

2483 1964 2321 2174 2270 2 499 2851 2 466

Year 2006 2007 2008

Coke consumed
in blast furnacedkt]

CO, from 2C1,[Gg] 8 425 8 030 7423

2829 2724 2 456
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Estimation of CH from metal production is based on the CORINAIR lmeiblogy. Metal production
emits only 2.5 — 6.0 Gg of methane.

Emissions of methane in 2008 equaled 3.2 Gg, othvli7 Gg corresponds to the contribution of
methane emissions from coke production. In thiecéise relevant activity data correspond to the
amount of coke produced from the Energy Balanceb@iCR are given in CRF Tables. In contrast,
the activity data used for calculation of C€missions, which are given in Tab. 4., corresponthe
amount of coke consumed in blast furnaces. These ware determined from the CSO material
“Energy intensity of manufacture of selected prddudt should be pointed out that these two series
are not completely identical (e.g. part of the cpkeduced is used for other purposes and imported
coke can also be used in blast furnaces).

Emission estimates of precursors for the relevabtategories have been transferred from NFR to
CRF, as described in previous chapters.

4.4.3 Uncertainty and time consistency

The uncertainty estimates were based on expertnjady (see Table 1.3 in Chapter 1). Their
improvement is ongoing and is planned for inclusiothe next NIR.

Consistency of the time series is ensured as thentory approaches concerned are employed
identically across the whole reporting period fribra base year of 1990 to 2008.

4.4.4 QA/QC and verification

The sector-specific QA/QC plan follows from the mieplan described in Chapter 1. The greatest
attention was focused on identifying gaps and ifigedions using the new reporting software (CRF
Reporter), specifically by observing trends in figs and by checking IEFs. Attention was also
focused on checking sources from inter-sector bauesl (Energy, Industry) that they are neither
omitted nor counted twice. G@&missions from coke used in blast furnaces arecaonsidered in
Energy sector.

Activity data available in the official CSO matdsain relation to QA/QC were independently
determined by experts from CHMI and KONEKO and waratually compared. Experts at CHMI
additionally checked most of the calculations eatout by experts at KONEKO and vice versa.

4.4.5 Recalculations
No recalculations were employed in this submission.

4.4.6 Source-specific planned improvements

It is planned to implement uncertainty assessmidotreover, application of more advanced Tier 2
methodology for Iron and steel production is plahne the future. At the present time, options are
being explored for obtaining the relevant datatliis purpose.

4.5 Other Production (2D)

In this sector are reported only indirect GHGs &@d from sectors Pulp and Paper; Food and Drink.

4.6 Production of Halocarbons and Sk (2E)

Halocarbons and SBre not produced in Czech Republic.
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4.7 Consumption of Halocarbons and Sk (2F)

4.7.1 Source Category Description

Emissions of F-gases (HFCs, PFCsg)9fthe Czech Republic are at a relatively loweledue to the
absence of large industrial sources of F-gasess@mis As mentioned above, F-gases are not
produced in the Czech Republic and therefore thegeno fugitive emissions from manufacturing.
Additionally, there is no production of other flumated gases (CFCs, HCFCs, etc.) that could lead to
by-product F-gases emissions and there is no alumiand magnesium industry in the Czech
Republic. F-gases emission in 2008 dropped compar@D07 as result of finance crisis and lower
production in air-conditioning, refrigeration anakr éndustry.

F-gases emissions from national sources are coomhgfrom their consumption in applications as
follows:

Sk used in electrical equipment,

SFKs used in sound proof windows production,

SFKs used in special applications (laboratory),

HFCs, PFCs and $lased in semiconductor manufacturing,

HFCs and PFCs used as refrigerants in refrigeratnohair conditioning equipment,
HFCs used as propellants in aerosols,

HFCs used as blowing agents,

HFCs used as extinguishing agents in fixed firbtfigy systems.

No official statistics that would allow easy disagggated reporting and / or use of the highest tess
currently available in the Czech Republic. All ti@ta are collected based on voluntary cooperation
between sectoral experts and private companies.

For source consumption of F-gases, potential eamssincreased from 169.4 Gg £Q in 1995 to
3177.0 Gg CO¢, in 2008. This significant increase could be expmd mainly due to a substantial
increase in the use of HFCs. For the source consoimpf F-gases, actual emissions increased from
76.1 Gg CQq in 1995 to 1 337.0 Gg GQ,. in 2008. This significant increase could be expdi
mainly due to a substantial increase in the useR€Es in refrigeration. The marked sharp decrease
between 2007 and 2008 is due to a production deerea a result of financial crisis. Detailed
information about actual and potential emissiorgiven in Table 4.11 and CRF Tables.

NG h~WNE
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Tab. 4.11 HFCs, PFCs and Sfpotential and actual emissions in 1995 - 20069 CG; ¢q]

Potential Actual
HFCs PFCs SF6 Total HFCs PFCs SF6 Totdl
1995 2.21 0.35 166.82 169.3B 0.73 0.12 75,20 7606
1996 134.51 4.22 183.07 321.8p 101.31 411 77|52 18%.94
1997 479.44 1.17 180.49 661.1D 244.81 0.89 95|48 341.18
1998 577.87 1.17 126.02 705.017 316.56 0.89 64|19 381.63
1999 411.87 2.74 110.9d 525.5p 267.47 2.65 76|98 3471.01
2000 674.32 9.45 206.02 889.7p 262.50 8.81 141,92 41$.23
2001 | 1045.13 14.49 223.23 1282.44 393.37 12/35 168.73 574.45
2002 | 1092.41 17.91 211.8% 1322.37 391.p9 13\72 67.72 72.78
2003 | 1343.94 28.64 339.26 1711.44 590.14 2453 101.25 715.93
2004 | 1 215.00 20.98 208.00 1443.498 600.30 17,33 51.89 69.58
2005 | 1 280.55 13.77, 156.88 1451.30 594.p1 10,08 8%.88 90.16
2006 | 2573.99 30.33 161.90 2766.41 872.35 22\56 83.07 77.98
2007 | 3884.78 27.57 133.84 4 046.18 1 605/85 20.16 7%.83 701.86
2008 | 3053.38 38.25 85.32 3176.95 126245 27,48 47.04 336.98

4.7.2 General Methodological Issues

Currently, the national F-gases inventory is basedhe method of actual emissions. The method of
potential emissions is used only as supportingimétion.

According to theRevised 1996 IPCC Guideling$PCC, 1997), potential emissions have been
calculated from the consumption of F-gases (sunpaiestic production and import minus export and
environmentally sound disposal). Due to the redyivshort time of F-gases usage, it has been
assumed that the disposed amount is insignificBiné potential methodology is the same for all
categories of use of F-gases. The actual emissimibodology is specified for each category. The
method employed assumes that actual emissionsdshotiexceed potential emissions.

As these substances are not nationally producqehrinand export information coming from official
customs authorities are of the key importance viddal F-gases do not have a separate custom codes
in the customs tariff list as individual chemicabstances. SHs listed as a part of cluster of non-
metal halogenides and oxides, HFCs and PFCs &ee bs total in the cluster of halogen derivatives
of acyclic hydrocarbons. In order to determinedlact amounts of these substances, it is essemtial
obtain information from the customs statistics &atn individual importers and exporters, about (a)
the imported and exported amounts and (b) kindsubktances (or their mixtures), (c) the amounts
and types of disposed F-gases and also (d) thes areaisage; consequently, all importers and
exporters are additionally requested to complespexific questionnaire on export and import of F-
gases and to support the questionnaire by additiofesimation on the quantity, composition and use.
The most important importers and exporters alsortgpe imported and/or exported type of F-gases
and amounts directly to MoE. This is the third seuof data, which is used only for control of
potential emissions and partly for sectoral spibre detailed description of the methodology is
available under the separate docum®eth@ek and Michalek, 2005) which also contents allvaie
information for potential and actual emissions gkitions. Emissions of F-gases are based on data on
import and export of individual chemicals or thaiixtures (as bulk), but not on products.

4.7.3 Sector-Specific Methodological Issues

This chapter specifies the actual emissions metbggoused for a given sector. In the following
chapters, individuals sectors with similar methodgl are connected, e.g. a similar approach is used
in the foam blowing and sound-proof windows secforsestimation of actual emissions, and thus the
approach is described in one joint chapter. Detaiérmation on the data and methodology used are
included in a special report prepared by the eatgrartner MrRehé&ek in 2009 Rehaek, 2009).
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The most important category in view of actual emiss is Refrigeration and Air Conditioning
Equipment, which is responsible for 84.3 % of ackigases emissions.

4.7.3.1 Refrigeration and Air Conditioning Equipment

In the CRF Tables, emissions from this categorydivigled into only two sub-categorieatlAF11
Domestic Refrigeratioand2IlAF16 Mobile Air-Conditioningemissions from other subcategories are
also included in these two categories, becausackfdf detailed information.

Emissions fromMobile Air-Conditioninginclude mainly emissions from the “First-Fill” irhriee
Czechs car factories and from the relatively smaatiount used for servicing old equipment. The
calculation was performed using Equation 3.44 fr2@00 GPG; recently, has been assumed that
emissions from disposal and destruction are ndddidiecause of the relatively short time of us&-of
gases in this sector. This fact is also endorsethéynformation on disposed refrigerankekaek,
2009). The contribution of this sector to the tatetual F-gases emissions was 1.8 % in 2008. Ibean
anticipated that emissions from this category initkease in the future.

Emissions fromDomestic Refrigerationinclude emissions from servicing old equipment and
emissions from production new air-conditioning ouent since 2007. The calculation is performed
using the Tier 2 top-down approach methodology éfgn 3.40 from 2000 GPG); recently it has
been assumed that emissions from removal from ndedastruction are negligible because of the
relatively short time of use of F-gases in thisee®ehaek and Michalek, 2008). This sector has the
highest share on the total actual emissions ofdegavhich equaled 82.5 % in 2008.

4.7.3.2 Foam Blowing and Production of Sound-Proof Windows

F-gases are used in the Czech Republic only fodymiag hard foam. Only HFC-143a is used
regularly for foam blowing. HFC-227ea and HFC-24%gzre used once for testing purposes; iISF
used for production of sound-proof windows. Emissifrom these different categories are calculated
in a similar way. The default methodology and EBaiided in 2000 GPG are used for sound-proof
windows, specifically Equations 3.24 and 3.35. &mequations are used for foam blowing. The
contribution of foam blowing and production of sdeproof windows to total emissions of F-gases
equaled 0.3 and 0.6 %, respectively, in 2008.

4.7.3.3 Fire Extinguishers

Emission from this category is calculated on thsidbaf GPG 2000. Calculations are based on data
about production of new equipment and data abawtcgeof old equipment. The share of this sector
in the total actual F-gases emissions was 2.2 2008.

4.7.3.4 Aerosols / Metered Dose Inhalers and Solvents

Emissions from these categori@s-4 Aerosols / Metered Dose Inhalemsd2F5 Solvenfsare based
on 2000 GPG and Equation 3.35; EF equals 50 % cohgibution of these sectors to the total actual
F-gases emissions equaled 6.3 and 0.3 %, resdgctivé008.

4.7.3.5 Semiconductor Manufacture

Actual emissions from this category are calculatedthe basis of Tier 1 methodology. Emissions
from this category correspond to 3.6 % of the tat@ual 2008 emissions of F-gases. No data are
available for more precise emission calculatiorgs this category is not very important.

4.7.3.6 Electrical Equipment

Emissions from this category are calculated acogrdo 2000 GPG, specifically Equation 3.13.,
which is called the Tier 3a method. Basic data ahew equipment and services can be obtained from
above mentioned questionnaires. This equipmenidyced by only one company and is serviced by
several companies. Emissions from this categorsespond to 2.3 % of the total actual emissions of
F-gases in 2008. The share of this category irtdted actual emissions has decreased rapidly since
1995 due to a decrease in the use @fiSEhis sector and increase in the use of HFGsfrigeration.
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4.7.3.7 Others

This category includes tt#F9 Other / Laboratoriesategory. This category was included in the 2006
submission for the first time and encompasses énis®f Sk from laboratory use. The amount of F-
gases in 2008 was not identified in this categBitential and actual emissions are calculateden th
same way in this sector.

4.7.4 Uncertainty and time consistency

The uncertainty estimates were based on expertrjadg (seeChyba! Nenalezen zdroj odkaa. in
Chapter 1). Their improvement is ongoing and isupéad for inclusion in the next NIR.

Time series consistency is ensured as the invemtppyoaches concerned are employed identically
across the whole reporting period from the base 280 to 2008.

4.7.5 QA/QC and verification

Verification has been performed by comparison dadaceived from the customs authorities, from
submitted questionnaires and from reports of ingydrtimporters and/or exporters to MoE.
Methodology and calculations are performed indepatigd two times and compared. This comparison
find some slight EF fault for SFemissions.

4.7.6 Recalculations
No recalculations are applicable for this year.

4.7.7 Source-specific planned improvements

In the future, it is planned that data will be obeal about the lifetime of refrigeration and air-
conditioning equipment. It is also planned to perf@an uncertainty assessment.

In the current situation, only emissions from birport and export are calculated and reported; an
inventory of F-gases in products is under prepamatrirst result were already published (Karbanova,
2008, Vackova and Véacha, 2008), but it is necessagontinue, verify data sources, methodology,
results and prepare whole time-series estimates.
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5. Solvent and Other Product Use (CRF Sector 3)

NMVOC emission shows a long-term decreasing trdiils is caused by many factors, the chief of
which are primarily gradual replacement of synthetiatings and other agents with a high content of
volatile substances by water-based coatings andr gikeparations with low solvent contents in

industry and amongst the population. In additiodTBhave been introduced in large industrial

sources, especially those covered by the regim&cofNo. 76/2002 Coll., on integrated prevention

(IPPC). This favourable trend has been slowed dozaently by increasing domestic production,

especially in the automobile industry.
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Fig. 5.1 Trend of NMVOC emissions from Solvent an@®ther Product Use[Gg NMVOC]

5.1 Source category description

This category includes particularly emissions of WMMC (ozone precursor) from the use of solvents,
which are simultaneously considered to be a soafc€O, emissions (these solvents are mostly
obtained from fossil fuels), as their gradual okimain the atmosphere is also a factor. Howeves, t
use of solvents is not an important source of €Qissions - in 2008, G&@missions were calculated
at the level of 0.283 Mt CO

This category (Solvent and Other Product Use) imldodes NO emissions from use of this substance
in the food industry (aerosol cans) and in healtlhe c(anaesthesia). These not very significant
emissions corresponding to 0.75 GgoNwere derived from production in the Czech Repu(fli6 Gg
N,O) and from import of BD (0.15 Gg NO), see (Markvart and Bernauer B., 2009)

In the Czech Republic, no relevant data are availabdistinguish between, used in anaesthesia
and for aerosol cans. Therefore, the existing $po for anaesthesia) is based only on a rough
estimate.

5.2 Methodological aspects

The IPCC methodology (Revised 1996 IPCC Guidelid®97) uses the CORINAIR methodology
(EMEP / CORINAIR Guidelines, 1999) for processingdMOC emissions in this category. This
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manual also gives the following conversions for tledevant activities, which can be used in
conversion of data from the CORINAIR (i.e. SNARusture to the IPCC classification.

Tab. 5.1 Conversion from SNAP into IPCC nomenclatue

SNAP | SOLVENT AND OTHER PRODUCT USE IPC(

06 01 Paint application 3A Paint application
Items 06.01.01 to 06.01.09

06 02 Degreasing, dry cleaning and electronic 3B grBasing 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 of BD 3D Other
Items 06.06.01 to 06.06.02

Inventory of NMVOC emissions for 2008 for this s®ds based on a study prepared by SVUOM Ltd.
Prague (Geimplova and Thirner, 2009). This studldborated annually for the UNECE / CLRTAP
inventory in NFR and is also adopted for the NadldBHG inventory.
Solvent Use chapter is based on the following sssiof information:

= gtatistical information on producers and importsrifrthe Czech Statistical Office,
= REZZO data,
= annual reports of the Association of Coatings Pcedsi and Association of Industrial
Distilleries,
= information from the Customs Administration.
= regular monitoring of economic activities and eanimdevelopments in the CR, knowledge
and monitoring of important operations in the sphef surface treatments, especially in the
area of application of coatings, degreasing anainitej;
= regular monitoring of investment activities is mered in the CR for technical branches
affecting the consumption of solvents and for oNatavelopmental technical trends of all
branches of industry;
= monitoring of implementation of BAT in the individlitechnical branches;
= technical analysis of consumption of solvents irudeholds; NMVOC emissions from
households are entirely fugitive and, according doalified estimates, contribute
approximately 16.5 % to total NMVOC emissions.
The activity data used in the individual categorgesd subcategories vary considerably. Basic
processing of data is performed in a more detalaskification than that used in the CRF RepoAer.
survey of the individual groups of products andftirenats of the activity data for basic processifig
emission data are apparent from the following surve
It is apparent from the Tab. 5.2 that uniform espren of the activity data cannot be employed, as
this corresponds in the individual cases to consiom@f coatings, degreasing agents, solventsiand,
some cases, the weight of the final production, Bxy Cleaning. Consequently, total NMVOC
emissions are employed as activity data in the @BRporter.
NMVOC emissions oxidize relatively rapidly in therepsphere, so that G@missions generated as a
consequence of this atmospheric oxidation areralsorted in CRF. The G{&missions are calculated
using a conversion factor that contains the rafidNOVOC = 0.855 and a recalculation ratio of C to
CO, equal to 44/12. The overall conversion factorda&alue of 3.14.
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Tab. 5.2 Structure for basic processing of emissiotiata and the dimensions of activity data

A Paint Application EF - units
PAINT APPLICATION - MANUFACTURE OF AUTOMOBILES 10° n?

PAINT APPLICATION - CAR REPAIRING t of paint
PAINT APPLICATION - CONSTRUCTION AND BUILDINGS t of paint
PAINT APPLICATION - DOMESTIC USE t of paint
PAINT APPLICATION - COIL COATING 10° n?

PAINT APPLICATION - WOOD 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

ELECTRONIC COMPONENTS MANUFACTURING
OTHER INDUSTRIAL CLEANING

C Chemical Products Manufacture / Processing
POLYESTER PROCESSING
POLYVINYLCHLORIDE PROCESSING
POLYSTYRENE FOAM PROCESSING

RUBBER PROCESSING

PHARMACEUTICAL PRODUCTS MANUFACTURING
PAINTS MANUFACTURING

INKS MANUFACTURING

GLUES MANUFACTURING

ADHESIVE MANUFACTURING

ASPHALT BLOWING

— |+ |+ |~

— |+ |+ |+ [+ [+ [+ [+ |~ |~

TEXTILE FINISHING 10° m?
LEATHER TANNING 10° m?
D Other -

5.3 Uncertainty and time consistency

The uncertainty estimates have not yet been rapoFteeir implementation is ongoing and is planned
for inclusion in the following NIR.

Time series consistency is ensured as the invemppyoaches concerned are employed identically
across the whole reporting period from the base 280 to 2008.

5.4 QA/QC and verification

The emission data in this section were taken fioenUNECE / CLRTAP inventories in NFR. Annual
reports are available on the method of calculatmmthe individual years from 1998. Following
transfer of the emission data to the new CRF Repdttwas apparent that trends in the emissions fo
all of Sector 3 — Solvent and Other Product Usel-ndt exhibit any significant deviations.

A control was performed of the company processing tlata (SVUOM Ltd. Prague) and the
coordinator of processing of UNECE / CLRTAP inverge in NFR. It was found that more exact
data were available to 2000, permitting assignméebonsumption of the individual types of solvents
and other preparations containing NMVOC to indiedsubcategories, from which the emissions are
calculated in 4 main subcategories $éctor 3 Solvent and Other Product Usks the total
consumption of substances containing NMVOC in &ICR is relatively well known, from 2000 the
emissions that could not be identified in the indlial subcategorB Decreasing and Dry Cleaning
were transferred t@ategory 3D Other Solvent Udgecause they were missing in the overall balance.

113



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

5.5 Recalculations

No recalculations are applicable for this year.

5.6 Source-specific planned improvements

The value of the conversion factor (3.14) is slighigher compared to other countries. It is plahne
to try to obtain background information for a cayrépecific value.
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6. Agriculture (CRF Sector 4)

6.1 Overview of sector

Agricultural greenhouse gas emissions under Czatiorral conditions consist mainly of emissions
from enteric fermentation (GHmissions only), manure management {@Hd NO emissions) and
agricultural soils (MO emissions only). The other IPCC subcategoriege-aultivation, prescribed
burning of savannas, field burning of agricultur@sidues and “other” — do not occur in the Czech
Republic.

Methane emissions are derived from animal breedirigese are derived primarily from enteric
fermentation (digestive processes), which is matef most for ungulate animals (in this country
mostly cattle). Other emissions are derived fromilfeer management, where methane is formed
under anaerobic conditions (with simultaneous fdioma of ammonia which, however, is not
monitored in the framework of greenhouse gas irone).

Nitrous oxide emissions are formed mainly by nitafion-denitrification processes in soils. The
anthropogenic contribution that is determined i@ tiational inventory of greenhouse gases is caused
by nitrogenous substances derived from inorganiogeén-containing fertilizers, manure from animal
breeding and nitrogen contained in parts of agrical crops that are returned to the soil (for eplamn

in the form of straw together with manure, or taeg¢ ploughed into the soil). In addition, emissions
are also included from stables and fertilizer mamagnt and indirect emissions derived from
atmospheric deposition and from nitrogenous substafiushed into water courses and reservoirs.

The detailed information as data sources, used adetbgy, emission factors and parameters to
estimate the agricultural emission inventory isspreed in (Exnerova and Cienciala, 2009).

6.1.1 Key categories
For Agriculture, five of six relevant categories sfurces were evaluated by analysis decribed in
(IPCC, 2000 and IPCC 2003} the key categories. However, categories 4BA@xidwere identified
as key categories only by trend assessment - forfitht time and yielded values just over the
borderline between key and non-key categories. viarwiew of sources, including their contribution
to aggregate emissions, is given in Tab. 6.1.

Tab. 6.1 Overview of significant categories in thisector (2008)

Category Character of category Gas % of total GHG*
4D1 Agricultural soils, direct emissions KC (LA, TRA* TA%) N ,O 2.05
4A  Enteric fermentation KC (LA, TA, LA*, TA¥) CH 1.71
4D3  Agricultural soils, indirect emissions KC (LAATLA*, TA¥) N,O 1.30
4B Manure management KC (TA) GH 0.33
4D2 Pasture, range and paddock manure KC (TA TA%) ON 0.26
4B Manure management non-KC PO 0.24

* assessed without considering LULUCF
KC: key category, LA, LA*: identified by level assssent with and without considering LULUCF, respesitjv
TA, TA*: identified by trend assessment with andheiut considering LULUCF, respectively
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6.1.2 Quantitative overview
Agriculture is the third largest sector in the dzdRepublic with 6.1 % of total GHG emissions
(including land-use change and forestry) in 200828 Gg CQ); 61.3 % of emissions is coming
from Agricultural Soils, 29 % from Enteric Fermetiwa and 9.7 % from Manure Management.
The methane emissions from agriculture present stl2® % of total national methane emissions, the
N,O emissions from agriculture present 70 % of tational NO emissions. During period 1990-
2008 emissions from Agriculture decreased by alrb0s¥. The quantitative overview and emission
trends in reported period are provided in Tab.a6\@ Fig.6.1.
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Fig. 6.1 The emission trend in agricultural sectoduring reporting period 1990 — 2008 (in Gg CQeq.)

The trend series are consistent both for methade@nnitrous oxide. For methane, the decrease in
emissions for enteric fermentation since 1990 ieneated with the decrease in the numbers of
animals (especially cattle) while the decreasenmssions derived from manure (especially swine
manure) is not as great, as there has been a smedlease in the number of head of swine. It would
seem that conditions have partly stabilized soméiwhagriculture since 1994.

Tab. 6.2 Emissions of Agriculture in period 1990-208 (sorted by categories)

Total Enteric Fermentation| Manure Management| Agricultural Soils
Year Emissions (4A) (4B) (4D)
[Gg CQ eq]
1990 15937 4 869 1709 9358
1991 14 161 4588 1643 7930
1992 12 344 4111 1511 6722
1993 10 811 3556 1387 5868
1994 9976 3115 1217 5645
1995 9897 3032 1154 5711
1996 9 487 3004 1161 5322
1997 9315 2802 1129 5384
1998 8 889 2627 1077 5185
1999 8 897 2683 1 069 5144
2000 8 659 2577 1011 5071
2001 8883 2596 1004 5283
2002 8 625 2535 963 5127
2003 8 020 2 468 935 4617
2004 8 362 2390 890 5083
2005 8 066 2393 855 4818
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2006 7 937 2 349 845 4744
2007 8 117 2372 844 4901
2008 8 324 2412 810 5103

6.2 Enteric fermentation (4A)

6.2.1 Source category description

This chapter describes estimation of the, @hhissions from Enteric Fermentation. In 2008, 83.6f
agricultural CHemissions arose from this source category (th@astevalues are given in Table 6.2).
This category includes emissions from cattle (daing non-dairy cattle), swine, sheep, horses and
goats. Buffalo, camels and llamas, and mules asésado not occur in the Czech Republic. Enteric
fermentation emissions from poultry have not bestimated, the IPCC Guidelines do not provide a
default emission factor for this animal category.

6.2.2 Methodological issues
Emissions from enteric fermentation of domestiediock have been calculated by using IPCC Tier 1
and Tier 2 methodologies presented in Revised IPCC Guideling8PCC, 1997) and IPCGood
Practice GuidancgIPCC, 2000). Methane emissions for cattle, wtaoh a dominant source in this
category, have been calculated using the Tier Zadetwhile for other livestock the Tier 1 method
was used. The contribution of emissions from ligektother than cattle to the total emissions from
enteric fermentation is not significant.

6.2.2.1 Enteric fermentation of cattle

As the most important output of the national stiKplar. Havlikova and Fott, 2004), a system of
calculation spreadsheets have been developed @l fos all the relevant calculations of €H
emissions.

The emission factor for methane from fermentatiBf)(in kg/head p.a. according to the Revised
Guidelines (IPCC, 1997) and Good Practice Guid4REC, 2000) is proportional to the daily food
intake and the conversion factor. It thus holds$ tha

EF = 365/ 55.65 * daily food intake* Y .

where the “daily food intake” (MJ/day) is takenthg mean feed ration for the given type of cattle
(there are several subcategories of cattle) angltife conversion facto, which is considered to be Y
0.06 for cattle. Coefficient 55.65 has dimensiohsld/kg CH,.

In principle, this equation should be solved fotteaattle subcategory, denoted by index i. The Bzec
Statistical Office, see Statistical Yearbooks (C3990-2008), provides following categorization of
cattle:

e Calves younger than 6 months of age (male and &mal
e Young bulls and heifers (6-12 months of age)

e Bulls and bullocks (1 — 2 years, over 2 years)

e Heifers (1 — 2 years, over 2 years)

e Mature cows (dairy and sucker)

More disaggregated sub-categories given above tiang@esis are given in the study by external
agricultural consultants of CHMI (Hons and Mudr)03). In the calculation, it is also very impottan
to distinguish between dairy and sucker cows (ngrsiows), where the fraction of sucker cows
(sucker cows/all cows) gradually increased in tB80:2008 time period (see Hons and Mudrik,
2003).

According to the IPCC methodology, Tier 2 (IPCC91%nd IPCC, 2000), the “daily food intake” for
each subcategory of cattle is not measured direbtly is calculated from national zoo-technical
inputs, mainly weight (including the final weight mature animals), weight gain (for growing
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animals), daily milk production including the pentage of fat (for cows) and the feeding situation
(stall, pasture). The national zoo-technical inpiitsted above) were updated by expert from the
Czech University of Agriculture in Prague in 20@xamples of input data used (Hons and Mudrik,
2003, Mudrik and Havranek, 2006) are given beloah.©.3 - Tab.6.5.

Tab. 6.3 Weights of individual categories of cattlel990 — 2008, in kg

Categories of cattl 1990 - 1994 1995 - 1998 1999 - 2004 2005 - 2048
Mature cows (dairy and sucker) 520 540 580 585
Heifers > 2 years 485 490 505 510
Bulls and bullocks > 2 years 750 780 820 840
Heifers 1-2 years 380 385 395 395
Bulls 1-2 years 490 510 530 540
Heifers 6-12 months 275 280 285 285
Bulls 6-12 months 325 330 335 340
Calves to 6 months 128 132 133 135
Tab. 6.4 Weight gains of individual categories ofattle, 1990 — 2008, in kg/day
Categories of cattl 1990 - 1994 1995 - 1998 1999 - 2004 2005 - 2048
Heifers 1-2 years 0.69 0.74 0.73 0.83
Bulls 1-2 years 0.74 0.76 0.84 0.84
Heifers 6-12 months 0.55 0.63 0.70 0.70
Bulls 6-12 months 0.82 0.94 1.12 1.12
Calves to 6 months 0.58 0.62 0.68 0.68
Tab. 6.5 Feeding situation, 1990 — 2008, in % of paure, otherwise stall is considered
Categories of cattl 1990 - 1994 1995 - 1998 1999 - 2004 2005 - 2048
Mature cows (dairy and sucker) 10 20 20 22
Heifers > 2 years 30 30 30 35
Bulls and bullocks > 2 years. 30 40 40 40
Heifers 1-2 years 30 40 40 40
Bulls 1-2 years 30 40 40 40
Heifers 6-12 months 30 40 40 40
Bulls 6-12 months 30 40 40 40

Percentages of pasture are related only to the surpant of the year (180 days), while only thelstal
type is used in the rest of year. The daily milkduction statistics (Tab. 6.6.), in which only milk
from dairy cows is considered, increased to 18t8%slday/head in 2008, with an average fat content
of 3.90 %. Milk from sucker cows is not includedtims table; a relevant daily milk production 0% 3.

| /day head was used for the calculation. The &gtdata of milk production comes from the official
statistics (CSO) and were verified by an agricaltexpert from CULS.

As the official statistics, specifically from CS@rovide population values for cows and other cattle
the resulting EFs in the CRF Tables are definedHercategories of “all cows” and “cattle otherrtha
cows”, even though the relevant cells in the CRF-danoted as “dairy cows” and “other cattle”. The
numbers of animal population are based on survelisestock (up to 1991 as at 1.1., from 1992 to
2002 as at 1.3., since 2003 as at 1.4.)

