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ES 1 Background i nformation

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), the Czech
Republic is required to prepare and regularly update national greenhouse gas (GHG) inventories. In
addition, as a result of membership in the European Union, theclCRepublic must also fulfil its
reporting requirements concerning GHG emissions and removals following from Decision of the
European Parliament and Council No. 280/2004/EC. This edition of National Inventory Report (NIR) deal
with national greenhouse ganventories for the period 1990 to 201dith accent on the latest year

2011.

Inventories of emissions and removals of greenhouse gases were prepared according to Ghe IPC
methodology: Revised 199BuidelineqIPCC, 1997Good Practice Guidance (IPC@®PGood Practice
Guidance for LULUCF (IPCC, 2003); application of this general methodology on country specific
circumstances will be described in categspecific chapters. When a method used to estimate
emissions is improved or when some gaps are ifiedt a need to recalculate the whole time series may
arise in order to maintain consistency. This means that data presented this year can be changed in the
next submission.

The National Inventory Report is elaborated in accordance with the UNF€o@ing guidelines
(UNFCCC, 2006). However, Annex | Parties that are also Parties to the Kyoto Protocol are also required to
report supplementary information required under Article 7.1 of the Kyoto Protocol that is specified by
Decision 15/CPM.1. Thuselsecond part contains the Kyoto elements of the report. The both parts of

the National Inventory Report, together with the data outpu€ommon Reporting Format (CRF) Tables,

are submitted annually by 15April.

(©Z

The structure of this NIR follows new mgtiRA O f Kl yRo6221 LJzofA&KSR o l'
2dzif AYyS 2F GKS blraA2ytt Ly@SyG2NE wSLERNI Ay Of dzRA
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ES 2 Summary of national emission and removal related
trends and emission and r emovals from KP -LULUCF
activities

ES 2.1 GHG inventory

In 2011, the most important GHG in the Czech Republic @@scontributing 84.65% to total national
GHG emissions and removals expresse@@eq., followed byCH, 8.20% andN,O 6.20%. PFCs, HFCs
and Sk contributed for 0.95% to the overall GHG emissions in the coun@@ net emissions from
LULUCHtalled at -7.55% from the overalCQ emissions.

Tab. ES -2 provides data on GHG emissions in comparison of overall trend from 1990 fio EOd
overview of GHG emissisandremovals by categories please see chajrn pagels.

Tab. ES4 GHG emission/removal overall trends

Baseyear | 2011 Baseyear | 2011 | trend
[GgCQeq] %
CQ emissions 164 813 114 296 85.65 91.05 -30.65
CQ (LULUCF) -3 749 -8 026 -1.95 -6.39 114.07
CQ Total 161 063 106 270 83.70 84.65 -34.02
CH 17 915 10 289 9.31 8.20 -42.57
N,O 13 365 7 783 6.95 6.20 -41.77
Fgases 78 1194 0.04 0.95 1437.68
Total 192 421 125 536 100.00 100.00 -34.76

Over theperiod 1990- 2011 CQ emissions and removals decreased by73@,CH emissions decreased

by 4.6 % during the same period mainly due to lower emissions fioEnergy 4 Agriculture and

6 Waste N,O emissions decreased by 81% over the same period due to emission reduction in
4 Agriculture and despite increase from thelA3Transport category. Emissions of HFCs and PFCs
increased by orders of magnitudeshereasSk emissions decreased significantly, resulting the overall F
gass trend atl5.4times increase i€Q eq.
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ES 2.2

KP-LULUCF activities

Emission and removal estimates of GHGs for applicabld KRICF activities in the years 20@811are
presented inTab. ES-2.

Tab. ES-2 Summary of GHG emissions and removals for KP LULUCF activities }@q.LO

Article 3.3 activities Article 3.4 activities
Year Afforestration and . Forest Cropland Grazing Land )
. Deforestation Revegetation
Reforestration Management* | Management | Management
2008 | -271.99 160.20 -4 403.99 NA NA NA
2009 |-294.68 170.19 -6 441.15 NA NA NA
2010 |-322.26 206.87 -5 096.22 NA NA NA
2011 |-356.88 163.70 -7 568.71 NA NA NA

*) Net emissions or removals / accounting quantity

ExecutiveSummary
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ES 3

Overview of source and sink category emission

estimates and trends, including KP -LULUCF ativities

ES 3.1 GHG inventory

Tab. ES-3 Overview of GHG emission/removal overall trends by categories

Base year |2011 Base year |2011 Trend
Category share [%] [%]
1. Energy 156 764.91| 109 514.58 81.47 87.24 -30.14
A. Fuel Combustion (Sectoral Approach) 147 806.55| 105 297.38 94.29 96.15 -28.76
1. Energy Industries 57 966.86 58 423.89 36.98 53.35 0.79
2. Manufacturing Industries and Construction 46 753.89 17 942.69 29.82 16.38 -61.62
3. Transport 7 755.89 17 255.39 4.95 15.76 122.48
4. Other Sectors 33702.37 10 559.39 21.50 9.64 -68.67
5. Other 1627.55 1116.01 1.04 1.02 -31.43
B. Fugitive Emissions from Fuels 8 958.36 4217.21 5.71 3.85 -52.92
1. Solid Fuels 8 056.84 3538.18 5.14 3.23 -56.08
2. Oil and Natural Gas 901.52 679.03 0.58 0.62 -24.68
2. Industrial Processes 19602.83| 11 790.63 10.19 9.39 -39.85
A. Mineral Products 4832.78 3827.11 24.65 32.46 -20.81
B. Chemical Industry 2032.51 1 089.84 10.37 9.24 -46.38
C. Metal Production 12 659.87 5679.28 64.58 48.17 -55.14
F. Consumption of Halocarbons aBe" 76.06 1194.40 0.39 10.13 1470.37
3. Solvent and Other Product Use 764.83 469.42 0.40 0.37 -38.62
4. Agriculture 16 233.28 8 064.84 8.44 6.42 -50.32
A. Enteric Fermentation 4219.42 2 002.90 25.99 24.83 -52.53
B. Manure Management 2 709.60 1042.77 16.69 12.93 -61.52
D. Agricultural Soils 9 304.26 5019.17 57.32 62.24 -46.06
5. Land Use, Landse Change anBorestry -3617.94| -7 959.22 -1.88 -6.34 119.99
A. Forest Land -4 947.02| -7903.49 136.74 99.30 59.76
B. Cropland 1 336.55 154.09 -36.94 -1.94 -88.47
C. Grassland -127.89 -328.93 3.53 4.13 157.19
D. Wetlands 22.53 31.62 -0.62 -0.40 40.31
E. Settlements 86.08 87.48 -2.38 -1.10 1.63
G. Other 11.82 0.01 -0.33 0.00 -99.89
6. Waste 2673.17 3 656.03 1.39 291 36.77
A. Solid Waste Disposal on Land 1 662.59 2 744.53 62.20 75.07 65.08
B. Wastewater Handling 987.00 720.59 36.92 19.71 -26.99
C. Waste Incineration 23.59 190.91 0.88 5.22 709.41
Total CQ equivalent EmissionincludingLULUCF 192 421.08 | 125 536.29 100.00 100.00 -34.76
Total CQ equivalent EmissiongxcludingLULUCF 196 039.02| 133 495.50 - - -
NO, NA, NBub-categories omitted
! Base year 1995
2 Negative numbers indicat8HG removal
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In 2011, 109 514.585gCQ eq., that are87.24% of national total emissions (includibdg.and Use, Land
Use Change and Forestigrose froml Energy 96.15% of these emissions arise from fuel combustion
activities. The most imptant subcategory ofl Energywith 53.35% of total sectoral emissions in 2D

is 1A1Energy IndustrieslA2Manufacturing Industries and Constructisasponses forl6.38% and
1A3Transportfor 15.76% of total sectoral emissions. From 1990 to P@&Imissons from 1 Energy
decreased by0.14%.

2 Industrial Processds the second largest category wigi39% of total GHG emissions (includmband
Use, LandJse Change and Forestin 201 (1 194.40GgCQ eq)); the largest sulzategory is 2®etal
Productionwith 48.17% of sectoral shareFrom 1990 to 201l emissions from2 Industrial Processes
decreased by9.85%.

In 2011, 037 % of total GHG emissions (includibdtand Use, Landse Change and Forestrip the
Czech Republic (506 G§3 eq.) aroe from the categornB Solvent and Other Product Uderom 199G
2011 emissions fron8 Solvent and Other Product Udecreased by 862 %.

4 Agricultureis the third largest category in the Czech Republic &2 % share of total GHG emissions
(including5 Land Use, Landse Change and Forestiy 201 (8 064.84GgCQ eq.); 62.24% ofthese
emissionsarosefrom 4D Agricultural SoilsFrom 1990 to 20lLlemissions fron# Agriculturedecreased by
50.32%.

5Land Use, Landse Change and Foresigthe only category where removals exceed emissions. Net
removals from this category increased from 1990 to2B%119.99% to7 959.2Z5gCQ eq.

2.91% of the national total GHG emissions (includingind Use, Landse Change and Forestig 2011
arose from 6 Waste. 75.07% share of GHG emissions arose fr&@ Solid waste disposal on land
Emissions frond Wasteincreased from 1990 to 2014y 36.77% to3 656.03GgCQ eq.

ES 3.2 KP-LULUCF activities

Emission and removals estimates of GHGs for the KP LUHAdi@fes in the years 2068011 are
presented inTab. ES-3.

Tab. ES-2 Summary

CQ emissions | CQremovals CH N,O
2008 159.78 -4 834.2 6.8 0.05
2009 169.76 -6 869.6 5.8 0.04
2010 206.45 -5559.7 6.11 0.04
2011 163.31 -7986.3 2.62 0.02
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ES 4 Overview of emission estimates and trends of i ndirect
GHGs andSQ

Emission estimates of indirect GHGs & for the period from 1990 to 2011 are presentedTinb. ES

4-1.

Tab. ES4 Indirect GHGs and S®or 1990 to 2011 [Gg]

NOy co NMVOC sSG
1990 742.38 1071.77 311.27 1 875.52
1991 732.22 1157.56 272.97 1772.20
1992 708.26 1162.92 257.47 1 559.14
1993 690.79 1194.58 233.04 1 468.85
1994 450.88 1075.83 255.31 1290.19
1995 430.23 933.51 215.35 1095.32
1996 446.74 966.67 265.16 934.45
1997 470.75 982.74 271.86 980.79
1998 414.18 813.96 267.15 442.22
1999 391.14 728.03 247.17 268.92
2000 396.74 681.52 244.31 264.45
2001 332.87 688.67 219.88 250.89
2002 319.45 589.18 202.86 237.39
2003 325.75 632.38 203.26 232.13
2004 333.61 624.45 198.46 227.22
2005 279.19 557.96 181.70 218.63
2006 283.84 542.08 178.60 211.23
2007 285.94 584.27 173.97 216.96
2008 262.81 498.36 165.66 174.34
2009 252.78 454.10 151.06 173.47
2010 240.08 455,58 150.89 170.32
2011 226.09 404.89 139.79 169.01
Trend [%] -69.54 62.22 -55.09 -90.99
NEG 286 - 220 283

Emissions of indirect greenhouse gases decreased from the period from 1990 to 2011 foy 68064

%, for CO by 62.22 %, for NMVOC by 55.09 % and for SO2 by 90.99 %. The most important emission
source for indirect greenhouse gases and SO2 are fuel combustion activities, for details see chapter 2.4 in
Partl: Annual inventory report.

® NEG National Emission Ceilings according to Directive 2001/81/EC of the European Parliament and of the Council
of 23 October 2001
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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 to the greenhouse effectalveags been present in the
atmosphere, but now the concentrations of a number of them are increasing as a result of human
activity. Over the past century, the atmospheric concentrations of carbon diogi@g, (methane CH),

nitrous oxide K,O) and halognhated hydrocarbons, i.e. greenhouse gases, have increased as a
consequence of human activity. Greenhouse gases prevent the radiation of heat back into space and
cause warming of the climate. According to tReurth Assessment Report of the Intergovernraknt
Panel on Climate Chan@#’CC, 2007), the atmospheric concentration€6f have increased by 3%,

CH concentrations have more than doubled aNgO concentrations have risen by 28, compared with

the pre-industrial era. Groundevel ozone also conbrites to the greenhouse effect. The amount of
ozone formed in the lower atmosphere has increased as a result of emissions of nitrogen oxides,
hydrocarbons and carbon moxde.

Relatively new, mamade greenhouse gases that are entering the atmosphere cdusdher
intensification of the greenhouse effect. These include, in particular, a number of substances containing
fluorine (Fgases), among them HFCs (hydrofluorocarbons). HFCs are used instead cfageene
depleting CFCs (freons) in refrigerators artieo applications, and their use is on the increase.
Compared with carbon dioxide, all the other greenhouse gases occur atdblwN,O) or very low
concentrations (fgases). On the other hand, these substances are more effective (per molecule) as
greenhaise gases than carbon dioxide, which is the main greenhouse gas.

The threat of climate change is considered to be one of the most serious environmental problems faced
by humankind. The average surface temperature of the earth has risen by ab@Ot%c6/in the past

100 years and, according to the IPCC 4AR, will rise by anothe4.dc8/ Ay GKS ySEi
depending on the emission scenario. The increase of the average surface temperature of the Earth,
together with the increase in the surface temparee of the oceans and the continents, will lead to
changes in the hydrologic cycle and to significant changes in the atmospheric circulation, which drives
rainfall, wind and temperature on a regional scale. This will increase the risk of extreme weath¢s, e

such as hurricanes, typhoons, tornadoes, severe storms, droughts and floods.

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

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

at a level where harmful anthropogenic climate changes are prevented. Since UNFCCC came into force,
the Framework Convention has evolved and a Conference of the Parties (COP) is held every year. The
most important addition to the Qovention was negotiated in 1997 in Kyoto, Japan. Keto Protocol
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established binding obligations for the Annex | countries (including all EU member states and other
industrialized countries). Altogether, the emissions of greenhouse gases by theseiensghivuld be at

least 5% lower during 2008012 compared to the base year of 1990 (for fluorinated greenhouse gases,
1995 can be used as a base year). In 2001 the Czech Republic ratifigathdrotocohnd it came into

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

Under the Kyoto Protocolthe Czech Republic is committed to decrease its emissions of greenhouse
gases in the first commitment period, i.e. from 2008 to 2012, By 8&ompared to the base year of 1990
(the base year for-gases is 1995).

1.1.2 Greenhouse gas inventories

Annual monitoring of greenhouse gas emissions and removals is one of the obligations following from
the UN Framework Convention on Climate Chaagd its Kyoto Protocol In addition, as aesult of
membership in the European Union, the Czech Republic must also fulfill its reporting requirements
concerning GHG emissions and removals following from Decision of the European Parliament and
Council No. 280/2004/EC. This Decision also requiremblgstiing a National Inventory System (NIS)
pursuant to theKyoto ProtocofArt. 5.1) from December 2005.

TheCzech Hydrometeorological Institu@HMI) was appointed in 1995 by thMinistry of Environment

(MoE), which is the founder and supervisor of CHiblbe the institution responsible for compiling GHG
inventories. Thereafter, CHMI has been the official provider of Czech greenhouse gas emission data. The
role of CHMI was improved following implementation of NIS in 2005, when CHMI was designated by MoE
as the coordinating institution of the official national GHG inventory.

The inventory covers anthropogenic emissions of direct greenhouse §a3e€H, N,O, HFC, PFGF

and indirect greenhouse gas&f), CO, NMVOC ariQ. Indirect means that they daot contribute
directly to the greenhouse effect, but that their presence in the atmosphere may influence the climate in
various ways. As mentioned above, ozong) (® also a greenhouse gas that is formed by the chemical
reactions of its precursors: nitgen oxides, hydrocarbons and/or carbon mecide.

The obligations of th&yoto Protocohave led to an increased need for international supervision of the
emissions reported by the parties. The Kyoto Protocol therefore contains rules for how emissiors shoul
be estimated, reported and reviewed. Emissions of the direct greenhouse §a3ebl,O, CH, HFCs,

PFCs an8k are calculated a€Q equivalents and added together to produce a total. Together with the
direct greenhouse gases, also the emissionrN@f CO, NMVOC ar8Q are reported to UNFCCC. These
gases are not included in the obligations of the Kyoto Protocol. The emission estimates and removals are
reported by gas and by source category and refer tol2@ull time series of emissions and removals
from 1990 to 201 are included in the submission.

Inventories of emissions and removals of greenhouse gases were prepared according to the IPCC
methodology:Revised 1996&uidelinegIPCC, 1997Good Practice Guidan¢#’CC, 2000§500d Practice
Guidance for LULUQRPCC, 2003); application of this general methodology under cospayific
circumstances will be described in the seetpecific chapters. When a method used to estimate
emissions is improved or when some gaps are ifiedt a need to recalculate the whole time series may
arise in order to maintain consistency. This means that data presented this year can change in the next
submission.
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l'd GKS 0S3aAAYYAY3I 2F Hnanndp GKS { SONEB Anhofed autlineddzo t A &
of the National Inventory Report including elements under the Kyoto Prétocdl} b C/ / / £ Hnn 0 X
instructions on how to combine the existing requirements on reporting pursuant to decision 18/CP.8 and
14/CP.11, see (UNFCCC, 2006k Wit requirements on reporting pursuant to Article 7.1 of the Kyoto
Protocol given in Decision 15/CMP.1. This report attempts to follow this methodical handbook.

The current data submission (2013) for UNFCCC and for the EU contains all the data sets-f201990
in the form of the official UNFCCC software call&®F Reportgversion3.6.2).

1.2 National Inventory System and institutional a rrangement

The Nationalnventory System (NIS), as required by Kyoto Protoco(Article 5.1) and by Decision No.
280/2004/EC, has been in place since 2005. As approved ithstry of EnvironmentMoE), which is
the single national entity with overall responsibility fdmnet national greenhouse gas inventory, the
founder of CHMI and its superior institution, the established institutional arrangement is as follows:

The Czech Hydrometeorological Instituf@HMI), under the supervision of thB®linistry of the
Environment is designated as the coordinating and managing organization responsible for the
compilation of the national GHG inventory and reporting its results. The main tasks of CHMI consist in
inventory management, general and craggting issues, QA/QC, communicatiorithwthe relevant
UNFCCC and EU bodies, etc. Mr. Ondrej Minovsky is the representative of CHMI for NIS performance.

Sectoral inventories are prepared by seeloexperts from sectosolving institutions, which are
coordinated and controlled by CHMI. Thespensibilities for GHG inventory compilation from the
individual sectors are allocated in the following way:

A KONEKO MARKETING Ltd. (KONEKO), Prague, is responsible for compilation of the inventory in sector
1, Energy, for stationary sources including fisgitemissions

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

A Czech Hydrometeorological Institute (CHMI), Prague, is responsible for compilation of the inventory
in sectors 2 ad 3, Industrial Processes aBdlvent and OtheProduct Use

A Institute of Forest Ecosystem Research Ltd. (IFERE dilBvahy, is responsible for compilation of
the inventory in sectors 4 and 5, Agriculture and Land Use, Land Use Change and Forestry

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

Official submission of the national GHG Inventory is prepared by CHMI and approved\biynitiiey of
EnvironmentMoreover, the MoE secusecontacts with other relevant governmental bodies, such as the
Czech Statistical Officéhe Ministry of Industry and Tradand the Ministry of Agriculture In addition,

the MoE provides financial resources for the NIS performance to the CHMI, whichllgroarecludes
contracts with sectosolving institutions.
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More detailed information about NIS is given in thmitial Report(MoE, 2006) and in the™National
CommunicatiofMoE, 2009).

1.3 Inventory p reparation

1.3.1 Brief d escription of the inventory process

UNFCCC, th&yoto Protocoland the EU greenhouse gas monitoring mechanism require the Czech
Republic to annually submit Hational Inventory ReporfNIR) andCommon Reporting FormgCRF)
tables. The annual submission contains emission estimates foretend but last year, so the 2013
submission contains estimates for the calendar year of 2011. The organisation of the preparation and
reporting of the Czech greenhouse gas inventory and the duties of its institutions are detailed in the
previous section (2).

The preparation of the inventory includes the following three stages:
1) inventory planning,
2) inventory preparation and

3) inventory management.

During the first stage, specific responsibilities are defined and allocated: as mentioned before, CHMI
coordinates the national GHG inventory, including the planning period. Within the inventory system,
ALISOATAO NBaALRYPAVANEAKRNBARA (dASQYAKIE I NB RSFTAYSR
well as for all activities related to the premtion of the inventory, including QA/QC, data management

and reporting.

During the second stage, the inventory preparation process, experts from smmtong institutions

collect activity data, emission factors and all the relevant information neededirfial estimation of
emissions. They also have specific responsibilities regarding the choice of methods, data processing and
archiving. As part of the inventory plan, the NIS coordinator approves the methodological choice: Sector
solving institutions a also responsible for performing Quality Control (QC) activities that are
incorporated in the QA/QC plan, (see Chapter 1.5). All data collected, together with emission estimates,
are archived (see below) and documented for future reconstruction of thenitory.