Details of the calculation are given in the abowtioned study (Kolar, Havlikova and Fott, 2004)
and the results are illustrated in Tab. 6.7. lbliwious that EFs have increased slightly since 1990
because of the increasing weight and milk products cows and because of the increasing weight
and weight gain for other cattle. On the other h&lid, emission form enteric fermentation of cattle
dropped during the 1990-2008 period to about otfeofizhe former values due to the rapid decreases
in the numbers of animals kept.
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Tab. 6.6 Milk production of dairy cows and fat conent (1990 — 2008)

Dairy cows Daily production Fat content

[thousands] [liters / day head] [%]
1990 1206.0 10.67 4.03
1991 1165.0 9.63 4.09
1992 1006.1 10.13 4.07
1993 902.0 10.18 4.10
1994 796.1 10.79 4.04
1995 732.1 11.34 4.02
1996 712.6 11.69 4.08
1997 656.3 11.29 4.02
1998 598.4 12.44 4.05
1999 583.3 12.85 4.03
2000 547.7 13.55 4.00
2001 528.7 14.00 4.03
2002 495.7 15.08 3.98
2003 489.7 15.77 3.98
2004 475.6 16.41 3.98
2005 437.9 17.13 3.90
2006 426.0 17.45 3.90
2007 412.0 18.08 3.90
2008 406.0 18.59 3.90

Tab. 6.7 Methane emissions from enteric fermentatig cattle (Tier 2, 1990 — 2008)

Cows Other EF. cows EF. other Em. cows Em. other Ens®ons
[thousands]| [thousands] [kg CH,/ hd] | [kg CH,/ hd] [Gg CH,] [Gg CH,] [Gg CH,]

1990 1236 2296 96.01 44.38 118.7 101.9 220.6
1991 1195 2165 92.16 44,98 110.1 97.4 207.5
1992 1036 1914 93.95 46.08 97.3 88.2 185.5
1993 932 1580 94.20 45.61 87.8 72.1 159.9
1994 830 1331 96.04 45.36 79.7 60.4 140.1
1995 768 1262 99.84 47.58 76.7 60.1 136.7
1996 751 1238 101.38 47.86 76.1 59.2 1354
1997 702 1164 99.04 48.35 69.5 56.3 125.8
1998 647 1054 103.27 48.36 66.8 51.0 117.8
1999 642 1015 107.09 50.99 68.8 51.8 120.5
2000 615 960 108.76 51.13 66.9 49.1 116.0
2001 611 971 109.52 51.47 66.9 50.0 116.9
2002 596 924 111.42 51.87 66.4 47.9 114.3
2003 590 884 110.42 52.14 65.2 46.1 111.2
2004 573 855 110.43 52.03 63.3 445 107.8
2005 574 823 114.41 51.55 65.7 42.4 106.8
2006 564 810 114.95 50.72 64.8 41.1 104.7
2007 565 827 115.33 50.39 65.2 41.7 106.7
2008 569 833 115.88 51.87 65.9 43.2 109.1

6.2.2.2 Enteric fermentation of other livestock

Compared to cattle, the contribution of other faanmimals to the whole CHemissions from enteric
fermentation is much smaller, only about 5 %. Tfaees CH, emissions from enteric fermentation of
other farm animals (other than cattle) are estichatethe Tier 1 approach. Because of some features
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of keeping livestock in the Czech Republic that@meilar to the neighbouring countries of Germany
and Austria, default EFs for Tier 1 approachesmenended for Western Europe were employed. The
obsolete national approach used in the past, whiah found not to be comparable with other
European countries (Dolejs, 1994 and Jelinek e1886), was definitively abandoned. The estimated
values are presented for the whole period sinc€.199

Sheep, goats, swine and horses

The Czech Statistical Office (CSO) publishes datahe number of goats, sheep, swine, horses and
poultry annually in the Statistical Yearbooks (124ID8).

Considering the rather small numbers in these dniategories, default coefficients from the IPCC
method have been used for estimating methane eméss8 kg of methane annually per head for
sheep, 5 kg of methane for goats, 1.5 kg of metfam®vine and 18 kg of methane for horses.

Poultry
IPCC guidelines do not define or require estimafeguantities of methane from enteric fermentation.

6.2.3 Uncertainty and time-series consistency

As mentioned above, methane emissions from thalbrg®f farm animals are caused both by enteric
fermentation and also by the decomposition of ahemarements (manure). Determination of these
emissions was prepared at the level of both Tiand Tier 2. As enteric fermentation is considered
according to Tab. 6.1 to constitute a key sourcefepence should be given to determination in Zier
For quite a long time, calculations were based istofical studies (Dolejs, 1994) and (Jelinek et al
1996). In principle, emissions from animal excretserould be calculated according to Tier 1 (this is
not a key source); however, because of traditiahfanconsistency of the time series, the finalieal
were also calculated according to Tier 2 using @hdssion factors from above-mentioned studies
(Dolejs, 1994; Jelinek et al, 1996). An approackebaon historical studies was indicated to be
obsolete in many reviews organized by UNFCCC. MeeepolEFs (implied emission factors) were
mostly found as outliers: especially EFs for entégrmentation in cattle seemed to be substantially
underestimated. Details of the historical appraaehgiven in former NIRs (submitted before 2006).

The Czech team accepted critical remarks put foyththe International Review Teams (ERT) and
prepared a new concept for calculation of,@rissions. This concept, in accordance with tlaa pl
for implementing Good Practice, is based on thiefdhg options:

1) Emissions of methane from enteric fermentation ivestock (a key source) come
predominantly from cattle. Therefore Tier 2, ascadé®d in Good Practice (Good Practice
Guidance, 2000) is applied only to cattle.

2) CH, emissions from enteric fermentations of other fammmals are estimated by the Tier 1
approach. Because of some features of keepingtdislesn the Czech Republic that are
similar to the neighbouring countries of Germanyd afwstria, default EFs for Tier 1
approaches recommended for Western Europe weregaapl

Increased attention was first paid to enteric feragon. It was stated that cooperation with
specialized agricultural experts is crucial to abtaew consistent and comparable data of suitable
quality. The relevant nationally specific data, knproduction, weight, weight gain for growing
animals, type of stabling, etc. were collected ly external experts (Hons and Mudrik, 2003).
Moreover, statistical data for sufficiently detdilelassification of cattle, which are availabletle
Czech Republic, were also collected at the same. tlDalculation of enteric fermentation of cattle
using the Tier 2 approach was described in a stidlar, Havlikova and Fott, 2004) for the whole
time series since 1990 using the above-mentionechtpespecific data. The necessary QA/QC
procedures were performed in cooperation with ggpeom IFER. The nationally specific data like
weight of individual categories of cattle, weiglatirgs of these categories and recent feeding ituati
were revised in 2006. The new values were estimatadimilar way by our external experts (Mudrik
and Havranek, 2006) for the next period.

Uncertainty estimates based on expert judgement.

The uncertainty itthe activity data equals 5 %.

The uncertainty itthe emission factor equals 20 %.
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The combined uncertainty, calculated according®®©Q GPG Tier 1 methodology, equals 20.6 %.

6.2.4 Source-specific QA/QC and verification

A detailed description of source-specific QA/QC amekntory verification of agriculture is presented
in the Chapter 6.5.

6.2.5 Source-specific recalculations
No recalculations have been performed.

6.2.6 Planned improvements

The relevant QA/QC procedures for agriculture Wil implemented in accordance with the general
QA/QC plan given in Chapter 1. The analysis of utaieties is currently in progress.

6.3 Manure management (4B)

This chapter describes the estimation of,@Hd NO emissions from animal manure. In 2008, 16.4 %
of agricultural CH emissions and 6.2 % of agricultura)ONemissions were caused by this source
category.

6.3.1 Source category description

From 1990 to 2008, emissions from Manure Managerdenteased by 53 % to 810 Gg CO2 eq.
Emissions from cattle and swine dominate the tr@tek reduction in the cow population is partly
counterbalanced by an increase in cow efficiengycr@asing gross energy intake and milk
production).

This emission source covers manure managemenmnaésic livestock. Both nitrous oxide {@) and
methane (Clk) emissions from manure management of livestocklécaswine, sheep, horses, goats
and poultry) are reported. The animal waste managesystems (AWMS) are distinguished faiON
emission estimations: liquid system, daily spreadlid storage & dry lot and other manure
management systems. Nitrous oxide is produced lgy dbmbined nitrification-denitrification
processes occurring in the manure nitrogen. Metimpeoduced in manure during decomposition of
organic material by anaerobic and facultative réectander anaerobic conditions. The amount of
emissions is dependent on the amount of organienmahin the manure and climatic conditions.
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Table 6.8 Emissions of Manure Management in repontig period 1990-2008.

Emissions fromManure Management

Year CH, emissions DO emissions

[Gg CH4| [Gg COzeq] [Gg N.O [Gg COzeq]
1990 48.07 1009.44 2.26 700.00
1991 46.14 969.03 2.17 673.59
1992 42.31 888.58 2.01 622.53
1993 38.61 810.73 1.86 575.91
1994 33.83 710.53 1.63 506.70
1995 32.07 673.44 1.55 480.49
1996 32.22 676.64 1.56 484.54
1997 31.26 656.39 1.52 472.47
1998 29.74 624.48 1.46 452.33
1999 29.49 619.30 1.45 449.85
2000 27.88 585.53 1.37 424.98
2001 27.72 582.08 1.36 421.57
2002 26.60 558.52 131 404.76
2003 25.80 541.76 1.27 393.02
2004 24.57 516.03 1.20 373.51
2005 23.64 496.48 1.16 358.76
2006 23.35 490.25 1.14 354.45
2007 23.35 490.30 1.14 353.81
2008 22.47 471.83 1.09 337.86

6.3.2 Methodological issues

6.3.2.1 Methane emissions

CH, emissions from manure management were identifeed keey sourceonly by trend assessment
(TA); hence these emissions for all farm anima¢sesstimated by the Tier 1 approach. Default EFs for
Western Europe were employed for similar reasorig #se previous paragraph (Tab.6.8). Similarly
as for enteric fermentation, the obsolete nati@pgiroach used in the past was abandoned because of
lack of comparability with other countries. Related the decreasing trend in animal population
(especially cattle and swine, Fig. 2), the emissifsom Manure Managemerdeclined during 1990-
2008 by almost 50 %.

Table 6.8 IPCC default emission factors used to estate CH, emissions fromManure Management

Livestock type EF (kg/head/yr)
Dairy Cattle 14
Non-Dairy Cattle 6
Sheep 0.19
Goats 0.12
Horses 1.39
Swine 3
Poultry 0.078
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Fig. 2 Trend of individual animal population in period 1970 — 2008

6.3.2.2 Nitrous oxide emissions

N,O emissions from manure management were identifsed non-key source, Tier 1 methodology is
used for the emission estimation. Emissions areutated on the basis of N excretion per animal and
animal waste management system. Following the {nate all emissions of D taking place before
the manure is applied to soils are reported undemuve Management. The IPCC Guidelines method
for estimating MO emissions from manure management entails mukiglyhe total amount of N
excretion (from all animal species/categories) athetype of manure management system by an
emission factor for that type of manure managemsgstem (Table 6.9). According to GPG (IPCC,
2000) the IPCC default values for dairy cattle,dairy cattle, and swine were taken from Tables B-3
through B-6 and the IPCC default values for alleothnimal species were taken from Table 4-21. The
emissions are then summed over all the manure reare&g systems.

Table 6.9 IPCC default N excretion values for liveeck categories

Nitrogen Excretion Nex Type of AWMS
| Livestock type | Liquid || [ Daily spread]|[ Solid ]|[ Pasture]|[ Other
(kg/head/yr) Fraction of Manure Nitrogen per AWMS (in %)
Dairy Cattle 100 40 20 20* 19 1
Non-Dairy Cattle 70 50 0 4* 38 8
Sheep 20 0 0 2 87 11
Swine 20 76 0 23 0 1
Poultry 0.6 13 0 1 2 84
Horses 25 0 0 0 96 4
Goats 25 0 0 0 96 4

Note:* Fractions of Manure Nitrogen from Burned forFuel%® was added to the Solid type of AWMS

6.3.2.3 Emission factors

To estimate BO emissions from manure management, the defaukiséoni factors for the different
animal waste management systems were taken froi@dloe Practice Guidance, Table 4-22 (IPCC,
2000), see table 6.10.
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Table 6.10 IPCC default emission factors of animakaste per different AWMS

Emission FactorEFs)
[AWMS |
(kg N,O-N per kg N excreted)
[Liquid | 0.001
[Solid Storage | 0.02
[Pasture/Range/Paddock | 0.02
[Other Systems | 0.005

6.3.3 Uncertainty and time-series consistency

As mentioned above, methane emissions from thedbmg®f farm animals are caused both by enteric
fermentation and also by the decomposition of ahiexarements (manure). Determination of the
second of them was prepared at the level Tier 1.

The Czech team accepted critical remarks put fbytithe International Review Teams (ERT). A
concept, in accordance with the plan for implemmentood Practice, is based on option, that CH
emissions from manure management for all farm alsiraee estimated by the Tier 1 approach. For
similar reasons as in the previous paragraphsgeifeult emission factors for Western Europe were
employed.

On the basis of the recommendations of the ERT,etstemation of manure managemenON
emissions from horses and goats is reported asirtdigidual groups of animals (catego@ther
livestockwas regrouped to two categories), applying the IPli& 1 method and the 1996 IPCC
default values. The total emissions from the catedh,O emissions from Manure Management”
were not affected.

Uncertainty estimates based on expert judgement.

The uncertainty ithe activity data equals 5 %.

The uncertainty ithe emission factor for estimation of Gl#missions equals 30 %; for estimation of
N,O emissions, this value equals 100 %.

The combined uncertainty for Glemissions equals 30.4 % and that fgbNmissions equals 100.12
%.

6.3.4 Source-specific QA/QC and verification

A detailed description of source-specific QA/QC amekntory verification of agriculture is presented
in the Chapter 6.5.

6.3.5 Source-specific recalculations

Until the 2009 submission, emissions were estimassadg the Tier 1 method from the Revised 1996
IPCC Guidelines and default values form Table 4f@lallocation of manure per AWMS for all
animal categories. According to the ERT recommeadafin-country review 2009), the default
parameters characterizing AWMS for dairy cattlep4dairy cattle, and swine in this submission were
taken from Tables B-3 through B-6 presented inli®@6 Guidelines (Reference Manual). The values
for the other animal categories remained unchanged.

6.3.6 Planned improvements

Relevant QA/QC procedures for agriculture will meplemented in accordance with the general
QA/QC plan given in Chapter 1. Currently, the arseyf uncertainties is in progress.
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6.4 Agricultural Soils (4D)

6.4.1 Source category description

This source category includes direct and indirécous oxide emissions from agricultural soils. Bot
these categories (direct and indirect) of N20O eaiissions are the key sources (Tab. 6.1). Nitrous
oxide is produced in agricultural soil as a resfilnicrobial nitrification-denitrification processeThe
processes are influenced by chemical and physizabcteristics (availability of mineral N substsate
and carbon, soil moisture, temperature and pH).sThddition of mineral nitrogen in the form of
synthetic fertilizers, animal manure applied tolssocrop residue, N-fixing crops enhance the
formation of nitrous oxide emissions.
Nitrous oxide emissions from agriculture includesé subcategories:

« direct emissions from agricultural soils (emissidrsn synthetic fertilizers, animal manure

applied to soils, crop residue and N-fixing crops)

e emissions from pasture manure (PRP)

e indirect emissions coming from atmospheric depositi

* indirect emissions from nitrogenous substancesi@dsnto water courses and reservoirs

In 2008, 94 % of total PO emissions from Agriculture originated from Agricwal Soils, while the
rest originated from Manure Management. The tremdN}O emissions from this category is
decreasing: in 2008 emissions were 46 % below dlse gear level.

Table 6.11 and Figure 6.2 present th®©Mmissions of Agricultural soils by individual sabtegory.
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Fig. 6.2 Nitrous oxide emissions of Agricultural sits by individual sub-categories
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Tab. 6.11 Emissions come from Agricultural Soils @ category) in period 1990-2008.

N,O emissions from soils|[Gg N,O]
Direct emissions Indirect emissions
Year T_ota_ll Pasture
emissions Manure .
Atmosph. Leaching
a b c d deposition

1990 30.19 7.39 4.96 0.18 3.00 2.96 1.94 9.74
1991 25.58 5.26 4.76 0.24 2.67 2.82 1.70 8.13
1992 21.68 4.00 4.37 0.24 2.26 2.47 1.48 6.87
1993 18.93 3.19 3.98 0.27 2.24 2.08 1.29 5.89
1994 18.21 3.59 3.48 0.19 2.30 1.77 1.19 5.67
1995 18.42 4.05 3.31 0.17 2.23 1.66 1.19 5.81
1996 17.17 3.36 3.33 0.16 2.24 1.61 1.13 5.34
1997 17.37 3.64 3.23 0.12 2.33 1.51 1.12 5.41
1998 16.73 3.59 3.08 0.16 2.25 1.37 1.07 5.21
1999 16.59 3.54 3.05 0.14 2.32 1.33 1.06 5.19
2000 16.36 3.77 2.88 0.10 2.15 1.27 1.04 5.15
2001 17.04 3.99 2.87 0.11 2.44 1.28 1.06 5.29
2002 16.54 4.02 2.75 0.08 2.24 1.22 1.03 5.2Q
2003 14.89 3.39 2.66 0.09 1.92 1.18 0.95 4.70
2004 16.40 3.83 2.54 0.12 291 1.15 0.96 4.89
2005 15.54 3.65 2.44 0.14 2.56 1.14 0.93 4.69
2006 15.30 3.80 241 0.12 2.14 1.13 0.93 4.77
2007 15.81 3.95 241 0.09 2.37 1.16 0.95 4.88
2008 16.46 4.21 2.32 0.07 2.75 1.18 0.96 4.98

Note: a, b, ¢, d = individual sources of direct gsions; (a) Synthetic fertilizers, (b) Animal mamapplied to soils, (c) N-
fixing crops and (d) Crop residue

6.4.2 Methodological issues
Although nitrous oxide emissions from agricultune &ey sources, emissions are estimated and
analyzed by the Tier 1 approach of the IPCC metlogyo(IPCC, 1997). A set of interconnected
spreadsheets in MS Excel has been used for thearglealculations for several years. The emissions
from nitrogen excreted to pasture range and padddok animals are reported under animal
production in CRF table 4D2. The nitrogen from manthat is spread daily is consistently included in
the manure nitrogen applied to soils.

6.4.2.1 Activity data
The standard calculation of Tier 1 required théfeing input information based on CSO data:

* number of heads of farm animals (dairy cows, ottatle, pigs, sheep, poultry, horses and
goats),

e annual amount of nitrogen applied in the form otlustrial nitrogen fertilizers - the
application of agricultural fertilizers was prevgdy intensive in this country, but decreased
radically during the 1990s. The amount of nitrodertilizers applied in 1990 equaled over
418 kt decreased to 238 kt in 2008. This correspamdthe trend reported for use of
fertilizers, which decreased a lot in early 19994l(¢sova et al., 2006).

» annual harvests of crops , pulses and soya beam3 éble 6.13).
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Tab 6.13 Annual harvests of agricultural products incl. crops, pulses and soybeans) in period 19908

Crop production Pulses (excl. Soya) Soya beans
Year (in tons) (in tons) (thous. tons)
1990 8 946 879 152 000 2.2
1991 7 845 290 194 607 6.4
1992 6 564 898 203 472 3.7
1993 6 467 852 227 497 0.7
1994 6 777 231 163 229 0.7
1995 6 601 711 144 136 0.6
1996 6 644 145 135553 0.5
1997 6982 772 103 665 0.3
1998 6 668 920 133382 0.3
1999 6 928 371 119 434 0.6
2000 6 454 237 84 946 2.3
2001 7 337 589 91 443 4.3
2002 6 770 829 65 124 6.4
2003 5 762 396 62 131 11.9
2004 8 783 801 88 261 12.9
2005 7 659 851 95 969 18.9
2006 6 386 078 87 510 17.8
2007 7 152 861 65 282 13.2
2008 8 369 503 47 905 9.4

All these data were taken from the Statistical Yeaks of the Czech Republic (Statistical Yearbooks,
1990-2008).

Other input data consists in the mass fractignoKanimal excrement in animal category i (i = glair
cows, other cattle, pigs, ...) for various typesestrement management (AWMS - Animal Waste
Management System) j (j = anaerobic lagoons, liquéshure, solid manure, pasturage, daily spreading
in fields, other). Here, it holds that; X+ X, + ... + X = 1. For Tier 1, (Revised 1996 IPCC
Guidelines, 1997) gives only the values of matrixfoX typical means of management of animal
excrement in Eastern and Western Europe. As wenaege that agricultural farming in the Czech
Republic has not yet been classified accordinghts system, we performed the calculation for
AWMS parameters presented in the IPCC methodolBgyi6ed 1996 IPCC Guidelines, 1997) for the
case of Western Europe. Nevertheless, collectiahefelevant country specific AWMS parameters
is under way and perhaps it will be possible to lesnpuch an approach sometime in the future.

6.4.2.2 Emission factors and other parameters

IPCC default emission factors have been used fioulzding NNO emissions from agricultural soils.
The emission factors for calculation of diregiNemissions from the agriculture soil categoryectr
emissions from atmospheric deposition and leachwieig used according to Tab. 6.14.

On the basis of the report on the in-country revigisthe 2009 annual submission of the Czech
Republic, the wrong location of the default frantigalues in the CRF Tables was corrected. There
were only technical discrepancies in the CRF tabhesright default parameters were used to eséimat
emissions (Table 6.13). The fraction of livestockektreted and deposited onto soil during grazing
(FracGRAZ) varied from 0.18 to 0.23 during the népd period of 1990-2008.
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Tab. 6.13 IPCC default parameters/fractions used foemission estimation

Parameters/Fractions | Default values

Fracgasw [0 ]
[Fracycro | 0.015

|Fracncrar | 0.03

|Frace | 0.45

|Fracgury | 0.0

Tab. 6.14 Emission factors (EFs) for the calculatimof Agricultural Soils

Emissions (sources) Emission Factors

Synthetic fertilizer
Direct emissions Anl.rr?al Waste EF;=0.0125 kg MO-N/kg N
N-fixing crops

Crop residue

Pasture, range &

paddock manure Grazing animals EFE0.02 kg N20O-N/kg N
. - Atmospheric Deposition EF0.01 kg NO-per kg emitted Nkland NQ
Indirect emissions - - -
Nitrogen Leaching E&=0.025 kg NO - per kg of leaching N

6.4.3 Uncertainty and time-series consistency

In relation to the consistency of the emissionesefor NO (agricultural soils), it should be mentioned
that emission estimates have been calculated ionaistent manner since 1996 according to the
default methodology of Revised 1996 IPCC Guidelil@€C, 1997). Emission estimates for 1990,
1992, 1994 and 1995 were obtained and reportedviaral recent years; the data for 1991 and 1993
are reported (together with year 2004) this yegraaisof the 2006 submission.

The quantitative overview and emission trends dupariod 1990-2008 are shown in Tab. 6.2. The
trend in NO emissions from agricultural soils is summarizedrab. 6.11. From 1990 till 2008 the
total emissions from agricultural soils decreasgdb % (rapidly during period 1990-1995, about 40
%), direct emissions decreased by 40 % and indeedssions by 50 %. More than 60 % reduction
was reached in the animal production.

Following the ERT, the Czech emission inventoryntegerified the activity data required for this
category and found that the previously reporte@d thased on expert judgment of areas could not be
confirmed and verified from the official statisticAccording to the new expert common consensus
(RNDr. I. Skorepova, Ing. P. Fott, CSc., Doc. I&g.Cienciala, PhD, Ing. Z. Exnerova), there are no
cultivated histosols on agricultural land in thisuatry and hence also no data for this category.
Organic soils mostly occur on forest land and they reported in the LULUCF sector. During in-
country review 2009 was confirmed that there areultivated histosols on agricultural land in the
Czech Republic.

On the basis of the recommendations of ERT (in-tgureview 2009) andhe ARR document,,
several recalculations and corrections were peddrin the emission inventory for agricultural soils
in the 2010 submission (a detailed descriptionvergin chapter 6.4.5).

Uncertainty estimates based on expert judgement.

The uncertainty in the activity data for estimati@ndirect and indirect emissions from agricultural
soils equals 20 %; for Pasture, Range and PaddeckiM (PRP) this value equals 10 %.

The uncertainty in the emission factor for estimatbf direct and indirect emissions from agricudtur
soils equals 50 %; for estimation of emissions fleRP Manure this value equals 100 %.

The combined uncertainty for the direct and indiezaissions from agricultural soils equals 53.85 %;
for N,O emissions from PRP Manure this value equals 1%0.5
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6.4.4 Source-specific QA/QC and verification

A detailed description of source-specific QA/QC amekentory verification of agriculture is presented
in the Chapter 6.5.

6.4.5 Source-specific recalculations

On the basis of the recommendations of ERT (in-tgureview) and the ARR document, several
recalculations and corrections were performed éngtmission inventory for agricultural soils:

N,O emissions from agricultural soils - Animal managplied to soils

The recalculation employed the more suitable eqnati23 from the IPCC Good Practice Guidance
2000 instead of the former equation from the Relik896 IPCC Guidelines, p. 4.93

N,O emissions from agricultural soils - Crop residues

The Tier 1a method described in the IPCC Good Readtuidance 2000 was used to estimate

emissions in this category. The reasons for thalcatations were:

- The default value for Fragsn (0.1) has been used although burning of crop wesidloes not
occur in the CR; thus, in this submission, Egag (0.0) was employed.

- Because of a technical error in the existing calboh spreadsheets, the residues from pulses
have not been included in the calculation.

- The amount of crops has been transformed to thenditer using default Frag equal to 0.85.
This is in line with the Revised1996 IPCC Guidesinbowever, according to the IPCC 2000
GPG, the crops Frag should not be employed if the simple Tier 1 (Tiaj method is used.

N,O emissions from 4.D.1.3 N-fixing crops

The production of soya beans has been included (wvaugh this production is very limited in the
Czech Republic) to recalculate emissions from Nfxcrops.

The technical errors were revised in this submissio

- The emission factor for nitrogen symbolic fixatievhich was erroneously reported in the 2002
was corrected

- The values reported in CRF tables for Reae, Fragcres Frag and Fraggaz for all the years
were revised (fraction parameters were used cdyriecestimate emissions)

- The values of BD emissions from N from leaching and run-off (192003 and 2006) and
volatized from fertilizers (1997 and 2006) werereoted.

6.4.6 Planned improvements

Relevant QA/QC procedures for agriculture will eplemented in accordance with the general
QA/QC plan given in Chapter 1. Currently, the as&yf uncertainties is in progress.

6.5 Source-specific QA/QC and verification

Following the recommendation of the latest in-copneview, a sector-specific QA/QC plan was
formulated, tightly linked to the corresponding @& plan of the National Inventory System, chapter
1.5. The plan describes the key procedures of bovgrcompilation, provides a table of personal
responsibilities and a timetable of sector-spec8/QC procedures. This plan consolidates the
quality assurance procedures and facilitates @ffequality control of the Agriculture inventory.

The Institute of Forest Ecosystem Research (IFER)d sector-solving institution for this category.

The agricultural greenhouse gas inventory is caadplby an experienced expert from the IFER,
including performance of self-control. CULS and tA&ROBIO company are other institutes
contributing information used in the sector of Agtiure. Slovak agricultural experts (SHMI) also
participate in debates on inventory improvements.
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Potential errors and inconsistencies are documemdctorrections are made if necessary. In addition
to the official review process, emission inventamgthods and results are internally reviewed by the
technical experts involved in the emission invepwirthe Agriculture and LULUCF sectors.

To comply with QA/QC, is necessary to check

e The inclusion of all activity data for animal cabeigs, selected harvests (crops, pulses, soya
beans), amount of synthetic fertilizers (agricudtigtatistics)

« The consistency of time-series activity data andsion factors (agricultural statistics)
e The annual update of national zoo-technical data
* All the emission factors and used parameters/frasti

QA/QC includes checking of activity data, emissitactors and methods employed. All the
differences are discussed and, if necessary, @seated. The procedure of inventory compiling is
initiated by IFER, where all the necessary dat&iobd from the Czech Statistical Office (CSO), are
inserted into the excel spreadsheets. The exed fite verified by other IFER experts. Some more
specific parameters, not available from CSO, aguired to estimate the country-specific emission
factors for cattle (Tier 2). The zoo-technical oatl data (specifically concerned with cattle bregp

are supplied by CULS and other experts. The apfaepwalues in the calculation spreadsheets are
updated at IFER, replacing the older values. Th#fied data are transferred to the CRF Reporter,
where the data are again technically verified. TR tables are sent to the NIS coordinator for fina
time-series checking and approval.

All the information used for the inventory repastarchived by the author and by the NIS coordinator
Hence, all the background data and calculationseniéable.
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7. Land Use, Land-Use Change and Forestry
(CRF Sector 5)

7.1 Overview

The emission inventory of tHeLand Use, Land Use Change and Fore$ttyLUCF) sector includes
emissions and removals of greenhouse gases (GH@ling from land use, land-use change and
forestry. The inventory is based on applicatiorthe&f IPCC Good Practice Guidance for Land Use,
Land-Use Change and Forestry (IPCC 2003, furtheo abbreviated as GPG for LULUCF) and the
reporting format adopted by th& onference of Parties to UNFCCC. The applicatibGBG for
LULUCEF in the national emission inventory entailamfold specific requirements on the inventory of
the sector, which have been implemented graduale current inventory of the LULUCF sector
represents an advanced phase of this implementdtiommploys a refined system of land use
identification at the level of the individual catfas units, which was also utilized for determioatiof
land-use changes. This inventory submission cositadditional methodological improvements and
reflects the suggestions following from the latestews of the LULUCF emission inventory. Where
feasible, the methodological elements from IPCC62@uidelines for National Greenhouse Gas
Inventories (IPCC 2006) for the Agriculture, Forgsaind Other Land Use (AFOLU) were also used.
Although the current submission will still underfijother development and consolidation, it already
represents a solid system for providing informattonGHG emissions and removals in the LULUCF
sector, as well as for providing the additionabimfation on the LULUCF activities required under
the Kyoto protocol.

The current inventory includes G@missions and removals, and emissions of nop-gzQes (Ckj
N,O, NO¢ and CO) from biomass burned in forestry and distoces associated with land-use
conversion. The inventory covers all six major LUCE land-use categories, namékx Forest Land,
5B Cropland, 5C Grassland, 5D Wetlands, 5E Setttemand 5F Other Landvhich were linked to
the Czech cadastral classification of lands. Thesgons and/or removals of greenhouse-gases are
reported for all mandatory categories. The curseimission covers the whole reporting period from
the base year of 1990 to 2008 (Fig. 7.1).
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Fig. 7.1 Current and previously reported assessmemf emissions for the LULUCF sector. The values are
negative, hence representing net removals of grediuse gases.
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7.1.1 Estimated emissions

Tab. 7.1 provides a summary of the LULUCF GHG eatan for the base year 1990 and the most
recently reported year 2008. In 2008, the net Ghis fior the LULUCF sector, estimated as the sum
of emissions and removals, equaled -4.778 Mt €, thus representing a net removal of GHG gases.
In relation to the estimated emissions in othetasdn the country for the inventory year 200& th
removals realized within the LULUCF sector decreigmeeGHG emissions generated in other sectors
by 3.4 %. Correspondingly, for the base year of019®e total emissions and removals in the
LULUCF sector equaled -3.630 Mt G@g. In relation to the emissions generated iothiér sectors,
the inclusion of the LULUCF estimate reduces thaltemissions by 1.9 % for the base year of 1990.
It is important to note that the emissions withive tLULUCF sector exhibit high inter-annual
variability (Fig. 7.2) and the values shown in T@kl should not be interpreted as trends. Theeentir
data series can be found in the corresponding CiRfies.