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

For the inventoy management, reliable data management to fulfil the data collecting and reporting
requirements is necessary. As mentioned above, data are collected by the experts from the sector
solving institutions and the reporting requirements increase rapidly andchapge over time. The data

and calculation spreadsheets are stored in a central network server at CHMI, which is regularly backed
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up to ensure data security. The inventory management includes a control system for all documents and
data, for records and #ir archives, as well as documentation on QA/QC activities (see Chapter 1.5).

1.3.2 Activity data c ollection

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

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

Emission estimates from Sector Fel Combustion Activitieme based on the official Czech Energy
Balance, compiled by thézech Statistical OfficBata from the Czech Energy balance are procedsstd

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

So far, data from the emission trading system has been used to only a limited degree in the Czech
national greenhouse gas inventory (e.g. in thetse of Industrial processesMineral Roducts). It was
recommended to the Czech inventory team durifgS NI O®2/dzy (GNMBY NBOASgé¢ G KIF G
9¢{ 06S dzaSR (2 | 3ANBIGSNI RSINBS® C2NJ G4KAA& LzNLI :
provide for gradual inclusion of the relevant EU ETS data in the national inventory. At the present time,
CHMI, in cooperation with MoE, is preparing a database of the activity and emission data from the EU
ETS system, which could be used in preparation of the national inventory. Consequently, it can be
expected that these data will be employed more extensgiwlly in future inventories.

¢KS YIFIAY LINO 2F GKAA AGAYLNROGSYSyd LXFyé O2yanra
national inventory.

1.3.3 Data processing and storage

Data Sectod A Fuel Combustion Activitiase processed by the system oféntonnected spreadsheets,
O2YLIAE SR Ay a{ 9EOSt ¥F2ff 24 Gidelines Vat RWarkbBok Theé LINB
system is extended by incorporating sheets with modified energy balance: these sheets represent an
input data system. This system wagently a bit modified to be more transparent.

Also, in the majority of other sectors, data are processed in a similar- Wwgysing a system of joined
spreadsheets taken from thé/orkbookand slightly modified in order to respect national circumstances.

The following examples of such cases of processing can be mentioned: agriculture, waste, fugitive
emissions. On the other hand, in some cases, e.g. for solvent use, such a system is not as efficient and
thus it is substituted by spreadsheets inspired bg ICORINAIR methodology. For LULUCF, a specific
spreadsheet system is used, respecting the national methodology.
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Originally, the calculation spreadsheets related to the individual sectors were stored only in the relevant
sectorsolving institutions. On®® o601 aAa 2F NBO2 YY 2RIy IIMNEY SNBIINMESY € U K
simple system was developed for central archiving, based on storage of documents from institutions
participating in the national system in electronic form in a central fektarctured FTRlata box located

FG /1l aL® 5d2NAYyI-Ofep( RBlzo RS PHSYE KYXywunnopZ GKAA aea
satisfactory and consequently it was decided to further improve the archiving system using more
sophisticated arrangements.

1.3.3.1 Archiving p rocess scheme

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

Material archivedoy the sectorsolving organizations

w Input data in unmodified form
w Files for transformation of original data to calculation sheets (if used)
(@) Calculation sheets

w Outputs from CRF
w Outputs from QA/QC
(@) Other relevant documents
Material archived by the coordinator
W All administrative agenda with text outputs (contracts, orders, invoices)
W Important correspondence related to the operation and functioning of NIS
w Outputs from QA/QC

w Other relevant documents

Structural arrangements of the NIS Archive
The archiving systerontains and connects 4 individual units.
1) The archive of the sectesolving organization

W Functionality and administration are based on contracts with the sesbbring
organizations

W Administration is provided by the sectoral organizations
2) Central storagsite for sharing material in the context of NIS

w Storage site accessible @ivate ftp
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W Administered by the NIS coordinator
W Contains working materials for current submissions intended for archiving

3) Central closed archive of the NIS Coordinator

w

w

Internal certral archive, administered by the NIS coordinator
Contains all the officially archived materials

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

The archive is located in the seat of the coordinator (CHRH 3dzS Y2 Y2 njl y& o

Entries in the archive are always performed as of 30 June of the relevant year of
submission and a detailed records of them is also archived.

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

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

4) Central accessible archive

Mirror image ofthe central closed archive, available on the internet

Does not contain sensitive documents, but does contain a complete list of archived files
Available at http://portal.chmi.cz

Administered by the NIS coordinator

Updating corresponds to the entries fihe Central closed archive, available a maximum
of 3 working days after completion of archiving.
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1.4 Brief general description of m ethodology

The methods used in the Czech greenhouse gas inventory are consistent with the IPCC methodology,
which has been pigared for the purpose of compilation of national inventories of anthropogenic GHG
emissions and removals. The existing and valid version of the IPCC methodolsigysoof the Revised

1996 Guidelines(IPCC, 199, IPCC Good Practice Guidaié&CC, 2000)PCC Good Practice Guidance

for LULUCHPCC, 2003)nd, in welfounded cases (respecting national circumstances), also 2006 IPCC
Guidelines for National Greenhouse Gas Inventqiie€C, 2006)

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

Tier2 is based on sophisticated calculation and usually regumore detailed and less accessible
statistical data. The emission factors (courspecific or technologgpecific) are usually derived using
calculations based on more complex studies and better knowledge of the source. Even in these cases, it
is sometmes possible to find the necessary parameters for the calculation in IPCC manuals. Procedures
in Tier 3 are usually considered to consist in procedures based on the results of direct measurements
carried out under local conditions.

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

better reflect reality. However, they are more demanding in all respects, and especially they are more
expensive. An overview of the methods and emission factors used by the Czech Republic for estimation

of emissions of greenhousel aS&4 Aa 3IAGSY Ay GKS /wC ¢FoftS a{dzyy

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

these procedures have so far been introduced only for some key categories. For example, for
combustion of fiels, countryspecific factors are employed only for brown and hard coal, while the
default emission factors are employed for the other fuels. Similarly, for Industrial Processes, only the Tier

1 method is used for the production of iron and steel. In casit the methods of higher tiers and/or
country-specific factors are employed far more frequently for other key categories. Chapter 10 describes
0KS GLYLINROGSYSYy( tflyéeés gKAOK gAft Ifaz2 SyO2YLI &:
of highertiers.

All direct GHG emissions can also be expressed in terms of total (or aggregated) values, which are
calculated as a sum of the emissions of the individual gases multiplied by the Global Warming Potential
values (GWP). GWP correspond to the factomimch the given gas is more effective in absorption of
terrestrial radiation thanCQ (1 for CQ, 21 forCH and 310 forN,O). The total amount of Hgases is
relatively small compared t6Q, CH and N,O; nevertheless their GWP values are larger ydtders of
magnitude. Consequently, total aggregated emissions to be reduced according Kyabe Protocoare
expressed as thequivalent amount ofCQ with the same radiation absorption effect as the sum of the
individual gases.
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On the other hand, in preparing this inventory, somewhat less attention was paid to emissions of the
precursorsNQ,, CO, NMVOC arn8lQ, which are covered primarily by th@onvention on LorBange
Transboundary Air PollutiofCLRTAP) and are not directlylated to the Kyoto Protocol. Their
inventories are compiled for the purposes of CLRTAP byMN&vRFormat of Reportindy another team

at CHMI. Thus emissions of precursors in the GHG inventory (CRF) have been fully taken over and
transferred from NFR t€RF. A detailed description of the methodology used to estimate emissions of
precursorsis provided in the Czech Informative Inventory Report (lIR), Submission under the
UNECHKE CLRTAP Conventiggubmitted in February 2013).

In September of 2012, the Q&K y I GA2Yy Il f 3INBSY K2 dza S cdrhlised rewe® &y (i 2 NE
The Czech national inventory teamas not yet received annual inventory report (ARR) ahds wasnot

able to take into accourfinal comments and recommendations of the internatioadpert Review Team

(ERT) in this submission. Therefore in most cases, the comments and recommendations will be taken into
account in the 2014 submission.

Methodical aspects will be described in greater detail in seot@nted Chapters 3 to 8 and in Chieap

Mn awSOFfOdZ GA2y& YR LYLNROSYSyGaédod / KFELIISN mrs
Czech team to the comments and recommendations of the recent international review organised by
UNFCCC.

1.5 Information on the QA/QC Plan

Ly (4&BntrgNBPASGe Ay hO(G206SN 2pfanwas codsBered KatleqaateTar@iA y |-
thus it was necessary to immediately establish a new conception of the QA/QC plan, an outline of which
is presented in this chapter.

The QA/QC system is an integral parttbé national system. It ensures that the greenhouse gas
inventories and reporting are of high quality and meet the criteria of transparency, consistency,
comparability, completeness, accuracy and timeliness set for the annual inventories of greenhouse
gass.

The objective of the National Inventory System (NIS) is to produceguiglity GHG inventories. In the
context of GHG inventories, high quality provides that both the structures of the national system (i.e. all
institutional, legal and procedural arrangemts) for estimating GHG emissions and removals and the
inventory submissions (i.e. outputs, products) comply with the requirements, principles and elements
arising from UNFCCC, tKgoto Protocglthe IPCC guidelines and the EU GHG monitoring mechanism
(Decision of the European Parliament and of the Council No 280/2004/EC).

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

1.5.1 CHMI as a coordinating institution of QA/QC activities
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The NIS coordinator (NIS manager) from @mech Hydrometeorological Institul@HMI) controls and
facilitates the quality assurance and quality control (QA/QC) process anchai@iQA/QC guarantors
from all sectorsolving institutions. The NIS coordinator cooperates with the archive administrator on
implementation and documentation of all the QA/QC procedures.

The Czech NIS team, which consists of involved experts from CHiVdxaerts from sectoesolving
institutions, cooperates in addressing QA/QC issues and in development and improvement of the QA/QC
plan. QA/QC issues are discussed regularly (about four times a year) by the CHMI experts and the
sectoral expert at bilateraheetings. At least once a year, a joint meeting of all the involved experts is
organised by CHMI (by the NIS coordinator). The work of the Czech inventory team is regularly checked
(at least three times a year) by thiMinistry of the EnvironmerMoE) dunng supervisory days. At these
times, the NIS coordinator provides MoE with information about all QA/QC activities and discusses the
potential for any further improvements. MoE also annually approves the QA/QC plan prepared by CHMI
in cooperation with the ector-solving institutions.

An electronic quality manual including e.g. guidelines, plans, templates and checklists has been
developed by CHMI and is available to all participants in the national inventory system via the Internet
(FTP server of NIS). Ale relevant documentation concerning QA/QC activities is archived centrally at
CHML.

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

The CHMI ISO 9001 working manual encompasses the NIS segment, which is obligatory for the relevant
experts at CHMI and is alsoccanmended for experts from the sectsplving institutions. The NIS
segment is developed in the form of flestarts (diagrams) and consists of three s@gments: (i)
Planning and management of GHG inventories (ii) Preparation of sectoral inventori€ertip)lation of

data and text outputs.

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

vikv/ LXIFYy A& NBIdzZ NI & dzZJRIFiSRd ¢KAa &SIFNRQ Y
performed QA/QC procedures and improvement of the archiving system.

1.5.2 QA/QC process

The starting point for prearing a highguality GHG inventory consists in consideration of the
expectations and requirements directed at the inventory. The inventory principles defined in the UNFCCC
and IPCC guidelines, that is, transparency, consistency, comparability, compéetaesracy and
timeliness, are dimensions of quality for the inventory and form the set of criteria for assessing the
output produced by the national inventory system. In addition, the principle of continuous improvement
is included.
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The inventory planmig stage includes the setting of quality objectives and elaboration of the QA/QC plan
for the coming inventory preparation, compilation and reporting work. The setting of quality objectives is
based on the inventory principles. Quality objectives secfical expressions about the standard that is
aimed at in the inventory preparation with regard to the inventory principles. The aim of the objectives is
to be appropriate and realistic while taking account of the available resources and other conditions in
the operating environment. Where possible, quality objectives should be measurable.

The quality objectives regarding all calculation sectors for the 2013 inventory submissions are the
following:

1. Continuous improvement

1 Treatment of review feedback systematic
1 Improvements promised in the National Inventory Report (NIR) are introduced

1 Improvement of the inventory should be systematic. An improvement plan for a longer time
horizon focused on gradual implementation of higher tiers for almost allckésgories is being
developed.

2. Transparency
1 Archiving of the inventory is systematic and complete
1 Internal documentation of calculations supports emission and removal estimates

1 CRF dbles and the National Inventory Report (NIR) include transparent and appropriate
descriptions of emission and removal estimates and of their preparation.

3. Consistency
i The time series are consistent
9 Data have been used in a consistent manner in theritory.

4. Comparability

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

5. Completeness

1 The inventory covers all the emission sources, sinks and gases
6. Accuracy
1 The estimates are systematically neither greater nor less than the actual emissions or removals
9 The calculation is correct
1 Inventory uncertainties are estimated.
7. Timeliness

- Highquality inventory reports reach their recipient (EU / UNFCCC) witkisehtime.

Part 1. Annual inventory submission 29



oo
sA CHMI NATIONAGHGNVENTORREPORT OF THEECHREPUBLIA 9902011

The quality objectives and the planned general QC and QA procedures regarding all the calculation
sectors are recorded as the QA/QC plan. The QA/QC plan specifies the actions, the schedules for the
actions and the responsibilities to attain tlygiality objectives and to provide confidence in the Czech
national system's capability and implementation to perform and deliver -Qigdlity inventories. The
QA/QC plan is updated annually.

1.5.3 Quality control procedures

The QC procedures, which aim ataitiment of the quality objectives, are performed by the experts
during inventory calculation and compilation according to the QA/QC plan.

The QC procedures used in the Czech GHG inventory comply willP@t Good Practice Guidance
General inventory QChecks (IPCC, 2000), Table 8.1 @R€CC, 2003 able 5.5.1 include routine checks

of the integrity, correctness and completeness of data, identification of errors and deficiencies and
documentation and archiving of inventory data and quality control chetk addition to general QC
checks, categorgpecific QC checks including technical reviews of the source categories, activity data,
emission factors and methods are employed on a dasease basis focusing on key categories and on
categories where sigiicant methodological and data revisions have taken place.

Once the experts have implemented the QC procedures, they complete the QA/QC form for each
source/sink category, which provides a record of the procedures performed. The results of the
completed QQCchecks are recorded in the internal documents for the calculation and archived in the

expert organisations and at CHMI. Key findings are summarised in the-spetific chapters of NIR.

Specifically, QC procedures in the sectors are organised as @ekbalow:

Each sectoesolving institution¢g KONEKO, CDV, CHMI (Industrial processes), IFER and; QUEC
suggest, to the NIS coordinator (CHMI, Mr. Ondrej Minagvskeir QA/QC guarantors, responsible for
the compliance of all the QA/QC procedures in the given sector with the @®G€ Practice Guidance
(IPCC, 2000) and (IPCC, 2003) and also with the QA/QC plan.

At the basic level of control (Tier 1), individuadpt should be controlled according to the Table 8.1
(IPCC, 2000) and Table 5.5.1 (IPCC, 2003). The first step is carried out by the person responsible for the
respective suksector (autecontrol). This is followed by the 2nd step carried out by an exgenilfar

with the topic. The reporting on the implemented controls is documented in a special form prepared by
CHMI. The completed form with all the records of the performed checks is, for QC, Tier 1, submitted to
the NIS coordinating institutioq CHMI, t@ether with data outputs: (i) XML file generated by the CRF
Reporter, (ii) detailed calculation spreadsheet in MS Excel format, containing, in addition to all the
calculation steps, also all the activity data, emission factors and other parameters, aaswetther
supplementary data necessary for emission determination in the given category. All these files are then
submitted to the central archive at CHMI. The records of the performed QC checks, Tier 2, are submitted
later.

The sectoral QA/QC guarantan, cooperation with the NIS coordinator, will assess the conditions for
Tier 2 in the given sector (e.g. comparison with EU ETS data or with other independent sources). If
everything is in order, the sectoral QA/QC guarantor organizes the QC checkragtordier 2.
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CHMI, as the NIS coordinating institution, carries out mainly formal control of data outputs in the CRF
Reporter, similartal KSe ¢y i KSaAra FyR ! aaSaaySyida O2yGNBt LISNF
CHMI controls the consistency ofnie series, and possible IEF exceedance of the expected intervals
(outliers), as well as the completeness and suitability of the use of notation keys and commentaries in

the CRF Reporter (mainly for NE and IE), etc.

1.5.4 Quality assurance procedures

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

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

An example of QA activities performed inetpast wasthe QA audit focused on General and cross
cutting issues and on Transppktvhich was performed by Slovak GHG inventory experts in November
2009. The objectives of this QA review were

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

Il. Recommendation of improvements in both cases.

Similar bilateral QA reviews concentrated more on individual sectors are planned for the fxaneple

of functional peer review can beleemedannual QA/QGsseassment performed by EEA for each EU
member state. Findings of the assenent and remedigexplanationsare discussed and storeid a web
based application specifically designed for this purpdgl®st recent selective QA activity is the
participation in"Project on assistance to MS with KP reporting" launched by European Caommis

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

1.5.,5 Implementation of QA/QC procedures in cases of recalculations
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The QA/QC procedures described to date are related partigutar standard situations, where the
emission data from previous years remain unchanged and only emissions for the currently processed
year are determined. The IPCC methodology requires that, in some cases, the emissions for previous
years also be recaltated. These recalculations should be performed when an attempt is made to
increase the accuracy by introducing a new methodology for the given category of sources or sinks, when
more exact input data has been obtained or when consistent application dfaigorocedures has
revealed inadequacies in earlier emission determinations. In addition, recalculation should be performed
in response to recommendations of the international inspection teams organized by the bodies of either
the UN Framework Conventiar the European Commission.

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

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

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

the sector manager in cooperation with the NIS coordinator and QA/QC NIS guarantor.

Specific examples of recalculation are given in the semtie@nted chapters and in Chapter 10.
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1.6 Key source categories

The GoodPractice GuidancdPCC, 2000) and (IPCC, 2003) provides two tiers of determiningkinese
categories (key sourcesKey categoriedy definition contribute to ninety percent of the overall
uncertainty in a level (in emissions per year) or in a tren@. ditocedure in the Tie2 follows from this
definition, and requires thorough analysis of the uncertainty and use of sophisticated statistical
procedures and evaluation of sources in terms of the appropriate characteristics. However, it is more
difficult to obtain the necessary data for this approach and this information is not yet used on the
national level.

The procedure of the Tidris based on the fact that ninety percesftthe overall uncertainty in a level or

in a trend is usually caused only by those sources whose contribution to total emissions does not exceed
95%. This procedure is illustrated in Takl {determined on the basis of the level of emissions, i.elleve
assessment and on the basis of trends, i.e. trend assessment). The sources or their categories are for
level assessment ordered on the basis of decreasing contribution to total emissionkey bategories

were considered to be those whose cumulativencibution is less than 9%. For trend assessment, a
similar procedure is used; with the difference that here the decisive quantity is defined as the product of
the relative contribution to the total emissions (determined in the previous case) and tlwusbyalue

of the relative deviation of the individual trends from the total trend.

In previous submissions, onkey sourcesdentification not considering the LULUFC sector based on
Good Practice Guidang¢gPCC, 2000), were performed. Starting with 2@08 submission, th&ey
categoriesare identified according tdGood Practice Guidance for LULWEFCC, 2003), which also
considers categories from LULUCF. However, for the right identificatiokeypf categories also
assessment without consideration tfe LULUCF categories was eoyed. It is obvious from Tab-11
that no additionakey categoryas identified when the LULUCF categories were not considered.

On the whole, 25%ey categoriesvere identified either bylevel assessmerdr by trend assessmentA
summary of the assessed numbers concerikieng categoriess given in Tab.-2.
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Tab. 1-1 Identification of key categories by level assessment (LA) and trend assessment (TA) for 2011 evaluated with and

without LULUCF (Tier 1)
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Tab. 1-2 Figures for key categories assessed in different ways

Key categories (KC) with LULUCF 25 | KC assessed withoutJLUCF 23
KC assessed by LA 19 KC assessed by LA 17
KC assessed by TA 21 KC assessed by TA 19
KC assessed by LA + TA concurrently 15 KC assessed by LA + TA concurrently 13
KC assessed by only LA 4 KC assessed by only LA 4
KC assessed by only TA 6 KC assessed by only TA 6

Of the overall number of 25 key categories, some of them are right on thé 86rderline and thus
appear only occasionally.

1.7 Uncertainty a nalysis

Uncertainty analysis characterizes th&tent (i.e. possible interval) of results for the entire national
inventory and for its individual components. Knowledge of the individual and overall uncertainties
enables compilers of emission inventories better understanding of the inventory procdssh w
encompasses collection of suitable input data and their evaluation. Uncertainty analysis also help in
identifying those categories of emission sources and sinks that contribute most to the overall uncertainty
and thus establish priorities for furthémprovement of the quality of the data.

A method of uncertainty determination based on the error propagation method (Tier 1), using
calculation sheets obtained according to the prescribed methodical manuals (IPCC, 2000 and 2006), has
been used in the Czedmational inventory for a number of years. The accuracy of the calculation
algorithm has been sufficiently verified but problems have been caused to date by the only roughly
estimated input parameters (i.e. uncertainty in the activity data and emissidorador the individual
categories).

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

However, refinement of the input parameters did not substantially affect the resultant uncertainty
values. For example, the resultant uncentsi in greenhouse gas emissions (including LULUCF) in the
data for 2010 (reported in 2012) corresponded to a reduction of the value 3.79 % to 3.43 % and the
resultant uncertainty in the trend decreased from 2.40% to 2.34%.

Uncertainty analysis of Tier 1,hweh is presented in this volume of NIR, employs the same source
categorization as used in key categories assessment. Actual results of the uncertainty analysis for 2011
after above mentioned revision of the inppairameters are given in Tab-3lg 1-5.

Results of uncertainty assessment were obtained (i) for all sectors including LULUCF and (ii) for
comparison also for all sectors without LULUCF. The estimated overall uncertainty in level assessment
(case with LULUCF) reached 3.62 %. The correspondingainigein trend is 2.30 %. When LULUCF is
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not considered in uncertainty analysis, the results are similar: uncertainty evaluated by level assessment
is 3.24 % and uncertainty evaluated by trend assessment is 2.23 %

The same source categories used in Beurces assessment have also been used even in uncertainty
analysis. In this way, the uncertainty analysis result will be used later for Tier 2 key source analysis, which
might be more suitable.
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Tab. 1-3 Uncertainty analysis in level and trend assessments for 2011 (Tier 1)

19°€ 2.9 [ 5 14 66059 | €T20TT | HO| MSIN -S[an} JaL10O - usnquio) Areuonels v'T
0 0 G8'€S 0§ 0z 0 0 HO ssewloigonsnquo Areuonels vy
T00 200 ¥9°0S 0S 3 £ve 95 HO sjan4 pinbiponsnquwo) Areuonels v't
0 0 G2°05 05 g € vT HO) s|and snoasesuolsnquwio) Areuonels v't
0 0 60°05 05 € 9z T2 HO s|and pljogionsnquio)d Areuoneis v't
€00 0 9T'05 0§ v 6ST Gee T (o)) s|and pljogionsnquiod Areuoneis v't
0 0 2902 g 0z /81 €2 (o)e) uoleIauIou| 81Sep J°9
0 0 10°L [ [ 12 0SS (o)e) 8SM 10NPOJBYIO pue SIUBA|I0S €
10 €0 T2°2CT 0T L €295 €eg2r | ©O uoIoNPOo.d [931S pue U0l T°D°¢
0 0 9'g L S €55 108 (o)e) uonoNPo.d eluowWY 1°9'2
0 0 8T'TT 0T S GTE 9z¢e (o)e) SOIWRIBD pue SHoLg ‘SSe|D L'V’
0 0 8T'TT 0T S T 0 (o)e) 89S YSY epos 'v'Z
0 0 ¥'9 v S ISTT 8/9 (o)) 8s( 8llwojod pue auolsaWi £'Y'¢|
0 0 €8¢ Z 4 169 LEET (o)e) uoinoNpold awi Z'v'g
0 0 €8¢ Z 14 G99 T 6872 | ©J uonaNPoId JUBWaD TV’
0 0 €€°G/ S/ L €T 14 OON+ AZ2YBRBYAG6 S@YNYEZPOTIT
0 0 ze'se T4 v GGZ 961 (3} BuypueH pue Bululy [e0D €' T'E'T
0 0 9L € L 160 T T09 T ©2| Ansalod pue ainnoliby Ul S82IN0S 3JIGON 'SV T
0 0 S € 14 144" 8 (o)e) uoljeliodsuel ] JIsyioHodsuel] 9'€'V'T
0 0 22'S ST S 6 95 (o)e) uoleBineNHodsuRIL P'EY'T
0 0 12'S G'T S 282 TS9 [o)e) sAemjreyHodsuel| o€y T
ST'0 ¥2'0 28'c Ve € v2T 9T 62 9 [o)e) uoneuodsuel| peoyHodsuell q€V'T
0 0 Y'S L€ 14 S opT (o)e) UoljeIAy [IAID -1Hodsall ey T
0 0 €0'8T ST 0T L1€ 0 00 ZVT -Slany Jsyiauonsnquio) Areuonels vt
0 T0'0 82'8¢ 0z 0z 9z¢ /€ (o)) MSIA S|8N} Jayigronsngquiod Areuonels v T
700 500 £8°S € S G96 ¥ 8IS €T | ©J s|an4 pinbiIponsnquo) Areuonels v't
[4%0) 220 T6°E 4 € T8TST | S9T2T | ©D s|an4 snoaseguolisnquwio) Areuonels v
19 2.9 S € 14 66059 | €TL0TT | ©D s|and pljogionsnquio) Areuoneis v't
(%] (%] (%] (%] (%] [be®D 69]
SuOoISSIWa [euofyeu TTOZ ULSUOISSIWR | 0 o 1oouin Aurensoun furensoun | (t102) (066T)
[e101 Ul puaJl ay) ol [euolleu [e101 Jo 9, J0)0®) BUOISSIW® |SUOISSIWD [se9) A10631e) 921n0S DOdI
paulqwo) erep AAnoy
2onpoJul Alureusaun fe Alurepasun pauiquio)d uoissiwg leaA [leaAk aseg
puaJ) ul "uaduNn [9A87 Ul Alureyadun V.1VvQ nduj

37

Part 1. Annual inventory submission



NATIONAKGHGNVENTORREPORT OF THEECHREPUBLIA990-2011

.i:h.CHMI

Tab. 1-4 Uncertainty analysis in levels and trend assessments for 2011 (Tier 1), continuation

0 0 T¥'09 09 A €2 0z ON Alysalo4 pue gumoLIby Ul $82IN0S 3|10 'SV T]
0 0 €T°09 09 [ 0 0 ON uoirelodsuel | Jsyioxodsuel] o€y’ T
0 0 106 06 S 0 T O°N uonebirneNHoOdsuURIL PEY'T
0 0 Z1°00T 00T S [ 4 ON sAem|lreqHodsuel] 9y ]

600 82°0 ¥0°00T 00T € 099 Z€T ON uoneyuodsuel| peoyrodsuell q€V'T
0 0 Z0ov op [ 0 9 ON UOITBIAY [INIDHOdSURI] B'EY'T
0 0 £8°09 09 0T 14 0 ON ZVT Slany Jsyiaonsnquio) Areuonels vy
0 0 82, 0. 02 v 0 ON MSIA -San} Jayiauonsnquio) Areuonels v,
0 0 £5°09 09 8 0zT 12 ON sseuwloigionsngquio) Areuonels v
0 0 1209 09 S €T 123 ON siand pinbiponsnquwo) Areuoneis v' g
0 0 1009 09 € 6 L ON s[and snoasesuonsnquio)d Areuonels v't
0 200 €T°09 09 [ 662 G617 ON sfan4 pljogionsnquiod Areuonels v'p

T0'0 500 €TYS 05 T2 91§ GZ8 HO UONBIAY [INQHOdSURI] B'EY'T

670 6T'T 0S ov 0€ Sv. ¢ €99T | HO Buiipuey Jaremisep g'9
0 T00 T¥'0€ 0€ S 6.€ T00T | HO pueT uo [esodsiq a1seM PIIOS V'9

T0'0 TT°0 29°02 0z S €002 6Ty | HO awabeue ainue g
0 0 18°0€ 0¢ L 95 12T HO uoneIusWISH JUBIUT V' |
0 0 TE 0P ov S v ST HO uoidNPO.Id [99)S pue Uol| T'D'Z
0 0 G2'0S 0§ S € € HO 1BY10 §°'g'¢
0 9T'0 €e'G/ S/ L 999 /68 HO SolWeIa) pue sydlg ‘SSe| L'V'g

200 €T°0 9'€T €T ¥ €87 € 109, |HO|[AZ2YRBYAB SOYNDYEZPD OdWd "W
0 0 6105 05 L 4 L HO BulpueH pue Buluiy [e0D €' T'ET
0 0 9T°0§ 05 [ 0 T HO Aurs pue 81mynouby ul $821N0S 8IIJON 9'S'V'T
0 0 G2'0S 0S S 0 0 HO uoneyodsuel| Jsyiorodsuel] '€y T
0 0 ZT°00T 00T S 0 T HO uonefineNHodsuel] PEY T
0 0 ¥0°00T 00T € 14 9z HO shem|reqrodsuel] 9y T
0 0 8€'TC TC 1% 0 T HO uoneuodsuel| peoyrodsuel] qEV'T
0 0 66°0S 05 0T T 0 HO UOIBIAY [INIDHOdSURI] B'EY'T

[%] (9] [%] [%] (%] [(ba®D b9]

suoissiwaleuolyeu TTOZ UISUOISSIWS | 0 o 1ooiin Aurenisoun Aurepsoun (t102) (066T)
[e101 Ul puaJl ay) ol [euoneu |e1o01 Jo %, 10108} BUOISSIWS [SUOISSIWS |SeD A106a1e) 921n0S DO dI
paulqwo) erep AuAnoy
pasnposul Ajureadun e Aureladsun pauiquio)d uoissiwg leaA [leaAk aseg
puaJ) ul "uaduNn |oAaT Ul Alureraoun V.1VvQ induj

38

Part 1. Annual inventory submission



NATIONAKGHGNVENTORREPORT OF THEECHREPUBLIA990-2011

.i:h.CHMI

Tab. 1-5 Uncertainty analysis in levels and trend assessments for 2011 (Tier 1), continuation
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1.8 General assessment of the completeness

CRF Table 9 (Completeness) has been used to give information on the aspect of qmsplethis part

of the text includes additional information. All the categories of sources and sinks included in the IPCC
Guidelines are covered. No additional sources and sinks specific to the Czech Republic have been
identified. Both direct GHGs as wels precursor gases are covered by the Czech inventory. The
geographic coverage is complete.

1.8.1 Notation keys

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

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

IE (included elsewhere)

GL9¢ Aa dzaSR F2N) SyAdaizya oe& a2 dzdedda haveytiRen NB Y 2 ¢
estimated but included elsewhere in the inventory instead of in the expected source/sink category.

2 KSNBE daL9¢ A& dz&ASR Ay (KS Ay@Syia2NBsS GKS /wC Oz
inventory) these emissions or removalave been included. This deviation from the expected category is
explained.

NE (not estimated)

Gb9¢ Aa dzASR FT2NJ SEAalGAy3d SyYyraarzya o0& az2dNODSa |
0SSy SAdAYIGSR® 2 KSNB &b SsionshodrentzéalSs, Rothithe NIR ¥nd thg @RE Y (i 2 |
completeness table indicate why the emissions or removals have not been estimated. For emissions by
a2dz2NOSa&a YR NBY2@Fta o0& aiyla 2Fupdasis gregiesgads Al A
establish if tt§& | OQlGdzt tf& FFTNBE abhé¢ oy2d 200dz2NNAy3ILOD | &
AYOSYG2NERT A0 A& LIFYYSR GKFG (GKS&asS a2dz2NOS 2NJ aiy

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

According to the Kyoto Protocol, Czech national GHG emissions have to decrea%e dfyb8se year
emissions during the fivgear commitment period from 2008 to 2012. The Czech Republic has already
met its goal, however it is very difficult to separateluminces of general decrease in industrial and
agricultural production and increase in overall eneeggission efficiency.

2.1 Description and interpretation of emission t rends for aggregated
greenhouse gas emissions

Tab.2-1 presents a summary of GHG emissions excl. bunkers for the period from 1990 to 2011,,For CO
CHandN,Othe base year is 1990; forgases the base year is 1995.

Tab.2-1 GHG emissions from 1999011 excl. bunkerdGg CQeq.]

Total emissions

4 6 6
cQ CH N0 HFCs | PFCs | Sk | i 0 LULUCH excl. LULUCF
1000 | 16481275 | 1791509 | 13 364.89 77.68 | 192421.08 | 196 039.02
1991 | 15430692 | 16277.58 | 11587.58 7732 | 173109.33 | 182 146.60
1992 | 13995447 | 1533956 | 1034424 | NO NO 76.96 | 154 822.06 | 165 608.99
1993 | 135893.77 | 1442096 | 916361 76.60 | 150 003.81 | 159 436.67
1994 | 12690855 | 13575.80 | 9007.81 76.24 | 142307.75 | 149 448.82
1995 | 128037.89 | 1339562 | 927846 073] 012 | 7520 | 14346634 | 150676.45

1996 | 132 486.96 13 274.42 8 875.16 101.31 4.11 77.52 | 147 059.10 | 154 679.74
1997 | 129 595.98 13 018.90 8 955.67 244.81 0.89 95.48 | 145103.09 | 151763.94
1998 | 123 216.89 12 571.32 8 760.40 316.56 0.89 64.19 | 137 800.88 | 144 798.83
1999 | 115636.37 11 975.71 8 593.51 267.47 2.55 76.98 | 129 276.37 | 136431.41
2000 | 125711.08 11176.34 8697.13 262.50 8.81 141.92 | 138 361.80 | 145 886.05
2001 | 125 466.64 10 886.27 8 859.36 393.37] 12.35 | 168.73 | 137793.77 | 145671.68
2002 | 122 126.15 10 501.16 8 561.65 391.29] 13.72 67.72 | 133906.79 | 141 539.32
2003 | 125510.87 10 445.75 8 060.21 590.14 2453 | 101.25 | 138839.78 | 144 582.43
2004 | 126 509.64 10 155.47 8 753.05 600.30| 17.33 51.89 | 139766.55 | 145 949.52
2005 | 125744.39 10 513.46 8 443.31 594.21f 10.08 85.88 | 138 573.86 | 145 259.37
2006 | 127127.71 10 816.51 8277.19 872.35| 22.56 83.07 | 143573.44 | 147 038.10
2007 | 127 346.27 10 470.03 8313.75 | 1605.8 20.16 75.85 | 146 897.96 | 147 624.79
2008 | 122 004.67 10 532.74 8436.79 | 1262.45 27.48 47.04 | 137 373.51 | 142 146.37
2009 | 114 427.74 10 205.50 7896.25 | 1020.25 27.14 49.61 | 126 623.08 | 133 486.19
2010 | 118 005.01 10 412.56 7639.11 | 1467.85 29.43 16.22 | 131934.11 | 137 422.56
2011 | 114 296.49 10 288.77 7782.94 | 1130.42 29.43 34.55 | 125536.29 | 133 495.50
%> -30.65 -42.57 -41.77 | 1539.03 240.23 -55.52 -34.76 -31.90

Note: Global warming potentials (GWPs) used (100 years time horizony C@H= 21;N,0 = 310; SF&= 23900; HFCs and
PFCs consist of different substances, therefore GWPs have to be calculated individually depending on substances

GHG emissions and removals have significantly decreased in the period; 199d, mainly driven by
the economy transitiorand pursuing major dropdown in heavy industry activities in the country. The fast

*GHG emissions €lxding emissions/removals from LULUCF

®relative to base year
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decrease has stopped around 1800 Gg C&eq. and continues lfictuating ever since (see Fig1p

From 2010 to 2011 the totabHG emissions (incl. LULUCFyeBsed by 4.85%6 0r6397.82Gg CQeq.
resulting in total emissions of 125 536.89CQ eq. The decrease was caused by, CCOH, HFC
emissions (decreased byld %; 119%; 2299%) despite increase iN,O and Skemissions (raised by
1.88% and 112.9%respectively) compared to previous year. The total GHG emissions and removals in
2011 were 34.7646 below the base year level including LULUCF and 24,.@®en excluding LULUCF.

Ly mMopyd aiKSyé¢ /1 SOKz2aft 201 rhélkgpaomesitt high ledeyof 2 F
monopolization. All economic processes were controlled through central planning. For all practical
purposes, there was no real market and thisiation resulted in an ever geending economic and
technological lag which resulted in highergy and material inefficiency. Since 1989 to the present the
economy transformed successfully to a developed matkaten economy. The transformation led to a

decline in production, investment in environmental protection, energy efficiency, fuel lsvata

increasing use of renewable energy.

Greenhouse gases emission trend between 2007 and 2009 and supposedly up to present days passed
through significant change driven mainly by economic recession. It is noteworthy that in 2009 some of
the industrial sibsectors reached stlowest amounts of emitted GHGs according to the whole reported
time-series.

Trend of GDP increasdubtween 2009 and 2011lindicating slight recovery from economic/industrial
recession yet emissions in 2011 further decreased.

180 80

4
30
120 20
10
]

1990 1993 1996 1999 2002 2005 2008 2011

Trillion EUR (EC95)

Fig.2-1 Total GHG emissions (incl. LULUCF) and GDP in 1995 constant price2(01990Gg C&eq.]
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2.2 Description and interpretation of emission trends by g as

The major greenhouse gas in the Czech Republic,isM@idh represents 84.6% of total GHG emissions
and removals in 2011, compared to 8340in the base year. It is followed by, 820 % in 2011, 9.3 % in
the base year)N,O (6.20% in 201, 6.7% in the base year) anddgases (®5% in 2011, 0.0% in he
base year)The trend of individual GHG emissions relative to emissions in the respective baseigears
presented inFig.2-2.

100 1000000

——HFCs

95
—Co2** CH4* ——N20*

Total (ind. LULUCF)

a0 100000

85
10000
80

% 75 1000

70

65 100

60

10
55

50 1
1990 1993 1996 1999 2002 2005 2008 2011 1990 1993 1996 1999 2002 2005 2008 2011

Fig.2-2 Trend in C@ CH and N,O emissions 199€011 in index form (base year = 106) and Trend in HFCs, PFCs (495
2011) and SH1990¢ 2011) actual emissions in index form (base year = 490

CQ

CQSYAraaArzya KIF@PS 06SSy NILAREe&@ RSONBIaAy3d pioy. S| NI ¢
70-75 % of the amount produced in 1990. Between 2007 and 2009 emissions, afr@ped to it

lowest value among the whole reported period. Intmnual increase in G@missions (excl. LULUCF)

from 2010 to 2011 by 3.1% results the total decrease to 38 % from 1990 to 2011 (34.02 decrease

incl. LULUCF). Quoting in absoluteufeg, C@emissions and removals decreased from 164 812.75 to

114 296.4959gCQ eq. in the period from 1990 to 2011, mainly due to lower emissions from teeergy

category (mainlylA2Manufacturing Industries & ConstructiodA4aCommercial Institutional and
1A4bResidentigl

The main source of G@missions is fossil fuel combustion; within thé Fuel Combustiorategory,

1A1Energy Industryand 1A2Manufacturing Industries & Constructicsub-categories are the most
important. CQ emissions increased remarkably between 1990 and 2011 from lih&Transport

category from 7 576 to 16 564 GgLO

CH

CHemissions share decreased almost steadily during the period from 1990 to 2004, from 2004 methane
fluctuated around 58 % of & baseyear emissions. In 2011 géissions were 42.5% below the base

year level, mainly due to lower contribution dBFugitive Emissions from Fuelad emissions from

4 Agricultureand despite increase from thé Waste category. The main sources of GEmissions are
1BFugitive Emissions from Fudmolid fuel),4 Agriculture (4AEnteric Fermentatiorand 4BManure
Managemen} and6 Waste(6A Solid Waste Disposal on Lagmd 6BWastewater Handling.

6 (index form: 1990 = 100 for g@HandN,Oand 1995 = 100 for HFCs, PFCs agd SF
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mCO2** mCHA* mN20* mF-gases
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Fig.2-3 Percentual share of GHGs-éXis begins at 80%part of CQ share is hidden)

N2O

N,O emissions strongly decreased from 1990 to 1994 bye3dver this period and then shows slow
decreasing trend with inteannual fluctuationN,O emissiors decreasedetween 1990 anc011 from
13365 to 7 7835gCQ eg. In 2011IN,O emissions were 41.7% below the base year level, mainly due to
lower emissions from4 Agriculture and 2Ehemical Industryand despite increase from the
1A3Transportcategory.

The main sorce of N,O emission is categorgDAgricultural Soilgothers less important sources are
1AFossil Fuel Combustiand 2 Industrial Processe®BChemical Indust)y

HFCs

HFCs actual emissions increased remarkably between 1995 andf?@1 0.73 to 1 130.45g CQeq.
Emissions of HFCs have been rapidly increasing since the base year 1995, when they were started to use.
HFC seems to have decreasing trend due economic recession which started after 2007. In 2011, HFCs
emissions were morehtan 2006times higher than in the base year 1995.

The main sources of HFCs emissiondaafeigerationand Air Conditioningequipment

PFCs

PFCs actual emissions show very similar trend as HFCs emissions but on much lower scale. They
increased between 1998nd 2011 from 0.12 to 29.43 Gg £#g. In 2011, PFCs emissions are over 200
times higher than in the base year 1995. HFCs and PFCs have not been imported and used before 1995.