Tab. 7.1 GHG estimates in Sector 5 (LULUCF) and itsategories in 1990 (base year) and 2008.

Sector/category Emissions 1990 Emissions 2008
Gg CO;, eq. Gg CO, eq.

5 Total LULUCF -3630 -4778
5A Forest Land -4 947 -4 682
5A1 Forest Land remaining Forest Land -4 667 -4 400
5A2 Land converted to Forest Land -280 -283
5B Cropland 1337 172
5B1 Cropland remaining Cropland 1089 69
5B2 Land converted to Cropland 247 102
5C Grassland -128 -384
5C1 Grassland remaining Grassland 59 5
5C2 Land converted to Grassland -187 -389
5D Wetlands 23 22
5D1 Wetlands remaining Wetlands 0) 0)
5D2 Land converted to Wetlands 23 22
5E Settlements 86 95
5E1 Settlements remaining Settlements 0) 0)
5E2 Land converted to Settlements 86 95
5F Other Land 0) 0)
Note: Emissions of non-G@ases (Chland NO) are also included.

7.1.2 Key categories
Tab. 7.2 Key categories of the LULUCF sector (2008)

Category Character of category Gas % of total GHG

5A1 Forest Land remaining Forest Land KC (LA, TA) £0 -3.34
5B1 Cropland remaining Cropland KC (TA) ¢O 0.05

KC: key category, LA - identified by level assessm@am - identified by trend assessment
% of total GHG: relative contribution of categooyriet GHG (including LULUCF)

Of the main categories listed in Tab. 7.1, twolanh were identified as key categories according to
the IPCC Good Practid&ood Practice Guidance, IPCC 2000, Good Practigdaace for LULUCF,
IPCC 2003). Of these LULUCF categories, the largéfgict on the overall emission inventory in the
country is attributed t&A1 Forest Land remaining Forest Land/ith a contribution of -3.1 %, it is
the only LULUCF category identified by the levebassment for the year 2008 (Tab. 7.2). It was also
identified as a key category by the trend assedsmba emissions of this category are determined by
the changes in biomass carbon stock. Additionalle LULUCF categories was identified by the
trend assessment (Tab. 7.2), nan&BA Cropland remaining Croplandn 5B1, the trend analysis
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reflected the effect of liming on emissions fronriagjtural soils, which decreased rapidly in early
1990s.

7.2 General methodological issues

7.2.1 Methodology for representing land-use areas

The reporting format requires the estimation of Gel@Gissions into the atmosphere by sources and
sinks for six land-use categories, namely Forestl_&ropland, Grassland, Wetlands, Settlements and
Other Land. Each of these categories is dividedl lendds remaining in the given category during the
inventory year, and lands that are newly converitathe category from a different one. Accordingly
GPG for LULUCF outlines the appropriate methodadsgior estimation of emissions.

Consistent representation of land areas and idgttdn of land-use changes constitute the keysstep
in the inventory of the sector in accordance witPGsfor LULUCF. The adopted land-use
representation and land-use change identificatimtesmn was build gradually since the 2007 NIR
submission. It was radically improved in the 2008RNsubmission and further refined in 2009
inventory submission.

Initially, the identification of land-use categmieas based on two key data sources. Information on
areas of the individual land-use categories wasiodtl from the Czech Office for Surveying,
Mapping and Cadastre (COSM@ww.cuzk.c3. It provided annually updated cadastral inforomti
published as aggregated data in the statisticabgelis. The second data source utilized previously
was the Land Cover Database of the Pan-EuropeanNEDRoject (reference years 1990 and 2000),
administered by the Czech Ministry of the Enviromt&he combination of COSMC cadastral data
and CORINE land-use change trends permitted estimaf land-use changes. Although this method
was endorsed by the 2007 in-country review, theeggged land-use information did not provide
sufficient spatial details and the CORINE-derivezhtls remained uncertain for several reasons.

Since the 2008 NIR submission, land-use representahd the land-use change identification system
have been based exclusively on the annually upda@8MC data, elaborated at the level of about 13
thousands individual cadastral units. This systems twilt in several steps, including 1) source data
assembly 2) linking land-use definitions 3) identtion of land-use change 4) complementing time
series. These steps are described below. The lissalsystem of consistent representation of land
areas having the attributes of both Approach 2 Apdroach 3 (GPG for LULUCF), permitting
accounting for all land-use transitions in the airime step.

7.2.1.1 Source data compilation

The methodology requirements and principles astatievith the approaches recommended by the
GPG for LULUCF (IPCC 2003) imply that, for the ref period of 1990 to 2008, the required land
use should be available for the period startinghfd®69. Information on land use was obtained from
the Czech Office for Surveying, Mapping and Ca@da8@OSMC), which administers the database of
“Aggregate areas of cadastral land categories” (BB The AACLC data were compiled at the
level of the individual cadastral units (1992-20@8) individual districts (1969-2008). There arerov
13 000 cadastral units, the number of which vardeet to separation or division for various
administrative reasons. In the period of 1992 t0&Qhe total number of cadastral units varied
between 13 027 and 13 079.

To identify the administrative separation and dasisof cadastral units, these were crosschecked by
comparing the areas in subsequent years usingeahthid of one hectare difference. Neighboring
cadastral units mutually changing their areas bssguent years were integrated. Until the reported
year of 2006, this concerned a total of 706 forameu/or current units that were integrated into 235
newly labeled units. This resulted in a total of6GP2 cadastral units, for which the annual land-use
change was specifically estimated (see below). [&hd use system was further refined for 2007.
Thereon, the eventual integration of cadastralsuist performed on an annual basis and hence
concerns only those cadastral units where someva®dexchanged between two subsequent years.
For 2008, this decreased the number of integradddstral units from 235 to only 28, which affected
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a total of 61 cadastral units. This further inceshthe spatial resolution of the system, as the lee
change identification could be analyzed for 12 @8dividual units in 2008 as compared to 12 624
units for the previous years (Fig. 7.2).
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Fig. 7.2: Cadastral units (grey lines), integratedadastral units (shading) and district borders (bl&k lines)
as used until year 2006 (top) and the currently réfied situation for year 2008 (bottom).

134



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

To obtain information on land-use and land-use ghaprior 1993, a complementary data set from
COSMC at the level of 76 district units was prepateactually covered the period since 1969. Iswa
required for application of the IPCC default traiosi time period of 20 years for carbon stock cleang
in soils. The overlapping time period of 1993 td@0vas utilized to correct the land-use change
assessment based on the coarser, i.e., distriat(dae below for details). The spatial coverage of
cadastral and district units is also shown in Fig.

7.2.1.2 Linking land-use definitions

The analysis of land use and land-use change isdbas the data from the “Aggregate areas of
cadastral land categories” (AACLC), centrally coterl and administered by COSMC and regulated
by Act No. 265/1992 Coll., on Registration of priepary and other material rights to real estate, an
Act No. 344/1992 Coll., on the real estate cadadittbe Czech Republic (the Cadastral Act), both as
amended by later regulations. AACLC distinguistesland categories, six of them belonging to land
utilized by agriculture (arable land, hop-fieldseyards, gardens, orchards, grassland) and faierun
other use (forest land, water surfaces, built-igasitand courtyards, and other land). Additionaiig,
land register included information on land usedweery land parcel. Different AACLC land categories
may have identical use. Both land categories and lese in the COSMC database were linked so as
to most closely match the default definitions oé thix major land-use categories (Forest Land,
Cropland, Grassland, Wetlands, Settlements andrQ#oed ) as given by GPG for LULUCF (IPCC
2003). The specific definition content can be foumdhe respective Chapters 7.3 to 7.8 devoted to
each of the major land-use categories.

7.2.1.3 Land-use change identification

The critical issue of any LULUCF emission inventasythe determination of land-use change. This
inventory identifies and quantifies land-use chabgdalancing the six major land-use areas for each
of the individual or integrated cadastral units B2 units in year 2008) on an annual basis usiag t
subsequent years of the available period. The apprs exemplified in Fig. 7.1. In the example of
the cadastral unit of Jablunkov, it can be obsemad, during 2006, three land-use categories lost
their land, while one exhibited an increase. Thisniifies three types of land-use conversion with
specific areas corresponding to the proportiorhefloss of all the contributing categories. Sinylar

if the converted land were to be attributed to twaonore land-use categories, it would be accorgingl
distributed in proportion to the increase in tregiecific areas. Since this task is computationagites,
involving tens of thousands of matrix manipulatioitds handled by a specific software application
developed for this purpose using the MS-Access fblenat. All identified land-use transfers are
summarized by each type of land-use change on mmaabasis to be further used for calculation of
the associated emissions.

YEAR | ID_CU(Name) | Cropland |Forestland| Grassland | Otherland [Sefflements] Wetlands | ALL
2005 656305 (Jablunkov) 2880337 1737355 3480215 302322 1649308 336775 10386312
2006 656305 (Jablunkov) 2806120 1737355 3473992 302322 1729860 336666 10386315

Difference -74217 0 -6223 0 80552 -109 3
Increment 100% 80552
Loss 92.1% 7.7% 0% -80549
Estimation 74220 6223 109
Conversion type Area (m2)
Cropland_Setftlements 74220
Grassland_Settlements 6223
Wetlands_Setflements 109

Fig. 7.1: Example of land-used change identificatiofor year 2006 and cadastral unit 656306 (Jablunkg;
all spatial units are in nt.
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7.2.1.4 Complementing time series

The above described calculation of land-use chaogéd only be performed for the years 1993 to
2008, because the data on land-use for the indiVidadastral units has only been available since
1992. For the years preceding 1993, i.e., for lasel-change attributed to the years 1970 to 1992, an
identical approach as described above was usedyitiubggregated cadastral input data at the level
on the individual districts. The effect of an inased scale and data aggregation always results in a
lower area of identified land-use change. Thisribpbly due to within-domain compensation of area
losses and increments. To compensate this effech#&1970 to 1992 data series, a correction was
applied to the estimates, based on district dggatinThe correction was based on a linear regnessio
function betweerR (the ratio of identified land conversions at thedl of the districts and individual
cadastral units) and the logarithmically transfadnseas from the data at the district level. The
corrections were derived at the level of the mégad-use categories, using the annual data from the
period of 1993 to 2006, for which the land-use @sions could be estimated independently at both
spatial levels, i.e., districts and individual csilal units. More details, including the statistarsd
estimated parameters of the regression equatiengiaen in Cienciala and Apltauer (2007). The
correction procedure was the final step in landdetabase operations required to provide a consiste
data-series on annual land-use conversions fatQfie to 2008 period.

7.2.2 Land-use change — overall trends and annual matsce

The overall trends in the areas of the major lagel-categories in the Czech Republic for the 1970 to
2008 period are shown in Fig. 7.2. The largest tiizive change is associated with the Cropland and
Grassland land-use categories.
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Fig. 7.2 Trends in areas of the six major land-useategories in the Czech Republic between 1970 and(B
(based on information from the Czech Office for Suveying, Mapping and Cadastre).

An insight into the net trends shown in Fig. 7.2pm®vided by analysis of land-use changes as
described in Section 7.1.2. Tab. 7.3 shows a ptoduthat analysis, namely the areas of land-use
change among the major land-use categories ovet386 to 2008 period in the form of land-use
change matrices for the individual years. It is émignt to note that the annual totals for the iittlial
years in the matrices do not necessarily correspotide areas that appear in the CRF Tables, which
accounts for the progressing 20-year transitiomopehat began in 1970. This is a Tier 1 assumption
of GPG for LULUCF for estimation of changes in soélrbon stock. This also implies that the areas
relevant to the biomass pool are not the same @setlfior the soil pools; this is important for
interpretation of the emission factors estimatednfithe land-use change areas accumulated over 20-
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year periods. Secondly, for Forest Land, the abkalanput information at a detailed (cadastral,
district) level did not permit separation of thadtion of permanently unstocked Forest Land devoted
to use other than growing forests. This small foeciof Forest Land was separated ex-post after
estimating land-use changes and summing over tiodevdountry, when it was assigned to Grassland.

Tab. 7.3 Land-use matrices describing initial and ihal areas of particular land-use categories and #n
identified annual land-use conversions among thesategories for years 1990 to 2008.

Year 1990 Initial (1989)
Category Forest Land| Grassland | Cropland Wetlands | Settlements| Other Land
2628.2 0.5 0.7 0.0 0.0 0.0
0.1 867.3 10.8 0.0 0.0 0.0
0.1 1.2 3453.4 0.1 0.2 0.0
0.0 0.4 0.4 155.9 0.8 0.0
0.8 3.7 3.7 0.1 651.2 0.0
0.¢ 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 628.7 873.1 3 469.0 156.1 652.2 107.2 7 886.4
Year 1991 Initial (1990)
Category Forest Land| Grassland | Cropland Wetlands | Settlements| Other Land
2 628.8 0.1 0.4 0.0 0.0 0.0
0.4 876.4 32.6 0.0 0.3 0.0
0.3 0.5 3419.4 0.0 0.2 0.0
0.1 0.1 0.6 157.4 0.0 0.0
0.2 0.3 34 0.0 657.7 0.0
0.q 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 629.6 877.4 3456.4 157.4 658.2 107.2 7 886.4
Year 1992 Initial (1991)
Category Forest Land| Grassland | Cropland Wetlands | Settlements| Other Land
2 628.7| 0.1 0.2 0.0 0.0 0.0
0.2 907.3 10.2 0.1 0.0 0.0
0.1 0.7 3409.9 0.0 0.2 0.0
0.0 0.1 0.2 157.8 0.0 0.0
0.3 0.4 2.0 0.1 660.5 0.0
0.q 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 629.5 908.6 3422.4 158.0 660.7 107.2 7 886.4
Year 1993 Initial (1992)
Category Forest Land| Grassland | Cropland Wetlands | Settlements| Other Land
2628.2 0.1 0.1 0.0 0.2 0.0
0.1 916.6 1.6 0.0 0.3 0.0
0.2 0.6 3407.9 0.0 0.4 0.0
0.0 0.1 0.0 157.9 0.3 0.0
0.5 0.4 1.2 0.1 662.3 0.0
0.4 0.0 0.0 0.0 0.0 107.2
Area (kha) 2629.1 917.8 3410.9 158.1 663.4 107.2 7 886.4
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7.2.3 Methodologies to estimate emissions

The estimation of emissions and removals of,@@d non-C® gases for the sector was performed
according to Chapter 3 of GPG for LULUCF (IPCC 2p0R&dditionally, the 2006 Guidelines for
National Greenhouse Gas Inventories — Agricultiiarestry and Other Land Use (IPCC 2006) were
consulted whenever appropriate. The following tiedcribes the inventory for the individual land-use
categories, noting vital information on the catggeithin the conditions of the Czech Republic, the
methodology employed, uncertainty and time consgsteQA/QC and verification, recalculations and
source-specific planned improvements.

7.3 Forest Land (5A)

Forest Land
(% share of cadastral area)
0-12

13-27
B -4
| SRR
B - 100
|| districts

Fig. 7.3 Forest Land in the Czech Republic — distbution calculated as a spatial share of the categpr
within cadastral units (as of 2008).

7.3.1 Source category description

The Czech Republic is a country with a long foredtadition. Practically all the forests can be
considered to be temperate-zone managed foresty tinel IPCC definition of forest management
(GPG Chapter 3, IPCC 2003). With respect to théndiefn thresholds of the Marrakesh Accords,
Forest Land is defined as land with woody vegetatind with tree crown cover of at least 30 %, over
an area exceeding 0.05 ha containing trees ableatth a minimum height of 2 m at matutit¥his
definition of forests excludes the areas of permtpeainstocked cadastral forest land, such as fores
roads, forest nurseries and land under power tri@gsgm lines. The permanently unstocked area of
cadastral forest land has predominantly the ategbwf Grassland, and therefore it was ascribed to

° These parameters, together with the minimum waftB0 m for linear forest formations, were giventire
Czech Initial Report under the Kyoto Protocol.
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that category. Hence, Forest Land in this emissigantory corresponds to the national definition of
timberland (Czech Forestry Act 84/1996). In 200% stocked forest area (timberland) qualifying
under the category of Forest Land in this emissiwentory equaled 2 598 thousand ha, representing
98 % of the cadastral forest land in the Czech BipuThe permanently unstocked area represents
2 % of the forest land according to cadastral daih it was linked by this proportion to the area of
Forest Land for the whole time series since 1969.

Forests (cadastral forest land) currently occup$ 88 of the area of the country (MA 2009). The tree
species composition is dominated by conifers, whaghtesent 74.4 % of the timberland area. The four
most important tree species in this country arei@grpine, beech and oak, which account for 52.4,
17.0, 7.0 and 6.8 % of the timberland area, regpgt(MA 2009). Broadleaved tree species have
been favored in new afforestation since 1990. Titopgrtion of broadleaved tree species increased
from 21 % in 1990 to about 24.5 % in 2008. Theltgtawing stock (merchantable wood volume) in
forests in the country has increased during therteg period from 564 mil. frin 1990 to 676.4 mil.

m® (under bark) in 2008 (MA 20009).

Several sources of information on forests are alhdlin the Czech Republic. The primary source of
activity data on forests used for this emissionemtery is the forest taxation data in Forest
Management Plans (further denoted as FMP), whi@h administered centrally by the Forest
Management Institute (FMI), Brandys n. L. With adgst management plan cycle of 10 years, the
annual update of the FMP database is related @ df/the total forest area scattered throughout the
country. The information in FMP represents an ongaiational stand-wise type of forest inventory.
The second source of information consists in tha dl@m the first cycle of the statistical (sample
based, tree level) forest inventory performed dur2901-2004 by FMI. The results of this forest
inventory were published in 2007 (FMI, 2087)The most recent statistical information on fosesta
county level gives the Czech landscape inventoze(BTerra), a project funded by the Ministry of
Environment Cerny 2009, SP/2d1/93/07) This emission inventory is dominantly based a EVIP
data, which have also been used for all the intemmal reporting on forests of the Czech Repuldic t
date. Whenever feasible, the information from otheentory programs mentioned above and/or other
sources was also utilized.

FMP data were aggregated in line with the counpsetfic approaches at the level of the four major
tree species (i-beech: all broadleaved speciespexaks, ii-oak: all oak species, iii-pine: pinewla
larch, iv-spruce: all conifers except pines andharand age-classes (10-year intervals). For these
categories, growing stock (merchantable volumeinddfas tree stem and branch volume under bark
with a minimum diameter threshold of 7 cm), theresponding areas and other auxiliary information
were available for each inventory year. It can bseoved in Fig. 7.4 that the average growing stock
has increased steadily for all tree species greupse 1990 in this country. In addition to the four
major categories by predominant tree species,-Cigéiaareas are also distinguished, forming another,
specific sub-category of Forest Land as reportetthig submission. A clear-cut area is defined as a
temporarily unstocked area following final or s@eeharvest of forest stands. It ceases to exis tinc

is reforested, which must occur within two yearsaading to the Czech Forestry Act. There is no
detectable carbon stock change for this category ins introduced solely for the purpose of
consolidated, transparent and consistent repodirfgrest land. In 2008, clear-cut areas represente
1.0 % of Forest Land.

The annual harvest volume constitutes the otheriikfyrmation related to forestry. This value is
available from the Czech Statistical Office (CSORO collects this information on the basis of about

19 The first cycle of the statistical (sample baseek level) forest inventory was performed durifg2-2004 by

the Forest Management Institute (FMI), Brandys abém. These data indicate significantly higher gngw
stock volumes (328 #tha under bark, excluding standing dead trees) thase reported so far for this country
on the basis of data from forest management plars.Was mainly prescribed to methodological differes
between the stand-wise inventory used for foreshagament planning and the tree-level, sample based
statistical forest inventory (e.gCerny et al 2006; FMI 2007). However, only one inventory eydf sample
based inventory it is not readily usable for detectarbon stock change in forests.

! The preliminary results of the CzechTerra projadicate a mean growing stock volume of 309ha under
bark (IFER 2009, unpublished results), i.e., sigaiftly lower than the estimates of the FMI (2007).
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600 country respondents (relevant forest compaamelsforest owners) and encompasses commercial
harvest and fuel wood, and included compensatipthivforest areas not covered by the respondents.
The total drain of merchantable wood from forestséased from 13.3 mil. hin 1990 to 16.2 mil. th

in 2008, down from 18.5 mil. fharvested in 2007 (all data refer to underbarkvals). Additionally,
harvest loss of 5 and 15 % is applied to final aaldage logging volumes, respectively. The salvage
logging operations concern primarily stands of famius species, which are commonly hit by
windstorms, snow and bark-beetle calamities ind¢bimtry.
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Fig. 7.4 Activity data - average growing stock volme against stand age for the four major groups of
species during 1990 to 2008; each line corresponttsan individual inventory year. The symbols identiy
only the situation in 1990 and 2008.

7.3.2 Methodological aspects

Category5A Forest Landncludes emissions and sinks of £&ssociated with forests and non-CO
gases generated by burning in forests. This cageigocomposed 0bAl Forest Land remaining
Forest Land and 5A2 Land converted to Forest Land@he following text describes the major
methodological aspects related to emission inveedaf both forest sub-categories.

The methods of area identification described intiSec7.1.2 distinguish the areas of forest with no
land-use change over the 20 years prior the reypstear. These lands are included in subcategory
5A1 Forest Land remaining Forest Lanbhe other part represents subcated@f Land converted

to Forest Landi.e., the forest areas “in transition” that weomverted from other land-use categories
over the 20 years prior to the reporting year. @heas of forest subcategories, i®2A1 and 5A2
accumulated over a 20-year rolling period can hmdoin the corresponding CRF Tables. The annual
matrices of identified land-use and land-use chsaiage given in Tab. 7.3 above.

7.3.2.1 Forest Land remaining Forest Land

Carbon stock change in categd@fl Forest Land remaining Forest Lamsl given by the sum of
changes in living biomass, dead organic mattersad. The carbon stock change in living biomass
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was estimated using the default meti@tcording to Eq. 3.3.2 of GPG for LULUCF. This hd is
based on separate estimation of increments andvedsy@nd their difference.

The reported growing stock of merchantable voluroenfthe database of FMP formed the basis for
assessment of the carbon increment (Egs. 3.2.48anh8 of GPG for LULUCF). The key input to
calculate the carbon increment is the volume inergnd,) data. In the Czech Republic, these values
have been traditionally calculated by FMI (FMP thatse administrator) and reported to the national
and international statistics. The calculation isfgrened at the level of the individual stands and
species using the available growth and yield dathraodels. The increment data were partly revised
in the earlier NIR (2008) to unify two differentdeinformation sources (Schwappach 192&ny et

al. 1996) for increment estimates and to apply onéylatest source across the entire reporting period
This was to comply with the GPG for LULUCF requiremts of consistent time series. No change,
apart from entering the increment of latest regbytear, was made to the increment in this inventory
submission (Fig. 7.5).
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Fig. 7.5 Current annual increment (v; m® underbark) by the individual tree species groups stused in the
reporting period 1990 to 1999.

The merchantable volume incremeif) (is converted to the biomass increme@,(,), biomass
conversion and expansion factors applicable foreiment BCEF) using Eqgs. 2.9 and 2.10 (AFOLU
2006) as follows:

ACG = Z(Aj * G"rotali * CF} (1)

whereA; and CF; represent the actual stand area (ha) and carbetiofrieof dry matter (t C per t dry
matter), respectively, for each major tree spetype j (beech, oak, pine, spruce), whife,,, is
calculated for eachas follows:

Grow = 2 {Iv* BCER*(1 + B} 2)

whereR is a root/shoot ratio to include the below-growednponent. The total biomass increment is
multiplied by the carbon fraction and the applieafdrest land area. Tab. 7.4 lists the factors ursed
the calculation of the biomass carbon stock incréme

12 Alternative approaches of the stock-change metlaod 3.2.3; IPCC 2003) were also analyzed (Cieaaél
al. 2006a) for this category. However, for severasmns the default method was finally adopted, wisch
discussed in the cited study.
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Tab. 7.4 Input data and factors used in carbon stdcincrement calculation (1990 and 2008 shown) for
beech, oak, pine and spruce species groups, respeetly.

Variable or conversion factor Unit Year 1990 Year D08
Area of forest land remaining forest larf) ( kha 372; 152; 455; 1504 455; 173; 434; 1472
Biomass conv. & exp. factor, incBCEF) Mg m* 0.74; 0.86; 0.52; 0.6( 0.74; 0.85; 0.53; 0J60
Carbon fraction in biomas€F) t C/t biomass 0.50 0.59
Root/shoot ratioR) - 0.20 0.20
Volume incrementl() m 6.55; 5.96; 5.84; 7.89 7.10; 6.32; 6.75; 9)02

In Tab. 7.4 A represents only the areasb#1 Forest Land remaining Forest Langpdated annually.
The applied biomass conversion and expansion faapplicable for the incremenBCEF) and
growing stock volumesBCEFR,) are based on national allometric studies (Cidaca al 2006a,
2006b, 2008a) or biomass compilations that incldata from the Czech Republic (Wirgh al. 2004,
Wutzler et al 2008). Since the biomass conversion and expanfdotors are age-dependent
(Lehtonenet al. 2004, 2007), they respect the actual age-classildition of the dominant tree
species. Hence, thBCEF values shown in Table 7.4 are weighted means densg the actual
volumes of the individual age classes for eachhef major tree species. Besides the allometric
equations noted above, the source dendrometricrimiaused for derivation of the country-specific
BCEF values were the data of the landscape inventargram CzechTerraCerny 2009). Its first
cycle was completed in 2009 and these dendromktdata hence represent the most current
information on the Czech Forests available in tbantry. The tree level data together with the
information of age was used to assess the mdsiialaR values for each age class and major tree
species.CF of 0.50 is a generally accepted default constahtch is also recommended by IPCC
(2003). R was selected as a conservative value from theeraagommended for temperate-zone
forests by IPCC (2003). It corresponds well to #vailable relevant experimental eviden€erny
1990, Greeret al 2006), as well as to the evidence apparent frioengarameterized allometric
equations for the major tree species (Wattal 2004, Wutzleet al 2008).1, is the annually updated
volume increment estimated per hectare and spguiep as described above.

The estimation of carbon draih;(Eqg. 2) in the categor$Al Forest Land remaining Forest Land
basically follows Egs. 3.2.6, 3.2.7 and 3.2.8 (IPEAD3). It uses the annual amount of total harvest
removals M) reported by the CSO for individual tree specieshie countryH covers thinning and
final cut, as well as the amount of fuel wood, vhis reported as an assortment under the conditions
of Czech Forestry. To include a potentially unactted-for loss associated with the factorF,_ was
applied toH; it was calculated from annual harvest data aedstiare of salvage logging, assuming
5 % loss under planned forest harvest operatiodslao for accidental/salvage harvest applicable
for coniferous speciegience, the harvest volumes entering the actuadsom calculationH in eq. 3
below) include the correction by the above desdritaetor,F, . The calculation of the carbon drain
(L; loss of carbon) otherwise also follows Eq. 2. AEQLU 2006) as

Lwood— removals: H* BCEF I,:(l + R* CF (3)

whereBCER, represents a biomass expansion and conversiaor fagplicable to harvested volumes,
derived from national studies or regional compilas$ that include the data from the Czech Republic
as noted and mentioned above. The applicatidQ#FR, considers the share of the planned harvested
volume and the actual salvage logging that wasplastned. In the case of planned harvest volumes,
the age-dependeBCER, values also consider the mean felling age, wtidiaken from the national
reports of the Ministry of Agriculture. For salvatggging, BCER, represents the volume-weighted
mean of all age classes for the individual dominae¢ species, as the actual stand age of those
harvested volumes is unknown. The other fact@Gis, |} are identical to those described under Tab.
7.4. The specific values of input variables andvession factors used to calculatare listed in Table
7.5.
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Tab. 7.5 Specific input data and factors used in d¢eulation of carbon drain (1990 and 2007 shown) for
beech, oak, pine and spruce species groups, respeetly.

Variable or conversion factor Unit Year 1990 Year P07
Harvest volumeH) mill. m® 0.84; 0.31; 1.33; 10.84 0.92; 0.31; 1.16; 16|11
Biomass expansion factdBCER,) Mg m* 0.69; 0.81; 0.52; 0.59 0.69; 0.81; 0.52; 09

The impact of disturbances (Eq. 2.14, AFOLU 20083 hot been explicitly estimated. To the present
time, the disturbance in Czech forests since 1989 ot reached proportions above the buffering
capacity of Czech forestry management practicens€quently, any salvage felling is flexibly
allocated to the desired amount of planned woodovets, and is thereby accounted for in the
reported harvest volumes.

The assessment of the net carbon stock changegamiormatter (deadwood and litter) followed the

Tier 1 (default) GPG for LULUCF assumption of zereange in these carbon pools. This is a safe
assumption, as the country did not experience fiigmt changes in forest types, disturbance or
management regimes within the reporting period.

The above assumption also applies to the soil capowol, in which the net carbon stock change was
considered to equal zero (Tier 1, IPCC 2003). Tduacerns both mineral and organic soils. The
organic soils occur only in the areas of the Sprudecategory 0BA1 Forest Land remaining Forest
Land They represent protected peat areas in mountsiregions dominated by spruce stands, with no
or specific management practices. No such areasrogoder other the sub-categories by the
predominant species of Beech, Oak and Pine.

Emissions in categoryAl Forest Land remaining Forest Laimtlude, in addition to C§) also other
greenhouse gases (KO, NO and NQ) resulting from burning. This encompasses botlsgileed
fires associated with burning of biomass residuesaso emissions due to wildfires. The emissions
from burning of biomass residues were estimatedrdaug to Eq. 3.2.19 and the emission ratios in
Table 3A.1.15 (Tier 1, IPCC 2003). Under the candg in this country, part of the biomass residues
is burned in connection with final cut. The expprigment employed in this inventory revision
considers that 30 % of the biomass residues inafudliark is burned. This biomass fraction was
guantified on the basis of the annually reportedwam of final felling volume of broadleaved and
coniferous specie8BCER, andCF as applied to harvest removals (above). The amotibiomass
burned (dry matter) was estimated as 585 Gg in 2980849 Gg in 2008.