The main sources of PFCs emissions &emiconductor ManufactureRefrigeration and Air
Conditioningequipment

Sk
Sk actual emissions in 1995 accounted for 75.2 GgegOBetween 1995 and 2011 they ird@nnually

fluctuated with maximum of 168.7 Gg €€). in 2001 and minimum of 16.Z2g C@eq in 2010. In 2011
Sk reached amount of 855 Gg, the level was T2 %below the base year.

The main sources of S&missions areElectricaEquipment Semiconductor Manufacturand Filling of
Insulate Glasses
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2.3 Description and interpretation of emissiont rends by category

Tab.2-2 presents a summary of GHG emissions by categories for the period from 1990Qlto 201

Category Energy

Category 2 Industrial Processes

Category 3 Solvent and Other Product Use
Category 4 Agriculture

Category 5 Land Use, Ladde Change and Forestry
Category 6 Waste

The dominant category is th& Energycategory, which caused for 87.24 of total GHG emissions in
2011 (81.®6 in 1990) exading LULUCF, followed by the categori2idustrial Processesnd

4 Agriculture which caused for 9.3% and 6.42 % of total GHG emissions in 2011 (10.2 % and 8.2 % in
1990, resp.,) 6 Waste category covered 2.9%, 3 Solvent and Other Product U8e4% and 5 LUUCF
category removed 7 959.22g CQ@eq. which represents share of 6.34 % of all GHG emissions.

The trend of GHG emissions by categories is presented in-Fifin@exed relative to the base yeasge
also the percentual share of individual set (Fig. ).

Tab.2-2 Summary of GH@missions by category 1999011[Gg CQeq.]

1 Energy 21P 3 Solvents 4 Agrtultre 5 LULUCF 6 Waste

1990 156 764.91 19 602.83 764.83 16 233.28 -3617.94 2 673.17
1991 149 464.92 14 619.03 728.05 14 611.72 -9 037.27 2722.88
1992 133 384.03 16 069.16 690.99 12 731.33 -10 786.93 2733.48
1993 131 908.42 12 922.95 650.54 11 204.85 -9 432.86 2749.91
1994 121 745.25 13 855.70 616.05 10 372.50 -7 141.07 2 859.32
1995 123652.36 13 188.23 596.31 10 331.98 -7 210.11 2907.58
1996 127 351.01 13 893.50 586.63 9 966.29 -7 620.64 2882.31
1997 123 606.44 14 847.10 584.76 9 758.20 -6 660.85 2967.44
1998 117 071.61 14 850.27 580.41 9284.71 -6 997.96 3011.85
1999 111 370.65 12 102.86 578.49 9 350.12 -7 155.04 3029.28
2000 119 603.41 13561.11 568.56 9 094.86 -7524.24 3058.11
2001 119 901.74 12 885.78 549.96 9 220.88 -7 877.91 3113.32
2002 116 255.36 12 546.46 539.65 8 955.86 -7 632.54 3242.00
2003 118 757.78 13656.01 525.16 8 314.94 -5742.66 3328.53
2004 119 162.73 14 239.70 519.28 8 750.49 -6 182.96 3277.31
2005 120 084.32 12 979.24 513.77 8 385.03 -6 685.51 3297.01
2006 120 767.73 14 156.44 512.93 8249.77 -3 464.66 3351.23
2007 120 111.99 15 264.70 512.17 8 403.04 -726.83 3332.89
2008 115 470.97 14 085.39 515.27 8 583.06 -4 772.86 3491.67
2009 110 163.85 11 153.29 506.15 8134.29 -6 863.11 3528.62
2010 113 328.33 12 025.82 492.05 7 964.57 -5 488.45 3611.79
2011 109 514.58 11 790.63 469.42 8064.84 -7 959.22 3656.03

% -3.37 -1.96 -4.60 1.26 45.02 1.22

% -30.14 -39.85 -38.62 -50.32 119.99 36.77

" Difference relative to previous year

® Difference relative to base year
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Fig. 2-4 Emission trends in 199Q011 by categories in index form (base year = 100) and Ri§. Percentual share of GHG
emissions by categories {gxis begins at 80%part of energy share is hidden)

Energy (IPCC Category 1)

The trend for GHG emissions frdnkEnergycategoryshows decreasing trend emissions. They strongly
deaeased from 1990 to 1994 and thdluctuated by 2002. After 2002 they stayed relatively stable by
2007. In the period 2002 2007 emissions kept around 120 000 Gg & Total decrease between 1990
and 2011 is 30.1%. Between2010 to 2011 emissions from categohEnergyslightly decreased by
3.37%.

From the total 109 514.58 Gg ©€. in 2011 99.746 comes fronLAFuel Combustignthe rest are
1BFugitive Emissions from Fudhainly Solid &els). 1BFugitive Emissions fromuélsis the largest
source for Cl which represented 31.9% of all Cldemissions in 2011. 481 % of all Cldemissions in
2011 originated fronEnergycategory.

CQ emissions from fossil fuels combustion (categbrignergy are the main source in CzechpRblic's
inventory with a share of 90.8% in national COemissions (excLULUCE CQ from categorylEnergy
contributes for 77.7P6 to total GHG emissions, bt 3.38% and\,Ofor 0.85% in 2011.

Industrial Processes (IPCC Category 2)

GHG emissions from th2Industrial Processesategory fluctuated with decreasing trend during the
6K2tS LISNA2R wmMoppn (2 Hammd Ly SIENIe& ¢pnQad SYAaaa
minimum in 1999 and subsequently decreased with total mimmin 2009 (successful implementation
abatement technology). Between 1990 and 2011 emissions from this categasaded by 385 %. In

2011 emissions amounted for 7B1 Gg C&eq.

The main categories in th2Industrial Processesategory ar2CMetal Pioduction(48.17%) 2AMineral
Productg(32.46%),2BChemical Industr{9.24%) and2FConsumption of Halocarbons and; §1.13 %)
of the sectoral emissions in 2011.

The most important GHG of th2Industrial Processesategory was CQOwith 84.81% of setoral
emissions, followed by-ases (10.1%6),N,O (4.35%), ChL(0.71%).

Solvent and Other Product Use (IPCC Category 3)

In 2011, 0.4 of total GHG emissions (469.42 Gg &) arose from the8 Solvent and Other Product
Usecategory. Emissionis this categorygenerallydecreass steadily in the period from 1990 t2011,
but has steadily kepts$t0.4% share over all the years. In 2011 GHG emissions3i®aivent and Other
Product Usevere 38.62% below the base year. 50.449 of these emissionsere CQ, N,O emissions
contributed by 49.53%.
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Agriculture (IPCC Category 4)

GHG emissions from the categahAgriculturedecreased relatively steadily over the period from 1990
to 2003 and then fluctuated. In 2010 emissions reached the minimum lev2D11 emissions were by
50.32% below the base year level, only 1.26% above the global minimum of previous year.

Agriculture amounted 864.84 Gg Cf£q. in 2011 which corresponds to 6.04 % of national total
emissions (excluding LULUCF). The mogiortant subcategory agricultural soilsN(O emissions)
contributed by 62.24% to sectoral total in 2011, followed by the enteric fermentat{@H emissions,
24.83%) and manure management (£ihd NO emissions, 4.70 % and 8.23 % respectively).

4 Agriallture is the largest source fa¥,O and second largest source for Qhissions: 73.02% of allN,O
emissions and 23.1% of all ClHemissions in 2011 originated from this category.

Land Use, LandJse Change and Forestry (IPCC Category 5)

GHG removalsdm the5 Land Use, Landse Change and Forestgtegory vary through the whole time
series with minimum of 730 Gg €€3. in 2007 and maximum 10 794 £19. in 1992. In 2011 removals
were by120% above the base year level.

Emissions and removals amountéml -7 959.22Gg C®eq. in 2011, which corresponds t6.34% to
national total emissions. Emissions and removals are calculated from all categories and according to GPG
for LULUCF; IPCC 2003.

LULUCEategory is the largest sink for €®let CQremovals from this category amounted to 8 026.31
Gg CQin 2011. Cilemissions amounted to 55.11 Gg£&Q., NO to 11.99 Gg G@gq.

Waste (IPCC Category 6)

GHG emissions from categof/Waste substantially increasedluring the whole period. In 2011
emissons amounted for $56.03GgCQ eq., which is 36.7% above the base year level. The increase of
emissions is mainly due to higher emissions of f@tiin 6 A Solid Waste Disposal on Lafahd partly due

to increase olN,O emissions from6BWastewater Handing), which are the most important categories.
As a result of CHecovery systems installed ®BWastevater Handlingemissions dcreased in this
category by 3748 % compared to the base year. The share of categdiastein total emissions was
2.74% in 2011 (excluding LULUCF).

The main source is sol&A Solid Waste Disposal on Lamwhich accounted for 84.1% of sectoral CH
emissions in 2011, followed WBBWastewater HandlindCH - 15.83% andN,O - 5.7 %) and 6@Vaste
Incineration (CE¢ 100.0% andN,O- 1.70%).

89.18% of all emissions fro/aste categoryare Cl emissions; C&xontributes by 5.126 andN,O by
5.69%.
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2.4 Description and interpretation of emission trends of indirect greenhouse
gases and SQ

Emission estimates falQ, CO, NMVOC and Sére also reported in the CRF. The following chapter
summarizes the trends for these gases.

A detailed description of the methodology used to estimate these emissioogld be available iGzech
Informative Inentory Report (lIR), Submission under the UNEHGE.RTAP Conventiomndirect
greenhouse gases totals correspond under both submissions, the differences between reporting formats
(NFRCRF) are taken into account.

Tab.2-3 presents a summary of emission estimates for indirect GHGs antbSthe period from 1990

to 2011 and the National Emission Ceilings (NEC) as set out in theGb@#®nburg Protocdlb Abate
Acidification, Eutrophication and Groutelel OzoneThese reduction targets should be met by 2010 by
Parties to the UNEQECLRTAP Convention signed this Protocol.

Emissions of indirect greenhouse gases decreased from the period from 1990 to 2011 (NMVOC by
55.09%, CO by 62.2% andNO, by 69.54%). S@emissions decreased by 90.99 compared to 1990
level.

Tab.2-3 Emissions of indirect GHGs and S9902011 [Gg]

NOy co NMVOC SG
1990 742.38 1071.77 311.27 1 875.52
1991 732.22 1 157.56 272.97 1772.20
1992 708.26 1162.92 257.47 1 559.14
1993 690.79 1194.58 233.04 1 468.85
1994 450.88 1 075.83 255.31 1290.19
1995 430.23 933.51 215.35 1 095.32
1996 446.74 966.67 265.16 934.45
1997 470.75 982.74 271.86 980.79
1998 414.18 813.96 267.15 442.22
1999 391.14 728.03 247.17 268.92
2000 396.74 681.52 244.31 264.45
2001 332.87 688.67 219.88 250.89
2002 319.45 589.18 202.86 237.39
2003 325.75 632.38 203.26 232.13
2004 333.61 624.45 198.46 227.22
2005 279.19 557.96 181.70 218.63
2006 283.84 542.08 178.60 211.23
2007 285.94 584.27 173.97 216.96
2008 262.81 498.36 165.66 174.34
2009 252.78 454.10 151.06 173.47
2010 240.08 455.58 150.89 170.32
2011 226.09 404.89 139.79 169.01
Trend [%] -69.54 -62.22 -55.09 -90.99
NEC 286 - 220 283

® NEG National Emission Ceilings according to Directive 2001/81/EC of the European Parliament and of the Council
of 23 October 2001
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NO«

NOy emissions decreased from 742 to 226 Gg during the period from 1990 to 2011. InNE11
emissions were 69.5% below the 1990 level. Almost 98 of NGO, emissions originate froml Energy,
mainly subsectorslA1Energy IndustrieslA3Transport (road), 1A2 Manufacturing Industries and
Constructiorand 1A5 Other

CO

CO emissions decreased fromD71 to 405Gg during the period from 1990 to 2011. In 2011 CO
emissions were 62.2% below the 1990 level. In 2011, approximately 8P®®f total CO emissions
originated from 1 Energy; subsectors 1A3Transport (32.8%6), 1A2Manufacturing Industries and
Construction (26.3%), and 1A40ther Sectors (19.9%) followed byIndustrial Processe&.3%)and
LULUCK.67%).

NMVOC

NMVOC emissions decreased from 311 to 140 during the period from 1990 to 2011. In 2011 NMVOC
emissions were 55.0% below the 1990evel. There are two main emission source categories, first is

3 Solvent and Other Product Ug8.92% of the national total) and secondi€nergy(44.5%- mainly
subsectors 1A3Transport (22.846), and 1A40ther Sectors(Commercial Institutional, Residential,
Agriculture/ Forestry Fisheriep13.18%)

SQ

SQ emissions decreased from876 to 169.01 Gg during the period from 1990 to 2011. In 2011 SO
emissions were 90.9% below the 1990 level. In 2011, 99%0of total S@emissions originatedrom

1 Energy; mainly subsectors1AlEnergy Industries (62%), 1A40ther Sectors (17.8%) and
1A2Manufacturing Industries and Construction (13op
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Fig.2-6 Indexed emissions of indirect GHGs and,9090¢ 2011 (1990=100 %) and overall trend of their percentual share
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Tab.2-4 Indirect GHG emissions in sectors of origin 2011 (Gg)

Indirect Greenhouse gas sources NOy (0] NMVOC SQ

Gg Gg Gg Gg

Total National Emissions and Removals 226.09 404.89 139.79 169.01

1. Energy 222.84 352.36 62.21 167.47

A. Fuel Combustion 222.22 352.09 61.60 159.36

1. Energy Industries 80.65 9.94 6.43 105.47

2. Manufacturing Industries and Construction 27.82 106.75 1.98 22.99

3. Transport 67.04 133.09 31.93 0.57

4. Other Sectors 11.23 80.82 18.43 30.15

5. Other 35.47 21.50 2.83 0.18

B. Fugitive Emissions from Fuels 0.62 0.26 0.61 8.11

1. Solid Fuels 0.03 0.07 0.15 0.09

2. Oil and Natural Gas 0.59 0.19 0.46 8.02

2. Industrial Processes 2.48 29.55 2.15 1.53
3. Solvent and Other Product Use NA, NE NA, NE 75.38 NA, NE

4. Agriculture NA,NO NA,NO NA,NE,NO NA
5. Land Use, LaAdse Change and Forestry 0.65 22.96 NA,NE,NO NA,NE

6. Waste 0.12 0.02 0.04 0.01

2.5 Description and interpretation of emissiont rends for KP -LULUCF

inventory
Sinks from Forest Management dominate the emissions and removals estimates of the KP LULUCF
activities (see Tab.-8). They were positively affected by the abseon€aisturbances requiring sanitary
logging, which significantly reduced sinks in 2007 and partly also in 2008.

Tab.2-5 Summary of GHG emissions and removals for KP LULUCF activities {&g.ICO

Article 3.3 activities Article 3.4activities
Year Afforestration and . Forest Cropland Grazing Land .
. Deforestation Revegetation
Reforestration Management* | Management | Management
2008 |-271.99 160.20 -4 403.99 NA NA NA
2009 |-294.68 170.19 -6 441.15 NA NA NA
2010 |-322.26 206.87 -5 096.22 NA NA NA
2011 | -356.88 163.70 -7 568.71 NA NA NA

*) Net emissions or removals / accounting quantity
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3 Energy (CRF Sector 1)

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

Activity data are based on the energy balance of the Czech Republic prepared Gyeitie Statistical
Office Data from the energy balance form the basic framework for processing greenhouse gas emissions
from combustion in stationary and madé sources. Greenhouse gas emissions from stationary sources
are calculated from the activity data and the emission factors, €&@ssions from mobile sources are
calculated from the emission factors, while data on,;@Hd N,O emissions are calculated ungji the

special model developed by Transport research centre (CDV).

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

Inventories of Cg CH and N,O emissions are performed usirydifferent procedure in subsector 1A3
Transport and in the other subsectors: combustion of fuels in stationary sources (1Al, 1A2, 1A4) and
other mobile sources (1A5). The CDV model is used for mobile sources in subsector 1A3 Transport. A
calculation procdure based on the activity data and on the courdpecific or default emission factors

are used for the other subsectors. Another procedure is used for category d&ther Fuels, which
contains Waste Incineration for energy purposes.

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

3.1 Overview of sector 1A

Combustion processes included tategory 1A make a decisive contribution to total emissions of
greenhouse gases. Almost all emissions of carbon dioxide, with the exception of decomposition of
carbonate materials, occurring, e.g., in cement production, are derived from the combustitmssiif

fuels in stationary and mobile sources. Consequently, the greatest attention is paid in the IPCC
Guidelines (IPCC, 1997) to inventories of emissions from these categories.

On the whole, 9 key sources have been identified in sector 1A, the mosttemp of which are the first
3 given inTab.3-1. This group of sources contributes 72.3 % to total greenhouse gas emissions (without
LULUCEF).
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It is apparent from the table that the first three categories are of fundamental importancthéolevel

of greenhouse gas emissions in the Czech Republic and, of these, the combustion of Solid Fuels
constitutes a decisive source. This consists primarily in the combustion of Solid Fuels for the production
of electricity and supply of heat. Anothenportant category consis in the combustion of LiquiduEls

in the transport sector and the combustion of Natural Gas has approximately the same importance. This
corresponds mostly to the direct production of heat for buildings in the private and puaiorsand for
households. Consequently, increased attention is paid to it.

The results of the inventory, including the activity data, are submitted in the standard CRF format. For
RANBSOG 3AINBSyK2dzaS 3IFasSaz GKS 02y a daldieaRBo/givehT T dzS
However, for stationary sources, the fuel consumption is given in the CRF format in aggregated structure,

i.e. as Solid, Liquid and Gaseous Fuels accordiifgQC definition. All the CR&bIEs in sector 1A were
appropriately completd for the entire required time interval of 1990 to 2011.

Tab.3-1 Overview of key categories in Sector 1A (2011)

Category Character of category | Gas % of total GHG*
1A Stationary CombustionSolid Fuels KC(LA, TA, LA*, TA¥) CQ 48.8
1A3b | Transport- Road Transportation KC (LA, TA, LA*, TA*) |CQ 12.1
1A Stationary Combustioq Gaseous Fuels KC (LA, TA, LA*, TA*) |CQ 11.4
1A Stationary CombustionLiquid Fuels KC (LA, TA, LA*, TA*) |CQ 3.7
1A5b | Mobile sources in Agriculture and Forestry and Other] KC (LA, LA¥) CQ 0.8
1A3b | Transport- Road Transportation KC (LA, TA, TAY) N,O 0.5
1A Stationary Combustiog Other Fuels (1A2) KC (TA, TA%) CcQ 0.3
1A Stationary CombustionBiomas KC (TA, TA*) CH, 0.3
1A Stationary Combustiog Solid Fuels KC (TA, TA%) CH 0.1

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

The CzSO Questionnaires (IEA/OECD, Eurostaudstionnaires) represent the official reports of the
Czech Republic, for international purposes, on the consumption of the individual kinds of fuel. They
consist in a set of data on Liquid, Solid and Gaseous Fuels in independent datasets. They agotin so
and consumption parts of the energy balance in a structure that permits processing of activity data in the
CREF structure. The use of these reports is advantageous especially because they provide a very similar
data structure to CRF. The transitionrfrahe final CzSO balance to the use of these reports does not
affect the consistency of the time series, as the same data are involved. Each year a number of meetings
were held with CzSO, where current problematic issues were resolved. These meetingasivere at

the KONEK©CzSO level, but they contributed positively to the preparation of this submission.

The overall energy balance for 2013jigen in Annex 4 in Tables-B4 A4-12.

The fact that only CzSO data were employed constitutes a substamgieEdvement in the methodology

of processing activity data. The data of other institutions and organizations are used for control. These
consisted in documents of the Ministry of Industry and Trade (MIT), the Czech Association of the
Petroleum Industry (0APO), Czech Gas Association (CGA) and other organizations.

Since 2003, the balance of fuel consumption has been supplemented by consumption of Other Fuels and
the corresponding greenhouse gas emissions. As this consists exclusively of consumption trptamen
furnaces, this consumption and emissions were included in category 1A2f.
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Emissions Trends

CQ emissions from the 1A sector decreased by 28.8 % from 146 Fip @290 to 104 Tg G@ 2011.
Fig.3-1 indicates overall trend in G@missions in the whole time series.

150
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Fig.3-1 Trend total CQ(Sectoral Approach) in period 19902011

Tab.3-2 Emissions of greenhouse gases and their trend from 182011 from IPCC Category 1A Energy

CQ[Gy] CH [Gg] NoO [Gg]
1990 146 022 474 2.368
1991 140 118 410 2.251
1992 124 504 389 2.111
1993 123 412 371 2.128
1994 113 731 349 2.088
1995 115 710 344 2.306
1996 119 474 339 2.433
1997 115 862 332 2.467
1998 109 601 319 2.518
1999 104 525 288 2.552
2000 113 364 256 2.766
2001 113941 241 2.917
2002 110 672 221 3.059
2003 113 134 218 3.376
2004 113 654 210 3.570
2005 114 119 229 3.709
2006 114 510 242 3.768
2007 114 182 225 3.912
2008 109 584 224 3.815
2009 104 574 211 3.733
2010 107 603 218 3.685
2011 103 873 215 3.662
Trend 1990/2011 -29 % -55% 55%

Emission trends by subcategories

The individual subsectors have different contributions to trends in emisskigs3-2 illustrates the
trends in emissions on the example of C&nissons and the share of G@missions in different
subsectors in 2011.
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The greatest increase in emissions was recorded in subsector 1A3 Transport between 1990 and 2007,
when emissions increased by 145%. In absolute values, this corresponded to an inawagsbfig CO

in 1990 to 18.5 Tg in 2007. A slight decrease has been apparent since 2008, by 1.9 Tg in 2011. Emissions
from subsector 1A1 Energy Industries are almost constant with slight fluctuations over the entire period;
the greatest reduction occurreth subsectors 1A2 and 1A4 from 46.5 and 32.2 TQIIC0990 to 17.8

and 10 Tg COn 2011, respectively.
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Fig. 3-2 Share and development of G@missions from 19906 2011 in individual suksectors; share of CQOemissions in
individual subsectors in 2011 [Gg]

Tab.3-3 Total GHG emissions in [Gg £$guivalent] from 1990¢ 2011 by sub categories of Ergy

1 1A 1A1 1A2 1A3 1A4 1A5 1B 1B1 | 1B2
1990 156 717| 147 758 57 967| 46 754 7708 33702| 1628 8958 8057 902
1991 149 416| 141509 57 658| 49298 6889 26231 1432 7907| 7136| 770
1992 133 330] 125801 51517 41217 7754| 23971 1342] 7529| 6819 710
1993 131 865] 124 540| 53 772| 42102] 7693| 19677 1297| 7325 6632 693
1994 121 715] 114 750 53 955| 32703 8061 18 725 1306| 6964| 6285 679
1995 123 652 116 806| 60 745 27 869] 9895 17086] 1211| 6846| 6166| 681
1996 127 351] 120632 64 713| 28 107 11021 15632 1159| 6 719| 5982 737
1997 123 606| 117 011| 60 702| 27 616| 11 745 15739 1209| 6596| 5871 725
1998 117 072 110661 58 358| 24509 12000/ 14504| 1290| 6410 5648 762
1999 111 371] 105508 56 291| 22 318| 12 223| 13404| 1273| 5862| 5116 746
2000 119603| 114 437| 59 570| 27285 12 364| 13955| 1262| 5166 4457 709
2001 119902 115054 61849 24791 13252 13941| 1220| 4848 4181| 667
2002 116 255| 111 745 60 230| 23 955| 13878 12515/ 1166/ 4510 3818 693
2003 118 758| 114 354 60 187 23439| 15758 13886| 1084| 4403| 3767 637
2004 119 163| 114 952| 60219| 23 591| 16570 13440 1132| 4210| 3618 592
2005 120 084 115468 61 158| 23 301| 17 944| 11946/ 1119| 4616| 3912 704
2006 120 768| 115942 60612 22697 18 280 13 254| 1098| 4826/ 4111| 715
2007 120 112| 115642| 64 228| 20412| 19234 10659 1110| 4470 3755 715
2008 115471] 110998 59 061| 20620] 19072 11086| 1159| 4473| 3818 655
2009 110 164| 106 016| 56 192| 19412 18498 10771| 1143| 4148 3454 695
2010 113 328| 109 073| 58 905| 19438| 17 424 12198| 1108| 4255| 3529| 726
2011 109 516| 105 299| 58 424 17 943| 17 256 10559| 1116| 4217 3538 679
192;;311 -30 % -29 % 08% | -62% | 124% | -69% | -31% | -53 % | -56 % | -25 %

Tab.3-3 gives the trends in GHG emissions in €& in the individual subcategories of the Energy sector.
It is apparent from the table that there was a considerable increase in the area of trarembra
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substantial reduction in the manufacturing industry and in households, as well as the areas of
commercial and institutional and agriculture, forestry and fishing.

3.2 Fuel combustion (1A)

Combustion of fuels is in CRF divided into the individual subsectors prescribed by the IPCC methodology.
The fuel consumption in the individual subsectors yields the activity data for subsequent calculation of
greenhouse gas emissions. The fuel consumpgtdaken from the energy balance of the Czech Republic
and is transformed to the IPCC structure. Transformation of data is described in cBpterder the
desciptions of the individual subsectors. Consumption of the other kinds of fuels (Other fuels) was taken
from the national ETS system (ETS, 2012, http://www.svcement.cz/).

According to IPCC methodology (IPCC, 1997), carbon dioxide emissions are calcutatedvays:
Sectoral and Reference Approach.

3.2.1 Sectoral Approach

The Sectoral Approach This method is considerably more demanding than Reference Approach in
relation to input data and requires information on fuel consumption according to type of fuelein th
individual consumer sectors. It has an advantage in the possibility of analyzing the structure of the origin
of emissions. Since the emission factors employed are specific for each kind of fuel burned, calculations
using this method should be more exact.

In Sectoral Approach are g€émissions calculated in sectors

9 1Al Energy industries

1 1A2 Manufacturing Industries and Construction

1 1A3e Other transportation (combustion of part of Natural Gas during its transport in
Compressors)

1 1A4 Other sectorg excl. mdile sources in the Agriculture/Forestry/Fishing sector

T 1A5 Otherg other mobile sources not included elsewhere

In the Sectoral Approach, g@missions are derived from the consumption of the individual kinds of fuel

in the individual subcategories usiegission and oxidation factors.

3.2.2 Reference Approach

The Reference Approach is calculated on the basis of total domestic consumption of the individual fuels.
This relatively simple method is based on the assumption that almost all the fuel consumed is burned in
combustion processes in energy production.ded not require a large amount of input activity data and

the basic values of the sources included in the national energy balance and some supplementary data
are sufficient. It provides information only on total emissions without any further classificatioime
consumer sector. The emission factors are related to those kinds of fuel that enter domestic
consumption at the level of sources, without regard to specific kinds of fuel burned in the consumer part
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of the energy balance. Thus, for Liquid Fueli theans that the emissions are determined in fact only
on the basis of domestic petleum (Crude @) consumption.

3.2.3 Comparison of the Sectoral and Reference Approach

The resulting emissions are determined by the Sectoral Approach (SA), whiketbeence Approach

(RA) is used for control. Comparison of both approaches is given in the Annex 4. It follows from the
analysis provided in Annex 4 that the differences in the overall results from these two approaches are
insignificant.

3.2.4 International bun kers fuels

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

Basic activity data are available in the CzSO energy balance (CzSOT&0132J. gives the amount of
stored Kerosene Jet Fuel.

Tab.3-4 Kerosene Jet Fuel in international bunkers

Year 1990 |1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
[Tdlyear] | 7197 |5919 |6 856 5706 7112 7664 |5789 6 676 7880 |7417 8 091
Year 2001 | 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
[Tlyear] |8599 |7424 |9983 12835 |13338 |13833 |14512 |15361 |14046 |13155 |12990

3.2.5 Feedstocks and non-energy use of fuels

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

In the energy balance structure, improvement of fuels is included in the Transformation Sector chapter.
This chapter contains information on the amounts of fuel used for the production of electric energy and
heat and snultaneously also for conversion (improvement) of the original fuels to other kinds (e.g. Coke,
Briquettes, Coal Gases, etc.). Fuels from the Transformation Sector chapter employed for the production
of electric energy and heat are transferred directlyth@ CRF structure as activity data to sector Al
Energy Industry. Fuels and other items in the Transformation Sector chapter has to be seen as raw
materials for production of the derived fuels and this amount from the energy balance does not enter
the CH structure as activity data, since no greenhouse gases are emitted from them in this stage.

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

Tab.3-5 provides those items of the Transformation sector that correspond to raw material inputs into
the improvement processes.
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Tab.3-5 Transformationsector for Solid and Liquid Fuels

Solid Fuels Liquid Fuels

Transformation Sector Transformation Sector

Patent Fuel Plants (Transformation) Gas Works (Transformation)

Coke Ovens (Transformation) For Blended Natural Gas

BKB Plants (Transformation) CokeOvens (Transformation)

Gas Works (Transformation) Blast Furnaces (Transformation)
Blast Furnaces (Transformation) Patent Fuel Plants (Transformation)
Coal Liquefaction Plants (Transformation) Nonspecified (Transformation)

Natural Gas is not currentlysed as a raw material in the Czech Republic. Things were different at the
0SAAYYAYI 2F (KS MppnQas ¢KSYy bl Gdz2NI £ DIF& 41 & dza

Biofuels are not used in transformation processes.

The decomposition of Petroleu also leads to a number of products that are not used for energy
purpose. This corresponds to the production of plastics, Lubrication Oils and other Lubricants, solvents
for production of coatings and other uses in the Solvent Use sector, productiotuofeBi, etc.

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

Naphtha- another part of fossil carbon is used as raw material for the manufacture of plasticsc®lasti
end up in waste incineration plants or in landfills. In incineration plants, the carbon in the plastics is
converted to CQ@ In managed landfills, plastics very slowly decompose through biochemical processes.
For detailed explanations please see reldvwarapter for Other Fuels (1Ala).

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

The remaining 50 % of carbon was considered to oxidize toR¥aently, plastics have been increasingly
recycled. The recycled material obtained is used to manufacture products with considerably long
lifetimes. In2004 was decided to increase the fraction of carbon stored 50 % to the value given in IPCC
methodology (IPCC, 19P The fraction of stored carbon has been gradually increased from a value of 50
% to a value of 80 %. The value of 80 % is default levedrbbrr stored provided by Revised 1996
GuidelineqIPCC, 1997)Tab.3-6 depicts the gradual increase.

Tab.3-6 Naphtha- fraction of stored carbon

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

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

Lubricating oilsand other lubricants are not produced primarily as energy production materials.
However, part of the oils is returned to the energy system after the end of their lifetimes as lubricants.
They are then converted to alternative fuels and burned. The CRF structuriéiesp®&0 % recovery as
fuels over the entire time series from 1990. Value o¥%b3 given in Revised 198&thodology(IPCC,
1997)
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Asphalt (Bitumen)is a product of petroleum processing. As it is used primarily for treating the surfaces
of roadways, its etire volume must be considered to be permanently stored carbon that is 100% fixed
over the entire time series.

NATIONAKGHGNVENTORREPORT OF THEECHREPUBLIA990-2011

Coal Tarsare utilized primarily as a raw material for the production of soot as the filler for rubber for
production of tires. Part of the Tans used as additive fuel in energyoduction installations for
production of electricity and heat. This part has been reported separately in the energy balance since
2003. This permits estimation of the ratio between Tar for engngyduction and other ges. Up until

2002, the fraction of Tars for neenergy use was estimated at 75%; since 2003, the fraction has been
determined on the basis of information from the CZSBUROSTAJIEA questionnaires (CzSO, 2012) in
the following way:

Tab.3-7 Coal Tars fraction of stored carbon [%]

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

3.2.6 CQ capture from flue gases and subsequent CO storage

Not performed in the Czech Republic.

3.2.7 Country -specific issues

The countryspecific conditions in the Czech Republic are determined primarily by the specific properties
of the Solid Fels mined in this country. Specific £gnission factors are determined for these kinds of
Solid FuelsTab.3-8 provides emission factors, incl. N&W oxidation factors.

Tab. 3-8 Average Net caloricic values (NCV), Qmission factors and oxidation factors used in the Czech GHG inventory
2011

Fuel Revisedl996 Guidelines NCV CQEP Oxidation CGQEF
definitions) [TJ/IGQ] [t COJITI] factor [t COJ/TI]
Coking Coal 29.2 93.24 0.98 91.38
Other Bituminous Coal 22.7 93.24 0.98 91.38
Lignite (Brown Coal) 12.2 99.99 0.98 97.99

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

In this submission, the countgpecific C®emission factor is also used fttatural Gis combustion.
Detailed description of the research is given in Annex 2. Tal A&s the emission factors used in the
entire time series. Evaluation of the emission factors depends on the net calorific value; in 2011 the net
calorific value equéd 34.34 MJ/m and the emission factor is then equal to 15.06. Please see the
relevant equation in Annex 2.

Other countryspecific condittns are employed in sector 1B, where the courgpgcific emission factors
are used in the calculation of ¢BHnd CQ emissions from underground mining. In addition, methane
emissions in the Natural Gas sector are calculated according to the cesp#cyfc approach.

More details are given in chapt8r9 Fugitive emissions.
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All CQ emissions from metallurgical coke used in blastnéces are reported under thendudrial
processes sector and estimated according to the amount of carbon in the(se&eChapter 4.4Most of

the blast furnace gas is combusted in the three metallurgical plants and is not used elsewhere. From this
reason we consider this method to behtg

In a similar way part of Liquid Fuels are reallocated into 2 Industrial Processes where it is used for
production of hydrogen which is used for ammonia produc(ese Chapter 4.3)

3.3 Source category description

3.3.1 Energy Industries (1A1)

The fractionof CQ emissions from sector 1A1 eqied 56% in 2011 in the whole Energy sector.

3.3.1.1 Public Electricity and Heat Production (1Ala)
Under source category 1Ala the energy balance includes district heating stations and electricity and heat
production of publigpower stations.

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

LJ2 ¢ SNJ LY | y in& company, DRLEKIM2. polker plants and heating plantsn&gy United Inc.

and a number of others in the individual regions and larger cities in the Czech Republic.

The fraction of CQemissions in subsector 1Ala in £&issions in sector 1A1 edied 92 % irR011. It
contributed 52 % to C{&missions in the wholerergysector.

In the final energy balance of CzSO (CzSO, 2012), the consumption of the individual kinds of fuels in this
sector is reported in section Transformation Sector under the items:

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

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

f 35.11 Production of electricity
1 35.30 Steam and aiconditioning supply (production, collection and distribution of steam
and hot water for heating, power and other purposes)

Fig.3-3 presents an ovelew of development of Cemissions in source category 1Ala:
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Fig.3-3 Development of C@emissions in 1Ala category

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

The trend in emissions is mainly shaped by the development and structures of the electricity generation
installations involved, since these installations account for the majority of the pertinent emissions. As is
clear from the figure, Solid Fuels are ttmain driving forces for emissions in this source category. Brown
Coal + Lignite are most important, with average consumption of 452 PJ, correspondin@38 &4
CQlyear on an average for the whole 199®011 period. The second largest consumption éciated

for Other Bituminous Coal with an average consumption value of 78 PJ, corresponding to 7 173 kt
CQlyear on an average for the whole 199®011 period. The remaining Solid Fuels do not correspond

to any significant consumption in this category.

Shce 2007, the countrgpecific emission factor has been equal to 27.27 t C/TJ for Brown Coal + Lignite; a
country-specific emission factor equal to 25.43 t C/TJ for Other Bituminous Coal and Coking Coal has
been used to calculate G@missions. As mentiomkeabove, this means that approximately 95 % of the
emissions from fuels in this category were determined using cotsgiecific emission factors, i.e. at the

level of Tier III.

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

Natural Gas also plays a role in this source category. Use of NG does niitaezhlistantially oscillating
trend. At the beginning of the period, it shows increasing trend, but later only minor changes were
observed, which can be considered insignificant. Since this submission new espmtific emission
factor is used for C{&missions. Detailedxplanation of development of thiSFs givenn Annex 2.

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

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

This category consists of emissions caused by incineration of municipal Solid waste for energy purposes.
Originally this chapter was part &f C waste incineration however based on the suggestion of ERT in
2011 it was reallocated under the energy sector since last submission. This chapter is still prepared by
CUEC (Charles University Environment Centig organization responsible for the wi@ sector.
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This category consists of emissions of, @@m incinerated fossil carbon in MSW and emissions of
methane and BO from incineration of MSW.

There are three municipal Solid waste (MSW) incineration plants in the Czech Republic. One is located in
Prague (ZEVO Malesice), one in Brno (SAKO) and the nemeest Liberec (Termizo). Thenount of
incinerated waste increased in previous year and this inventory year significantly. It is due to fact that
incinerator in Brno was recently reconstructed aitel former annual capacity of 240 Gg of MSW was
decreased to 224 Gg of MSW. In reality the new technology actually allowed the facility to be used to the
full potential (the old stokers were regularly out of order and the real former capacity of the i@t

about one third of the maximum value).

Tab.3-9 Capacity of municipal waste incineration plants in the Czech Republic, 2011

Incinerator (city) Capacity (Gg)
TERMIZO (Liberec) 96
t N} Oa1S @famgOoé | ®&|310
SAKO a.s. (Brno) 224

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

All the parameters and calculations are showiT &i.3-10.

The table gives the total amount of incinerated waste, energy content of the waste and all the
parameters used in the equation. The lowentpaf the table gives the results for separate gases. The
activity data comes from two source$SOH (waste management information system) and the Ministry of
Trade and Industry (MT{yenewable energy statistics. MTI data are used as category data d@@Hre

used as control data for the QA/QC procedure. The data is also checked with the reporting of the
incineration companies.
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Tab.3-10 Parameters and emissions from waste incineration 199011
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3.3.1.2 Petroleum Refining (1A1b)

This category includes all facilities that process raw petroleum imported into this country as their
primary raw material. Domestic petroleum constitutes approximately?8.6f the total amount. All fuels

used in the internal refinery processes, internal consdinA 2y O NS L2 NI SR o6& O2YLJ y .
production of electricity and heat and heat supplied to the public mains are included in emission
calculations in this subcategory. This correspond¥ priNA f & G2 G KS 2dnadny inthe FA y S|
CzechHRepublic. Fugitive Gldmissions are included in categdr2 Fugitive Emissions from Fuelsl.

The fraction of C@emissions in subsector 1Alb in £gnissions in sector 1A1 eqled 2 % in 2011. It
contributed 1 % to CCemissions in the wholeriergysector.

In the CzSO Questionnaire (CzSO, 2012), the consumption of the individual kinds of fuels in this sector is
reported under the item:

1 Refinery Fuel
1 Relevant NACE Rev. 2 code: 19 Ranufacture of refined petroleum products

Greenhouse gas emissi®in this subcategory are calculated using the default emission factors for Liquid
Fuels and countrspecificemission factor for Natural Gassee Tab.3-11- Tab.3-13.

Fig.3-4 shows an overview of emissions trends in source category 1A1lb:
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Fig.3-4 Development of C@emissions in 1Alb category

No consumption of Solid Fuels occurred in this category.

Liquid kels are of the greatest importance and exhibit a decreasing trend at thentiagi and
increasing trend at the end of the period. The fluctuations that have occurred over the years can be
explained as resulting from differences in production quantities. The maximum production equal to 968
kt CQ occurred in 2008, followed by a value of 923 ki @A990. Thereafter, production decreased to

the resulting level of 819 kt Gt 2011.

The seond greatest role is played by Natural Gas, with emissions in the range between 203ikt CO
2003 and 357 kt Gn 1997 and resulting with 221 kt i@ 2011.
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3.3.1.3 Manufacture of Solid Fuels and Other Energy Industries (1Alc)

This category includes all fhites that process Solid Fuels from mining through coking processes to the
production of secondary fuels, such as Bre@mal Briquettes, Coke Oven Gas or Generator Gas. It also
includes fuels for the production of electrical energy and heat for intecoalsumption (reported by
O2YLI yASa a a2¢6y dzaSeé0®

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

The fraction of COemissions in subsector 1Alc in £&Missions in sector 1Al eqled 7 % in 2011. It
contributed only 4 % to G@missions in the wholeriergysector.

In the CzSO Questionnaire (CzSO, 2@4&)consumption of the individual kinds of fuels in this secsor
reported in capture Energy Sector under the items:

Coal Mines

Oil and Gas Extraction
Coke Ovens (Energy)

Gas Works (Energy)

Patent Fuel Plants (Energy)
BKB Plants (Energy)
Non-specified (Energy)

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

There are embodied the fuels of economic part accordinhACE Rev. 2

05.10 Mining of Hard Coal

05.20 Mining of Lignite

06.10 Extraction of Crude Oil

06.20 Extraction of Natural Gas

19.10 Manufacture of Coke oven products (operation of Coke ovens, production of Coke and
SemiCoke, production o€oke Oven Gas)

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

= =4 =4 =4 =9

Fig.3-5 provides an overview of emission trends in source category:1Alc

The figure clearly shows the increase in emissions in £24BlL1 period. The use of Coal predominated
in the whole period followed by the consumption Gfas Works Gas and Coke Oven GlasteTis very
low use of Liquidtels and Natural Gas in this category.