The emissions of greenhouse gases due to wildfieze estimated on the basis of known areas burnt
annually by forest fires and the average biomassksh forests according to Eq. 3.2.9 (IPCC 2003).
This equation used a default factor of biomassttefiecay after burning (0.45; Table 3A.1.12). The
associated amounts of non-£Qases (Ch CO, NO and NQ) were estimated according to
Eq. 3.2.19. The amount of biomass (dry matter) édiin wildfires was estimated as 10.2 Gg in 1990
and 6.3 Gg in 2008. The most extreme year of thertimg period was 1997, when about 228 Gg of
biomass was burned due to wildfires. The full tissgies and the associated emissions of nop-CO
gases can be found in the corresponding CRF tables.

There are no direct J® emissions from N fertilization on Forest Land,thsre is no practice of
nitrogen fertilization of forest stands in the CadRepublic. Similarly, non-COemissions related to
drainage of wet forest soils are not reportedhsdctivity no longer occurs in practice.

7.3.2.2 Land converted to Forest Land

The methods employed to estimate emissions irb&fLand converted to Forest Landtegory are
similar to those for the category of Forest Lanthaming Forest Land, but they differ in some
assumptions, which follow the recommendations oGG& LULUCF.

For estimation of the net carbon stock changevindi biomass on Land converted to Forest Land by
the Tier 1 method (IPCC 2003), the carbon increnmeproportional to the extent of afforested areas
and the growth of biomass. The revised methodotddgind-use change identification (Section 7.1.2)
provides areas of all conversion types updated ahyuLand areas are considered to be under
conversion for a period of 20 years, accordingTiee 1 assumption of GPG for LULUCF. Under the
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conditions in this country, all newly afforestechdis are considered as intensively managed lands
under the prescribed forest management rules affisdeby the Czech Forestry Act.

Until 2006, the increment applicable to age classasd Il (stand age up to 20 years) was estimated
from the actual wood volumes and areas that weadladle per major species groups. Using the
available activity stand level data categorizedspgcies and age classes and the national growth and
yield model SILVISIM Cerny 2005), the wood increment was derived fottadlage classes above 20
years. For age class one (1-10 years), the increwassimply calculated from the reported areas and
volumes, assuming a mean age of five years. Thernmnt of age class two (11 to 20 years) was
estimated from linear interpolation between theentent of age classes | and Ill. For the year 2007
and forward, increment is derived for individuadrspecies using the ratio of increment for indigid
tree species to the total stand increment estinfaded the period 2000 to 2006.

Since the specific species composition of the needyverted land is unknown, the increment
estimated for the major tree species was averagied the weight of actual areas for the individual
tree species known from the unchanged (remainioigdst land. Expressed in terms of aboveground
biomass, the estimated aggregated mean incremef0€8 was 3.04 t/ha, a value matching that for
temperate coniferous (3 t/ha) and somewhat lowan that for broadleaved (4 t/ha) forests given as
defaults in GPG for LULUCF. The estimation of ingrent in terms of aboveground biomass is
facilitated by the age and species depen8&F values as described in Section 7.3.2.1 above. The
estimated species-specific valuesBEEF applicable for young trees until 20 years weré01025,
0.65 and 0.93 for beech, oak, pine and spruceecésply.

The carbon loss associated with biomass in thegoateof Land converted to Forest Land was
assumed to be insignificant (zero). This is becahsefirst significant thinning occurs in older age
classes, which is implicitly accounted for withiretcategory Forest Land remaining Forest Land.

The net changes of carbon stock in dead organitemaere assumed to be insignificant (zero), in
accordance with the assumptions of the Tier 1 nie¢HRCC 2003).

The net change of carbon stock in mineral soils @snated using the country-specific Tier 2/Tier 3
method. It was based on the vector map of topsgimic carbon content (Matlet al. 2007, Sefrna
and Janderkova 2007; Fig. 7.6). The map constructetbrest soils utilized over six thousand soll
samples, linking the forest ecosystem units - sttedtypes and ecological series available in maps
1:5000 and 1:10 000, as used in the Czech systeforest typology (Mack et al 2007). This
represents the soil organic carbon content to ereate depth of 30 cm, including the upper organic
horizon. The carbon content on agricultural soiswprepared so as to match the forest soil map in
terms of reference depth and categories of carbatent, although based on interpretation of coarser
1:50 000 and 1:500 000 soil maps (Sefrna and Jeow@r2007). The polygonal source maps were
used to obtain the mean carbon content per individadastral unit (n=12 994 in 2008), serving as
reference levels of soil carbon stock applicabléotest and agricultural soils. Since agricultgails
include both Cropland and Grassland land-use cdtsgdhe bulk soil carbon content obtained from
the map was adjusted for the two categories. This performed by applying a ratio of 0.85 relating
the soil carbon content between Cropland and Guads{J. Sefrna, personal communication 2007)
and considering the actual areas of Cropland arabsknd in the individual cadastral units. This
system permitted estimation of the soil carbon lstohange among categori& Forest Land,
5B Croplandand 5C Grassland The estimated quantities of carbon stock changbealevel of the
individual spatial units entered 20-year accumalatinatrices distributing carbon into fractions over
20 years (Tier 1, IPCC 2003). These quantitiesttogy with the accumulated areas under the specific
conversion categories, were used for estimatia@nugsions and removals of GO
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Topsoil organic carbon (30 cm; tha)
(agricultural and forest soil)
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Topsoil organic carbon - agricultural soil (30 cm; t/ha)
(cadastral unit - mean)

Topsoil organic carbon - forest soil (30 cm: t/ha)
(cadastral unit - mean)

Fig. 7.6 Top - topsoil (30 cm) organic carbon conté map adapted from Macki et al (2007), Sefrna and
Janderkova (2007); bottom —topsoil carbon contentdr agricultural (left) and forest (right) soils estimated
as cadastral unit means from the source maps. Thenit (t/ha) and unit categories are identical for all
maps.

The net changes of carbon stock in organic soitsuwing only in the sub-category of stands
dominated by spruce, were assumed to be insigntfi@@ero). This is in accordance with the general
assumption of the Tier 1 method applicable for $orsoils, as no other specific methodology is
available for organic soils besides the drained¢ifeCC 2003).

Non-CQ, emissions from burning are not estimated for aatg§A2 Land converted to Forest Land
as there is no such practice in this country. Témmes applies to the J emissions from nitrogen
fertilization, which is not employed in this countr

7.3.3 Uncertainty and time consistency

The methods used in this inventory were consistesthployed across the whole reporting period
from the base year of 1990 to 2008.

148



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

The uncertainty estimation was guided by the Tienethods outlined in GPG for LULUCF (IPCC
2003), employing the following equations:

Uso =U U2 +..+U 2 4)

whereUyy IS the percentage uncertainty in the product efghantities antl; denotes the percentage
uncertainties with each of the quantities (Eq.15.lRCC 2003).

For the quantities that are combined by additiorsustraction, we used the following equation to
estimate the uncertainty:

JU* E)?+(U* E) 2+ +(U* E)
|E,+E,+ ...+ E, |

whereUg is the percentage uncertainty of the slmijs the percentage uncertainty associated with
source/sink, andE; is the emission/removal estimate for source/sifitq. 5.2.2, IPCC 2003).

It should be noted, however, that Eq. 5 as exeiraglih GPG for LULUCF, is not well applicable for
the LULUCF sector. Summing negative (removals) gusitive (emission) membersE]) in
denominator of Eq. 5 may easily produce huge uaigiés and theoretically lead to a division by
zero, which is not possible. In this respect, thpproach is not correct and hence the reported
aggregated uncertainties in the LULUCF sector ghdnd interpreted with care, focusing rather to
individual uncertainty components prior combinihgm in Eq. 5.

The uncertainty estimation utilized primarily thefault uncertainty values as recommended by
UNFCCC (2005) and IPCC (2003, 2006) that concemasrof land use (3 %), biomass increment
(6 %), amount of harvest (20 %), carbon fractiordim wood mass (2 %), root/shoot factor (30 %),
and factor (14.; 75 %), used in calculation of emissions from &bri&res. The uncertainty applicable
to BCEF was 22 %, which was derived from the work of Lefoet al. (2007). The uncertainty
associated with fractions of unregistered lossiofmass under felling operations was set by expert
judgment at 30 %.

Adopting rigorously the prescribed methods of carmyy uncertainties resulted in large overall
uncertainties for 2008. For categori8Al Forest Land remaining Forest Larahd 5A2 Land
converted to Forest Land, reached 273 and 56 %, respectively. The large taiogr was primarily
determined by combining uncertainties for sprucatated stands in the category biomass carbon
stock change that was estimated using the defaailiod. The uncertainties for the major components
to be combined, i.e., biomass growth and biomass, ieached 38 and 56 %, respectively. However,
as the corresponding absolute values of removalseanissions were of similar magnitude but with
opposite signs when entering the denominator of & qit resulted in the above reported large
combined uncertainty.

Ug = (5)

7.3.4 QA/QC and verification

Following the recommendation of the latest in-coyneview, a sector-specific QA/QC plan was
formulated, tightly linked to the corresponding @& plan of the National Inventory System. The
plan describes the key procedures of inventory datign, provides a table of personal
responsibilities a timetable of sector-specific Q&/ procedures. This plan consolidates the quality
assurance procedures and facilitates an effectigéty control of the LULUCF inventory.

Basically all the calculations are based on théviactdata taken from the official national sources
such as the Forest Management Institute (MinistnAgriculture), the Czech Statistical Office, the
Czech Office for Surveying, Mapping and Cadastr@$®IC) and the Ministry of the Environment.
Data sources are verifiable and updated annuahe. gradual development of survey methods and
implementation of information technology, checkipgpcedures and increasing demand on quality
result in increasing accuracy of the emission estti;i The QA/QC procedures generally cover the
elements listed in Table 5.5.1 of GPG for LULUCPIC 2003).

The input information and calculations are archibgdthe expert team and the coordinator of NIR.
Hence, all the background data and calculationseniéable.
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Apart from official review process, emission invamyt methods and results are internally reviewed
among the technical experts involved in the emissitventory of the Agriculture and LULUCF
sectors. Whenever feasible, the methods are sutiepter-review in case of the cited scientific
publications, and expert team reviews within tHevant national research projects.

7.3.5 Recalculations

The category of Forest Land was recalculated fer whole time period since 1990. This was
performed on the solely initiative of the inventdsam, which refined the age-dependent biomass
expansion and conversion factors on the basiseoh#wly acquired data of the CzechTerra project
(Cerny 2009). It affected the estimation of emissi@msl removals of greenhouse gases for the
categoriesbAl Forest Land remaining Forest Lgnaks well as the categoBA2 Land converted to
Forest Land Overall for the categor$A Forest Landthe estimated removals decreased on average
by 12.9 % compared to the previous estimates {id.).
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Fig. 7.7 Current and previously reported assessmemtf emissions for category 5A Forest Land. The vaks
are negative, hence representing net removals ofggn-house gases.

7.3.6 Source-specific planned improvements

The current revision applicable for Forest Land aaskociated land-use change introduced
improvements following the suggestions of the tvestlin-country reviews, such as reporting
emissions/removals by sub-categories of majorgpseies groups, revised categorization of land-use
and an improved land-use determination system. tietess, the category will require additional
efforts to further consolidate the current estimat&his includes a further improvement of the
uncertainty assessment (exploring the Monte-Cappra@aches) and further formalization and
enhancement of QA/QC procedures. Over a longer, tetitization of the stock change method in as
explored in Ciencial&t al (2006a) will be considered. This involves an assent of how the data
from the recently initiated statistical landscapeeintory (CzechTerra erny 2009) could be utilized.
Additionally, emissions from liming occurring onrést land will be included in the next submission.
Although quantitatively small, it will be includeth similar way as for 2008 in the current KP
LULUCF submission of the Czech Republic (see Chap1e3.1.1), once the necessary activity data
for the entire reporting period (i.e., since 19@d) be available.

150



e
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

7.4 Cropland (5B)
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Fig. 7.8 Cropland in the Czech Republic — distribubn calculated as a spatial share of the categoryithin
cadastral units (as of 2008).

7.4.1 Source category description

In the Czech Republic, Cropland is predominantfyresented by arable land (93 % of the category),
while the remaining area includes hop-fields, varels, gardens and orchards. These categories
correspond to five of the six real estate categasieagricultural land from the database of “Agateg
areas of cadastral land categories” (AACLC), cadldand administered by COSMC.

Cropland is spatially the largest land-use categothie country. Simultaneously, the area of Crogla
has constantly decreased since the 1970s, witht@yarly strong decreasing trend since 1990 (Fig.
7.2). While, in 1990, Cropland represented appdax% of the total area of the country, this share
decreased to nearly 41 % in 2008. It can be exgetttat this trend will continue. Agricultural
methods are gradually becoming more effective &edcurrent area of arable land is excessive. The
conversion of arable land to grassland is alswelgtipromoted by state subsidies. In addition,gher

a growing demand for land for infrastructure antflements. The current estimate of probable excess
lands qualifying for conversion to other land-usehie near future is about 600 000 ha. Conversion t
grassland concerns mainly the lands of less produrtgions of alpine and sub-alpine regions.

7.4.2 Methodological aspects

The emission inventory of Cropland concerns subgmiessB1 Cropland remaining Croplandnd
5B2 Land converted to Cropland@he emission inventory of Cropland considers geanin living
biomass and soil. In addition, G@missions resulting from application of agricudiuimestone and
N,O emissions associated with soil disturbance dueng-use conversion to cropland are quantified
for this category.
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7.4.2.1 Cropland remaining Cropland

For categorysB1 Cropland remaining Croplandhe changes in biomass can be estimated only for
perennial woody crops. Under the conditions in tuisntry, this might be applicable to the categorie
of vineyards, gardens and orchards. Hence, to atinemissions associated with biomass on
Cropland, we applied a default factor for the bismaccumulation rate (2.1 t C/hal/year, Table 3.3.2,
IPCC 2003) and estimated changes in the areas e

The carbon stock changes in soil in the categoopland remaining Cropland are given by changes in
mineral and organic soils. Organic soils basicdtynot occur on Cropland; they occur as peatland in
mountainous regions on Forest Land. While orgamwits soractically do not occur on Cropland,
emissions were estimated for mineral soils. Basedtlee average carbon content on Cropland
estimated from the detailed soil carbon maps (Fig), we applied the default relative stock change
factors for land useR(y; 1.0), managementF(s; 1.08) and input of organic matteF,{ 1.0),
respectively (Table 5.5; IPCC 2006). These diffaeg@ management activities on individual
Cropland subcategories, in our case arable larlfiblols and the sub-categories containing perénnia
woody crops. The average soil carbon on typicablararopland, estimated as the area-weighted
average from individual cadastral units, was 58,tiahile it was estimated as 63.7 t/ha for soihwi
woody vegetation, such as in orchards. The chaimgesil carbon stock, associated with the annually
changing proportion of land areas of cropland satiegories, result in emissions/removals. These are
calculated after redistribution of the estimaterboa stock change over a 20-year rolling period.

The Cropland category also includes emissions alientng, which were estimated from the reported
limestone use and application area. Liming by eitineestone (CaC¢) or dolomite (CaMg(Cg),) is
used to improve soil for crop growth by increasihg availability of nutrients and decreasing agidit
However, the reactions associated with limestor@iegiion also lead to evolution of GOwhich
must be quantified. Of the reported total limestase in agriculture, 95 % was ascribed to Cropland
(the reminder to Grassland), based on expert judge Klement, Central Institute for Supervising
and Testing in Agriculture — personal communicatid®05). The quantification followed the Tier 1
method of GPG for LULUCF (Eq. 3.3.6 IPCC 2003),wén emission factor of 0.12 t C/t Cag£O
Separate data are not available for limestone atahite, hence the aggregate estimates for tote i
applications are reported.

The application of agricultural limestone was poerly intensive in this country, but decreased
radically during the 1990s. Hence, the amount miestone applied in 1990 equaled over 2.5 mil.
tonnes, but decreased to less than 200 000 tommasally during the most recent years (see the
corresponding CRF Tables). This dramatic decreagskemthe entire category 6B1 Cropland
remaining Croplanda key category identified by trend, although itsatitative contribution to
national emissions in recent years is marginalraadhed 0.05 % in 2008. The activity data on liming
were repeatedly verified. They correspond to tbadrreported for use of fertilizers, which decrdase
a lotin early 1990s (Salusoeé al 2006).

Non-CQ, greenhouse gas emissions from burning do not docoategory5A2 Land 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 conversions from other land-useguates.
Cropland has generally decreased in area since, b9@r most commonly converted to Grassland.
However, the adopted land-use identification systeam also able to detect some land conversion in
the opposite direction, i.e., to Cropland.

The estimation of carbon stock changes in biomadhd categorpB2 Land converted to Cropland
was based on quantifying the difference betweenctrbon stock before and after the conversion,
including the estimate of one year of cropland dhob t C/ha; Table. 3.3.8, IPCC 2003), which
follows Tier 1 assumptions of GPG for LULUCF andethecommended default values for the
temperate zone. For biomass carbon stock on Fbaessl prior conversion, the annually updated
average growing stock volumes, species-specifianaelweighted biomass conversion and expansion
factors (BCEP, and other factors such as the below-ground ksgmatio were used as described the
5A Forest Landcategory in Section 7.2.2.1 above. For biomaskorastock on Grassland prior the
conversion, the default factors of 6.8 t/ha for\aground and below-ground biomass were used
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(Table 6.4, IPCC 2006). A biomass content of O tiiias assumed after land conversion to
5B Cropland

The estimation of net carbon stock change in degdnic matter concerns the land use conversion
from Forest Land. In this case, the input informaton standing and lying deadwood was obtained
from the recently (2008 to 2009) conducted fieldnpaign of the Czech landscape inventory
CzechTerraerny 2009). It provides data on the mean standeapi?ood biomass (2.17 t/ha) and
volume of lying deadwood classified in four catégeraccording to decomposition degree. These
categories are defined as follows: i) basicallyidselood; ii) peripheral layers soft, central hard;
i) peripheral layers hard, central soft; iv) tityarotten wood. The amount of carbon held in lying
deadwood was estimated as the product of the woluwne, density weighted by mean growing stock
volume of major tree species (0.433 ¥nreduction coefficients of 0.8, 0.5, 0.5, 0.2 (Geet al
2002; Carmonat al 2002) applicable to the above described decortippsiategories, respectively,
and the carbon fraction in the wood (0.5 t C/t ass). A default, conservative assumption that no
deadwood is present following the land use charggadopted in this calculation.

The estimation of the carbon stock change in $oil¢he categorgB2 Land converted to Croplarna

the Czech Republic concerns mineral soils. The ecanibon stock changes following the conversion
from Forest Land and Grassland were quantified Hey dountry-specific Tier 2/Tier 3 approach is
described in detail in Section 7.2.2.2 above.

The Land converted to Cropland category represesturce of non-C{Qgases, namely emissions of
N,O due to mineralization. The estimation followeea fthier 1 approach of Egs. 3.3.14 and 3.3.15
(IPCC 2003). Accordingly, PO was quantified on the basis of the detected awig mineral soils
employing a default emission factor of 0.0125 k@MNN/kg N, and C:N ratio of 15.

Other non-C@emissions may be related to those from burningvéder, this is not common practice
in this country and no other non-g@missions besides the above described are repurtéue
LULUCF sector.

7.4.3 Uncertainties and time series consistency

The methods used in this inventory were consistesthployed across the whole reporting period
from the base year of 1990 to 2007, which applles &or the land use category of Cropland. The
uncertainty estimation was guided by the Tier 1hod$ outlined in GPG for LULUCF (IPCC 2003)
and described in Section 7.3.3. The uncertaintynesion utilized primarily the default uncertainty
values as recommended by UNFCCC (2005) and IPCO3(2R006). The following uncertainty
default values were used: land use areas 3 %, B®a@cumulation rate 75 %, average above-ground
to below-ground biomass rat® (root-shoot-ratio) 100 %, average growing stockuree in forests

8 %, stock change factor for land use 50 %, stbakge factor for management regime 5 %, amount
of lime 10 %, emission factor for liming 5 % andemence biomass carbon stock prior and after land-
use conversion 75 %. The uncertainty applicabl8®@&F was 22 %, which was derived from the
work of Lehtoneret al. (2007).

For 2008, the total estimated uncertainty for catg&B1 Cropland remaining Croplandias 12 %.
The corresponding uncertainty for categbB?2 Land converted to Croplavdas 52 %. The overall
uncertainty for categor$B Croplandwas estimated to be 30 %. Similarly as noted ini&e&.3.3
above, combining uncertainties in the category Ivea a questionable combination of negative and
positive components in denominator of Eq. 5.

7.4.4 QA/QC and verification

The emission estimates are based on the activiy @ken from the official national sources and
follow the recommendations of GPG for LULUCF. Thatal sources are verifiable and updated
annually. All the input information and calculat®rare archived by the expert team and the
coordinator of NIR. Hence, all the background dama calculations are verifiable. Other QA/QC

elements were adopted in the same manner as das$drbSection 7.3.4 above, following the

application of the QA/QC plan applicable for the lLLWCF sector.
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7.4.5 Recalculations

The category of Cropland was recalculated for theree reporting period. This was due to the
application of a refined set of species-specifieniass conversion and expansion factors, as well as
the inclusion of emissions from deadwood componEnese changes affected the emission estimates
solely for the land-use conversions involving forlesd. Since such situations are rare and involve
insignificant areas, the difference in emissionnestes between the previous and current NIRs f@r th
category 5B2 Land converted to Cropland is margi@almbined with the category 5B1 Cropland
remaining Cropland, the overall effect of recaltiola on the estimated emission of the category 5B

Cropland for the entire reporting period is praaitic zero and the current and previous estimates ar
basically identical, as shown in Fig. 7.10.
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Fig. 7.9 Current and previously reported assessmeimif emissions for category 5B Cropland.

7.4.6 Source-specific planned improvements

Similarly as for other categories, additional effowill be exerted to further consolidate the cnatre
estimates for Cropland. Specific attention willgged to uncertainty assessment (exploring alteraati

approaches of combining uncertainties) and furtr@rancement and formalization of the QA/QC
procedures.
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7.5 Grassland (5C)
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Fig. 7.10 Grassland in the Czech Republic — distrition calculated as a spatial share of the category
within cadastral units (as of 2008).

7.5.1 Source category description

Through its spatial share of almost 14 % in 2088, ¢ategory of Grassland ranks third among land-
use categories in the Czech Republic. Its areabeas growing rapidly since 1990 (Fig. 7.2).
Grassland as defined in this inventory correspdodbe grassland real estate category, one ofithe s
such categories of agricultural land in the datalEs'Aggregate areas of cadastral land categories”
(AACLC), collected and administered by COSMC. Tlaisd is mostly used as pastures for cattle and
meadows for growing feed. Additionally, the fractiof permanently unstocked cadastral Forest Land
is also included under Grassland. This is becaugeedominantly has the attributes of Grassland
(such as land under power transmission lines).

The importance of Grassland will probably increiasthis country, both for its production role aruat f
preserving biodiversity in the landscape. Accorditog the national agricultural programs, the
representation of Grassland should further increéasabout 18 % of the area of the country. The
dominant share should be converted from Cropldmel share of which is still considered excessive.
After implementation of subsidies in the 1990s,dhea of Grassland has increased by almost 16 % (in
2008) since 1990.

7.5.2 Methodological aspects

The emission inventory ofbC Grassland concerns sub-categorieSC1 Grassland remaining
Grasslandand5C2 Land converted to Grasslar@imilarly to5B Cropland the emission inventory of
5C Grasslandconsiders changes in living biomass and soil.dditeon, the effect of application of
agricultural limestone is quantified for this categ
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7.5.2.1 Grassland remaining Grassland

For categonbC1 Grassland remaining Grasslanithe assumption of no change in carbon stock held
in living biomass was employed, in accordance WithTier 1 approach of IPCC (2003). This is a safe
assumption for the conditions in this country angl application of higher tier approaches would not
be justified with respect to data requirements thiedexpected insignificant stock changes.

The emissions estimates from changes in soil casbock were estimated for categd&@@1l These
changes are due to an effect of different managemsgimes and the changing proportion of the
concerned subcategories €1 Specifically, the changes are estimated for peentdy unstocked
cadastral Forest Land, which has the attributesnofianaged grassland and is treated accordingly in
the emission estimates (see Section 7.3.1). Ot belonging to the category of Grassland is
considered as typically managed grassland. Theemfe soil carbon stock for this category is
estimated as area-weighted mean for all the indali¢dadastral units. The analogous mean carbon
content for the category of unmanaged grassladdteymined using the corresponding factors (Table
5.5; IPCC 2006). These included the stock changmifdor land useH,y; 1.0), stock change factor
for the management regimg,(s; 0.95) and stock change factor for input of organatter E; 1.0).
The estimated area-weighted average soil carba@k o classically managed grassland was equal to
69 t C/ha, while that for unmanaged grassland v@as ®ha. This is estimated for the whole reporting
period and the soil carbon stock change was derinad the difference between the consecutive
years. The changes in soil carbon stock assocrgtedhe annually changing proportion of land areas
of cropland sub-categories result in emissions/keso These are calculated after redistributiothef
estimated carbon stock change over a 20-year ggbériod.

Other explicitly quantified effect on soil carbohat results in C@emissions is that of limestone
application. This was quantified as described ictir 7.3.2.1 for5B Cropland The applicable
amount of limestone was set at 5% of the repditedstone use on agricultural lands, based on
expert judgment (V. Klement, Central Institute fupervising and Testing in Agriculture — personal
communication, 2005).

Non-CQ; gases on categoBC1 Grassland remaining Grassland not concern the LULUCF sector
in the Czech Republic.

7.5.2.2 Land converted to Grassland

For category5C2 Land converted to Grasslanthe estimation concerns carbon stock changes in
living biomass and soils.

For living biomass, the calculation used Eq. 3.4ECC 2003) with the assumed carbon content
before the conversion 8B Croplandset at 5 t C/ha (Table 3.4.8; IPCC 2003) and ah&brest Land
calculated from the mean growing stock volumesesidbed in Section 7.3.2.2 above. The biomass
carbon content immediately after the conversion assumed to equal zero and carbon stock from
one-year growth of grassland vegetation following tonversion was assumed to be 6.8 t C/ha (Table
3.4.9; IPCC 2003).

For dead organic matter, emissions are reportedalckanges in deadwood that concern the category
5C21 Forest Land converted to Grasslampart from the actual areas concerned, the emission
estimation is identical as described in Section2/2above.

The estimation of carbon stock change in soilsciiegory5C2 Land converted to Grasslaiml the
Czech Republic concerns the changes in mineras.sbile soil carbon stock changes following the
conversion from 5A Forest Land and 5B Cropland were quantified by the country-specific
Tier 2/Tier 3 approach described in detail in Sec#.2.2.2 above.

7.5.3 Uncertainties and time series consistency

Similarly as for other land-use categories, thehwd$ used in this inventory for Grassland were
consistently employed across the whole reportingogdefrom the base year of 1990 to 2008. The
uncertainty estimation was guided by the Tier 1hods outlined in GPG for LULUCF (IPCC 2003)
and described in Section 7.3.3. The uncertaintynasion utilized primarily the default uncertainty
values as recommended by IPCC (2003, 2006). Thewinlg uncertainty default values were used:
land use areas 3 %, average above-ground to belouwnd biomass rati® (root-shoot-ratio) 100 %,
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average growing stock volume in forests 8 %, stotknge factor for land use 50 %, stock change
factor for management regime 5 %, amount of lime%lO0emission factor for liming 5% and
reference biomass carbon stock prior to and aféd-use conversion 75 %. The uncertainty
applicable tCEFwas 22 %, which was derived from the work of Lelaioet al (2007).

For 2008, the total estimated uncertainty for cate$C1l Grassland remaining Grasslameached
12 %. The corresponding uncertainty for catedga@? Land converted to Grasslamdached 14 %.
The overall combined uncertainty for categby Grasslandalsoreached 14 %.

7.5.4 QA/QC and verification

The emission estimates are based on the activiy @&en from the official national sources and
follow the recommendations of GPG for LULUCF. Dataurces are verifiable and updated annually.
All the input information and calculations are aveld by the expert team and the coordinator of NIR.
Hence, all the background data and calculationsrari@iable. Other QA/QC elements were adopted
in the same manner as described in Section 7.&vealiollowing the application of the QA/QC plan
applicable for the LULUCF sector.

7.5.5 Recalculations
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Fig. 7.11 Current and previously reported assessméenf emissions for category 5C Grassland. The valse
are negative, hence representing net removals of@gn-house gases.

Similarly as for categorybB Cropland category5C Grasslandwas recalculated for the entire
reporting period. This was due to the applicatidnaorefined set of species-specific biomass
conversion and expansion factors, as well as tbleision of emissions from deadwood component.
These changes affected the emission estimates/ Solethe land-use conversions involving forest
land. The emission estimates remain negative,represent a sink of GHGs for the entire reporting
period. The new estimates for the catedstyGrasslandchanged only slightly, giving smaller sink by
about 0.1 % at most. The effect is small becausanbyf slight change in the applied conversion and
expansion factors and due to overall marginal doution of the land conversion concerned within the
entire categonpC GrasslandTherefore, the current and previous estimatedasecally identical, as
shown in Fig. 7.12.

7.5.6 Source-specific planned improvements

Further efforts to consolidate the emission estmaire expected for the category of Grassland.
Specific attention will be paid to a refinementtioé uncertainty assessment and overall formalizatio
and enhancement of the QA/QC procedures.
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7.6 Wetlands (5D)
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Fig. 7.12 Wetlands — distribution calculated as apatial share of the category within cadastral unitgas of
2008).

7.6.1 Source category description

CategorysD Wetlandsas classified in this emission inventory includesrbeds, and water reservoirs
such as lakes and ponds, wetlands and swamps. &regse correspond to the real estate category of
water area of the “Aggregate areas of cadastrdl dategories” (AACLC), collected and administered
by COSMC. It should be noted that there are abduwétlands identified as Ram&asites in this
country. However, these areas are commonly lodatsdveral IPCC land-use categories and are not
directly comparable with the actual content of Sileemission category.

The area obD Wetlandscurrently covers 2.1 % of the total territory.hihs been growing steadily
since 1990 (Fig. 7.2) with an even stronger tréndes1970. It can be expected that this trend will
continue and that the area of Wetlands will inceefasther. This is mainly due to programs aimed at
increasing the water retention capacity of the saagé”.

7.6.2 Methodological aspects

The emission inventory of sub-categdipl Wetlands remaining Wetlandan address the areas in
which the water table is artificially changed, whicorrespond to peat-land draining or lands aftecte
by water bodies regulated through human activifflemded land). Both categories are insignificant

13 Convention on Wetlands, Ramsar, Iran, 1971

4 Based on the land-use history, the growth poteatiald be considered to be rather large. For exangs of
1990, the category included 50.7 th. ha of pondschvrepresented only 28 % of their extent durimg peak
period in the 18 Century (Marek 2002)
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under the conditions in this country. Hence, théseions for5D1 Wetlands remaining Wetlandgre
not explicitly estimated and they can safely bestaered negligible.

Sub-category5D2 Land converted to Wetlandsncompass conversion frofA Forest Land

5B Croplandand5C GrasslandThis is a very minor land-use change identifiethis country, which
corresponds to the category of land convertedotodiéd land. The emissions associated with this type
of land-use change are derived from the carborkstbanges in living biomass and in the case of
conversion from Forest land, also deadwood. Thessons were generally estimated using the Tier 1
approach and Eqg. 3.5.6 of GPG for LULUCF, whichg@inrelates the biomass stock before and after
the conversion. The corresponding default values wenployed: the biomass stock after conversion
equaled zero, while the mean biomass stock prioth® conversion in theéA Forest Langd

5B Cropland and 5C Grasslandcategories was estimated and/or assumed idemtiaalldescribed
above in Sections 7.3.2.2 and 7.4.2.2. The lagetian also describes the estimation of emissions
related to deadwood component, which was appliedtidally in this land use category.

7.6.3 Uncertainties and time series consistency

The methods used in this inventory for Wetlands ewveonsistently employed across the whole
reporting period from the base year of 1990 to 2@dilarly as for the other land-use categoribs, t
uncertainty estimation was guided by the Tier 1hods outlined in GPG for LULUCF (IPCC 2003)
and described in Section 7.3.3. It utilized prirtyatine default uncertainty values as recommended by
IPCC (2003, 2006). The following uncertainty defawgdlues were used: converted land use areas 3 %,
average growing stock volume in forests prior cosiom 8 %, average biomass stock in cropland and
grassland prior conversion 75 %, biomass carbookstdter land-use conversion 75 %, average
above-ground to below-ground biomass r&i@root-shoot-ratio) 100 %. The uncertainty applieai
BCEFwas 22 %, which was derived from the work of Lelsioet al (2007).

Since the emission estimate concerns only categio/Land converted to Wetlandbe uncertainty
is estimated for this category. For 2008, the esteth uncertainty for categoBP2 was 78 %.

7.6.4 QA/QC and verification

The emission estimates are based on the activiy @ken from the official national sources and
follow the recommendations of GPG for LULUCF. Dataurces are verifiable and updated annually.
All the input information and calculations are aveld by the expert team and the coordinator of NIR.
Hence, all the background data and calculationsrari@iable. Other QA/QC elements were adopted
in the same manner as described in Section 7.3Mealollowing the application of the QA/QC plan
applicable for the LULUCF sector.
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7.6.5 Recalculations
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Fig. 7.13 Current and previously reported assessménf emissions for the category 5D Wetlands.

The category 06D Wetlandss a tiny source of emissions, reflecting the dilgancreasing area of
this category. The current recalculation resultednsignificantly decreased emissions, namely by
0.1 % during the reported period. The reasonshfesé changes lie in the refined biomass conversion
and expansion factors and inclusion of emissions tiu deadwood component employed in the
category concerning Forest Land converted to We#aidowever, the current and previous total
estimates for categoBD Wetlandsare almost identical, as shown in Fig. 7.14.

7.6.6 Source-specific planned improvements

For the category obD Wetlands attention will also be paid to a further improwvarm of the
uncertainty assessment and to overall formalizatimhenhancement of the QA/QC procedures.
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7.7 Settlements (5E)
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Fig. 7.14 Settlements — distribution calculated aa spatial share of the category within cadastral uits (as
of 2008).

7.7.1 Source category description

Category5E Settlementss defined by IPCC (2003) as all developed lang|uiding transportation
infrastructure and human settlements. For this €ionsinventory, the area definition under category
5E Settlements/as revised to better match the IPCC (2003) dettaflnition. The category currently
includes two categories of the database “Aggregaéas of cadastral land categories” (AACLC),
collected and administered by COSMC, namely “Bufitareas and courtyards” and “Other lands”. Of
the latter AACLC category, all types of land-userevancluded with the exception of “unproductive
land”, which corresponds to categdlf Other Land Hence, the Settlements category also includes
all land used for infrastructure, as well as tifahdustrial zones and city parks, previously ir#d in
categorysF Other Land

The category of Settlements as defined above diyrespresents about 8.6 % of the area of the
country. The area of this category has increageaksi990 and especially during the most recensyear
(Fig. 7.2).

7.7.2 Methodological aspects

The emission inventory for this category concerrimarily 5E2 Land converted to Settlemems

for category5E1 Settlementeemaining Settlementemissions of COwere considered insignificant
as no change in biomass, dead organic matter ahdasbon pools is assumed (Tier 1, IPCC 2006).
Emissions quantified in this inventory concern ¢hgegory5E2 Forest Land converted to Settlements
The emissions result mainly from the biomass cartook change, which was quantified using Eg.
3.6.1 (IPCC 2003). The carbon stock prior conversias estimated as described in Section 7.3.2.2.
All biomass is assumed to be lost during the caiwar according to the Tier 1 assumption of GPG
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for LULUCF. Additional contribution to emissions fsom deadwood component. It was estimated
identically as described in Section 7.4.2.2 abaw&ng the actual areas of the land use change
concerned.

7.7.3 Uncertainties and time series consistency

The methods used in this inventory B Settlementaere consistently employed across the whole
reporting period from the base year of 1990 to 200& uncertainty estimation was guided by the
Tier 1 methods outlined in GPG for LULUCF (IPCC 20@nd described in Section 7.3.3. It utilized
primarily the default uncertainty values as recomdesl by IPCC (2003, 2006). The following
uncertainty default values were used: land usesaBe%, reference biomass carbon stock prior and
after land-use conversion 75 %, average growingkstmlume in forests 8 %, and average above-
ground to below-ground biomass ral@@root-shoot-ratio) 100 %. The uncertainty applieaio BCEF
was 22 %, which was derived from the work of Lektoet al. (2007).

The emission estimate concerns only catedsff Land converted to Settlementiserefore, the
uncertainty is estimated only for this categoryr BE607, the estimated uncertainty for the category
5D2was 127 %.

7.7.4 QA/QC and verification

The emission estimates are based on the activiy @&en from the official national sources and
follow the recommendations of GPG for LULUCF. Thatal sources are verifiable and updated
annually. All the input information and calculat®orare archived by the expert team and the
coordinator of NIR. Hence, all the background data calculations are verifiable. Other QA/QC

elements were adopted in the same manner as das$dribSection 7.3.4 above, following the

application of the QA/QC plan applicable for the LLUCF sector.

7.7.5 Recalculations

The category of Settlements is a source of emissidhis is a result of the increasing area of this
category at the expense of other land-use categydrfee current recalculation was performed due to
the adoption of the refined biomass expansion awmersion factors affecting emission estimates
involving land-use conversions from Forest Lande Trrently estimated emissions are marginally
smaller, namely on average by 0.2 %, as comparéidet@revious estimates for the entire reporting
period (Fig. 7.16).
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Fig. 7.15 Current and previously reported assessménf emissions for the category 5E Settlements.

7.7.6 Source-specific planned improvements

Further efforts to consolidate the emission estsatre expected for the category of Settlemenis. Th
will include an assessment of how the data fromréoently initiated statistical landscape inventory
(CzechTerraCerny 2009) could be utilized. Attention will alse paid to further improvement of the
uncertainty assessment and overall formalizati@hearhancement of the QA/QC procedures.

7.8 Other Land (5F)

7.8.1 Source category description

Since NIR 2008 submission, the categbFyOther Landrepresents unmanaged (unmanageable) land
areas, matching the IPCC (2003) default definitibhese areas were assessed from the database of
“Aggregate areas of cadastral land categories” (RBY; collected and administered by COSMC. It is

a part the AACLC category “other lands” with theesific land use category “unproductive land”,
assessed from the 2006 land census of COSMC. ategary represents 1.0 % of the territory of the
country and it is considered to be constant, nailinng any land-use conversions.

7.8.2 Methodological aspects

Change in carbon stocks and non,Gfnissions are not considered &1 Other Land remaining
Other Land(IPCC 2003). Since no land-use conversion invgviather land” is assumed by this
inventory, no emissions were considered in theeategorpF Other Land

7.8.3 Uncertainties and time series consistency

The uncertainty estimates are not reported heree Beries consistency is ensured as the inventory
approaches and/or assumptions are applied iddgtaaioss the whole reporting period from the base
year 1990 to 2008.

7.8.4 QA/QC and verification
The activity data are based on land-use informatiom the national sources and the estimation
approaches follow the recommendations of GPG fat WOF.

The QA/QC elements were adopted in the same mam@escribed in Section 7.3.4 above, limited to
those relevant for this specific land-use category.
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7.8.5 Recalculations
No recalculations concern categ&fy Other Land

7.8.6 Source-specific planned improvements
There are no short-term plans concerning this cayeg
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8. Waste (CRF sector 6)

8.1 Overview

Waste sector consists from several categories. Maiurce category of this sector is 6A methane
emission from solid waste disposal sites. In 2008 ¢ategory emitted 115 Gg of methane (2429 Gg
of CO, ekv). Second source category is 6B emissions feastewater, which is calculated as a sum of
four subcategories — emissions of methane fromsindl wastewater treatment, domestic wastewater
treatment, on site treatment and emissions of udtroxide from wastewater. These subcategories
summed up in 2008 emitted 24.5 Gg of methane a@ Gg of NO. Last source category in this
sector is incineration of municipal, clinical andzardous waste which produced in total 456 Gg of
fossil CO2 ekv. this inventory year. In total sed@roduced 3604 Gg of GO

Tab. 8.1 Overview of significant categories in thisector (2008)

Category Character of category Gas % of total GHG*
6A Solid Waste Disposal on Land KC (LA, TA, LA*, TA* CH, 1.7
6B Waste Water Handling non-KC GH 0.4
6C Waste Incineration KC (TA, TA%) CO, 0.3
6B Waste Water Handling non-KC 8 0.1

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

Since beginning CHMI cooperated in compilation ohigsion inventory from this sector with
professional workplaces, in particular with thetitage for Environmental Science of the Faculty of
Sciences at Charles University in PraguéF(K) (Havranek, 2001), the University of Chemical
Technology (VSCHT) (Zabranska, 2004) and Institide Research and Use of Fuels in Prague
Béchovice (UVVP) (Straka, 2001). In the frameworktli cooperation, all the emission inventories
in this category were recalculated for the entingetseries from the reference year of 1990 to the
present. At the present time, this sector is mathdyethe Charles University Environmental Center
(CUECQC).

8.2 Solid Waste Disposal on Land (6A)

8.2.1 Source category description

Treatment and disposal of municipal, industrial atfter solid waste produces significant amounts of
methane (Cl). Decomposition of organic material derived fromarbass sources (e.g., crops, wood)
is the primary source of GQOeleased from waste. These £€nissions are not included in national
totals, because the carbon is of biogenic origid aet emissions are accounted for under land use
change and forestry.

This category produces emissions of other micropatits such as non-methane volatile organic
compounds (NMVOCSs) as well as smaller amounts tobus oxide (NO), nitrogen oxides (NQ and
carbon monoxide (CO). In this report only £l addressed.
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8.2.2 Methodological issues

Key activity data for methane quantification fromA@s amount of waste disposed in to landfills.
Share on total is shown ihab. 8.1 Overview of significant categories in teector (2008)
Annual disposal is shown fig. 8.1 Waste disposal in to landfills 1950-200&ech Republic.
Data for annual disposal are from mixed sourcestmse for correct application of FOD model one
needs data from 1950 to present days. These datanar available in the country therefore
assumptions about past must be used. These assnomate described in the working paper published
on this issue (Havranek, 2007).

Tab. 8.2 Municipal waste utilization and disposal actices in the Czech Republi¢Gg], 2008°

Total Utilisation | Recovery| Recycling| Use of | Depositio | Biological | Treatment| Combusti| Physical- Other
disposal | of waste | of organic of waste for | nunder | treatment| by soil | ononland| chemical cate-
and as a fuel | substances inorganic | reclaiming| ground (D8) processes (D10) treatment|  gories
utilisation (R1) (R3) matter | landscapel andsiing) (D2) (D9)

(R4-R5) (N1) (D1)

4293 364 97 106 56 3426 10 1 2 4 2217
100% 8% 2% 3% 2% 80% 0% 0% 0% 0% 5%
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Fig. 8.1 Waste disposal in to landfills 1950-2008zech Republic.

The method we are using for estimation of methanissons from this source category is tier 2 FOD
approach (First order decay model). In new methaglolt is actually basic tier for this categoryrdti
order decay (FOD) model assumes gradual decomposiif waste disposed to landfill. For
calculation of GHG emissions from we used IPCC &gsbeet for Estimating Methane emissions
from Solid Waste Disposal Sites which is part ofvrmaethodology guidelines IPCC, 2007 (referred
further on as IPCC model, 2006).

Waste composition

Waste composition is also problematic for the sas@son as the amount of waste. No data are
available on the waste composition in 1950 andetlaee also no data that can be quoted and taken as
representative for the country in the following seeaSome measurements have been performed but
seem to be rather local and the general MunicipdldSwvaste (MSW) composition can differ
substantially. Therefore, we assumed that the wastgosition (waste stream percentages) is same as
the reference IPCC values for Eastern Europe. e adsume (due to the lack of national data) that

'3 preliminary data
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this composition was similar throughout the entiinge series. The composition distribution is given
Tab. 8.3 Default waste composition for the Easkurope (IPCC model, 2006).

Tab. 8.3 Default waste composition for the EasterBurope (IPCC model, 2006)

Food 30 % Textile 4.5 %
Garden 0% Nappies 0%
Paper 22 % Plastics, other inert 36 %
Wood 7.5 %

Based on own expertise and on in country review astiygn we are actively trying to obtain represématountry specific
data to get more precise results for this categbley.are aware that knowledge of waste compositiamticial for this key

category.

Organic carbon

Information on the waste composition is useful dhlye know how much organic carbon a particular
waste stream contains. For this estimation, theoaiuwised the default values suggested by IPCC. The
default value was also used for the fraction of ladgble Organic Carbon (DOC) that actually
decomposed (DOG 0.5).

Methane generation rate

The methane generation rate (k) is closely relatedhe particular substance and the available
moisture. For the FOD equation, the author useddtes for particular waste streams (wood, paper
etc.) based on the default IPCC values for defiokmatic conditions (see Tab. 8.4 Degradable
organic carbon fraction — wet waste (IPCC mode0&2p

Tab. 8.4 Degradable organic carbon fraction — wet aste (IPCC model, 2006)

Range Default Used values
Food waste 0.08-0.20 0.15 0.15
Garden 0.18-0.22 0.2 0.2
Paper 0.36-0.45 0.4 0.4
Wood and straw 0.39-0.46 0.43 0.43
Textiles 0.20-0.40 0.24 0.24
Disposable nappies 0.18-0.32 0.24 0.24

The average annual temperature in the Czech Repisbihbout 7 °C. The annual precipitation is
higher than potential evapotranspiration. Thereftihe author used the values for a wet temperate
climate, which are given in Tab. 8.5 IPCC Climatsg Definitions (IPCC model, 2006).

Tab. 8.5 IPCC Climate Zone Definitions (IPCC model2006)

Mean annual precipitation
Mean annual temperature ~ Mean annual precipitafioPotential evapotranspiration
Dry temperate 0 -20°C <1
Wet temperate 0 -20°C >1
Dry tropical > 20°C <1000 mm
Moist and wet tropical >20°C >1000 mm

Methane correction factor

Methane correction factor (MCF) is a value thatrespes overall management of the landfills in the
country. Better-managed and deeper landfills havger MCF values. Shallow SWDS ensure that
there is far more oxygen penetrating into the ldindbdy to aerobically decomposes DOC. The
suggested IPCC values are given in a Tab. 8.6 Metlwarrection values (IPCC, 1996). Because
landfill management has changed during the perfotiterest, Tab. 8.7 Used MCF values in time,
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1950-2008 includes various assumptions associatédtiis factor. Data on MCF before 1993 are
based on expert judgment. No data about unmanagialSSvere available for 1993, so no data were
included for this year.

Tab. 8.6 Methane correction values (IPCC, 1996)

MCF
Unmanaged, shallow 0.4
Unmanaged, deep 0.8
Managed 1.0
Managed, semi-aerobic 0.5
Uncategorised 0.6
Tab. 8.7 Used MCF values in time, 1950-2008
MCF
1950 - 1959 0.6
1960 — 1969 0.6
1970 - 1979 0.8
1980 — 1989 0.9
1990 — 2008 1.0

Oxidation factor

As methane moves from the anaerobic zone to tlebaeand semi-aerobic zones close to the landfill
surface, part of it becomes oxidized to £OQhere is no conclusive agreement in the scientifi
community on how intensive the oxidation of meth&eOxidation is indeed site-specific due to the
effects of local conditions (including fissures anthcks, compacting, landfill cover etc.). No
representative measurement or estimations of dgidactor are available for the Czech Republic.
Some studies are quoted in Straka, 2001 that nreatinon-zero oxidation factor, but these figures
seem to be site-specific and therefore cannot lesl &S representative for the whole country.
However, the methodology (IPCC, 2000) suggestsahatxidation factor higher than 0.1 should not
be used if no site measurements are availablergarlaalue adds uncertainty). The author used the
recommended oxidation factor of 0.1 in our assestme

Delay time

When waste is disposed in SWDS, decomposition fagithanogenesion) does not start immediately.
The assumption employed in the IPCC model is thatréaction starts on the first of January in the
year after deposition, which is equivalent to aerage delay time of six months before decay to
methane commences. It is good practice to assunaerage delay of from two to six months. If a
value greater than six months is chosen, evideacsupport this must be provided. The Czech
Republic has no representative country-specifiaevéibr delay time, so the author used a defaulteval
of 6 months.

Fraction of methane

This parameter indicates the share (mass) of methathe total amount dfandfill Gas (LFG). In
previous calculations of methane emissions from SANIR, 2004), a value 0.61 was used. This
figure was based on measurement of a limited nummibgites (Straka, 2001). This value is higher than
the range of 0.5-0.6 suggested by IPCC. In thikywee revised these values based on new evidence
(MTI, 2005). MTI receives annual reports from laitidfcapturing their LFG; SWDS report the gross
calorific value of their captured LFG. We used tadue for comparison with the gross calorific \alu

of pure methane, yielding a value 0.55, which wseduin the quantification.

Recovered methane
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Methane that is collected by an artificial systend ancinerated (e.g. for energy purposes) is not
considered as an emission of GHG (due to the biogwigin of the carbon). Recovered methane (R)
is used in the equation in Appendix 1. There isdeault value for R, so the author used country
estimates based on Straka, 2001 and MPO,'200&lues for particular years are shown in Tabté 7
calculation spreadsheet, CkHecovery column.

Total emissions of methane are based on the equatim the IPCC Climodel. Detailed time series
from 1950 with breakdown into individual waste campnts is given in the paper by Havranek 2007,
together with the other model outputs. Tab. 8.8 $silons of methane from SWD&g], Czech
Republic, 1990-2008 gives the trends in emissidmsathane from SWDS following recalculation.

Tab. 8.8 Emissions of methane from SWDE5g], Czech Republic, 1990-2008

CH, generation Ckhlrecovery CH oxidized CH emission
1990 91 -3 -9 79
1991 95 3 -9 83
1992 99 -4 -10 86
1993 103 -4 -10 89
1994 107 4 -10 93
1995 110 4 -11 96
1996 114 -6 -11 97
1997 118 -12 -11 95
1998 121 -13 -11 97
1999 125 -14 -11 100
2000 127 -13 -11 102
2001 130 -14 -12 105
2002 133 -16 -12 106
2003 135 -16 -12 107
2004 138 -16 -12 109
2005 141 -17 -12 112
2006 145 -19 -13 113
2007 149 -21 -13 115
2008 153 -24 -13 115

8.2.3 Uncertainties and time-series consistency

Due to lack of country specific data there is utaiaty of the default values. In Havranek, 2007%¢he

IS sensitivity analysis for several key factors asdumption, but overall quantification of uncertigs

is lacking. This is considered a high priority anwdl be conducted in following years as soon as
budget constrains allows that. Biggest uncertaimtyue to lack of country specific data about waste
composition. Due to application of new tier and \ehgubcategory recalculation we may state that this
category is methodologically consistent. Inconsisies in data sources are inherent to long time of
activity data series and can't be solved other thay uncertainty assessment in total emission

8.2.4 QA/QC and verification

Activity data coming from national agencies and istimes are subjects of internal QA/QC
mechanisms. Recalculation that is fully describeqHavranek, 2007) was approved by in country
review team in 2007.

' Data up to 2001 are based on Straka, 2001, ye@2 ZDexpert estimate based on trend and from 2003
methane recovery is based on annual survey of miro§trade and industry (e.g. MPO, 2008).
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8.2.5 Recalculations
No recalculation took place in this category thesuy

8.3 Waste-water Handling (6B)

8.3.1 Source category description

This category has CRF code 6B and consists ofdeparately calculated sub-categories — emissions
of methane fron6B1 Industrial Wastewate6B2 Domestic and Commercial Waste Watrd 6B3
Other (Treatment on sitgnd emissions of nitrous oxide fradB2 Domestic and Commercial Waste
Water

8.3.2 Methodological issues

The basic factor for determining methane emissifsamn wastewater handling is the content of
organic pollution in the water. The content of aniggpollution in municipal wastewater and sludge is
given as BODR (the biochemical oxygen demand). BOD is a grouthot of determination of organic
substances and expresses the amount of oxygenmedsn the biochemical oxidation, and is thus a
measure of biologically degradable substancesomirast, COD (chemical oxygen demand) is the
amount of oxygen required for chemical oxidatiord ancludes both biologically degradable and
biologically non-degradable substances. COD is asedrding to th&evised 1996 IPCC Guidelines
1997 for calculation of methane emissions from gtdal wastewater and is always larger than BOD.

The current IPCC methodology employs BOD for evéduaof municipal wastewaters and sludge and
COD for industrial wastewaters. The new method I& a&extended to include determination of
emissions from sludge that are primarily the praslud various methods of treatment of wastewaters
and, under anaerobic conditions, may contributméhane production and methane emissions. The
amount of nitrous oxide emitted from wastewatersaigunction of protein consumption in the
population rather than BOD or COD.

8.3.2.1 Industrial wastewater (6B1)

The main activity data for estimation of methandssion from this subcategory is determination of
the amount of degradable pollution in industrialsteavater. In this inventory we use specific
production of pollution - the amount of pollutioerpproduction unit - kg COD / kg product and then
we multiply it by the production, or from the ovkramounts of industrial wastewater and from a
qualified estimate of their concentrations (in k@@m®). We use the procedure from the IPCC
methodology (IPCC, 1997; IPCR000) The necessary activity data were taken from thterial of
CZSO (Czech Statistical Office Statistical Yearbogkand the other parameters required for the
calculation were taken from the IP@dod Practice IPCC, 2000. On the basis of information on the
total amount of industrial wastewater of 174 mil.¢actually only 171 mil.fhwere treated) (Source
CENIA, Environmental Statistica¥earbook we are able to correct our overestimation of fbss
waste water generation of industry (10 mijwhich were assigned an average concentrati@kof
CODI/n?. In previous years this factor was positive fiiste in 2008 this correction factor started to
be negative. In addition, it was estimated, in agance with (IPCC, 1997), that the amount of sludge
equals 10% of the total pollution in industrial ea{25% was assumed in Meat & Poultry, Paper and
Pulp and in Vegetables, Fruits & Juices categohgs¢ estimates are based on Dohanyos and
Zabranska, 2000; Zabranska, 2004, see Tab. 8.en&sin of COD generated by individual sub-
categories 2008.
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Tab. 8.9 Estimation of COD generated by individuakub-categories 2008

Production | COD/nT | Wastewater/t| Share of COD of COD of
[ktlyear] | [kg/m [m3] sludge [%)] | sludge [t] | wastewater [t]

Alcohol Refining 16 11.0 24.00 0.10 423 3804
Dairy Products 1118 2.7 7.00 0.10 2113 19017
Malt & Beer 3281 2.9 6.30 0.10 5994 53950
Meat & Poultry 504 4.1 13.00 0.25 6716 20147
Organic Chemicals 168 3.0 67.00 0.10 3383 30445
Pet. ref./Petrochemicald’ 0 1.0 0.60 0.10 0 0
Plastics and Resins 600 3.7 0.60 0.10 133 1199
Pulp & Paper 755 9.0 162.00 0.25 275198 825593
Soap and Detergents 29 0.9 3.00 0.10 7 67
Starch production 83 10.0 9.00 0.10 748 6733
Sugar Refining 421 3.2 9.00 0.10 1213 10920
Textiles(natural) 36 0.9 172.00 0.10 556 5002
Vegetable Oils 122 0.9 3.10 0.10 32 289
Vegetables, Fruits & Juices 119 5.0 20.00 0.25 2985 8954
Wine & Vinegar 59 15 23.00 0.10 204 1839
Unidentified wastewater - 10109 3.0 1.00 0.10 -3033 -27294
Total 296 704 976 622

Tab. 8.10 Parameters for CH emissions calculation from industrial wastewater 990-2008

MCF 1990 1993 1996 1999 2002 2005 2008
Non-treated 0.05 29 % 18 % 13 % 5% 7% 3% 1%
Aerobic treatment of water 0.06 67 % 73 % 70 % 70 % 65 % 68 9 69 %
Anaerobic treatment of water 0.70 4% 8% 17 % 25% 28 % 29 % 30 %
Aerobic treatment of sludge 0.10 40 % 40 % 40 % 40 % 30 % 279 27 %
Anaerobic treatment of sludge 0.30 60 % 60 % 60 % 60 % 70 % 739 73 %

In accord with(Good Practice Guidance, 20Q@he maximum theoretical methane productigrmis
considered to equal 0.25 kg @kiy COD. This value is in accordance with naticiaators presented
in Dohanyos and Zabranska, 2000.

The calculation of the emission factor for wastewas based on a qualified estimate of the ratio of
the use of individual technologies during the entiecalculated time series. In the future, thigrat
will shift towards anaerobic treatment of wastewaied sludge because of the energy advantages of
this means of treating wastewater. Tab. 8.9 Esiimatf COD generated by individual sub-categories
2008 describes this trend. The conversion factoraftaerobic treatment is 0.06 and, for aerobic
treatment 0.7.

In contrast to a quite stable for technologies tfeating wastewater (6.B.2), ratio used for sludge
keeps shifting in favor to anaerobic treatment.sTis mostly due its economic efficiency. The

calculation of the emission factor for sludge wassddl on the assumption that 27% is treated
anaerobically with a conversion factor of 0.3 ahd temaining 73 % by other, especially aerobic
methods with a conversion factor of 0.1. Similaaby/in the 6.B.2, it is assumed that all the methane
from the anaerobic processes is burned (mostlyuligéh cogeneration units, as flaring is used less
and less and cogeneration technology seems to dmically effective); however, in contrast to

municipal water, methane from anaerobic sludgeveastewater is included. This assumption is based

" Due to changes in statistical data we are unailéentify Pet. ref./Petrochemicals
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on national standards and regulations presentesulithapter below (Zabranska, 2004). For the
calculation of the methane emissions is sufficiemtconsider only aerobic processes (where the
methane is not oxidized to biological @OExperts at theJniversity of Chemical Technology
recommended the conversion factors and other paeasngiven in this part, see (Dohanyos and
Zabranska, 2000; Zabranska, 2004).

Tab. 8.11 Emissions of CH(Gg) from 6B1, 1990-2008, Czech Republic

1990 2000 2001 2002, 200 2004 2005 20p6 2007 2p08
CH, production 49.8 63.5 66.4 77.4 75.4 77.4 76.p 80|6 80.9 78.0
Oxidized CH 25.3 50.3 55.5 64.5 63.0 65.(¢ 64.7 67(9 68.1 65.9
Total CH,emissions 245 13.3 10.9 12.9 12.3 12.2 12.1 12|7 12.3 12.1

8.3.2.2 Municipal and commercial wastewater treatment (6Band treatment on site
(6B3)

The basic activity data (and their sources) foedeining emissions from these subcategories are as

follows:

= the number of inhabitants (source Czech StatisOéfte);

= the organic pollution produced per inhabitant (seUPCC default value);

= the conditions under which the wastewater is taeafgource Czech Statistical Office, with
some specific national factors);

= the amount of proteins in the diet of the popula(igource FAO).

Calculations for conditions in this country aredxh®sn pollution production per inhabitant of 18K2p
BOD p.a. (IPCC, 1997), of which approx. 33% is prasin the form of insoluble substances, i.e. is
separated as sludge. This factor was slightly cbdng 2003 year mainly due to increasing water
savings in water use (aprox. 10-20%). Total amafndrganic pollution is constant, but density is
higher than for period before 2003. From year 200&ards we assume that 40% of BOD is separated
as sludge. (Zabranska, 2004).

Another data entering the calculation are alsonimaber of inhabitants connected to the sewers and
the percent of treated wastewater collected instweers. Tab. 8.6 Methane correction values (IPCC,
1996) gives shows amount for the time series.

According to the IPCC Good Practice (IPCC, 20008, maximum theoretical methane production BO
equals 0.25 kg Cifkg COD, corresponding to 0.6 kg @kg BOD. This data is used to determine the
emission factors for municipal wastewater and studig determining the emission factor for sludge, i
is necessary to evaluate the technology used &b tine particular sludge and to assign a conversion
factor to it - MCF - Methane Conversion Factor vigg the part of the organic material that will be
transformed as methane (the remainder tg)CRefs. (Dohanyos and Zabranska, 2000; Zabranska,
2004) give a survey of the nationally specific fast for the ratio of aerobic and anaerobic
technologies for the 1990-2004, given in Table 8here is also a certain fraction of wastewatet tha
does not enter the sewer system and is treateiieorfrsr this situation, the IPCC methodology (IRCC
1997; IPCC, 2000) recommends that separation irsstewater and sludge not be carried out (this
corresponds to latrines, septic tanks, cesspotalg, @he residual wastewater in the Czech Republic
which does not enter the sewer system is considerée treated on site. All methane generated in
anaerobic processes for sludge is considered terbeved (recovered for energy purposes or flared).
Remaining methane is considered to be emitted. d¢8amption is based on Czech national standards
(to certain degree similar to ISO standards) CSBb82, CSN 105190 and CSN 756415. On the basis
of these standards, every wastewater treatmerittyfaisi obliged to maintain safety and abate gas
emission. Leakage might occur only during accidelois the amount of methane emitted is assumed
to be insignificant (the estimate by expert judgtriedess than 1% of the total amount) (Zabranska,
2004).

In the estimation of methane emissions from wastemend sludge, it is necessary to determine the
total amount of organic substances contained imthed to determine (estimate) the emission factors
for the individual means of wastewater treatmemtr #is purpose, professional cooperation was

172



s CHMI

NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

undertaken with th&niversity of Chemical Technologyd a study was carried out (Havranek, 2001),
supplementing an earlier study (Dohanyos and Z&k&n2002) and related to a new study

(Zabranské, 2004).