{212t 20a1 t makek ®é grdatest. cgnBiution to the consumption of Solid fuels . The section

for processing Brown Coal was established i5018nd also produced Gas Works Gas and other chemical
products. Formally, the existence of this combine ended in 1974 when this facility was moved under the

| ySR2dzKStyS R2fe& | oNRAR]1SOtNye O2YLIyed ¢23aI8HGHKSNI |
The new combinedycle power station started to operate in 1996 (http://www.suas.cz).
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Fig.3-5 Development of C@emissions in 1Alc category

In this submission the reallocation of Lignite between 1Alc and 1A2 categories were performed. Detailed
description please see in chapt&Jf?.

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

3.3.2 Manufacturing Industries and Construction (1A2)

The fraction of C@emissions in sector 1A2 in €énissions in the iiergysectorequalled17 % in 2011.

This source category consists of sevenalysource categories defined in close harmony with the IPCC
categorisations (CRF) and includes all stationary combustion emission sources that are not included in
categories 1A1 and 1A4. It is described in detail via the relevantizaters.

The consmption of Solid Fuels in this category is now affected by reallocation of Lignite between
categories 1Alc and 1A2.rFadetailed description seshapter3.7.

Transition to the new format of source data (CzSO, 2012) permitted utilization of the data for more
detailed classification in this subcategory.

1A2a Iron and steel

1A2b Norferrous metals

1A2c Chemicals

1A2d Pulp, paper and print

1A2e Food processing, lerages and tobacco
1A2f Other

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

Fig.3-6 shows developments in G@mission trends in source category 1A2:
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Fig.3-6 Development of C@emissions in 1A2 category

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

3.3.2.1 Iron and Steel (1A2a)

This category includes manufacturing in the area of pig iron (blast furnaces), rolling steel, casting iron,
steel and alloys and is related only to ferrous metétsthe CzSO Questionnaif€zS0O, 2012}he
consumption of the individual kinds of fuels in this sector is reported in section Industry Sector under the
item: Iron and Steel. There are embodied the fuels of economic part according to NACE Rev. 2 Iron and
steel:NACE Divisior#1.1¢ 24.3 and 24.51, 24.52.

Important facility belongs to this category is ArcelorMittal Ostrava, Ehs. fraction of COemissions in
subsector 1A2a in G@missions in sector 1A2 equalled 19 % in 2011. It contributed only 3 %,to CO
emissions in the wholEnergysector.

3.3.2.2 Non-Ferrous Metals (1A2b)

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

In the Czech Republic, this corresponds mainly to foundry processes; primary production of nonferrous
metals is ot performed on an industrial scale in this country. In the CzSO Questionnaire (CzSO, 2012),
the consumption of the individual kinds of fuels in this sector is reported in the section Industry Sector
under the item:

1 Non-Ferrous Metals
1 There are embodiedhe fuels of economic part according to NACE Rev. 2
1 Nonferrous metals: NACE Divisions 24.4 , 24.53, 24.54

Important facility belongs to tha O 4§ S32 NB A & Th¥ FadtdHK dziCOemissipNsoilNI Y &
subsector 1A2b in G@missions in sector 1A2 edied 0.6 % in 2011. It contributed only 0.1 % to,CO
emissions in the wholertergysector.
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3.3.2.3 Chemicals (1A2c)
This subcategory includes all the processes in the organic and inorganic chemical industry and all related
processes, incl. petrochemistry.

In the CzSO Questionnaire (CzSO, 2012), the consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

1 Chemical (including Petrochemical)
1 There are embodied the fuels of economic part according to NACZER
9 Chemicals: NACE Division 20

The fraction of COemissions in subsector 1A2c in {&issions in sector 1Ajualled38 % in 2011. It
contributed 7 % to CQemissions in the wholeriergysector.

3.3.2.4 Pulp, Paper and Print (1A2d)

This subcategory includedl manufacturing processes related to the production of paper, cardboard and
print in printing plants. There are two primary paper production factories in the Czech Republic with a
high consumption of waste wood from production processes. The otherpkeiect the kind of fuel on

the basis of the same criteria as the rest of the processing industry.

In the CzSO Questionnaire (CzSO, 2012), the consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under titem:

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

The fraction of COemissions in subsector 1A2d in £fnissions in sector 1A&qualled4 % in 2011. It
contributed 0.7 % to C£&missions in the wholeriergysector.

3.3.2.5 Food Processing, Beverages and Tobacco (1A2e)

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

In the CzSO Questionnaire (CzSO, 2012), the consumption of the individual Kirgls of this sector is
reported in the section Industry Sector under the item:

1 Food, Beverages and Tobacco
1 There are embodied the fuels of economic part according to NACE Rev. 2
i Food processing, beverages and tobacco: NACE Divisions 10, 11 and 12
The fraction of CQ emissions in subsector 1A2e in £Hmissions in sector 1A2qualled6 % in 2011. It

contributed 1 % to CQemissions in the wholerergysector.
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3.3.2.6 1A2f Other

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

In the CzSO Questionnaire (CzSO, 2@4&)consumption of the individual kinds of fuels in this sector is
reported in the section Industry Sector under the item:

Non-Metallic Minerals

Transport Equipment

Machinery

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

Textiles and Leather

Non-specified (Industry)

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

There are embodied the fuels of economic part according to NACE Rev. 2 Other: NACE Divisdéns 05
13¢ 16, 21¢ 23, 25¢ 33 and 41c 43.

Ly GKA& @SINDa adzoYAiaaizys G Kondf othalzkindd dof Bl @OMer | f & 2
Fuels). Activity data and data on Q8oduction were taken from the national ETS system (ETS, 2012),

while CH and N,O emissions were calculated using the default emission factors for Solid and Liquid
Fuels. The fractionf CQ emissions in subsector 1A2f in £gMnissions in sector 1A2qualled32 % in

2011. It contributed 6 % to G@missions in the whole ENERGY sedfrerall emissions indicate
decrease since 1990. Solid Fuels had at the beginnig of the period maortamce, which constantly

decrease untill 2011. Liquid fuels also constatnly descrease since 1990. Natural Gas has also apparent
importance in this category.

3.3.3 1A3 Mobile Combustion

Source category description

The categories of means of transport foretpurposes of calculations of greenhouse gas emissions did
not change compared to 2008. The criteria for inclusion of a certain means of transport in a particular
category consist in the kind of transport, the fuel employed and the type of emission sthtigarthe
particular vehicle must meet (in road transport). The categories of vehicles are not as detailed for non
road transport.

The categories of mobile sources are following:

3.3.3.1 1A3a Civil Aviation

9 airplanes fuelled by aviation gasoline
9 airplanesfuelled by jet kerosene
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3.3.3.2 1A3b Road Transportation

motorcycles,

passenger and light duty gasoline vehicles conventional,

passenger and light duty gasoline vehicles with EURO 1 limits,

passenger and light duty gasoline vehicles with EURO 2 limits,

passenger iad light duty gasoline vehicles with EURO 3 limits,

passenger and light duty gasoline vehicles with EURO 4 limits,

passenger and light duty diesel vehicles conventional,

passenger and light duty diesel vehicles with EURO 1 limits,

passenger and light dutyiesel vehicles with EURO 2 limits,

passenger and light duty diesel vehicles with EURO 3 limits,

passenger and light duty diesel vehicles with EURO 4 limits,

passenger cars using LPG, CNG and biofuels (separately),

heavy duty diesel vehicles and buses,\vantional,

heavy duty diesel vehicles and buses, with EURO 1 limits,

heavy duty diesel vehicles and buses, with EURO 2 limits,

heavy duty diesel vehicles and buses, with EURO 3 limits,

heavy duty diesel vehicles and buses with EURO 4 limits,

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

=4 =4 =4 =4 -8 8888 ohof oo

3.3.3.3 1A3c Railways
9 diesel locomotives

3.3.3.4 1A3d Navigation
1 ships with diesel engines

3.3.3.5 1A3e Other Transportation

The consumption of Natural Gas for powering compressors for the transit gas pipétiokiged in this
subcategory under mobile combustion sources, but in fact it is stationary combustion. This consumption
is reported in the IEA CzSO (CzSO0O, 2012) Questionnaire in the section Transport Sector under the item:

91 Pipeline Transport
There areembodied the fuels of economic part according to NACE Rev. 2 Pipeline Transport: NACE

Divisions 35.22, 49.50

3.3.4 1A4 Other Sectors

This category includes all the combustion processes in the sub categories described below. They can be
generally defined akeat production processes for internal consumption.

The fraction of C@emissions in sector 1A4 in €énissions in the ikergysectorequalled10 % in 2011.

Fig.3-7 depicts C@emission trends in category 1A4:
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Fig.3-7 Development of C@emissions in 1A4 category

The main driving force for G@missions in category 1A4 is energy consumption for purposes of space
heating. The fluctuations in consumption then can be ascribed to differences in cold winter periods. The
trend of decreasing G@missions is a result of higher standards for new bugisiand of successful
execution of energefficiencyoriented modernisations of existing buildings. The trend has also been
supported by shifting to fuels with lower @@missions (emission factors).The importance of Solid Fuels

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

At the beginning of the pesid, a majority of households in the Czech Republic used coal as a heating fuel
(mainly brown coal + lignite). This habit has changed over time and Natural Gas is beginning to be used
more than Solid Fuels. The same trend appears in the institutional spieeenumber of households

and institutions using biomass for heating (biomass boilers) in the Czech Republic has increased in the
last few years. This trend is also apparent in the figure.

The winter of 2006 was colder than in other years, which altexted the consumption of fuels. Higher
consumption of fuels for heating in households and institutions is apparent in this year. Significantly
lower temperatures were recorded in the winter months in 2006 than in other years. The same trend is
apparent in2011.

3.3.4.1 1A4a Commercial/lnstitutional
This subcategory includes all combustion sources that utilize heat combustion for heating production
halls and operational buildings in institutions, commercial facilities, services and trade.

In the CzSO Questionmai(CzSO, 2012), the consumption of the individual kinds of fuels in this sector is
reported in capture Industry Sector under the item:

1 Commercial and Public Services
Where fuel consumption is reported here under the item:
1 Nonspecified (Other)

It is induded under 1A4a Commercial/Institutional on the basis of an agreement with CzSO. There are
embodied the fuels of economic part according to NAR@E. 2 Commercial/InstitutionaNACE Divisions
35 excluding 1Ala and 1A3e, 889, 45¢ 99 excluding 1A3e anlA5a.
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The fraction of CEOemissions in subsector 1A4a in L&issions in sector 1Agqualled33 % in 2011. It
contributed 3 % to C{Qemissions in the whole Energgctor.

3.3.4.2 1A4b Residential

Fuel consumption in households is determined on the basis fS NB adzZ Ga 2F GKS adl i
O2yadzYLIiAzy Ay K2dzaSK2f Raé3 Lot AaKSR Ay mMddpt Fyl
PHARE/EUROSTAT method.

In the CzSO Questionnaire (CzSO, 2012), the consumption of the individual kingls of this sector is
reported in capture Industry Sector under the item:

I Residential
The fraction of COemissions in subsector 1A4b in L&issions in sector 1Agualled65 % in 2011. It

contributed 6 % to CQemissions in the wholeriergysector.

Since this submission are also emissions from charcoal use accounted. Detailed description is given in
chapter3.7.

3.3.4.3 1Ad4c Agriculture/Forestry/Fisheries

This subcatgory contains combustion sources at stationary facilities for heating buildings, breeding and
other operational facilities. The subcategory does not include fuel consumption for poweringadff
means of transport and machinery. They are reported in gatg 1A5b Mobile Agriculture, Forestry

and Fishing.

In the CzSO Questionnaire (CzSO, 2012), the consumption of the individual kinds of fuels in this sector is
reported in capture Industry Sector under the item:

9 Agriculture/Forestry
9 Fishing

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

The fraction of CQemissions in subsector 1A4c in £nissions in sector 1Adqualled2 % in 2011. It
contributed 0.2 % to C&&missions inthe whole Bergysector.

3.3.5 1A5 Other

The fraction of C@emissions in sector 1A5 in £€nissions in thekergysectorequalledl % in 2011.

3.3.5.1 1A5b Other z mobile sources

For reporting consumption of motor fuels, that was not report in sector 1A3 Trangparcould not be
reported in the other sectors as consumption of fuels in stationary sources is in CRF used this
subcategory.
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3.4 Methodological issues

3.4.1 Stationary combustion

The original data on the final national energy balance from CzSO (series of tadlBB0¢ 1995 time

series) were taken for the CRF structure directly in TJ. The time series from 1995 was constructed on the
basis of data from the CzSO Questionnaire (CzSO, 2012), where the data on fuel consumption are given
in various ways. Data are alable for Solid and Liquid Fuels in mass units (kt p.a.), where the net caloric
values of these fuels are also tabulated. The consumption of gaseous fuels derived from fossil fuels is
given in TJ p.a. Natural Gas is given in thousahahiah the consumptin in TJ is also tabulated; however,

in this case it is calculated using the gross caloric value. The Energy balance in mass units (kt p.a.) for last
reported year (2011) is given in Annex 4, Tables AA4-12.

Since 2012 submission net calorific val€msLiquid Fuels for the whole time series are available. These
are now assumed to be right (agreed by CzSO) and therefore used for conversion of activity data from
natural units to energy units.

The principles of preparation of the emission inventory fangher specified in detail for the individual
phases of data preparation and processing and subsequent utilization of the results of calculations with
subsequent storage.

Collection of activity data

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

4, Tables A% ¢ A4-12; similar datasets for the whole time series are stored in the archive of the séctor
expert.

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

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

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

Conversion of activity data to the CRF format

The activity data are converted from the energy balance to the CRFgeuctthe EXCEL format. Each
G2NJAYy3 FAES KFa | a¢AdtS LIFIASE a GKS FANRG aKSS

The Title page shall contain particularly the following information:

1 the name and description of the file
9 the author of the file
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i the date of creation of the file

9 the dates ofthe latest updating, in order

9 the source of the data employed

9 description of transfer of specific data from the source files

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

The working files shall also contdin O2 Y LJdzf a2 NE d&! OGAGAGe 5FGFé { KSS
contain:

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

complete time series

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

= =4 =4 =4

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

Calculations of emissions

¢tKSasS @ltdsSa NS 3IAPSYy Ay (GKS F2tt2¢gAy3 akKSSia
CLOl2NBRé aKSSiz GKS 4GahEARFGAZ2Y ClFLOG2NERE &aKSShH +y
necessary aggregations for transfer of the data to the CRF reporter are included.

Original activity data are given in kilotons. It means that it is resmgsto convert these values to energy

units ¢ terajoules. For this conversion are used calorific vallie®.3-11 gives the calorific values used
for calculations of the 2011 emissions.

Tab.3-11 Net caloricic values used in the Czech GHG inventd2@11

NCV [TJ/Gg] 1Ala 1A1b 1Alc 1A2 1A4a 1A4b 1A4c 1A5
Refinery Gas 42.23

LPG 43.81 43.81 43.81 43.81

Naphtha 43.97

Gasoline 43.40 43.40
Kerosene Jet Fuel 43.30 43.30 43.30
Other kerosene 42.80

Diesel Qil 42.59 42.59 42.59
Heating and Other Gasoil 42.60 42.60 42.60 42.60

Fuel Oil Low Sulphur 39.52 39.52 39.52 39.52 39.52

Fuel Oil High Sulphur 39.43 39.43 39.43

Lubricants 40.19

Other Qil 40.19 40.19

Anthracite 29.81

Coking Coal

Other Bituminous Coal 22.72 24.28 28.47 28.47 28.47

Brown Coal + Lignite 12.19 12.20 12.20 11.08 11.08 11.08

Coke 22.33 27.99 28.10 28.10

Coal Tars 37.00 37.00 37.00 37.00

Brown Coal Briquettes 0.00

Charcoal 30.00
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Coke Oven Gas, Gas Works Gas and biofuels are given directly in terajoulesz8@h@@stionnaires
(CzSO, 2012however the data were calculated using the gross calorific values, so it is necessary to
recalculate these values to net calorific values.

Natural Gas is provided in the statistic reporting in the CzSO Questionnaire (CzSO, 2012) in thdusand m
and in TJhowever, the data in TJ is determined using the gross caloric value. The values were then
divided by a coefficient of 1.11 for recalculation from the gross caloric value to the net caloric value.

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

Recalculation of volume units to mass units for Natural Gas was performed usidgrtbigy 0.69 kg/m
64 ' mp ¢/ LIJT mamdo (tlood

Tab.3-12 Average values of the gross caloric value and the net caloric value of Naturat @gestionnaire IEA, CzSO (CzSO,
2012), 2011

[MJ/m?] GCV NCV GCV/NCV
Indigenous Production 38.64 34.77 1.11
Associated Gas 38.64 34.78 1.11
Non-Associated Gas 38.63 34.76 1.11
Total Imports (Balance) 38.14 34.33 1.11
Total Exports (Balance) 38.19 34.37 1.11
Stock Changes (National Territory) 38.16 34.35 1.11
Inland Consumption (Calculated) 38.15 34.34 1.11
Inland Consumption (Observed) 38.15 34.34 1.11
Opening Stock Level (National Territon 38.30 34.47 1.11
Closing Stock Level (National Territory 38.24 34.42 1.11

Tab.3-13 Net caloricic values (NCV), €€mission factors and oxidation factors used in the Czech GHG inverf@g11

Fuel Revisedl996 Guidelines NCV CQEP Oxidation CQEP

definitions) [TJIGQ] [t COJ/TI] factor [t CO/TI]

Crude Oil 43.97 73.33 0.99 72.60
Gas / Diesel Ol 42.59 74.07 0.99 73.33
Residual Fuel Oil 39.47 77.37 0.99 76.59
LPG 43.81 63.07 0.995 62.75
Naphtha 43.97 73.33 0.99 72.60
Bitumen 40.19 80.67 0.99 79.86
Lubricants 40.19 73.33 0.99 72.60
PetroleumCoke 37.50 100.83 0.98 98.82
Other Oil 40.19 73.33 0.99 72.60
Coking Coal 29.21 93.24 0.98 91.38
Other Bituminous Coal 25.16 93.24 0.98 91.38
Lignite (Brown Coaly 11.83 99.99 0.98 97.99
Brown Coal Briquettes 20.82 94.60 0.98 92.71
Coke OverCoke 27.95 108.17 0.98 106.00
Coke Oven Gas (TJ/mill.%n 15.62 47.67 0.995 47.43
Natural Gas (TJ/Gg) 57.23 55.23 0.995 54.95
Natural Gas (TJ/mill. ) 34.34 55.23 0.995 54.95

a) Emission factor without oxidation factor

b) Resulting emission factaith oxidation factor

OTImil.is Gr mpc/ = LIT mamdo (|t}

d) Country specific values of {E&Ps

e) Oxidation factors values used for national inventory of greenhouse gases are 0.995 for Gaseous Fuels, 0.99 fosldqdid Fuel
0.98 for Solid Fuels
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The greenhouse gas emissions were calculated as the product of the activity data and the relevant
emission factor. A survey of the emission factors employed fos €Qyiven inTab. 3-13. The
experimentally determined countrgpecific values of the emission factors were used for Coal and Lignite
(Fott, 1999) and for Natural Gas (please see Annex 2); for the rest of fuels, the default emission factors
from the IPCC methodology (IPCC, I)98ere used. Oxidation factors used in the national inventory are
the default values taken from the IPCC methodology (IPCQ).199

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

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

coaktype Solid Fuels
Gaseous Fuels
Liquid Fuels

wood fuel (biomass)
other biomass.

= =4 =4 =4 =4

Tab.3-14 provides Cllemission factors used for computation of £&thissions.

Tab.3-14 CH, emission factors in the individual sectors used in the Czech GHG inventory (2001)

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

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

N,O emissions from stationary sources do not belong amongst key sources in tAialC®15 provides
N,O emission factors (used uniformly for the entiector of stationary combustion sources).

Tab.3-15N,0 emission factors in the individual sectors used in the Czech GHG inventory (2001)

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

A considerable part of the neanergy consumption consists in nenergy consumption of petroleum
(lubricating and special oils, asphalt and particular petrochemicalmaterials used for the production

of plastic materials, etc.). Nesnergy products formed from Bituminous Coal in Coke plants and from
Brown Coal in the production of coal gas (historical) and energy gas (fuel for the combinedgsteam
cycle) are also ingotant.

In this context, emphasis is placed on the correct determination of the fraction of stored (fixed) carbon in
the nonenergy use of fossil fuels. Calculation of its amount is based on the assumption that a certain
amount of the carbon containedon-energy raw materials remains fixed in the long term and is not
released as COIn the energy balance CzSO (CzSO, 2012), this consists in:
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1 petrochemical raw materials (Naphtha) mainly used for the production of plastic materials
T lubricating oils (Lubcants)

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

1 asphalt (Bitumen)

Part of the intermediate products from pyrolysis of petrochemical raw materials is used directly as
heating gases and oils, part of the final productagpt materials) are also burned after use in municipal
waste incinerators, but part ends up in lafitls. Thus, a considerable part of the input carbon remains
bonded for a longer time in plastic materials. As plastic materials are being increasingledeche
fraction of carbon stored in plastics has been gradually increased froth 8080% between 2003 and
2006 (in period 199062002 this fraction was considered constant,%)

In addition, most lubricating and special oils are finally used asirigeoils or are burned during their use
(lubricating oils for combustion motors). Part of the oils is used for production of alternative fuels and
part is burned in incinerators, but at least half remains permanently anchored in lubricants.
Consequentlya fraction of stored carbon of 3 is used in the balance.