Tab. 8.12 Population connection to sewers and shaoé treated water, 1990-2008, Czech Republic

Total Total
population Sewer Water population Sewer Water

(thous. connection treated (thous. connection treated

pers.) (%) (%) pers.) (%) (%)
1990 10 362 72.6 73.0 1999 10 282 74.6 95.0
1991 10 308 72.3 69.6 2000 10 272 74.8 94.8
1992 10 317 72.7 78.7 2001 10 224 74.9 95.5
1993 10 330 72.8 78.9 2002 10 201 77.4 92.6
1994 10 336 73.0 82.2 2003 10 202 7.7 94.5
1995 10 330 73.2 89.5 2004 10 207 77.9 94.9
1996 10 315 73.3 90.3 2005 10 234 79.1 94.6
1997 10 303 73.5 90.9 2006 10 267 80.0 94.2
1998 10 294 74.4 91.3 2007 10 323 80.8 95.8

2008 10 486 81.1 95.3
(Source: CSO)

Tab. 8.13 Methane conversion factors (MCF) and sharof individual technology types [%], 1990-2008

MCF 1990 1993 1996 1999 2002 2005 2008
On-site treatment 0.15 100 100 100 100 100 100 100
Discharged into rivers 0.0 27 21 10 5 7 5 5
Aerobic water 0.05 48 54 65 70 68 72 73
Anaerobic water 0.5( 25 25 25 25 25 23 23
Aerobic sludge 0.1¢ 45 40 35 30 20 15 15
Anaerobic sludge 0.5 55 60 65 70 80 85 85

The method of quantification is described in th€@Pguidelines as a tier 1 approach and in this
subcategory we follow it without any modificatioFhe amount of methane emitted from 6B2 is given
by the equation:

Total Gg CH4 p.a. = Gg CH; (10s) + Gg CHs gy + Gg CHs (si9) - R

Wheretos s the part of the wastewater treated on sitet is the part treated as wastewater siads
the part treated as sludge. R is the recoveredametfflared or used as gas fuel). Each pas; (vwt,
sld) is calculated as the share of this part in thgawic pollution (according to Tab. 8.13 Methane
conversion factors (MCF) and share of individuaht@logy types [%], 1990-2008), multiplied by an
emission factor.

Particular MCFs are calculated as a weighted aeerathus, thevwt emission factor is, in fact, the

maximum methane capacity multiplied by the weightedrage of MCF for aerobic, anaerobic and
river discharge treatment options. The results2fa08 are presented in Tab. 8.14 Emissions of CH
and NO [Gg] from 6B2 and 6B3, 1990-2008, Czech Republic.

'8 Amount of organic pollution associated to thishiealogy is average pollution per capita multipllsdamount

of people not connected to sewers (Tab. 8.12)
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Tab. 8.14 Emissions of Chland N,O [Gg] from 6B2 and 6B3, 1990-2008, Czech Republic

1990 2000 2001 2002 2008 2004 2005 2006 2407 208

CH, production 22.3 23.9 24.9 251 27.0 27.( 278 275 27.7 28.1
Oxidized CH, 7.4 9.7 111 114 14.8 14.9 15.1 153 1§45 1%.8
Total CH4 emissions 14.9 14.3 13.9 13.§ 123 12|13 12.2 12.212.2 12.4

Total N,O emissions 0.52 0.65 0.64 0.64 0.64 0.6

S

0.64 0,/650.65 0.66

Determination of BO emissions from municipal wastewater is part obraader complex of
calculations, concerned particularly with the aoéaagriculture. Tier 1 calculation is based on the
number of inhabitants and estimation of the aveegwial protein consumption. Thegemissions
according to th&evised 1996 IPCC Guidelifd?CC, 1997) would then equal:

N,O emissions = 10 323 000 x 25 x 0.16 x 0.01 x 28 / 1 000 000 = 0.65 Gg

The values of 0.16 kg N/kg protein and 0.01 kgMNN/kg N correspond to the mass fraction and
standard recommended emission factor. The amouptadéins consumed in the Czech Republic is
derived from the nutrition statistics of FAO (FasR005).

8.3.3 Uncertainties and time-series consistency

This particular category is methodologically cotesis and each year is quantified using same method.
Data sources for methane activity data are the samtetherefore we may assume activity data
consistency in time as well. There is very few ol specific factors used (mainly share of each
treatment technology in the country) and most divig data are based on statistics of central

statistical office.

Consistency of time series can be disturbed byawminuous change in technology share which is
based on particular studies in time and as happenedse of industrial water by change of activity
data from survey, where statistical office may daogess to data that are part of business secret.

Consistency of BD quantification is disturbed by switch of activithata source in 2000 (global
nutrition values were substituted by country spegfotein consumption) which led to slight increas

in this subcategory. There is plan to smooth thadrand recalculate this according to new data, but
due to overall insignificance of this sub-categisrgn low priority at the moment.

Uncertainty of the most factors (default IPCC valués determined in IPCC guidelines. Whole
uncertainty of the source category is not quartifiet and there is outlook to implement softwar to
to do this in following years.

8.3.4 QA/QC and verification

Activity data are taken from official channels (CheStatistical Office). Quality assurance of the
activity data is guaranteed by the data providiie-Czech Statistical Office; the use of standadiliz
comprehensive methodology harmonized with the Elduiaranteed. However, this office does not
calculate or publish inaccuracy or uncertainty ealtor their data.

8.3.5 Recalculations
There were no recalculations from the last NIR.
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8.4 Waste incineration (6C)

8.4.1 Overview

This category contains emissions from waste inaim@n in the Czech Republic. Types of waste
incinerated include municipal solid waste (MSW)dustrial waste, hazardous waste, clinical waste
and sewage sludge. Waste incineration is defingbdeasombustion of waste in controlled incineration
facilities. Modern waste incinerators have tallckeaand specially designed combustion chambers,
which ensure high combustion temperatures, loniglease times, and efficient waste agitation while
introducing air for more complete combustion. T¢tasegory includes emissions of E@H, and NO
from such practices.

In 2002, there was change in waste statistics wiadhto shift of almost the whole waste disposal
category D10 (combustion on land) to waste usegoayeR1 (used as a fuel). As the statistics were
not recalculated for the previous years (prior@62), waste emissions should be reported in 6Qusin
the methodology up to 2002 and, from 2003, shoelddported under 1A energy. This would raise a
serious consistency issue. To resolve this andlasause of expert competences, we have retained
waste incineration in subsector 6C. Tab. 8.2 givesore detailed breakdown of waste management
categories in 2008.

8.4.2 Source category description

Incineration of municipal solid waste does not haveng tradition in the Czech Republic. The first
incinerator plant was built in 1989 in Brno (SAKG A Since then, two other incinerators have been
built - one in Liberec (TERMIZO) and the newest dnel998 in Prague (PraZzské sluzby a.s.). The
total capacity of municipal waste incineratorshie Czech Republic is given in Tab. 8.15 Capacity of
municipal waste incineration plants in the Czecpubdic, 2007.

Tab. 8.15 Capacity of municipal waste incineratiorplants in the Czech Republic, 2007

Incinerator Capacity (Gg)
TERMIZO 96
Prazskeé sluzby a.s. 310
SAKO a.s. 240

There are also 76 other facilities incineratingcofincinerating industrial waste with a total capac
600 Gg of waste. Most of this capacity is not used.

8.4.3 Methodological issues

Consistent with the 1996uidelines(IPCC, 1997), only C®emissions resulting from oxidation,
during incineration and open burning of carbon aste of fossil origin (e.g., plastics, certain ilest
rubber, liquid solvents, and waste oil) are congiddén net emissions and should be included in the
national CQ emissions estimate.

Estimation of CQ emissions from waste incineration is based ortignel approach (IPCC, 2000). It
assumes that total fossil carbon dioxide emissimaddependent on the amount of carbon in waste, on
the fraction of fossil carbon and on the combustfficiency of waste incineration. As no country-
specific data were available for the necessaryrpaters the calculation default data was taken from
theIPCC Good Practice Guidandq¢gPCC, 2000), see Tab. 8.16 Default data useérussion of CO2
from waste incineration (Goo®ractice Guidance,2000). Data for 2003 are given in Tab. 8.17
Various waste type incinerated’§U, MoE, hazardous waste disposal in 2088d the model
equation for the category of municipal waste i®giin a box below the table.
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Tab. 8.16 Default data used for emission of Crom waste incineration (Good Practice Guidance2000)

Amount of carbon fraction Fossil carbon fraction] Combust efficiency
Municipal Solid Waste 0.4 0.4 0.95
Clinical Waste 0.6 0.4 0.95
Hazardous Waste 0.5 0.9 0.995
Sludge Waste 0.3 0 0.95

Tab. 8.17 Various waste type incinerated({SU, MoE, hazardous waste disposal in 2008

Gg of waste
Municipal Solid Waste 366
Clinical Waste 1
Hazardous Waste 146

Because we are updating whole 6C category we updait® default emission factors for tier 1
according to proposed methodological update IP@DG2The suggested default emission factor for
continuous furnace incineration of waste is betwg@kg of NO per Gg of incinerated MSW. During
update we also estimatedg® emissions from hazardous waste incineration. Mereised suggested
emission factor 100kg of J® per Gg of incinerated HW. Data on incineratedtevagere taken from
Tab. 8.17 Various waste type incineraté${J, MoE, hazardous waste disposal in 2008

N,O emissions = MSW x EF / 1E6 = 366 x 50 / 100000062 Gg of NO
N,O emissions = HW x EF / 1E6 = 146 x 100 / 100000081 Gg of NO

Using GWP of 310 for pD, MSW equals t6.68 Ggand HW equals td.55 Ggof CO, equivalents.

The in-country review raised concerns about the pteteness of the 6C category, because we
assumed (based on expert judgment) that emissibnsiethane during waste incineration are
negligible. The proposed IPCC, 2006 methodologytaios a default method for estimation of
methane. We used this method to estimate €idissions from MSW and HW incineration. The
suggested default emission factors are 0.2 kg ¢hame per Gg of MSW. For HW, we used 0.56 kg
per Gg of HW based on Japanese values for incinaraf oils. The following formula was used for
the estimation.

CH, emissions = MSW x EF /1E6 = 366 x 0.20 /1000000.600073 Gg CH
CH, emissions = MSW x EF /1E6 = 366 x 0.56 /1000000.600082 Gg CH

We recalculated time series according to methododdbghanges described above up to 2003.

Tab. 8.18 Emissions of GHGGg CO, ekv.]from 6C, 2003-2008

2003 2004 2005 2006 2007 2008
CO, emissions 368.3 326.5 358.5 386.5 413.4 445.9
CH,emissions 0.003 0.002 0.003 0.003 0.003 0.003
N,O emissions 9.1 8.1 8.8 9.2 9.7 10.2
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8.4.4 Uncertainties and time-series consistency

This year we updated the EFs based on the bedalleaknowledge and improved the completeness
of all of category 6C. We plan to recalculate thbole time series up to 1990 to improve the
methodological consistency of this source categbhys task has high priority but we are hampered
by lack of readily available activity data up to909 We plan to resolve this issue in the 2011
submission.

We have quantified the uncertainties for this catggsing Monte-Carlo simulation but, because only
Tier 1 methodology was used, uncertainties appearetthe default EF values. The results were
reported in the 2009 In-country review. The In-coyrreview team suggested not to focus on
uncertainty quantification unless national valuesdime available.

8.4.5 QA/QC and verification

The QA/QC plan of the National inventory system waed for the whole waste category. For this
particular subcategory, the activity data were miafikem the official sources (Czech Statistical Ogj.
Quality assurance of the activity data is guarahteethe data provider - the Czech Statistical €@ffi
the use of standardized comprehensive methodolagydnized with the EU is guaranteed. However,
this office does not calculate or publish the inmacy or uncertainty of their data. We cross-chdcke
the data on incineration of MSW with the relevaminpanies.

8.4.6 Recalculations

Recalculations were available from last year. Tiheetseries was recalculated from 2003 to 2007
according to the changes described in the methggdaection of this subsection. The completeness of
the subcategory has been improved, as more GHGvtratomitted in previous inventories have been
included. The accuracy was increased as we updags@mission factors according to the newest
methodological update (IPCC, 2006). The consistemay improved because part of the time series
was recalculated according to the methodologicaingks in last year's report. We are aware that
consistency is the main issue in this subcategodyracalculation needs to be completed in the 1990-
2002 time series according to the methodologicahgkes. This work has high priority.
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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 ire t6zech greenhouse gas inventory are provided by
the implementation of the guidance given in the @PGood Practice Guidance reports (IPCC 2000;
IPCC 2003) and the recommendations from the UNFG@@ntory reviews. Recalculations of
previously submitted inventory data are performatbiving the above-mentioned IPCC manuals only
to improve the GHG inventory.

Even though a QA/QC system helps to eliminate gi@karror sources, it is sometimes necessary to

make some revisions (called recalculations) ungefallowing circumstances:

« An emission source was not considered in the pusvilaventory.

« A source/data supplier has delivered new data. ddusd be because the previous data were only
preliminary data (by estimation, extrapolation)b@cause the method of data collection has been
improved.

+ Some errors in data transfer or processing have bmmntified: wrong data, unit-conversion,
software errors, etc.

« Methodological changes - when a new methodologytrbas applied to fulfill the reporting
obligations for one of the following reasons:

to decrease uncertainties,

an emission source becomes a key source,

consistent input data needed for applying the ntitlogyy is no longer accessible,
input data for more detailed methodology is nowilaiée,

the methodology is no longer appropriate.

10.1 Overview of former recalculations

10.1.1Former recalculations before the “in-country rewe’ in 2007

Summary of recent recalculations and revisions the 1990-2004 period reported in the 2006
submission (immediately before the Initial Report)

On the basis of the results of the QA/QC procedtgekate and in connection with the conclusions of
the international review organized by UNFCCC, thee¢h team has performed the relevant
recalculations or rearrangements in the followingcategories:

= Rearrangement of emissions from non-energy useuelt f(production of iron and steel,
production of ammonia) from category 1A Fuel ConmlmusActivities to category 2 Industrial
processes, specifically 2C1 and 2B1)

= Recalculation of emissions of methane from 4 Adtige (enteric fermentation and manure
management) using the procedures described inRBE Good Practice GuidancélPCC,
2000)

= Rearrangement of CO2 emissions from sulphur remieat coal combustion from category
1B1c to category 2A3 Limestone and Dolomite Use.

= Adding a new source (gap filling) to category 2AiBnestone and Dolomite Use — emissions
from limestone and dolomite use in sinter plants.

= Recalculation of C@ emissions from category 2A1 Cement Production gusirier 2
methodology based on the cement clinker produdaia.

= Recalculation of C@emissions from category 2A2 Lime Production udiiaga on lime and
hydrated lime production and lime use.

= Adding a new source (gap filling) to category 2ABHlck and Ceramics — emissions from
decarbonization and fossil-organic material oxioiati
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= Revision and recalculation of GGeries for 2A7.1 Glass Production.

= Use of new Tier 2 methodology — “Actual emissiorigt all the relevant categories of F-
gases.

= LULUCF: all previously reported categories under@fRJwere recalculated. They concern i)
recalculations of C@emissions related to carbon stock change in theiquis LUCF category
5A Changes in Forest and Other Woody Biomass Stacksently within LULUCF category
5A Forest Land, Carbon Stock Change; ii) recaloutet of CH, and NO emissions from
controlled burning, which was previously included LUCF category 5F Other Land),
currently under LULUCF category 5A Forest Land, Bass Burning

= Revision and recalculation of Glderies for 1B2b (Fugitive emissions — Natural gas)

Recalculations and revisions for the 1990-2005qokmeported in the 2007 submission

Only a few recalculations were carried out in tl®2 submission, which mostly had only a slight
effect on the resulting emissions:

Energy

In the energy sector (1A), the activity data ndtrgported for 1996 and 1997 were submitted thés ye
(2007 submission). At the same time, complete cedations were performed for the emissions in
1996 and 1997 for sector 1A using the definitivergyg balance. This leads to differences in thd tota
(aggregated) GHG emissions (excluding LULUCF) @f% for 1996 and -3.5% for 1997.

Industrial processes

In this submission only a small correction ingS#missions from the subcategory “Sound-Proof
Windows” was performed due to improvement of thievant EF. The differences from the former
values were, in all cases, less than 1 ki €fper year.

LULUCFE

A new item included in this inventory consistecestimation of the emissions associated with burning
from wildfires. These emissions involve the quaesitof CQ and non-C® gases (Ch N,O)
generated in catego®Al Forest Land remaining Forest Larahd are correspondingly pronounced
in higher categories. A minor adjustment was madestimation of the soil carbon stock change for
all land use conversions involving cropland duthtoadjusted factor used in the calculations.

10.1.2Recalculations taking into consideration the “inezintry review” in
2007

To summarise what is important concerning recedtreaw recalculations - there were two important
“waves” of recalculations: (i) in the 2006 submissibefore the Initial Report under the Kyoto
Protocol (theCzech Republic’s Initial Report under the Kyoto teoml, 2006) and (ii) in the 2008
submission, as a consequence of the “in-countryFONC review that took place in March 2007.
The second item (ii) is discussed in the followmpagagraphs.
As a result of the above-mentioned review, the @Republic was asked by the Expert Review Team
(ERT) to perform extra instant revisions (duringi@eks) to prevent possible adjustment:
= To use the country-specific emission factor for,G@ coals instead of the default values to
be in accordance with the IPCC Good Practice Guiglan
= To use the IPCC default emission factors for,@Hd NO for stationary fuel combustion
instead of the former national values becauseosf ¢é transparency
= To apply the Tier 2 approach (FOD) instead of Tiefor CH, emissions from landfills to
prevent possible overestimation of the base yédwr gmount of municipal waste land-filled
has gradually increased since the 1960s).
These invitational revisions and other recommewndatof ERT were taken into account in this (2008)
submission and the relevant values were insertederCRF for the respective time interval (for the
invitational revisions mentioned above, all theadadve been inserted for the period since 1990).

To be more specific, important new recalculatiomserperformed in the following sectors:
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Energy

In accordance with the ERT requirement, the recont®d recalculations based on the official data
from the final CSO balance have been performedesiri98. Simultaneously, older data previous to
1998 were also controlled and minor correctionsawetroduced in some cases.

In addition, thorough recalculation has been peréat in the transport sector (LA3) since 2000, to be
fully consistent with the CDV methodology. Simulemusly, it was necessary to ensure
interconnection with the former methodology used ®0 — 1995. For air transport, the activity data
from CSO was harmonized with the data from theisdies for air transport, newly establishing the

borderline between national and internationalraingport.

Industrial processes

In subsector 2C (production of iron and steel), kivals of data related to coke were differentidted
accordance with ERT: to begin with, data correspando coke consumption in blast furnaces,
employed for determination of G@nd also data for production of coke in cokingmhars, related to
methane emissions.

Agriculture

Recalculations for 4.D.1.5 “Cultivation of Histosblwere performed in the 2008 submission.
Following the 2006 in-country review, the Czech ssion inventory team verified the activity data
required for this category and found that the presiy reported data based on expert judgment of
areas could not be confirmed and verified from dffficial statistics. According to the new expert
common consensus, there are no cultivated histosodgricultural land in the country and hence also
no data for this category.

LULUCF

Practically all the items concerning the LULUCF teeavere recalculated for this submission. This
was required due to the implementation of the esfiland use identification system, providing
improved area estimates for all the land-use caiegoand for the entire reporting period.
Additionally, several land-use definitions and €astused in the emission estimation procedures were
revised. This inventory also consequently empldys 20-year default rolling period for converted
lands. The effects of these revisions on emissiiimates are shown in relation to the previous
estimates in the graphs and are discussed inxhander the corresponding LULUCF chapters.

Waste

On the basis of the recommendations of the intenmalt ERT inspection team, the methodology was
changed from Tier 1 to Tier 2 for calculation of theme emissions from catego®A Solid Waste
Disposal on Land The new method calculates the dynamics of theordposition processes in
landfills and thus provides not only better estimsabf current conditions, but also reliable modefs
future developments. The entire time series waalcatated according to the new methodology.

10.1.3Recalculations performed in the 2009 submission
Energy — stationary sources

As refined activity data were obtained for 2006nirehe final energy balance, recalculation was
performed for practically all stationary source2006. However, the recalculation was not related t
the emission factors employed, but only new agtigiita were used.

Energy — mobile sources

In the framework of the submission, in additiorcedculation of emissions of greenhouse gases from
mobile sources for 2007, complete recalculatiomheftime series of emissions from mobile sources
was performed retroactively for 2000 — 2006. Thealeulations were performed because of the
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availability of new, more exact input data on faehsumption and fuel calorific value. These da&a ar
determined in the framework of statistical survbyshe Czech Statistical Office. Another reason lay
in the necessary recalculation of the emissiorofadior the individual defined categories of vebicl
from g/MJ to g/kg of fuel, as the database of emis$actors of the Centrum dopravniho vyzkumu,
v.v.i. (Transport Research Centre) contains mailakha related to units of fuel consumed.

The new calorific values for fuels did not differuoh from the original values (for example,
automotive gasoline now has a calorific value oB48J/kg, while this was formerly 43.32 MJ/Kkg),
but contributed to better data consistency withtthe series, manifested in homogenization of the
"implied emission factor" parameter.

The calculated greenhouse gas emissions per undgrumed energy have better values when based
on this recalculation, as the inter-annual diffeemnin these values decreased for the individual
greenhouse gases. Both the energy consumptiontharemissions of carbon dioxide, methane and
nitrogen monoxide were recalculated.

Industrial processes

The recalculations for 2.A.2 Lime production werrfprmed in the 2009 submission. Following the

2006 in-country review and 2008 centralized revithe, Czech emission inventory team has carefully
checked all the parameters of the emission estgvatd decided that removals will not be taken into
account. The methodology is based on the IPCC QRBlement with national EFs, which reflects

production of lime and quick lime (0.7884 t CO2 lime) and the average purity (93%). Emission
estimates were checked against the EU ETS data.

Agriculture
On the basis of the recommendations of ERT, thésuwfi milk production were changed to the
required units (liters/day/head) for the entireomtgd period of 1990-2007 in 4.A./Cattle CRF Tables
The sub-categor@ther livestock (Manure Managemarategory was regrouped to two categories as
required by ERT. Now the @ emissions from horses and goats are reportethssiens from two
individual groups of animals, applying the IPCCrTiemethod and the 1996 IPCC default values. The
total emissions from this category were not affecte
In accordance with the verification, older datavpyes to 2006 were verified and minor corrections
were introduced in some cases:
1.In sub-category 4.D.1.3.N-fixing Crops, year 200 value of NO emissions was corrected to
0.06521625
2.In sub-category 4.A. Cattle/Non-dairy cattle, tlsdues of Average gross energy intake for 2005
and 2006 were corrected.

LULUCF

Category5A Forest Land was recalculated for the whole timeéope which affected both sub-
categoriesbAl and5A2 This was required due to the further refined faed change identification
system and application of revised age-dependentdse expansion and conversion factors.
CategorysB Cropland was recalculated for the whole time sefidis was required due to application
of an improved set of biomass conversion and expanfactors, which affected the emission
estimates for land-use conversions involving folastl.

Category5C Grassland was also recalculated for the whole serees. This was required due to the
newly reported emissions from mineral soils in gatg 5C1and the improved biomass expansion and
conversion used in the land-use conversions inctuBorest Land.

CategoriessD Wetlands andbE Settlements were recalculated for the whole tiragopl. This was
required due to the improved biomass expansioncamyersion used in the land-use conversions
involving Forest Land.
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10.2 New recalculations performed in this submission (210)

Recalculations in sector 1 “Energy”

1. Recalculation in sectors 1A1, 1A2, 1A3e, 1A4 4A® since 2003

The recalculation involves improvement and speaifom of activity data by using questionnaires
elaborated by the Czech Statistical Office (CSQ) If8A and Eurostat, while the emissions and
oxidation factors remain unchanged. This recalmdatvas facilitated by concluding a Memorandum
of understanding between CHMI and CSO on data exghawhich made the questionnaires
mentioned above available for the inventory teamthie past, the activity data were taken from the
annually published “Energy balances of the CzechuRkc” and were less suitable for conversion to
UNFCCC/CRF categorisation.

The year 2003 was chosen as the starting year seatata for detailed splitting for 1A2 (i.e. 1A2a,
1A2b,...,1A2f) have been available since 2003.

The reasons for this recalculation were discussgihgl the recent “In-country review” (October
2009, Prague) with the Expert Review Team (ERT)} #supported this concept. In addition, the last
EU check called “Consistency Report CZ 2009” foustavious inconsistencies in 1A2 category
allocation.

2. Recalculations in the reference approach siféé 2

The starting year 2003 was chosen for recalculatiarder to ensure that the data are consistetht wi
data mentioned above. Similarly as in the sectapgroach, all the activity data were taken from
guestionnaires elaborated by the Czech Statiiifade (CSO) for IEA and Eurostat

In addition to previous submissions, the followdega were inserted:
Other kerosene

Naphtha

Bitumen

Lubricants

Petroleum coke

Refinery feedstocks

Anthracite

Other fuels

3. Recalculation (addition of a missing fuel typeyub-sector 1A2f since 2003

The reasons for this recalculation were discussgihgl the recent “In-country review” (October
2009, Prague) with the Expert Review Team (ERT)ictvtsuggested the addition of a missing fuel
type “Other fuels” used mainly in cement kilns tgprove the completeness of the process.

4. Recalculation of ClHemission in sub-sector 1A3e since 1990

The reasons for this recalculation were discusagihgl the recent “In-country review” (October
2009, Prague) with the Expert Review Team (ERT)jctwhsuggested substitution of the non-
transparent CHEF by the IPCC default value.

5. Recalculation of emissions in 1B2c (Venting 8adng)

In the 2009 submission, the emissions from venaéing flaring in the production were first reported
for the year 2007. Our inquiry amongst producecsaad that this activity does not occur in the Czech
Republic (NO).

6. Recalculation of emissions (addition of missgas) in 1B2b (Fugitive emissions - Natural gas)
since 1990
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Based on the above inquiry, the value of the/C@, ratio in Natural gas was found and thus it was
possible to estimate the relevant emissions of, @D sub-sector 1B2b and thus to improve
completeness.

Recalculations in sector 2 “Industrial processes”

One recalculation in the period 2004 - 2007 wa$opered for NO emissions from HN@production.
Estimation of these emissions in the Czech Republibased on the use of technology-specific
emissions factor taking into consideration prooemsditions in Czech plants. The emission factors
respect the three levels of pressure employed Q041and 0.7 MPa) and relevant cases of Bii/or
N,O abatements: selective catalytic reduction (SCR) MO,, non-selective catalytic reduction
(NSCR) of NQ that also reduces emissions ofQ\and recently introduced,® mitigation based on
catalytic NO decomposition for 0.7 MPa technology.

For 0.4 MPa technology in combination with NSCR,eamission factor of 1.09 kg R/t HNO; was
used for 1990 - 2003 while, starting from 2004stRF was increased to 2.72 kg HNG:;.
However, new plant measurements revealed thatripmal EF 1.09 kg DO/t HNG; is suitable even
for the years after 2003.

Consequently, in the recalculation, EF = 1.09 k@M HNO; was used over the whole time period
since 1990 for the 0.4 MPa technology combined WH8CR. This recalculation improves the quality
of the inventory in accordance with good practicel amproves the time series consistency. The
approaches used for the other technologies memtiabeve remain unchanged.

Recalculations in sector 4 “Agriculture”

The following recalculations regarding® emissions were performed for the whole time pksioce
1990 as a consequence of discussions with the terpdew team (ERT) during the “in-country
review” in October 2009:

1. N,O from manure management (non-KC)

According to the recommendation from the IPCC Gdemhctice Guidance 2000, the default
parameters characterizing AWMS for dairy cattlepdairy cattle, and swine were taken from Tables
B-3 through B-6 in the 1996 Guidelines (Referenamihl) instead of the existing values taken from
Table 4-21. The values for the other animals reethimchanged.

2. N,O emissions from agricultural soils - Animal manapplied to soils (KC)

In the recalculation, the more suitable equati@84rom the IPCC Good Practice Guidance 2000 was
used instead of the existing equation from the &=&il996 IPCC Guidelines, p. 4.93

3. N,O emissions from agricultural soils - Crop resid(i8)

The Tier 1la method described in the IPCC Good PedBuidance 2000 was used to estimate
emissions in this category. The reasons for thdaloglation were:

- The default value for Fragsn (0.1) has been used although burning of crop uesidoes not
occur in the CR.

- Because of the small error in the existing caleotespreadsheets, the residues from pulses
have not been included in the calculations.

- The amount of crops has been transformed to driemasing a default Frag value of 0.85.
This is in accordance with the Revised 1996 IPC@I&ines but, according to the IPCC 2000
GPG, the crops Frag should not be employed if the simple Tier 1 (Tie) method is used.

4. N,O emissions from 4.D.1.3 N-fixing crops

In recalculation of emissions from N-fixing cropise production of soya beans has also been included
(even though this production is very limited in tbeech Republic).
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Recalculations in sector 5 “LULUCF”

All recalculations in LULUCF sector were performied the whole time period since 1990.

1. Several LULUCF categories were recalculatedbfuithg the revision of biomass conversion and
expansion factors (BCEFs). These factors were edvigtilizing the new data from the Czech
landscape inventory (CzechTerra). This statisiivadntory covers the entire territory of the coyntr
and its first cycle was conducted during the y&f@8 and 2009. The application of the new BCEFs
affects all the LULUCF categories related to fotastl, namely:

- 5.A.1. Forest Land remaining Forest Land

- 5.A.2. Land converted to Forest Land (all relevauti-categories)

- 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

2. This inventory submission additionally contagstimates of carbon stock change in dead organic
matter following the conversion of Forest land tihney land use categories. This implementation
concerns the following categories:

- 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

10.3 Response to the review process and planned impraowents in
the inventory

The 2008 submission was subjected to the Centdatisdew organised by UNFCCC on September
2008. ERT team concluded that the 2008 inventobyrsssion showed significant improvement and
covers most sectors and categories, but ERT ideshtihe need for further improvements in the
following areas:

(a) more comprehensive description of the nati@&IQC plan should be included in the next NIR,
including descriptions of the QA/QC and verificationeasures in specific sections in the sectoral
chapters of NIR;

(b) higher tier methods should be used for keygmies, where appropriate;

(c) the transparency of the inventory should berowed further by including additional information
in NIR with regard to the assessment of inventamgleteness, the identification of emission factors
(EFs) used, improved descriptions of individual teex; explanations as to the selection of
methodologies, and information on the sources tifiacdata (AD);

(d) estimates for all the missing categories shbvelghrepared and reported, and a discussion af thes
categories and of other potential sources or sidtsaddressed in the current inventory submission
should be provided in NIR, as well as of the pdhsilof including them in future submissions;

(e) the uncertainty analysis should be improvedabtgiressing the LULUCF categories In addition,
ERT recommended that the Czech Republic improvardsiving system.