Coal &rs have a similar fate and are also used for impregnation of roofing materials and for soot
(additive in the production of rubber). Consequently, a value of stored carbon fraction ofs76s#d.

Practically one hundred percent fixation is assumed for asphalt.
Allocation of emissions from coke and oil between 1A2 and 2B, 2C is explained above (Chapter 3.2.7).

Data on the consumption of Otheuéls are used in the Czech greenhouseigasntory. Information on

the consumption of Other Fuels was taken from the national ETS database (ETS, 2012) and is related only
to the use of these fuels in cement production. Data on consumption of Other Fuels (1A2f) were
employed as provided by the GteCement Association (Czech Cement Association, 2012). The database
contains detailed information on consumption of the individual kinds of alternative fuels, their calorific
values and emission factors. The same data source was also employed for pigpaksgsi for 2011

(Czech Cement Association, 2012). The default emission factors were employed for calculation gf the CH
andN,O emissions according to the character of the relevant fuel.

Tab.3-16 Consumptionand EF;, Other Ruels in the cement industry1A2f)in 2011

Kind of Consumption EF

Fuel [Tdlyear] [t CO/TI] [kg CH/TJ] [kg NO/TJ]
Solid 3884.9 84.07 10 1.4
Liquid 661.3 76.63 2 0.6

Tab.3-17 CQ, CH and N,O emissions from use of Othdfuels in the cement industry1A2f)in 2011

Kind of Emission [kt/year]

Fuel CcQ CH, N,O
Solid 326.6 0.0388 0.00544
Liquid 50.7 0.0013 0.00040
Total 377.3 0.0402 0.00584
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Other Fuels (1Ala)

This category followdier 1 methodology for emissions from waste incineration. Consistent with the
Revised1996 Guidelines (IPCC, T99only C®@emissions resulting from oxidation, during incineration
and open burning of carbon in waste of fossil origin (e.qg., plastics,icéeiles, rubber, liquid solvents,
and waste oil) are considered in the net emissions and are included in the natiopan@€3ions
estimate.

Estimation of C®emissions from waste incineration is based on the Tier 1 apprd&®(2000). It
assumeshat total fossil carbon dioxide emissions are dependent on the amount of carbon in waste, on
the fraction of fossil carbon and on the combustion efficiency of the waste incineration. As no eountry
specific data were available for the necessary paramethesdefault data for the caldation were taken

from the Good Practice Guidan¢°PCC, 2000All parameters and calculations are showi a@b. 310.

1A3e Other Transportation

Country specific GCemission factor is used since this submission. For @etailformation please see
Annex 2.

Default emission factors are used for &HdN,Oin the entire time series.

3.4.2 1A3 - Mobile Combustion

CQ emissions

Carbon dioxide emissions were calculated on the basis of the total consumption of the individual
automotive fuels used in transport (i.e. gasoline, diesel oil, LPG, CNG, biofuels and aviation fuels) and the
emission factors for the weight of G@orresponding to 1 kg of fuel burne€onsumption of the
individual kinds of fuel by road, railway and watemsport was determined on the basis of cooperation

with the CzSOConsumption in road transport was further divided up into the following categories of
means of transport on the basis of statistics on transport output:

gasolinefuelled passenger vehicles

diesel vehicles for passenger and light freight transport;

diesel vehicles for heavy freight transport and buses;

passenger and light vehicles fuelled by LPG, CNG and biofuels (separately);
heavy trucks and buses fuelled by LPG, CNG and biofuels (s#yparat

=A =4 =8 -8 -4

The share of transport in total G@missions has exhibited an increasing trend in the Czech Republic
Rdz2NAY 3 (GKS dpnQa FyR GKA& INRSgOGK Aad O2ylGAydzZiy3a dzy
greatest contribution to energy consumptian transport.The amount of fuel sold is monitored annually

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

For the first time, emissions of carbon dioxide from transport recorded a decrease in 2008, starting a
downward trend vhich continued until 2011 (Jedlicka et al., 2012). The reduction in carbon dioxide
emissions was a result primarily of a reduction in the consumption of gasoline and diesel oil, which is
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interpreted as being a consequence of the global economic crisis. ddaward trend in fuel
consumption is evaluated very favourably from viewpoint of greenhouse gases.

The fuel consumption decreased in 2011, couitng the downward trend from 2010However, the
persistent downward trend might no longer be a consequencthefeconomic crisis. This phenomenon

could be caused by crod®arder purchase of gasoline and especially diesel oil. The price of diesel oil in
the Czech Republic is higher than in neighbouring countries. The increase in fuel prices is related to the
excise tax laid down by the Czech legislation. The greenhouse gas emission balance reflects not only the
scenario of consumption of alternative fuels, but also the scenario of trends in the transport
infrastructure, further construction of the throughway medrk in different variants, urban bypasses,
further construction of railway corridors, etc.

The consumption of gasoline has fluctuated around 2 mil. tons since 2002, but from 2010 it started to
decline significantly. It even reached a value 1684 ton®0ihl. This decline is caused especially by a
downward trend in the fuel consumption of passenger cars. Since 2008 the consumption of gasoline has
also included the consumption of bioethanol, which has been added to all gasoline in an amount of 2 %
since Jauary 1, 2008. The fraction of bioethanol as a renewable resource in gasoline reached a value 4.1
% in 2010 and the fraction of FAME as renewable resource in diesel oil reached a value 6 % in 2010;
neither value will change in the coming years. These fa@ethiction in consumption and increase in the
share of biecomponents) have a favourable impact on,@@issions.

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

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

largest cities in the Czech Republic, Prague, Brno and Ostrava. Similar to road transport and consumption
of aircraft fuel, this is not monitored centrally by the Czech Statistical Officeraft are fuelled mainly

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

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

Carbon dioxide emissions for the 200@006 time series were recalculated in 2008. The reasons for the
recalculation and more detailed information are given in the chapter 10.
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Tab.3-18 CQ emissions calculation from mobile sources in 1992011 [Gg C&

Aviation Other Other Mobile

(without Road . Railways Navigation Trgnsport Agric. and Total

Bunkers) Transportation Pipeline others

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

1990 145.9 6 239 651.5 56.4 435.2 1601 9188
1991 40 5616 580.2 56 441.5 1409 8 203
1992 40.7 6 494 492.4 54.6 482.0 1321 8 950
1993 24.8 6 610 413.6 54.1 389.8 1276 8 821
1994 22.9 7 147 333.4 53.3 275.2 1285 9154
1995 14 9180 332.7 55 35.8 1191 10 809
1996 15.9 10 227 328 45.8 87.0 1141 11 847
1997 104 10 997 282.1 38.4 74.7 1189 12 593
1998 10.2 11 167 354.6 37.7 57.8 1264 12 892
1999 13.2 11 391 329.5 22 61.8 1245 13 064
2000 11.3 11 521 326.4 15.7 57.6 1235 13168
2001 8.2 12 375 304.4 25.1 58.9 1194 13 967
2002 11.1 12 966 295 12.6 61.1 1140 14 487
2003 114 14 759 288.7 12.6 57.7 1061 16 192
2004 12.3 15 520 285.6 18.8 55.6 1107 17 000
2005 9.2 16 840 288.7 15.7 68.0 1094 18 317
2006 9.8 17 146 301.2 18.8 72.9 1074 18 624
2007 9.8 18 029 298.1 15.7 118.1 1085 19 558
2008 8.6 17 826 329.5 12.6 145.0 1133 19 457
2009 8 17 290 298.1 15.7 150.7 1117 18 882
2010 9.1 16 268 288.7 12.6 150.4 1083 17 814
2011 4.8 16 124 282.4 9.4 144.4 1091 17 656

CH, emissions

For road transportation, the method of methane emission calculation corresponds to the Tier 2 level,
because different road vehicles produce different amounts of meth#inean be stated that methane
emissions from roadkansportation exhibit the same differences as total hydrocarbdngbile emission
sources were divided up into several categories according to the fuel used, the transport mode and the
emission limit that a particular vehicle must meghis division is ore detailed because there are larger
differences in methane production by individual vehicl&hese categories are described in detail in
Chapter 3.3 1A3 Mobile Combustian

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

The Czech Republic has been very successful in Atapiind decreasing methane emissions derived
from transportrelated greenhouse gas emissiod$ie annual trends in these emissions are constantly
decreasing and are very similar to other hydrocarbons emissions, which are limited in accordance with
UNECEegulations.New vehicles must fulfill substantially higher EURO standards for hydrocarbons than
older vehicles (currently the EURO IV standafdie greatest problems are associated with the slow
renewal of the freight transport fleefThere has been almbso decrease in the number of older trucks

in this country and these older vehicles are frequently used in the construction and food industries
(Adamec et a) 2005a).
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Methane emissions from mobile sources are now calculated using methane emission fakesrgrom

the internal database, containing both data from Czech emission measurements (mostly obtained from

the Motor Vehicle Research Institute¢ « + ! +a+0 YR AYOUSNYIlF dAz2zylfte | C
methodology, European Environmental Agencimission Inventory Guidebook, CORINAIR, €&he

resultant emission factors were calculated using the weighted averages of all data classified according to
transport vehicle categoriesThe following categories were includedonventional gasolinéuelled

passenger cars, gasolifigelled passenger cars fulfilling EURO limits, difedled passenger cars, light

duty vehicles, heawgluty vehicles, diesel locomotives, dieetlled watercraft, aircraft fuelled by

aviation gasoline and kerosesfigelled aircrdt (Adamec et aJ 2005b).

Emissions of GHrom mobile sources are given Tab.3-19.

Tab.3-19 CH, emissions calculation from mobile sources in 1992011 [Mg CH|

. Other .

Av_latlon Road Railways Navigation Transport Other_ Mobile Total

(without . o Agric. and

Bunkers) Transportation Pipeline others

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

1990 28.58 1260 40.86 3.54 44.29 335.7 1712.98
1991 7.8 1098 36.39 3.51 44.92 291.9 1482.55
1992 7.92 1318 30.89 3.43 49.04 270.1 1679.33
1993 4.79 1336 25.95 3.39 39.65 262.0 1671.79
1994 4.38 1449 20.91 3.34 28.00 264.0 1769.58
1995 2.71 1638 20.87 3.45 3.27 242.8 1911.08
1996 3.2 1798 20.57 2.87 7.96 221.0 2 053.61
1997 1.92 1883 17.69 241 6.83 191.0 2 102.86
1998 1.88 1851 22.24 2.36 5.28 1447 2 027.48
1999 2.48 1839 20.67 1.38 5.65 98.6 1967.75
2000 2.16 1716 20.47 0.98 5.27 84.6 1829.47
2001 1.55 1739 19.9 1.57 5.38 82.0 1849.37
2002 2.13 1630 18.5 0.79 5.58 81.3 1738.33
2003 2.18 1681 18.11 0.79 5.27 74.1 1781.43
2004 2.32 1598 17.91 1.18 5.09 78.3 1702.81
2005 1.72 1610 18.11 0.98 6.22 77.9 1714.94
2006 1.82 1517 18.9 1.18 6.65 75.0 1 620.56
2007 1.82 1517 18.7 0.98 10.77 78.3 1627.53
2008 1.61 1462 20.67 0.79 13.22 81.4 1579.65
2009 1.52 1393 18.7 0.98 13.72 81.2 1509.10
2010 1.7 1224 18.11 0.79 13.68 76.4 1334.71
2011 0.89 1168 17.71 0.59 13.14 76.4 1276.75

N,O emissions

Nitrous oxide emissions decreased in 2008 similar to carbon dioxide emissions as a consequence of
reduced consumption of gasoline and diesel oil. Newer vehicles exhibit higher emissions compared to
older models, because they are equipped withw8&y catalyic converters, which reduce only NO
emissions but not pO emissions. However, this effect is suppressed in hew vehicles as a consequence of
lower fuel consumption. Between 2008 and 20130ONemissions still continued to decrease, similar to
carbon dioxideemissions.

Road transport was identified as a key sourceéNgd emissions over the past 4 years, as the share of
vehicles with highiN,O emissions has been increasing over this tiiensequentlyN,O emissions from
mobile sources represent a somewhat more important contribution thapeiissionsin calculation of

N,O emissions from mobile sources, the most important source according to the IPCC methodology
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seems to be passenger automobile transpaspecially gasolinfuelled passenger cars with catalysts.
The vehicle categories for the nitrous oxide calculation are the same as for methane (see above).

Because of big differences between natioNaD measurement results and values recommended in IPCC
methodology, the special verification including the statistical evaluation has been perforied.
resulted values oN,O emission factors from mobile sources are approaching to recommended IPCC
values.The emissions factors foN,O for vehicles with diesel motors and for vehicles with gasoline
motors without catalysts are not very high and were taken in the standard manner from the methodical
instructions (IPCC default value3he situation is more comgx for vehicles with gasoline motors
equipped with threeway catalystsThe IPCC methodology (IPCC,7)9§ives three pairs of emission
factors for passenger cars with catalysts (for new and deactivated catalysesyalue for a deactivated
catalyst is pproximately three times that for a new catalydthe pair of values recommended on the
basis of Canadian research was selected because of the lack of domestic data; in addition, American and
French coefficients are presented in tHRCC Reference Manuiabx 3 (IPCC, 1997he arithmetic mean

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

A partial increase iN,O emissions can be expected in this category in connection with the/iggo
fraction of vehicles equipped with thregay catalysts.This approach described above was recently
revised and modified by CDV, which is a member of the Czech national GHG inventory team from 2005.
CDV has been providing the transport data for thecadf Czech inventory since 2004. The CDV approach

is based on combination of measurements performed for some cars typically used in the Czech Republic
with widely used EFs values taken from literature (Dufek, 2005).

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

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

Nitrous oxide emisen factors were obtained using a similar method to that employed for methane, by
statistical evaluation of the weighted averages of the emission factors for each category of vehicle,
employing the interactive databaselThis database now encompasses the uitss of the Czech
measurements performed in 2004 and 2005 (Adamec et al., 20@sbissions oN,O are given inTab.

3-20.
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Tab.3-20 N,O emissions calculation from mobile sources in 1992011 [MgN,O]

L Other .

A\{latlon Road Railways Navigation Transport Othef Mobile Total

(without . o Agric. and

Bunkers) Transportation Pipeline others

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

1990 20.19 425 37.37 3.24 0.89 63.2 549.89
1991 5.53 377.5 33.28 3.21 0.90 55.0 475.45
1992 5.63 479.9 28.25 3.13 0.98 51.1 568.99
1993 3.43 522.9 23.73 3.1 0.79 50.0 603.96
1994 3.17 610.3 19.12 3.6 0.56 49.7 686.44
1995 1.93 759.1 19.9 3.16 0.07 46.3 830.49
1996 2.19 875.5 18.81 2.63 0.16 44.9 944.17
1997 1.44 954.4 16.18 2.2 0.14 53.7 1028.02
1998 1.41 1049.8 20.34 2.16 0.11 75.6 1149.38
1999 1.83 1161.9 18.9 1.26 0.11 81.0 1265.05
2000 1.56 1255.5 18.72 0.9 0.11 82.6 1359.41
2001 1.14 1408.5 17.46 1.44 0.11 80.0 1508.63
2002 1.53 1588.5 16.92 0.72 0.11 78.2 1685.93
2003 1.58 1893.1 16.56 0.72 0.11 71.8 1983.85
2004 1.7 2059.6 16.38 1.8 0.10 75.5 2155.07
2005 1.27 2203.4 16.56 0.9 0.12 74.9 2297.17
2006 1.36 2234.8 17.28 1.8 0.13 72.7 2328.06
2007 1.36 2338.1 17.1 0.9 0.22 74.9 2432.54
2008 1.18 2299.7 18.9 0.72 0.26 78.0 2398.73
2009 1.1 2258.9 171 0.9 0.27 77.4 2355.71
2010 1.26 2140.0 16.56 0.72 0.27 73.7 2300.96
2011 0.66 21295 16.2 0.54 0.26 74.1 2221.23

Emission factors

Based on the ERT recommendation, tables of emission factors for all the greenhouse gases were added.
The first table is for road transportation and is divided in detail as to vehicle category, fuel used and
EURO standardThe second table contains information about the emission factors of-road
transportation, particularly railways, navigation and civil aviation. Civil aviation is divided into two modes
(LTO and CRUISE). The emission factors were derived from the lindetahase of the Transport
Research Centre, which contains the emission factors taken from the IPCC and EIG databases (CO
N,O), and also those that have counspecific character (GH The last missing emission factors for
nitrous oxide for LPG andNG (IPCC, 280were added in 2010 and the calculated emission factor for
biomass was taken as the weighted average for gasoline and diesel oil, taking into account the real
vehicle fleet on roads (recommended by ERT). Calculation of the emission factbismass for other
greenhouse gases also takes into account the amount of renewable components in the fuel. The CDV
methodology employs emission factors in unit g/kg fuel but not g/TJ energy, because the espatdifjc
measured data in this unit aia the internal database.
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Tab.3-21 Emission factors of CON,O and Chifrom road transport in 2011 [g/kg fuel]

. L EF C® EF NO EF CH
Vehicle type | Fuel type European emission standard alkg fuel | gikg fuel | g/kg fuel
Motorcycles | Gasoline | PREEURO and higher 3183 0.06 4.10
PC+LDV Gasoline | PREEURO 3183 0.31 0.90
PC+LDV Gasoline | EURO | and EURO I 3183 0.70 0.40
PC+LDV Gasoline | EURO Il and higher 3183 0.90 0.10
PC+LDV Diesel Oil| PREEURO 3138 0.10 0.08
PC+LDV Diesel Oil| EURO | and EURO I 3138 0.20 0.08
PC+LDV Diesel Oil| EURO Il and higher 3138 0.25 0.08
PC+LDV LPG PREEURO and higher 3030 0.01 1.02
PC+LDV CNG PREEURO and higher 2709 0.15 0.20
PC+LDV Biomass | PREEURO and higher 3021 0.35 0.06
HDV Diesel Oil| PREEURO 3138 0.10 0.60
HDV Diesel Oil| EURO | and EURO Il 3138 0.20 0.20
HDV Diesel Oil| EURO Il and higher 3138 0.25 0.15
HDV CNG PREEURO and higher 2709 0.15 0.20
HDV Biomass | PREEURO and higher 3021 0.35 0.06
Bus DieselOil | EURO Il and older 3138 0.18 0.60
Bus Diesel Oil| EURO Il and higher 3138 0.10 0.15
Bus CNG PREEURO and higher 2709 0.15 0.20
Bus Biomass | PREEURO and higher 3021 0.35 0.06

Tab.3-22 Emission factors of CON,O and CH from non-road transport in 2011 [g/kg fuel]

EF CQ EFN,O EF CHl
Transport type Fuel type glkg fuel glkg fuel glkg fuel
Railways Diesel Oil 3138 0.18 0.20
Navigation Diesel Oil 3138 0.18 0.20
Civil Aviation LTO Aviation Gasoline 3211 0.44 0.63
Civil Aviationr Cruise Aviation Gasoline 3211 0.44 0.63
Civil Aviation LTO Kerosene 3230 0.44 0.53
Civil Aviationr Cruise Kerosene 3211 0.44 0.53

Activity data

The important information about recalculatiaf International Bunkers and Domestic Aviation category
was verified in NIR 2011. The request and response from 2012 Saturday Paper are presented below.

The ERT noted that there is a big difference (3,137.1 per cent) in jet kerosene consufaptavil

aviation in the CRFables (36 TJ) compared to |IEA data (1,161 TJ). Moreover, the ERT noted that a
comparison of jet kerosene consumption for aviation bunkers between CRF (13,387 TJ) and IEA data
(13,029 TJ) only leads to a difference of 358 TJ (2.7 ). c@he ERT notes that this could lead to a
possible underestimation of total jet kerase fuel consumption in the CRRbles. The identified
inventory problem may be related to a lack of transparency in the activity data.

The Czech Republic respondebatt the Kerosene data was recalculated, because there were several
discrepancies and inconsistency between years relating to the consumption of Kerosene in aviation (ERT
foundation). The total consumption of Kerosene in the Czech Republic was dividdivéentategories

(Civil Aviation, Aviation Bunkers, Army, Industry and Commercial and Public Services). The Kerosene
consumption as well as relevant emissions from categories Army, Industry, Commercial and Public
Services is not reported in CRF Reportefransport sector 1A3 (or International Bunkers 1C1), but in
sectors 1A5bi, 1A2f and 1A4a. Other two categories (Civil Aviation 1A3a and Aviation Bunkers 1Cla) were
divided on the basis of expert judgment in the whole time period if the main criteria wassegmgers
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transport (now only one regular domestic line between Prague and Ostrava airports) and transport of
goods (MT, 2000; MT, 2006; MT, 2011). The regular domestic flights (36 TJ) using Kerosene in
comparison with international flights (1387 TJare represented in the Czech Republic by a very small
percentage. In IEA data (11 TJ) is included in the category Civil Aviation also Kerosene consumption
from categories Army, Industry, Commercial and Public Services and that is not used for aviation o
transport at all. The following table shows the distribution of Kerosene consumption in CRF Reporter in
comparison with IEA data. It is obvious from the table that the total sum of Kerosene is same in both
cases.