However, the relevant ARR report was availablehe €zech team rather late (25 March 2009),
during finalisation of the 2009 submission and theny findings of the ERT could be implemented

only in this submission (2010 submission). As fbe tlist of recommendation given above: the

implementation of item (a) is discussed below, itf@nwas partly implemented already in the 2009

submission and the implementation is continuin@®i0;items (d, e) will be resolved in the 2010

submission. In addition, a temporary archiving eysthas already been developed and is functional
and its improvement is planned for next year. T@solution of item (b) needs some time and financial
resources and thus implementation is proceedingdugiby.
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In October 2009, the Czech Republic was subjecté¢de In-country-review in Prague. From the draft
of the review report (ARR 09), delivered to the €z&epublic on 22 January 2010, it is obvious that
ERT reiterates some recommendations from the puevieview, some of which were implanted in

this submission as mentioned above.

ERT emphasized mainly the existing QA/QC plan, Wwhieas identified as a potential problem. The
Czech inventory team accepted the recommendati&iRdfto prepare a new QA/QC plan, which was
submitted to UNFCCC in time (during a 6-week peyiothe main aspects of the newly developed
QA/QC plan are presented the Chapter 1.x, in tbessedevoted to QA/QC procedures.

As mentioned above, draft inspection reports walerstted for comments only on January 22, 2010,
where the official final version will be availab#smetime during April. It is mentioned in the draft
ARR 09 that the draft new QA/QC plan, drawn up adim to the ERT recommendations, has been
accepted. However, it is obvious from the late d#Htehe draft submitted to ARR that it was not
possible to employ the new QA/QC plan to the fulleat for the 2010 submission. In addition, the
Czech team anticipates that it will be possibleentify and eliminate minor inadequacies during th
process of implementation of the new QA/QC planthst a perfected version can be prepared for the
2011 submission. As the version of the QA/QC ptam2011 is expected to be ready by the middle of
2010, sufficient time will remain for its implemexion to the full extent.

Another important recommendation formulated in kiRR 09 draft consists in the need for an
improvement plan, concerned mainly with:

- Inclusion of data on individual operations, espkg those that participate in the emission trgdin
system (ETS). For this purpose, it is necessapyreépare a database of all the so-far verified itspor
on greenhouse gas emissions in relation to supplietien of the prescribed categorization of
sources, so that it will be possible to directlypboy this data for the national greenhouse gas
inventory. Simultaneously, it is necessary to eagemporal consistency of the data taken to date
from the national statistics.

- Determination of country-specific emission fast@nd other parameters required to determine
emissions, which would permit use of higher levetmods than those used to date. For this purpose, i
is necessary to collect (in some cases also expataily) and mathematically process a large amount
of rather inaccessible data.

Work is currently being carried out on specificatiaf the improvement plan, including the timetable,
so that it can be included in the middle of theryesma basis for planning work for the next peridd.
description will be presented in the next submissio

Sector Chapters 3 to 8 contain current suggesfamisnprovements in the individual sectors as well
as detailed explanations of how the ERT recommeémuatre specifically taken into account.
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Part Il: Supplementary Information Required under
Article 7, paragraph 1
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11. KP LULUCF

Emission and removal estimates from land use, les&dchange and forestry (LULUCF) activities
under Article 3.3 and 3.4 of the Kyoto Protocol

11.1 General Information

The information provided in this chapter followsethequirements set in “Guidelines for the
preparation of the information required under Aeti@ of the Kyoto Protocol” (Annex to decision
15/CMP.1, FCCC/KP/CMP/2005/8/Add.2).

11.1.1Definition of forest and any other criteria

For reporting LULUCF activities under Articles 3ahd 3.4 of the Kyoto Protocol, forest land is

defined as land with tree crown cover over at |88s% (or equivalent stocking density) and an area
of more than 0.05 hectares. Trees should reacinunin height of 2 meters at maturity. Tree rows

less than 20 meters wide are not considered to &ofonest.

11.1.2Elected activities under Article 3, paragraph 4, the Kyoto Protocol

In addition to the mandatory activities of Afforason/Reforestation (further denoted AR) and
Deforestation D) under Article 3, paragraph 3, of the Kyoto Pratlpthe Czech Republic elected the
optional activity of Forest Manageme) under Article 3.4 of the Kyoto Protocol to belumted in
the accounting for the first commitment period. Tdezounting for KP LULUCF activities will be
performed for the entire commitment period

11.1.3Description of how the definitions of each actiyiinder Article 3.3 and
each elected activity under Article 3.4 have beenpiemented and
applied consistently over time

Due to the tight links imposed between the emisgwentory under the Convention and that under
the Kyoto Protocol, most of the methodological agmhes are applicable identically for the emission
estimates of KP LULUCF activities and those repbifer the LULUCF sector under the Convention.
Hence, reference is frequently made to the corredipg methodologies described in Chapter 7 of the
NIR 2010 text, while additional and specific infation related to the KP LULUCF activities is
highlighted here.

The conceptual linkage between tAR, D and FM activities and the reporting based on land use
categories under the Convention is as follows:

« ARactivity may represent the following types of lamgk conversions:
o 5.A.2.1. Cropland converted to Forest Land
0 5.A.2.2. Grassland converted to Forest Land
0 b5.A.2.3. Wetlands converted to Forest Land
0 b5.A.2.4. Settlements converted to Forest Land
« D activity may represent the following situations:
0 5.B.2.1. Forest land converted to Cropland
0 b5.C.2.1. Forest land converted to Grassland
0 5.D.2.1. Forest land converted to Wetlands
o0 b5.E.2.1. Forest land converted to Settlements
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* FM activities relate to emissions and removals cpoedingly as described in categdsl
Forest land remaining Forest land

In this way,AR activities generally always represent a land-useversion from a land-use category
other than forest land to the land use categorfpiast land. SimilarlyD is an activity when forest
land is converted to other types of land-use, asvatabove. These links are retained consistently fo
the entire reporting period, similarly as for thdopted methodology. This ensures consistent
treatment of the activity data and methodologigsssthe Kyoto Protocol 1st Commitment Period, as
well as for the reporting period under the Conwamtii.e., since 1990, and in some applicable
instances since 1969. Other details can be foulwvbe

11.1.4Description of precedence conditions and/or hiecy among Article
3.4 activities, and how they have been consistenipplied in

determining how land was classified.
Since only one activity of the listed Article 3.4timities was elected by the Czech Republic, no
precedence conditions and/or hierarchy among A&r8c# activities are applicable.

11.2 Land-related information

11.2.1Spatial assessment unit used for determining thea of the units of
land under Article 3.3

[ ] districts
|:| cadastral units

- integrated cadastral units
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Fig. 11-1: The spatial detail of the land use repsentation and land-use change identification systeomsed
for detecting land use change associated with ARDctvities. In 2008, the areas of ARD were estimateait
the level of 12 966 individual cadastral units an@8 integrated cadastral units.
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Land areas associated with the LULUCF activities a&tentified within a geographic boundary
encompassing units of land or land subject to migltactivities under article 3.3 and 3.4 activifjes.
reporting method 1, GPG for LULUCF, IPCC 289)3Considering the small area of the country and
its specific conditions, there is no applicablatfication that would justify reporting on smallgran

a country-level unit. This is also supported by #tieibutes of the available activity data. However
the land-use representation and land-use changwifidation system developed for the KP and
UNFCCC reporting purposes permit a truly detailpdtisl assessment and identificationAét andD
activities at the level of the individual cadaswalts. The system is exclusively based on the allyu
updated data from the Czech Office for Surveyingpbing and Cadastre (COSMC; www.cuzk.cz) at
the level of about 13 thousands individual cadasinés (Fig. 11-1). In 2008, the areasAR andD
were estimated on the level of 12 994 individuadasdral units (including 28 integrated cadastral
units) :]r}r the country. The mean area of these ¥88ts that enter analysis of land-use change was
6.07 knf.

11.2.2Methodology used to develop the land transitiontma

The land use representation and land-use changéfickation system was created in several steps,
namely 1) source data assembly 2) linking landdefaitions 3) identification of land-use change 4)
complementing time-series. These steps are dedciibdetailed in Section 7.2.1 of the Czech NIR
2010 submission. The result is a system of congistepresentation of land areas, ranking as
Reporting Method 1 of the GPG for LULUCF (IPCC 2D0%aving the attributes of both Approach 2
and Approach 3 and permitting accounting for alhoetory land-use transitions in annual time steps.

Tab. 11-1: The identified land-use change from Crdpand (C), Grassland (G), Wetlands (W) and
Settlements (S) to Forest Land (F), categorized &R (kha/year) and land use change from F to land use
categories C, G, W and S, which represei® (khal/year).

Afforestation/Reforestation AR, kha/year) Deforestation D, khalyear)

Year CtoF GtoF Wto F StoF Total FtoC F tds Ftow FtoS Total

1990 0.71 0.52 0.01 0.0( 1.24 0.10 0.09 0.02 0.2¢ 0.49
1991 0.40 0.12 0.00 0.02 0.54 0.28 0.35 0.07 0.17 0.87
1992 0.21 0.12 0.0 0.0( 0.34 0.14 0.25 0.04 0.31 0.74
1993 0.09 0.12 0.01 0.1¢ 0.39 0.19 0.07 0.02 0.51 0.82
1994 0.20 0.21 0.12 0.9( 1.43 0.11 0.08 0.02 0.3 0.59
1995 0.31 0.36 0.02 0.47 1.16 0.15 0.08 0.02 0.27 0.52
1996 0.86 0.40 0.03 0.5( 1.79 0.18 0.35 0.02 0.3¢ 0.90
1997 0.31 0.43 0.04 0.9( 1.69 0.23 0.17 0.04 0.37 0.80
1998 0.48 0.68 0.10 2.2% 3.51 0.39 0.39 0.05 0.53 1.37
1999 0.33 0.45 0.04 0.72 1.54 0.12 0.08 0.05 0.6 0.84
2000 0.47 0.54 0.08 2.3¢ 3.46 0.10 0.14 0.06 0.37 0.67
2001 0.44 0.49 0.04 1.1% 2.12 0.07 0.08 0.02 0.33 0.49
2002 1.13 0.94 0.03 2.54 4.64 0.04 0.06 0.08 0.32 0.50
2003 0.70 0.57 0.03 0.72 2.02 0.08 0.14 0.05 0.52 0.78
2004 0.75 0.84 0.02 0.64 2.26 0.10 0.07 0.03 0.5 0.69
2005 0.86 0.90 0.0 0.5¢ 2.35 0.10 0.09 0.03 0.43 0.66
2006 1.05 0.65 0.03 0.4% 2.18 0.05 0.06 0.03 0.32 0.47
2007 0.92 0.58 0.02 0.92 2.45 0.02 0.07 0.02 0.2¢ 0.38
2008 0.80 0.47 0.09 0.91 2.27 0.10 0.05 0.03 0.2¢ 0.44

The identified annual land use changes among therr@nd use categories as defined in the Czech
emission inventory are shown Tab. 11-1. The meea afAR activities reached 1.97 kha per year
during the 1990 to 2008 period, which yields a clative area of 37.4 kha. For the same period, the

19 Al references used in this chapter can be fonn@hapter 10 of the NIR text.

190



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

mean area oD reached 0.68 kha per year, which amounts to 1B f&r the entire period. The
difference betwee\R andD basically corresponds to the net increment of stadiaforest land as
shown in Fig. 7.3 of NIR 2010.

Although the system of land-use representationland-use identification is basically identical for
both KP-reporting and Convention reporting, theeesome notable differences that have implications
for the reported areas of KP activities (Tab. 11-)ese differences are imposed by the specific
requirements for the reporting of LULUCF activiti@sder the Kyoto protocol, namely:

i) ARactivities that qualify under KP accounting arédydhose commenced since 1990

i) ARIland must be traced under KP reporting, i.e.eitan enters the land registered uniir
activity.
To handle this issue in the KP LULUCF reportingotadditional technical sub-categories were
introduced for FM reporting in the UNFCCC CRF ReaporOne is Forest land remaining Forest
land in KP reporting, while the second isResidual afforested land from before 1990 (in cosioe
status). The entire land qualified as the area unB&t activity represents the sum of these two
categories.

Tab. 11-2: The forest areas of subcategories by fomajor tree species (Beech, Oak, Pine, Spruce) artlde

temporary unstocked areas (clearcut, CA), which atigether form the category 5A1 of the Convention
reporting. Although not explicitly labeled, 5A1 isidentical with the category of Forest Land remaining
Forest Land (FLRFL) used in the KP reporting of FM. 5A2 represnts Land converted to Forest land,
remaining in conversion status for the period of 2§ears. 5A1 and 5A2 form the entire categorpA Forest
Land used in the Convention reporting. Residual affordation (AF) represents the fraction of AR areas

afforested prior 1990, which form a part of FM area FM = FLRFL+RA), while the AR since 1990 (Art.
3.3) is treated separately and shown in Tab. 11-bave.

Convention and KP LULUCF reporting categories and tteir areas (kha) since 1990

Year Beech Oak Pine Spruce CA 5A2 5A FLRFL RA FM

1990 372.1 152.4 455.4 15038 4016 52.82 576.9 | 25243 51.4/ 2575.7
1991 375.3 153.0 455.5 15002 407 51.2576.7 | 2524.8 50.1 2574.9
1992 378.7 154.2 454.3 15003 4119 4725765 | 25294 45.00 2574.4
1993 381.3 154.9 452.6 14997 4114 46.2 576.1 | 2530.0 43.6) 25735
1994 384.9 155.0 450.9 15021 39,8 44.2576.9 | 2532.8 40.2 2573.0
1995 388.3 155.6 451.7 1503/0 389 40.2 577.5 | 2537.0 355 25724
1996 391.0 157.3 450.5 1502/0 381 39.2578.4 | 2538.9 32.6| 25715
1997 394.4 157.4 450.1 15032 36,0 38.2579.2 | 2541.1 29.5/ 2570.6
1998 400.9 157.8 452.8 14991 337 36.2581.1 | 25443 247 2569.1
1999 403.7 159.7 448.9 15041 32,2 33.2581.8 | 2548.7 19.5| 2568.1
2000 408.1 161.8 447.7 1503/6 310 32.25845 | 2552.1 15.3] 2567.5
2001 413.2 163.0 446.5 1503/0 29,8 30.2586.1 | 25555 11.5| 2566.9
2002 419.0 164.5 4445 14992 28,3 34.2590.2 | 2555.6 10.7| 2566.3
2003 426.3 166.1 443.3 14932 27,0 35.2591.3 | 2555.9 9.5/ 2565.4
2004 431.9 166.9 440.9 14898 26,8 36.2 592.8 | 2556.3 8.4/ 2564.7
2005 438.0 167.5 439.4 1486/0 26,3 37.25945 | 2557.2 6.8/ 2564.0
2006 442.4 169.4 437.6 14829 259 37.2596.2 | 2558.2 5.3 2563.5
2007 448.2 170.7 435.7 14791 26|11 38.2598.2 | 2559.7 3.4| 2563.1
2008 455.2 173.0 433.9 14719 2711 38.2 600.0 | 2561.1 1.5/ 2562.6

Since the Czech inventory system adopts the 20-gesault period for preserving lands under
conversion status as recommended by GPG for LULUREC 2003), currently the areas of the sub-
categoryForest land remaining Forest land in KP reportiage equal to the areas in the category 5A1
under Convention reporting. In KP reporting, the¢irenarea ofFM must additionally include the
fraction of land afforested prior 1990, which ipmesented by the second introduced sub-category,
i.e., “Residual afforested land from before 1990 (in ceosiva status). Since the reported year 2010,
the area of that subcategory will become zeroldarad converted to Forest land prior 1990 becomes
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a part ofFM. At the same time, thEM area will likely become smaller than that reporeder 5A1
under the Convention reporting. This is due todkpected activities that will not be compensated

by any areas of afforested land, because thesegistered exclusively und&iR activities.

11.2.3Maps and/or database to identify the geographitatations, and the

system of identification codes for the geographiéatations

The KP LULUCF reporting of the Czech Republic isséé on the annually updated data from the
Czech Office for Surveying, Mapping and Cadastr®@$™MC; www.cuzk.cz) at the level of about 13
thousands individual cadastral units (Fig. 11-1hjok represent the Czech cadastral system. At that
level, land use change is identifiable, using ttamdard identification codes and names of the Czech
cadastral system, while additional codes for thalkinaction of aggregated cadastral units were

prepared by the LULUCF emission inventory team.

The spatial resolution of the adopted land-useasstation and land-use change identification syste
is depicted in Figs. 2 and 3, which show the ideatiunits withAR andD activities, respectively, in

2008.
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Fig. 3: The cadastral units with identified deforegation (D) activities in 2008.

11.3 Activity-specific information

11.3.1Methods for carbon stock change and GHG emissiondaremoval
estimates

11.3.1.1 Description of the methodologies and the underlyiagsumptions used

Due to efforts to link the emission inventory untlee Convention and that under the Kyoto Protocol,
most of the methodological approaches are apptcalantically for the KP LULUCF activities and
the relevant LULUCF categories under the Conventigporting. These are described in detail in
Chapter 7 (LULUCF) of the 2010 NIR submission. Henceference is often made to these
methodologies, while additional and specific infation related to Kyoto Protocol LULUCF
activities is highlighted here.

For AR activities, the applicable methodology of GPG fdJLUCF (IPCC 2003) for estimating
emissions and removals is given in Chapter 3.2@rgSpondingly, the emissions due Dowere
estimated based on the guidance given in Chaptei2, 3.4.2, 3.5.2 and 3.6.2. For specific detatils
the approaches employed, country-specific actidé&a and factors, Chapter 7 of the NIR 2010
submission should be consulted.

In the KP LULUCEF reporting., the emissions and/emovals of C@ are quantified for changes in
five ecosystem carbon pools, namely above-grouachass, below-ground biomass, dead wood, litter
and soil organic matter. Hence, some methodologitifierences result from the fact that the
Convention reporting uses only three pools, agdmegabove-ground and below-ground biomass into
living biomass, and dead wood and litter into demdganic matter (see Table 3.1.2 in GPG for
LULUCEF, IPCC 2003).

Changes in above-ground biomass carbon pool wéreaged primarily on the basis of forest taxation
data in Forest Management Plans (further denotdeli®), disaggregated in line with the country-
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specific approaches at the level of the four méjee species, namely beech, oak, pine and spruce
(Chapter 7.3.1 of NIR 2010).

Since the estimates of biomass carbon stock chamdrest Land under the Convention involve one
default coefficient for the root/shoot ratiR;(0.20) and the equations of the default methodlinmg
multiplicative members, the attributing of carbotock change to the below- and above-ground
components, required for the reporting under Kyertotocol, was determined solely By

Carbon stock change in litter f&R andD activities was estimated jointly with the componehsoil.
This follows the methodology of soil carbon stotlange estimation resulting from land use change
among the land use categories Forest Land, Crogladdsrassland, based on interpreted soil carbon
stock maps (Section 7.3.2.2, NIR 2010). Thereftre,notation key “IE” (included elsewhere) was
used in the CRF tables to indicate that the littetbon stock change is estimated inherently with
changes in the soil carbon pool.

The carbon stock change in deadwood was estimatedllftypes ofD events. It was based on the
information on standing and lying deadwood that wasained from the recently (2008 to 2009)
conducted field campaign of the landscape invenpooject CzechTerra (ME 2007). This provides
data on mean standing deadwood biomass (2.17 afié)volume of lying deadwood (7.5%ma)
classified in four categories according to degreelecomposition. These categories are defined as
follows: i) basically solid wood; ii) peripheralylars soft, central hard; iii) peripheral layers char
central soft; iv) totally rotten wood. The amouiitcarbon held in lying deadwood was estimated as
the product of the wood volume, density weightedh®sy mean growing stock volume of major tree
species (0.433 t/m3), reduction coefficients of, @&, 0.5, 0.2 (Cerngt al. 2002; Carmonat al
2002) applicable to the above described decompasitiategories, respectively, and the carbon
fraction in the wood (0.5 t C/t biomass). A defawlbnservative assumption that no deadwood is
present following a land use change was adoptéusrcalculation.

For theFM activity, which resembles the categ&#l1 Forest land remaining Forest lanithe Tier 1
assumption of GPG for LULUCF (IPCC 2003), resp. @PGuidelines (IPCC 2006) of no significant
change was adopted. However, under the real citamnoss of the Kyoto Protocol commitment
period, the carbon stock change of deadwood forwilMmost likely be revised using independent
Tier 2 or Tier 3 estimation based on the resultghef recently implemented statistical landscape
inventory in the Czech Republic.

In contrast, carbon stock change of litter and saibon pools undd¥M is not estimated and no net
CO, emissions are assumed. The argumentation foagipiect is given in Section 11.3.1.2 below.
Additional emissions of COmay arise from liming on forest soil. Note thatilng on forest soil is not
included in the Convention reporting, where thessioin reporting concerning liming is restricted to
the agricultural land-use categories of Cropland &massland. Since some liming on Forest Land
occurs in the Czech Republic, it is reported i thibmission in the corresponding CRF KP LULUCF
table for FM. For these emissions, the methodoldggcribed in Section 3.3.1.2.1 of GPG for
LULUCF (IPCC 2003) was used. The activity dataens of forest area and amount of limestone
applied were taken from the national report on GZecestry (Green report, MA 2009). In 2008, the
amount of lime applied to forest soils equaled K2ad and concerned an area of 3 973 ha.

Additional greenhouse gases (£@H, and NO) are reported from biomass burning. Burning is
confined to the activity of FM and thus matchesdbaesponding estimates under the Convention for
the land-use categor$Al Forest Land remaining Forest Landhe emissions are estimated
identically as described in Section 7.3.2.1 ofXhig 2010 text.

There are no pD emissions from N-fertilization and soil drainagdiich are therefore not applicable
for the reporting period. On the contrarysNemissions are reported for deforestation of Rdegsl
that is converted to Cropland. This estimationdisntical to that reported under the Convention and
described in NIR 2010, Section 7.4.2.2 for land eetegorys.B.2.1

11.3.1.2 Justification when omitting any carbon pool or GH@missions/removals from
activities under Article 3.3 and elected activitisader Article 3.4

Carbon stock change of litter and soil carbon paoigder FM are not estimated as no net CO
emissions are assumed. For this purpose, the riegsbased on the targeted peer-reviewed modeling
analysis performed for the actual circumstanceBhofin the country is used (Cienciala et al. 2008a).
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This analytical study confirms that, for the rangk scenarios withFM obeying sustainability
principles as adopted in the country, no loss ab@a in soils is projected, including the likelyfesft

of changing climatic conditions on soil decompasiti Therefore, the notation key “NR” is used for
both litter and soil undd¥M activity.

11.3.1.3 Information on whether or not indirect and naturaGHG emissions and removals
have been factored out

The indirect and natural GHG emissions and remowal® not factored out.

11.3.1.4 Changes in data and methods since the previous sisbian (recalculations)
Although the Czech Republic previously reported ssinins and removals in its voluntary 2009
submission, the recalculations are not applicalbleis submission of 2010 represents the first
estimates of the KP LULUCF activities for 2008 aady recalculations may be relevant for the
following submissions.

11.3.1.5Uncertainty estimates

The uncertainty estimates were prepared followimgrhethodological guidance of GPG for LULUCF
(IPCC 2003). The details are described in Secti@37of NIR 2010. It should be noted that the
adopted method of combining uncertainties (Eq. 8lliR 2010 following GPG for LULUCF) is not
considered suitable for the LULUCF activities. # $pecifically questionable when uncertainties
associated with removals and emissions are to bio@d, which may result in a denominator close
to or equal to zero (which is not admissible).

The estimated overall uncertainty f&R activities reached 55 %. The overall uncertairdy D
reached 82 %. As fdfM, the overall uncertainty reached 271 %. This isnigadue to the described
effect of the recommended (IPCC 2003, IPCC 200@&)hination of uncertainties adopted here (see
more explanation in Section 7.3.3 of the NIR teXt)e uncertainty of the key components of Eé
emission estimates that are combined, i.e., biorgemsth and biomass loss, reached 38 and 56 %,
respectively.

11.3.1.6 Information on other methodological aspects

Despite efforts to make the reporting of KP LULUGIEtivities correspond to that under the
Convention, there are some aspects that make tbet diomparison difficult. Specifically fd¥M, a
direct comparison with the emission estimates ef thlated category 5A1 under the Convention
reporting will reveal some differences. There ave aspects to be considered when comparing the
guantitative estimates of these categories.

First, the KP LULUCF reporting oFM additionally includes the contribution of foresteas
afforested prior 1990. In this inventory, these @gistered in the sub-category “Residual affokste
land from before 1990 (in conversion status)”. ®ecothe KP LULUCF reporting oFM also
includes the emissions from lime application irefss, while the Convention reporting considers lime
application only for the land use categories Cnoglland Grassland. It was verified that, once the tw
aspects are properly sorted out, M reporting matches that of category 5A1 under tbev@éntion.

11.3.1.7 The year of the onset of an activity, if after 2008
Not applicable.

11.4 Article 3.3

11.4.1Information that demonstrates that activities undérticle 3.3 began
on or after 1 January 1990 and before 31 Decembé12 and are
directly human-induced

The annually updated cadastral information from @mech Office for Surveying, Mapping and
Cadastre (COSMC; www.cuzk.cz) refers exclusivelyntentional, i.e., human-induced interventions
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into land use. These interventions are therebyectdt in the corresponding records, including the
time attribute, collected and summarized at thelle¥ cadastral units and individual years.

11.4.2Information on how harvesting or forest disturbaechat is followed by

the re-establishment of forest is distinguished rinaleforestation

Since no remote sensing technology is directly lve@ in the KP LULUCF emission inventory, there
is no issue related to distinguishing harvestinépoest disturbance from deforestation. Harvesting
forest disturbance always occur on Forest landlendiéforestation is a cadastral change of land use
from Forest land to other categories of land use.

11.4.3Information on the size and geographical locatiaf forest areas that
have lost forest cover but which are not yet cléissl as deforested.

Any deforestation in terms of land use change reguan official decision. Hence, no permanent loss
of forest cover may occur prior this approval, whis reflected in cadastral land use. A temporary
loss of forest cover up to an area of 1 ha may masart of forest management operations on Forest
land (units of land subject tBM), which is not qualified as deforestation in terofsArt. 3.3. KP
LULUCF activity.

11.4.4Information on estimated emissions and removals adftivities under
Art. 3.3

In 2008, the estimated removals fréR activities reached -272.0 Gg @Ohe estimated emissions
from D reached 160.2 Gg G@&g. The details can be found in the correspon@iR§ tables of KP
LULUCF.

11.5Article 3.4

11.5.1Information that demonstrates that activities undérticle 3.4 have
occurred since 1 January 1990 and are human-induced

The Czech Republic adopted the broad definitionGEGCP/2001/13/Add.1; IPCC 2003) of FM. It
reads Forest management” is a system of practices fowatdship and use of forest land aimed at
fulfilling relevant ecological (including biologitadiversity), economic and social functions of the
forest in a sustainable manne&ihis decision implies that entire forest areahia country is subject to
FM interventions, as guided by the Forestry Act (RB9/1995 Coll.).

11.5.2Information relating to Cropland Management, Grazy Land
Management and Revegetation, if elected, for thebdgear
Not applicable for the Czech Republic.

11.5.3Information relating to Forest Management

As noted in Section 11.5.1 above, the practic&NMfis generally guided by the Forestry Act (No.
289/1995 Coll.).

11.5.4Information on estimated emissions and removals dforest
Management activity under Art. 3.4

In 2008, the estimated removals fréfivl reached -4 413.7 Gg GOThe details can be found in the
corresponding CRF tables of KP LULUCF.
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11.6 Other information

11.6.1Key category analysis for Article 3.3 activitieachany elected activities
under Article 3.4

As stated in CRF KP-LULUCF table “NIR-3", there wase key category identified among the KP
LULUCF activities, namelyFM. Similarly to its associated LULUCF categoBAl Forest land
remaining Forest landit was identified by level assessment. Emissionsemovals through other
activities are not expected to increase substintiblence, no other activity is identified as key
(Chapter 5.4.4, IPCC 2003).

11.7 Information relating to Article 6
No LULUCF joint implementation project under Artcéncerns the Czech Republic.

11.8 References

2006 IPCC Guidelines for National Greenhouse Gasihtories, Vol. 1-5, IPCC 2006

Carmona, M.R., Armesto, J.J., Aravena, J.C. & Re@eA. 2002. Coarse woody debris biomass in
successional and primary temperate forests in €hdland, Chile. Forest Ecology and Management
164: 265-275.

Cerny, M., Cienciala, E., Russ, R. (2002): Methodgldor Carbon Stock Monitoring (Ver. 3.2).
Report for the Face Foundation. IFER - Instituté-ofest Ecosystem Research, Jilove u Prahy, Czech
Republic, 70 pp.

Cienciala, E., Exnerova, Z. & Schelhaas, M.J. (200Bevelopment of forest carbon stock and wood
production in the Czech Republic until 2060. Annafl§orest Science 65: 603

Czech Republic’s Initial Report under the Kyoto tBoml. Ministry of Environment of the Czech
Republic, Prague, October 2006

FMI (2007): National Forest Inventory in the CzeRepublic 2001-2004. Introduction, Methods,
Results. Forest Management Institute, Brandys radbin, 224 pp

Good Practice Guidance for Land Use, Land Use Claaryd ForestrylPCC 2003

MA (2009) Report on the state of forests and foyest the Czech Republic 2008 (Green Report).
Ministry of Agriculture, Prague.

197



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THECZECH REPUBLIC 2008

12. Information on Accounting of Kyoto Units

12.1 Background Information

The information from the national registry on tlssue, acquisition, holding, transfer, cancellation,
withdrawal and carryover of assigned amount umigsnoval units, emission reduction units and
certified emission reductions in the period from @& January 2009 to 31st of December 2009 is
provided in standard electronic format in Annex 8.

12.2 Summary of Information Reported in the SEF Tables

The total number of AAUs in the registry at the exidhe year 2009 corresponded to 815,162,195
tonnes CQ,, of which 745,963,013 units were in the Party imdaccount and 69,199,182 units in
the entity holding accounts.

The number of ERUs in registry corresponded to 3Bonnes Cg, all of which were in the entity
holding accounts.

The CER units in the registry corresponded to 5@8ABtonnes CQ, of which 1,845,344 were in the
Party holding account and 4,083,546 units wet@énentity holding accounts.

The were no RMUs, t-CERs or I-CERs and no unitshm Article 3.3/3.4 net source cancellation
accounts and the t-CER and I-CER replacement atgoun

The total amount of units in the registry correpeshtb 821,189,722 tonnes &L

The Czech Republic’'s assigned amount equals 89864 1tonnes C&,

12.3 Discrepancies and Notifications

No discrepancies and notifications occurred in 2@@Bbe confirmed)

12.4 Publicly Accessible Information

In accordance with Decision 13/CMP.1, the CzechiftggAdministrator makes non-confidential
information publicly available and provides pubfielccessible user interface through the registly we
pages. The information provided is in line with uggments set in the Annex to Decision 13/CMP.1.
The Czech Registry Administrator is working on imyging the information provided on Article 6
projects. The information according to paragraph(&6— (c) is publicly accessible. However the
project documentation according to paragraph 4@l¢es not fit current structure of the user integfa
and confidentiality issues may still exist.

12.5 Calculation of the Commitment Period Reserve (CPR)

Each Party included in Annex | shall maintain, ey mational registry, a commitment period reserve
which should not drop below 90 per cent of the yYPadssigned amount calculated pursuant to Article
3, paragraphs 7 and 8, of the Kyoto Protocol, @& fd€rcent of five times the most recently reviewed
inventory, whichever is lowest.

In the case of the Czech Republic, the relevamt sfzhe Commitment Period Reserve is five times
the most recent inventory (2008), which is caledabelow:

5 x 141,409,5107407,047,550 €Oy
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13. Information on Changes in National System

As reported in the Chapter 1.5, new QA/QC plan weasgeloped and now is being implemented,
which can be considered as an important changeeimational system. Moreover, recommendations
of expert review teams (annual UNFCCC reviews) gradually implemented, mainly by
recalculations aimed at the improvement of accueny by addressing the existing gaps regarding
completeness.

The national system is described in the “Czech Bigsa Initial Report under the Kyoto
Protocol’(ME, 2006) and no significant changes werade with the exceptions described above. It
means that (i) the institutional arrangements idiclg staffing remains unchanged (as reported in the
Chapter 1, and (ii) the main pillars of the natiosgstem declared in the “Czech Republic’s Initial
Report under the Kyoto Protocol” are functional.
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14. Information on Changes in National Registry

General description and background information loe Wational registry has been included in the
Czech Republic’s Initial Report, submitted to thlRCCC. Czech national registry is fully compliant
with registry requirements as defined by decisitB8CMP.1 and 5/CMP.1 and also in IAR report.
The Czech Republic has been completely eligibleotmmect ITL since 2007. On 16 October 2008, the
Czech Registry Administrator and the United Natidgitamework Convention on Climate Change
(UNFCCC) Secretariat completed the live connedtietween the UNFCCC International Transaction
Log (ITL) and the Czech Registry. The whole proosss synchronized between ITL, the European
Union Community Independent Transaction Log (Cl'ahjl 26 EU greenhouse gas emissions trading
registries.
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15. Information on Minimization of Adverse Impact in

Accordance with Article 3,

paragraph 14

The Czech Republic strives to implement its Kyadmmitments in a way, which minimizes adverse
impacts on developing country Parties, particuléityse identified in Article 4, paragraphs 8 andf9,

the Convention. The impact of mitigation actionsawerall objectives of sustainable development is
also given due consideration. As there is ho commethodology for reporting of possible adverse
impacts on developing country Parties, the inforomaprovided is based on the expert judgment of
the Ministry of the Environment of the Czech RejpubTlhe table below summarizes how the Party
gives priority to selected actions, identified srggraph 24 of the Annex to Decision 15/CMP.1.

Action

Implementation by the Party

(a) The progressive reduction or phasing out @
market imperfections, fiscal incentives, tax an
duty exemptions and subsidies in all greenhou
gas-emitting sectors, taking into account the n
for energy price reforms to reflect market price
and externalities.

fThe ongoing liberalization of energy market is
dline with EU policies and directives. N
Sfgnificant market distortions have be
e@entified. Consumption taxes for electricity 3
$ossil fuels were harmonized recently. The m
instrument addressing externalities is the emis
trading under the EU ETS. Introduction of n
instruments is subject to economic modelling
regulatory impact assessment.

in
lo
en
nd
ain
sion
ew
and

(b) Removing subsidies associated with the us
of environmentally unsound and unsafe
technologies.

5@lo subsidies for environmentally unsound
unsafe technologies have been identified.

and

(c) Cooperating in the technological developm
of non-energy uses of fossil fuels and support
developing country Parties to this end.

ETtie Czech Republic does not take part in
rfich activity.

any

(d) Cooperating in the development, diffusion,
and transfer of less-greenhouse-gas-emitting
advanced fossil-fuel technologies, and/or
technologies, relating to fossil fuels, that captu
and store greenhouse gases, and encouragin
their wider use; and facilitating the participatio
of the least developed countries and other nor
Annex | Parties in this effort.

Advanced low-carbon technologies are curre
not a priority area in the Czech Republi
research, development and innovation sys
'Research and development is focused
Jimproving efficiency of currently availab
Ntechnologies. Preliminary assessment of cal
Istorage potential was carried out. However, t
is currently no significant CCS programme
demonstration project in the Czech Republic.

ntly
Cc’'s
tem.
on
e
rbon
here
or

(e) Strengthening the capacity of developing
country Parties identified in Article 4, paragrap
8 and 9, of the Convention for improving
efficiency in upstream and downstream activit
relating to fossil fuels, taking into consideratio
the need to improve the environmental efficiern
of these activities.

The Czech Republic supports technology

R&pacity development through developm
assistance. Example of such activities is a pr
&8r modernization of powering and control

power plant block connected with establishn
@f a technical training centre at the University
Ulan Bator, Mongolia.

and
ent
pject
of
ent
in
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(f) Assisting developing country Parties wh
are highly dependent on the export
consumption of fossil fuels in diversifying thg
economies.

drhe Czech republic is cooperating in sev
ahitateral development assistance projects focu
eon  reduction of fossil fuels dependence
development of renewable energy sources,
inter alia:

- Introduction of a system of utilization
renewable energy sources through constructic
mini-hydropower plants in Phillipines
- Solar energy for schools in Kenya

cral
sing
and

n of

community in Angola

hydropower projects)

- Renewable energy sources for a remote village

- Development of renewable sources of energy in
poor rural areas of Vietnam (solar and small

- Development of small and medium size energy
sources and interconnecting networks in Palestine
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Abbreviations

AACLC

APL

AVNH

CAPPO
CCA
CDV
CGA
CPS
CHMI
CHMU
CNG
COD
COSMC
CSO
Csu
CUEC
COZP UK
BOD
DOC
EEA
FAO
FMI
UHUL
FMP
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Aggregate areas of cadastral land categories
Association of Industrial Distilleries (Asocipifimyslovych lihovait)
Association of Coatings Producers (Asociace vybaiégrovych hmot)

Czech Association of the Petroleum Industyegka asociace petrolégiého
pramyslu a obchodu)

Czech Cement Association
Transport Research Centre (Centrum dopravnyzkumu)

Czech Gas Association

Cesky plynarensky svaz

Czech Hydrometeorological Institute
Cesky hydrometeorologicky Ustav
compressed natural gas

chemical oxygen demand

Czech Office for Surveying, Mapping and Cadastre
Czech Statistical Office

Cesky statisticky fad

Charles University Environment Center

Centrum pro otazky Zivotniho prostli Univerzity Karlovy
biochemical oxygen demand

degradable organic carbon

European Environmental Agency

Food and Agriculture Organization

Forest Management Institute, Brandys nad Labem

Ustav pro hospodékou Gpravu les
Forest Management Plans
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FOD (model) first order decay (model)

IEA International Energy Agency

IFER Institute of Forest Ecosystem Research (Ustawyzkum lesnich ekosystéjn

IGU International Gas Union

LPG liquid petroleum gas

MA Ministry of Agriculture (CR)

MZe Ministerstvo zensdélstvi (CR)

MCF methane correction factor

ME (CR) Ministry of Environment (CR)

MZP (CR) Ministerstvo zivotniho progedi CR)

MIT Ministry of Industry and Trade (CR)

MPO Ministerstvo pfimyslu a obchodu({R)

MSW municipal solid waste

NACE nomenclature classification of economic atieg

REZZO Register of Emissions and Sources of Air PollutiRegistr emisi a zdrdj
zn&istovani ovzdusi)

SEVEN The Energy Efficiency Center ¥&tlisko pro efektivni vyuzivani energie)

SWDS Solid Waste Disposal Sites

VSCHT Institute of Chemical Technology (Vysoka &ohemicko technologicka)

UVvVvP Institute for Research and Use of Fuels (Ustawgrikum a vyuziti paliv)
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Annexes to the National Inventory Report
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Annex 1 Key Categories

Annex 2 Detailed discussion of methodology and datar
estimating CO, emissions from fossil fuel combustion

Annex 3 Other detailed methodological description dr
individual source or sink categories, including for KP-
LULUCF activities

Annex 4 COZ2 reference approach and comparison with
sectoral approach, and relevant information on the
national energy balance

Annex 5 Assessment of completeness and potentialiszes
and sinks of greenhouse gas emissions and removals
excluded for the annual inventory submission and ab for
the KP-LULUCF inventory

Annex 6 Additional information to be considered aspart
of the annual inventory submission and the supplenmary
information required under Article 7, paragraph 1, of the
Kyoto Protocol or other useful reference informatin

Annex 7 Table 6.1 and 6.2 of the IPCC good practice
guidance

Annex 8 SEF Tables

Annexes 1 — 8 will be supplemented in the submissidor UNFCCC
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Annex 9 : National Energy Balance

The following tables present the data of the naticenergy balance by
values for unit conversion are presented at Chapter 3.

IEA categories. Calorific

Cokin Sub Coke Oven
SOLID FUELS Coal g Bituminous Lignite/Brown | Coke Coal Tar
[kt/year] Coal [kt/year] | Coal [kt/year] | [kt/year] [kt/year]
Indigenous Production 7512 5151 47 537 3399 246
Total Imports (Balance) 1103 1138 35 519 285
Total Exports (Balance) 4138 1944 1537 830 17
International Marine Bunkers 0 0 0 0 0
Stock Changes (National Territory) -176 743 -654 -202 17
Inland Consumption (Calculated) 4301 5 088 45 381 2 886 531
Statistical Differences 0 322 -322 0 0
Transformation Sector 4301 3540 42176 2484 67
Main Activity Producer Electricity Plants 0 1042 25 897 0 0
Main Activity Producer CHP Plants 0 1911 10 565 0 8
Main Activity Producer Heat Plants 0 4 177 0 0
Autoproducer Electricity Plants 0 0 513 0 0
Autoproducer CHP Plants 0 551 3006 0 0
Autoproducer Heat Plants 0 32 50 0 0
Patent Fuel Plants (Transformation) 0 0 0 0 0
Coke Ovens (Transformation) 4301 0 0 118 0
BKB Plants (Transformation) 0 0 331 0 0
Gas Works (Transformation) 0 0 1637 0 0
Blast Furnaces (Transformation) 0 0 0 2 366 59
Coal Liguefaction Plants (Transformation) 0 0 0 0 0
Non-specified (Transformation) 0 0 0 0 0
Energy Sector 0 0 5 0 21
Own Use in Electricity, CHP and Heat Plants 0 0 0 0 0
Coal Mines 0 0 5 0 0
Patent Fuel Plants (Energy) 0 0 0 0 0
Coke Ovens (Energy) 0 0 0 0 0
BKB Plants (Energy) 0 0 0 0 0
Gas Works (Energy) 0 0 0 0 21
Blast Furnaces (Energy) 0 0 0 0 0
Petroleum Refineries 0 0 0 0 0
Coal Liguefaction Plants (Energy) 0 0 0 0 0
Non-specified (Energy) 0 0 0 0 0
Distribution Losses 0 49 18 0 0
Total Final Consumption 0 1177 3504 402 443
Total Non-Energy Use 0 0 0 0 381
Final Energy Consumption 0 1177 3504 402 62
Industry Sector 0 1102 2 158 362 62
Iron and Steel 0 629 59 313 30
Chemical (including Petrochemical) 0 172 1578 0 15
Non-Ferrous Metals 0 0 1 6 0
Non-Metallic Minerals 0 260 76 31 17
Transport Equipment 0 0 31 0 0
Machinery 0 0 66 5 0
Mining and Quarrying 0 0 5 0 0
Food, Beverages and Tobacco 0 19 95 6 0
Paper, Pulp and Printing 0 10 182 0 0
Wood and Wood Products 0 0 2 0 0
Construction 0 1 8 0 0
Textiles and Leather 0 11 42 0 0
Non-specified (Industry) 0 0 13 1 0
Transport Sector 0 1 10 2 0
Other Sectors 0 74 1336 38 0
Commercial and Public Services 0 5 198 11 0
Residential 0 67 1104 25 0
Agriculture/Forestry 0 2 34 2 0
Fishing 0 0 0 0 0
Non-specified (Other) 0 0 0 0 0
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Coke
Gas Works | Oven Blast
BKB-PB | Gas Gas Furnace Gas | OxygenSteelFurnaceG
[kt/year] | [TJlyear] [TJlyear] |[TJd/year] as [TJ/year]

Indigenous Production 156 16 353 26 227 27 363 1989
Total Imports (Balance) 13 0 0 0 0
Total Exports (Balance) 60 0 0 0 0
International Marine Bunkers 0 0 0 0 0
Stock Changes (National Territory) -2 0 0 0 0
Inland Consumption (Calculated) 107 16 353 26 227 27 363 1989
Statistical Differences 0 0 0 0 0
Transformation Sector 4 15 963 5 665 9197 530
Main Activity Producer Electricity Plants 0 0 0 0 0
Main Activity Producer CHP Plants 0 0 4341 4 640 530
Main Activity Producer Heat Plants 0 0 0 0 0
Autoproducer Electricity Plants 0 174 0 0 0
Autoproducer CHP Plants 4 15789 1324 4 557 0
Autoproducer Heat Plants 0 0 0 0 0
Patent Fuel Plants (Transformation) 0 0 0 0 0
Coke Ovens (Transformation) 0 0 0 0 0
BKB Plants (Transformation) 0 0 0 0 0
Gas Works (Transformation) 0 0 0 0 0
Blast Furnaces (Transformation) 0 0 0 0 0
Coal Liguefaction Plants (Transformation) 0 0 0 0 0
Non-specified (Transformation) 0 0 0 0 0
Energy Sector 0 390 10 067 4811 0
Own Use in Electricity, CHP and Heat Plants 0 0 0 0 0
Coal Mines 0 390 0 0 0
Patent Fuel Plants (Energy) 0 0 0 0 0
Coke Ovens (Energy) 0 0 10 067 3188 0
BKB Plants (Energy) 0 0 0 0 0
Gas Works (Energy) 0 0 0 0 0
Blast Furnaces (Energy) 0 0 0 1623 0
Petroleum Refineries 0 0 0 0 0
Coal Liguefaction Plants (Energy) 0 0 0 0 0
Non-specified (Energy) 0 0 0 0 0
Distribution Losses 0 0 529 1794 35
Total Final Consumption 103 0 9 966 11 561 1424
Total Non-Energy Use 0 0 0 0 0
Final Energy Consumption 103 0 9 966 11 561 1424
Industry Sector 0 0 9 966 11 561 1424
Iron and Steel 0 0 8754 11 260 1424
Chemical (including Petrochemical) 0 0 0 0 0
Non-Ferrous Metals 0 0 0 0 0
Non-Metallic Minerals 0 0 183 0 0
Transport Equipment 0 0 0 0 0
Machinery 0 0 1029 301 0
Mining and Quarrying 0 0 0 0 0
Food, Beverages and Tobacco 0 0 0 0 0
Paper, Pulp and Printing 0 0 0 0 0
Wood and Wood Products 0 0 0 0 0
Construction 0 0 0 0 0
Textiles and Leather 0 0 0 0 0
Non-specified (Industry) 0 0 0 0 0
Transport Sector 0 0 0 0 0
Other Sectors 103 0 0 0 0
Commercial and Public Services 0 0 0 0 0
Residential 103 0 0 0 0
Agriculture/Forestry 0 0 0 0 0
Fishing 0 0 0 0 0
Non-specified (Other) 0 0 0 0 0
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LIQUID FUELS

Crude Oil [kt/year]
Indigenous Production 242

Refinery Gross Output 0

Inputs of Recycled Products 0

Refinery Fuel 0
Total Imports (Balance) 8109
Total Exports (Balance) 20

International Marine Bunkers 0

o

Interproduct Transfers

Products Transferred 0
Stock Changes (National Territory) -82

Natural Gas Liquids [kt/year]
Indigenous Production

Refinery Gross Output

Inputs of Recycled Products

Refinery Fuel

Total Imports (Balance)

Total Exports (Balance)

International Marine Bunkers

Interproduct Transfers

Products Transferred

OO0 OO0 |O|O|O

Stock Changes (National Territory)

Refinery Feedstocks [kt/year]
Indigenous Production

Refinery Gross Output

Inputs of Recycled Products
Refinery Fuel

Total Imports (Balance)

Total Exports (Balance)

International Marine Bunkers

O|0O|0|0O|O|O|O O

Interproduct Transfers
Products Transferred 145
Stock Changes (National Territory) -11
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Refinery Motor Aviation
Gas LPG Naphtha Gasoline Biogasoline || Gasoline
[kt/year] || [kt/year] [kt/year] [kt/year] [kt/year] [kt/year]
Refinery Gross Output 165 210 838 1622 21 0
Refinery Fuel 150 0 0 0 0 0
Total Imports (Balance) 0 82 53 596 12 2
Total Exports (Balance) 0 114 11 239 5 0
International Marine Bunkers 0 0 0 0 0 0
Stock Changes (National Territory) 0 -3 -30 13 -1 0
Gross Inland Deliveries (Calculated) 15 219 850 2019 54 2
Statistical Differences 0 0 0 0 0 0
Gross Inland Deliveries (Observed) 15 219 850 2019 54 2
Refinery Intake (Observed) 0 0 0 0 0 0
Inland Demand (Total Consumption) 15 219 850 2019 54 2
Transformation Sector 0 0 0 0 0 0
Main Activity Producer Electricity Plants 0 0 0 0 0 0
Autoproducer Electricity Plants 0 0 0 0 0 0
Main Activity Producer CHP Plants 0 0 0 0 0 0
Autoproducer CHP Plants 0 0 0 0 0 0
Main Activity Producer Heat Plants 0 0 0 0 0 0
Autoproducer Heat Plants 0 0 0 0 0 0
Gas Works (Transformation) 0 0 0 0 0 0
For Blended Natural Gas 0 0 0 0 0 0
Coke Ovens (Transformation) 0 0 0 0 0 0
Blast Furnaces (Transformation) 0 0 0 0 0 0
Petrochemical Industry 0 0 0 0 0 0
Patent Fuel Plants (Transformation) 0 0 0 0 0 0
Non-specified (Transformation) 0 0 0 0 0 0
Energy Sector 0 0 0 0 0 0
Coal Mines 0 0 0 0 0 0
Oil and Gas Extraction 0 0 0 0 0 0
Coke Ovens (Energy) 0 0 0 0 0 0
Blast Furnaces (Energy) 0 0 0 0 0 0
Gas Works (Energy) 0 0 0 0 0 0
Own Use in Electricity, CHP and Heat Plants 0 0 0 0 0 0
Non-specified (Energy) 0 0 0 0 0 0
Distribution Losses 0 0 0 0 0 0
Total Final Consumption 15 219 850 2019 54 2
Transport Sector 0 78 0 2019 54 2
International Aviation 0 0 0 0 0 0
Domestic Aviation 0 0 0 0 0 2
Road 0 78 0 2019 54 0
Rail 0 0 0 0 0 0
Domestic Navigation 0 0 0 0 0 0
Pipeline Transport 0 0 0 0 0 0
Non-specified (Transport) 0 0 0 0 0 0
Industry Sector 15 120 850 0 0 0
Iron and Steel 0 0 0 0 0 0
Chemical (including Petrochemical) 15 110 850 0 0 0
Non-Ferrous Metals 0 0 0 0 0 0
Non-Metallic Minerals 0 2 0 0 0 0
Transport Equipment 0 0 0 0 0 0
Machinery 0 3 0 0 0 0
Mining and Quarrying 0 0 0 0 0 0
Food, Beverages and Tobacco 0 2 0 0 0 0
Paper, Pulp and Printing 0 0 0 0 0 0
Wood and Wood Products 0 0 0 0 0 0
Construction 0 2 0 0 0 0
Textiles and Leather 0 1 0 0 0 0
Non-specified (Industry) 0 0 0 0 0 0
Other Sectors 0 21 0 0 0 0
Commercial and Public Services 0 0 0 0 0 0
Residential 0 17 0 0 0 0
Agriculture/Forestry 0 2 0 0 0 0
Fishing 0 0 0 0 0 0
Non-specified (Other) 0 2 0 0 0 0
Total Non-Energy Use 15 110 850 0 0 0
Non-Energy Use in Transformation Sector 0 0 0 0 0 0
Non-Energy Use in Energy Sector 0 0 0 0 0 0
Non-Energy Use in Transport 0 0 0 0 0 0
Non-Energy Use in Industry 15 110 850 0 0 0
Of which: Non-Energy Use-Chemical/Petrochem 15 110 850 0 0 0
Non-Energy Use in Other Sectors 0 0 0 0 0 0
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Iron and Steel

Chemical (including Petrochemical)

N

Non-Ferrous Metals

Non-Metallic Minerals

Transport Equipment

Machinery

Mining and Quarrying

Food, Beverages and Tobacco

Paper, Pulp and Printing

Wood and Wood Products

Construction

Textiles and Leather

Non-specified (Industry)

[y

Other Sectors

w
w

=W

Commercial and Public Services

Residential

Agriculture/Forestry

w
N

Fishing

Non-specified (Other)

Total Non-Energy Use

N

N

Non-Energy Use in Transformation Sector

Non-Energy Use in Energy Sector

Non-Energy Use in Transport

Non-Energy Use in Industry

N

Of which: Non-Energy Use-Chemical/Petrochem

NN

Kerosene Heating and
Type Jet || Other Transport Other White Spirit
Fuel Kerosene Diesel Biodiesel Gasoil SBP
[kt/year] || [kt/year] [kt/year] [kt/year] [kt/year] [kt/year]
Refinery Gross Output 170 0 3458 55 58 0
Refinery Fuel 0 0 0 0 0 0
Total Imports (Balance) 238 6 1272 21 7 21
Total Exports (Balance) 0 1 668 18 2 0
International Marine Bunkers 0 0 0 0 0 0
Stock Changes (National Territory) 4 0 -40 0 2 0
Gross Inland Deliveries (Calculated) 387 5 4039 85 85 21
Statistical Differences 0 0 0 0 0 0
Gross Inland Deliveries (Observed) 387 5 4039 85 85 21
Refinery Intake (Observed) 0 0 0 0 0 0
Inland Demand (Total Consumption) 387 5 4039 85 85 21
Transformation Sector 0 0 0 0 3 0
Main Activity Producer Electricity Plants 0 0 0 0 0
Autoproducer Electricity Plants 0 0 0 0 0
Main Activity Producer CHP Plants 0 0 0 3 0
Autoproducer CHP Plants 0 0 0 0 0
Main Activity Producer Heat Plants 0 0 0 0 0
Autoproducer Heat Plants 0 0 0 0 0
Gas Works (Transformation) 0 0 0 0 0
For Blended Natural Gas 0 0 0 0 0
Coke Ovens (Transformation) 0 0 0 0 0
Blast Furnaces (Transformation) 0 0 0 0 0
Petrochemical Industry 0 0 0 0 0
Patent Fuel Plants (Transformation) 0 0 0 0 0
Non-specified (Transformation) 0 0 0 0 0
Energy Sector 0 0 14 4 0
Coal Mines 0 0 14 0 0
Oil and Gas Extraction 0 0 0 0 0
Coke Ovens (Energy) 0 0 0 0 0
Blast Furnaces (Energy) 0 0 0 0 0
Gas Works (Energy) 0 0 0 0 0
Own Use in Electricity, CHP and Heat Plants 0 0 0 0 0
Non-specified (Energy) 0 0 0 4 0
Distribution Losses 0 0 0 0 0
Total Final Consumption 387 5 4025 8 78 21
Transport Sector 387 0 3635 8 0 0
International Aviation 325 0 0 0 0
Domestic Aviation 62 0 0 0 0
Road 0 3526 8 0 0
Rail 0 105 0 0
Domestic Navigation 0 4 0 0
Pipeline Transport 0 0 0 0
Non-specified (Transport) 0 0 0 0
Industry Sector 0 54 63 21
0 0 0
0 0 1
0 0 0
0 1 0
0 1 0
0 2 0
0 0 0
0 2 0
0 0 0
0 1 0
0 2 0
0 0 2
0 4 8
5 5 0
0 5 0
0 0 0
0 5 0
0 0 0
5 5 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0

Non-Energy Use in Other Sectors

o|o(o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
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Fuel Oil
- Low
Sulphur
[kt/year]

Fuel Oil -

High
Sulphur
[kt/year]

Lubricants
[kt/year]

Bitumen
[kt/year]

Paraffin
Wax
[kt/year]

Petroleum
Coke
[kt/year]

Other
Products
[kt/year]

Refinery Gross Output

192

143

146

485

1163

Refinery Fuel

25

0

0

0

ol

88

Total Imports (Balance)

63

6

101

234

=
al

24

Total Exports (Balance)

4

72

42

166

~

8

International Marine Bunkers

0

0

0

0

o

0

Stock Changes (National Territory)

12

-9

5

4

'
[N

17

Gross Inland Deliveries (Calculated)

255

68

155

557

=
[}

989

Statistical Differences

0

0

0

0

o

0

Gross Inland Deliveries (Observed)

255

68

155

557

=
[}

989

Refinery Intake (Observed)

0

0

0

0

o

0

Inland Demand (Total Consumption)

255

(92}
[ee]

155

557

[N
o

989

Transformation Sector

o

o

o

75

Main Activity Producer Electricity Plants

o

Autoproducer Electricity Plants

Main Activity Producer CHP Plants

Autoproducer CHP Plants

Main Activity Producer Heat Plants

Autoproducer Heat Plants

Gas Works (Transformation)

For Blended Natural Gas

Coke Ovens (Transformation)

Blast Furnaces (Transformation)

Petrochemical Industry

-

Patent Fuel Plants (Transformation)

Non-specified (Transformation)

Energy Sector

Coal Mines

Oil and Gas Extraction

Coke Ovens (Energy)

Blast Furnaces (Energy)

Gas Works (Energy)

Own Use in Electricity, CHP and Heat Plants

Non-specified (Energy)

Distribution Losses

o|o(o|o|o(o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

Total Final Consumption

o
a1l

Transport Sector

(=
w|o
|

International Aviation

o

Domestic Aviation

o

Road

=
N
o

Rail

[y

Domestic Navigation

Pipeline Transport

Non-specified (Transport)

Industry Sector

N

2]
a1

=

©
=

Iron and Steel

Chemical (including Petrochemical)

~
~

Non-Ferrous Metals

Non-Metallic Minerals

Transport Equipment

Machinery

Mining and Quarrying

Food, Beverages and Tobacco

Paper, Pulp and Printing

=N

Wood and Wood Products

Construction

o
a1

Textiles and Leather

o|o|o|o|o|o|o|o(o|o|o|o|N|o|o|o|w

[N
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Non-specified (Industry)

N
N

=
[}

13

N

Other Sectors

Commercial and Public Services

ww

Residential

Agriculture/Forestry

Fishing

Non-specified (Other)

Total Non-Energy Use

[62]
a1

Non-Energy Use in Transformation Sector

Non-Energy Use in Energy Sector

Non-Energy Use in Transport

Non-Energy Use in Industry

[N
N W

[62]
a1

=

Of which: Non-Energy Use-Chemical/Petrochem

Non-Energy Use in Other Sectors

=
=
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NATURAL GAS

Natural Gas [TJ]

Natural Gas [TJ]

Indigenous Production 7 468
Associated Gas 4707
Non-Associated Gas 2761
Colliery Gas 0

From Other Sources 0

Total Imports (Balance) 363 565

Total Exports (Balance) 36 766

International Marine Bunkers 0

Stock Changes (National Territory) -3024

Inland Consumption (Calculated) 331 243

Statistical Differences 1481

Inland Consumption (Observed) 329 762

Inland Demand (Total Consumption) 329 762
Transformation Sector 38 211

Main Activity Producer Electricity Plants 383
Autoproducer Electricity Plants 8
Main Activity Producer CHP Plants 8138
Autoproducer CHP Plants 6 093
Main Activity Producer Heat Plants 20 385
Autoproducer Heat Plants 3204
Gas Works (Transformation) 0
Coke Ovens (Transformation) 0
Blast Furnaces (Transformation) 0
Gas-to-Liquids (GTL) Plants (Transformation) 0
Non-specified (Transformation) 0
Energy Sector 5218
Coal Mines 209
Oil and Gas Extraction 83
Petroleum Refineries 4926
Coke Ovens (Energy) 0
Blast Furnaces (Energy) 0
Gas Works (Energy) 0
Own Use in Electricity, CHP and Heat Plants 0
Liquefaction (LNG) / Regasification Plants 0
Gas-to-Liquids (GTL) Plants (Energy) 0
Non-specified (Energy) 0
Distribution Losses 3499
Total Final Consumption 282 834

218

ENERGY USE

Total Final Consumption 278 354
Transport Sector 3195
Road 257
of which Biogas 0
Pipeline Transport 2938
Non-specified (Transport) 0
Industry Sector 110 726
Iron and Steel 12 965
Chemical (including Petrochemical) 8 938
Non-Ferrous Metals 1700
Non-Metallic Minerals 30 253
Transport Equipment 6 709
Machinery 12 726
Mining and Quarrying 1344
Food, Beverages and Tobacco 13 072
Paper, Pulp and Printing 4494
Wood and Wood Products 1115
Construction 3764
Textiles and Leather 2697
Non-specified (Industry) 10 949
Other Sectors 164 433
Commercial and Public Services 61 822
Residential 95 246
Agriculture/Forestry 2485
Fishing 0
Non-specified (Other) 4 880

NON- ENERGY USE
Total Final Consumption 4 480
Transport Sector 0
Road 0
of which Biogas 0
Pipeline Transport 0
Non-specified (Transport) 0
Industry Sector 4 480
Iron and Steel 0
Chemical (including Petrochemical) 4 480
Non-Ferrous Metals 0
Non-Metallic Minerals 0
Transport Equipment 0
Machinery 0
Mining and Quarrying 0
Food, Beverages and Tobacco 0
Paper, Pulp and Printing 0
Wood and Wood Products 0
Construction 0
Textiles and Leather 0
Non-specified (Industry) 0
Other Sectors 0
Commercial and Public Services 0
Residential 0
Agriculture/Forestry 0
Fishing 0
Non-specified (Other) 0