Tab.3-23 Distribution of Jet Kerosene consumption in CRF Reporter and IEA data in 2010

CRF Reporter

[kt] (MJ]
Total 330 14 289
Civil Aviation 1A3a 0.83 35.9
Aviation Bunkers 1Cla 309.17| 13 387
Army 1A5bi 15.00| 649.5
Industry 1A2f 2.00 86.6
Commercial and Public Services | 1Ad4a 3.00| 129.9
IEA data

[kt] [(MJ]
Total 330.00| 14 289
Domestic Aviation 27.00{1169.1
International Aviation 303.00{ 13 120.0

3.5 Uncertainties and time -series consistency

3.5.1 Stationary combustion

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

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

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

Activity data
Information on fuel consumption teken from CzSO (CzSO, 2012).
Uncertainties:

a) on the part of CzSO in collecting and processing the primary data
CzSO does not explicitly state the uncertainties in the published data. However, the uncertainty differs

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

Uncertainties also arise during data processing. CzSO obtains data in magsamstper yeaflst level

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

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

mine location, it is necessary to determine the average calorific value on the basis of a weighted average
¢ 3rd level of uncertainty.

b) on the part of the sector compiler in interpretation of CzSO data
The sector compiler introduced uncemdy into the processing that can be based on an elementary error

in interpreting the data. However, because routine control procedures are employed and no fuel may be
missing or calculated twice in the final balance, this uncertainty can be consideredltsdthan 1 %
(approx. 0.5 %).

Emission factors
For calcualtions were applied

a) Default emission factors
The research carried out in 2012 focused also on the determining of uncertainties of emission factors

(CHMI, 2012b)Results are provided in the Tab28. The uncertainty values for the default emission
factors are based on the 2006 Guidelines (IPCC, 2006).

b) Country specific emission factors
The countryspecific emission factors were determined on the basis of experiatesita and this

uncertainty can be estimated at approx. 2%
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Tab.3-24 Uncertainty data from Energy sectdstationary combustionfor uncertainty analysis

AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
[%] [%]
co 1A Stationary combustioq 4 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
Solid Fuels with 2006 Guidelines
co 1A Stationary combustioq 3 25 E. Krtkova, V. Neuzil, AD andugE. in line
Gaseous Fuels ' with 2006 Guidelines
co 1A Stationary combustian 5 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
Liquid Fuels with 2006 Guidelines
co 1A Stationary combustioq 10 15 E. Krtkova, V. Neuzil, AD and EF unc. in |
Other Fuelg; 1A2 with 2006 Guidelines
. E. Krtkova, V. Neuzil, AD and EF unc. in |
CQ 1A3e Other Transportation 4 3 with 2006 Guidelines
co 1A5b Mobile sources in 7 3 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture and forestry with 2006 Guidelines
cH 1A Stationary combustiog 5 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Solid Fuels with 2006 Guidelines
cH 1A Stationary combustioq 4 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Gaseous Fuels with 2006 Guidelines
cH 1A Stationary combustioq 5 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Liquid Fuels with 2006 Guidelines
cH 1A Stationary combustioq 8 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
Biomass with 2006 Guidelines
CH 1A5b Mobile sources in 7 50 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture and forestry with 2006 Guidelines
. E. Krtkova, V. Neuzil, AD and EF unc. in |
CH 1A3e Other Transportation 4 50 with 2006 Guidelines
N.O 1A Stationary combustioQ 5 60 E. Krtkova, V. Neuzil, AD andugE. in line
2 Solid Fuels with 2006 Guidelines
N,O 1A Stationary combustioQ 4 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Gaseous Fuels with 2006 Guidelines
N,O 1A Stationary combustioq 5 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Liquid Fuels with 2006 Guidelines
N.O 1A Stationary combustioQ 8 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Biomass with 2006 Guidelines
N,O 1A Stationary combustioq 10 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
2 Other Fuels; 1A2 with 2006 Guidelines
N,O 1A3e Other Transportation 4 60 \I/Ewtrf r;(()%\gae\l/“ d’:ﬁzi’ AD and EF unc. in|
N,O 1A5b Mobile sources in 7 60 E. Krtkova, V. Neuzil, AD and EF unc. in |
agriculture and forestry with 2006 Guidelines

Time- series consistency

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

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

So far, no means have beerufal for consistent and systematic verification of the consistency of time
series at CzSO and for analysis of the causes of fluctuations. Rather than elementary errors, preliminary
analysis indicates that the anomalies are caused solely by the methodabgydering the statistical

data in the energy balance structure. Assignment of the statistical data on fuel consumption to the
individual energy balance chapters is performed by the valid methodology accordingNA&CH (the

former Czech equivalent wask@C; Branch Classification of Economic Activities). Th&l&ZE code is
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assigned to economic entities on the basis of their Id.No. (Identification Numbers). This can result in
substantial interannual changes in the individual subcategories.

Example:

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

Ly GKS /1 SOK wSLlztA0x (G4KS mMoppnQa FyR 06S3aAyyAy3
rational utilization of means of production was soughtlathanges in the ownership structure of energy
production facilities were quite frequent. Consequently, consistency of the time series is interrupted in
some subcategories. Justification for the exact causes of each such change lies outside the current
cgpabilities of the sector compiler.

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

Other Fuels (1Ala) Uncertainties and timeseries consistency

The time series is consistent, as it comes from a single data sqtiroe-series produced by MTI. There

are no countryspecific uncertainties yet, as all the factors ladtivity data used in the equations are
default IPCC factors. In upcoming inventories, we plan to have the uncertainty in the activity data
checked by expert questionnaires.

3.5.2 1A3 Mobile Combustion z Uncertainties and time z series consistency

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

Tab. 325 lists source of expert judgement provided for uncertainty analysis for each category in mobile
combustion.
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Tab.3-25Uncertainty data from Energy sectgmobile combustion)or uncertainty analysis
AD EF
Gas Source category uncertainty | uncertainty Origin of actual level of uncertainty
(%] (%]
CQ | 1A3aCivil Aviation 4 373 &i;";%;gjgg‘l’i'r‘; AD and EF unc. in |
ofe} 1A3b Road Transportation 3 2.36 JwJJZ?E)éGﬁSEﬁESSAD and EF unc. in |
CQ |1A3c Railways 5 1.48 &i;iczrggejéﬁggﬁﬁé AD andi in line
CQ  |1A3d Navigation 5 15 \J,Qi;i(:zg)gejéjjggﬁﬁz’s AD and EF unc. in |
CH | 1A3a Civil Aviation 4 215 | IO Jeclioka, AD and EF unc. in
CH 1A3b Road Transportation 3 100 iI;IZ%%é]GJSSZ%ZSAD and EF unc. in |
CH | 1A3c Railways 5 100 \J,v'i;icz%g'ejjggﬁﬁ’s AD and EF unc. in |
CH |1A3d Navigation 5 50 &i;icz%géj%déi“cr'::s' AD and EF unc. in |
N,O | 1A3a Civil Aviation 4 40 3\}&%%53532%2’5 AD and EF unc. in |
N,O 1A3b Road Transportation 3 100 3\”;'02%)66] 'G‘]Lﬁggtl:iiz’sAD and EF unc. in |
NO | 1A3c Railways 5 100 \J,\;i;i;'%eﬂgﬂlig'éﬁ‘ﬁ :sD and EF unc. inlin
N.O | 1A3d Navigation 5 90 \J,\}i;i;%; éJlﬁgg(I:il:;’s AD and EF unc. in |

3.6 Source-specific QA/QC and verification

3.6.1 Stationary c ombustion

ThegeneralQA/QC plan was formulatesince the last submissicand is presented in the Chapter 1.5

The QA/QC proceduregpplied in the company KONEKO Ltd. based on the QA/QC plan for GHG
inventory in the Czech Replic and areharmonized with the QA/QC system of the Transport research
centre (CDV). As the basic data sources for the processing of activity data are based on the energy
balance of the Czech Republic the main emphasis is given to close cooperation with the Czech statistical
office (CzSO). This cooperation is based on the aontbetween CHMI, as the NIS coordination
workplace, and CzSO. CzSO is a state institution established for statistical data processing in the Czech
Republic, which has its own control mechanisms and procedures to ensure data quality.

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

=A =4 =4 =9

processes and updates the sectoral QA/QC plan
organizes QC procedure (Tier 1)
ensures QC procedure (Tier 2) and is responsible for its realization
is responsible for the submission ofl alocuments and data files for the storing in the

coordinating institution suggests external experts for QA procedure
1 is responsible for the compliance of all QA/QC procedures with the IPCC Good Practice Guidance
(GPG) and QA/QC plan.
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9 ensures data inpuithe CRF Reporter
9 carries out autecontrol (1st step of QC procedure, Tier 1)
1 ensures and is responsible for the storing of documents

The QC procedures at the Tier 1 are related to the processing, manipulation, documentation, storing and
transmission ofinformation. The first step of the control (autmontrol) is carried out by the expert
responsible for the Sectoral Approach (Vladimir Neuzil), followed up by the control carried out by the
QA/QC expert familiar with the topic (other colleague who is famwith problematic). At this control

level (Tier 1) individual steps are controli@ctording to the table 8.1 (IPCZDO0).

Data transmission to the CRF Reporter is accomplished by the data administrator. After data
transmission to the CRF Reporter ttantrol of correct data transmission based on the summary values

of activity data and emission data is carried out. If there are any discrepancies, the erroneous data are
detected and corrected.

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

EU Emission Trading Scheme (ETS), from the national system REZZO, used for the registration of ambient
air pollutants, and based mainly on data collection from individual plantadtition to emission data

the REZZO database includes also activity data, independent of CzSO data. The way how to optimally use
the above data sources has to be determined on the basis of systematic research and will be covered in
the national inventorymprovement plan.

In the last year the QC was performed using the REZZO database. Some discrepancies were detected,
resulting in reallocation of Brown Coal + Lignite between categories 1Alc and 1A2. For a detailed
description please see Chapt&r.

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

The QA procedures are planned in a way described in the general part of the Qd@QCi.e.
approximately once in three years.

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

Fig. 3-8 shows the correlation of fuel consumption in category 1Ala and total electricity production.
Electricity production should have a similar trend to consumption in category 1Ala. Very good
correlation can be seen at the end of the period, where the same change is apparent since 2005. Overall,
the correlation after 2000 can be considered as very good agreement. Some changes are apparent in the
previous period, however the trend is also considkte be similar.

It also indicates the correlation of @@missions in category 1Alb and L&gissions from Crude Oil in
the Reference Approach. These two features should have same trend and this is visible in the figure. The
same trend is apparent in blotcategories at the end of the period; there is a peak in 2008 and the same
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shape of the curves between 2004 and 2006. At the beginning of nineties there were a great many
technical innovations provided in refineries. The older technological facilities fre@ previous period
were reconstructed, resulting in a decrease of energy intensity. This decrease in the energy intensity is
connected with lower consumption of fuels even when the amount of processed oil was increasing.

Fig.3-8 shows also the correlation of fuel consumption in category 1A2a Iron and Steel and production of
pig iron 6ource: hz.9z Obviously these two features should be correlat&dlissimilar trend is apparent

at the beginning of the period, probably caused by inaccuracy in the activity data. In the next submission,
we will exert an effort to improve these data. On the other hand, is apparent that the curve has the same
shape in 999, indicating good correlation.

The correlation of fuel consumption in category 1A2c Chemicals and production of cheqicalsce
DEVELOPMENT OF OVERALL AND SPECIFIC CONSUMPTION OF FUELS AND ENERGY IN RELAT
PRODUCprovided by CzSO. These twatigres should be correlated. There are also some dissimilarity

in the trends, which we will try to correct in future submissions. The figure shows good agreement of

both features after 2002. The last two pictures in ffig.3-8 indicate correlations for 1A2e and 1A2f.
Correlation of fuel consumption in category 1A2e Food processing, beverages and tobacco and
production of food and beveragesource DEVELOPMENT OFRZVE AND SPECIFIC CONSUMPTION OF
FUELS AND ENERGY IN RELATION TO PR@BbET by CzSO. These two quantities apparently

exhibit similar development over the whole time series. Correlation of fuel consumption in 1A2f with
production of cement and limeshows the correlation of fuel consumption in category 1A2f with
production of cement and lime source DEVELOPMENT OF OVERALL AND SPECIFIC CONSUMPTION O
FUELS AND ENERGY IN RELATION TO PproOWikdTby CzSO
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Attention was also focused on checking sources from iséetor boundaries (Energy, Industr
Processesthat they are neither omitted nor counted twice. Therefd@€) emissions from residual oil

used for ammonia production are not taken into account in Energy sector. This part of QA/QC procedure
is carried out in cooperation with experts from CHMI, who are responsible for the Industrial Processes
sector. ldentical @ntrol was carried out fo€Q emissions from coke used in blast furnaces, which is not
considered in Energy sector.
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Other Fuels (1A1a) QA/QC and verification

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

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

Transport research centre (CDV) is a sestving institution responsible for this category.

The plan of QA/QC procedures in CDV is based on the inner quality control procedure system, which is
harmonised with the QA/QC system of KONEKDcompany. Since the transport sector belongs to the
energy sector, there is been a closeameration of CDVrad KONEKO in the field of energy and fuel
consumption data as well as specific energy data used (in MJ/ kg fuel). The KONEtGDpany in

close ceoperation with CzSO ensures that Transport research centre works with the most updated data
about total erergy and specific energy consumed.

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

9 is responsible for the sectoral QA/QC plan and the compliance of all QA/QQpresavith
Good Practice Guidan¢d*CC, 2000)
9 provides for the QC procedure (Tier 2) and is responsible for its implementation.

Sectoral administrator, Jakub Tichy:

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

1 provides for da& import in the CRF Reporter,

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

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

The inner quality assurance and quality control procedure consistheoflesignation of responsible
persons for emission calculation Researcher Mr. Jakub Tichy and Head of the Infrastructure and
Environment Department, Mr. Jiri Jedlicka. Mr. Tichy implements the calculations and is responsible for
all the work with the Cmmon Reporting Format (CRF). This work involves data input (emissions of
greenhouse gases, energy consumption) from its own emission calculation model to CRF &nod year
year comparison of implied emission factors calculated in CRF. In addition, the IQZigiplanned
through checking of the official GHG emission data with the data calculated according to the CORINAIR
methodology. Mr. Jedlicka is responsible for checking of the results and their consistency.
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3.7 Source-specific recalculations, changes in response to the review process

3.7.1 Stationary combustion

Recalculation of 1A Energy based on ERT recommendation (Revised 1996 (HFLO

According to the recommendation of ERT raised during the Centralised review, which took place in
September 2012, the G@missions from 1A Stationary combustion were tegkted using EF from the
Revisedl996 Guidelines(IPCC, 1997pr the 1995- 2010 period. The ERT recommended recalculating
only Liquid Fuels, but the party is convinced that this would lead to inconsist in reporting and
therefore the emssion factors given in theevisedl996 GuidelineqIPCC, 1997%yere used for Biomass.
Countryspecific emission factors are used for Coking Coal, Other Bituminous Coal and for Brown Coal +
Lignite; the remaining SdlFuels were calculated on the basis of the default emission factors given in the
Revised 199&uidelines (IPCC, 1998ince this submission, the counsyecific emission factor is also
used for gaseus fuels. Because the 20@auidelines(IPCC, 2006mission factors were used for the
19952010 period, the emissions in 199994 remain the same before and after this recalculation.esinc
emission factors given in tHeevisedl996GuidelinegIPCC, 199@nd in the 2006 IPCC Guidelirf#3CC,

2006) not differ much, the distinction between the original estimates and the corrected/recalculated
estimates is not very significant. The differences are appdrent Tab.3-26.

Tab. 3-26 Comparison of emission estimates before and after recalculation using Revised 1996 Guid€IP€E, 1997)
emission factors

year original estimate Gg CO corrected estimate Gg GO
1990 145 893.92 145 893.92
1991 140 063.18 140 063.18
1992 124 431.60 124 431.60
1993 123 371.42 123 371.42
1994 113 653.39 113 653.39
1995 115 462.71 115 635.36
1996 119 294.50 119 461.86
1997 115698.41 115 863.28
1998 109 440.37 109 589.65
1999 104 419.79 104 558.55
2000 113 232.44 113 376.53
2001 113 805.04 113 969.03
2002 110 521.69 110 676.04
2003 113 000.32 113 157.71
2004 114 029.53 114 175.45
2005 115 105.90 115 260.48
2006 115807.16 115 976.74
2007 115 313.18 115 494.52
2008 110 997.99 111 193.95
2009 105 726.36 105 891.26
2010 109 181.21 109 353.56
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Recalculation of 1A Energy country specific CQemission factor forGaseousFuels

Extensive research was performed lgstar with aim to develop coungrspecific emission factor for
Natural Gs combustion. New countigpecific emission factors are used starting with this submission.
The recalculation was performed for the whole time series. Annex 2 provides a detailed description of
the researchFig.3-9 indicates comparison of emission estimates based on the Revised 1996 Guidelines
(IPCC, 199%efault emission factor and on the updated country specific emission factor. It is apparent
that the default emission factor slightly overestimates the emission estimates.

15

[Tgl

13

e default EF

country specific EF

10

1590 1594 1598 2002 2006 2010

Fig.3-9 Comparison of emission estimates from Natural Gas combustion based on the default emission factor and on the
country spedic emission factor

Recalculation /reallocation of Solid Fuels between 1Alc and 1A2

One discrepancy in reporting of Solid Fuels was found during the QC procedure last year. The official
Energy balance provided by CzSO divides the consumption ofrfuleésstructure similar to the Revised

1996 Guidelines (IPCC, 199%&tructure. Until 2010, the consumption of fuels reported in

G! dzil 2 LIN2P RdzOSNBR ¢ 61 & RAGARSR Ay &SSOz N2fmDusing thaN2 LJ2 NJ
QC procedure, the data prided by the database of the Register of sources and emissions were
compared with data reported in CRF. Comparison of category 1Alc showed far less Solid Fuels in CRF.
Detailed analysis indicated that this is the consumption of Brown -Qaghite in Sokolvska Uhelnaltd.

which also operates a combined heating and power plant. Brown €dagnite is used there for
production of Gas Works Gas, which is reported in category 1Alc. However the consumption of Brown
Coal was reported under autoproducers (lé\2). This research led to the reallocation of Brown Goal

Lignite in this submission. The consumption of Brown Coal reported in the Register of sources and
emissions database is allocated in 1Alc and this consumption of Brown Coal is subtracted from the
consumption reported under autoproducers. The remaining autoproducers consumption is then divided
according to same key as in the last submission. This recalculation takes place-20109%eriod; for

the 1990¢ 1994 period were these data allocated cectly. Fig.3-10 gives a comparison of the current

state after reallocation of Brown Coal and the state before this reallocation. It is apparentafteat
reallocation the consumption of Solid Fuels in 1Alc follows a more logical trend.
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Fig.3-10 Situation of Solid Fuels reported in 1Alc

Recalculation of 1A2c Chemicals (EU ESD team recommendation)

In the last submission, part of the naphtha used as feedstock was accidentally included under Liquid
Fuels in category 1A2c, but instead of taking 20 %, we had mistakenly taken 70 % (in 2005) or 80 % (in
20082010) of the naphtha as oxidised. These esti#natere corrected in this submission.

Recalculation of 1A4ly Biomass (charcoal use)

According to the recommendation of ERT raised during the Centralised review in Septembeth2012,

CH and NO emissions associated with charcoal use in category 1A4b Residential were calculated using
EF provided by the Revis&896 Guidelines (Table-1 in Volume 3 for CfiTable 18 in Volume 3 for

N;O) (IPCC, 1997) The apparent consumption of charcoal wadculated from the available data on
imports and exports and was then used for the activity data. Final emissions from charcoal use were then
included in emissions from biomass in category 1A4b. Thee@@sions were also calculated to ensure
consistencyn reporting. Since neither the Rsed 1996 Guidelines (IPCC, 198@r the 2006 Guidelines
(IPCC, 2008)rovide the emission factor, it was determined based on the elementary composition of
charcoal. The G@mission factoequalled28.72 kg C/TJ (105kg CQ'TJ).

3.7.2 Other Fuels (1Ala) z Recalculations

No recalculatios wereperformed this year.

3.7.3 1A3 Mobile Combustion - Source-specific recalculations

There was one recalculation for €€nission data in the road transport sector for the 1999010 time
period, because the G@ountry specific emission factor was determined for Natural Gas (CNG) in the
whole Energy sector. The detailed calculation methodolsglescribed in Annex 2
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Anather recalculation was performed for 1A3Road Transportation category Diesel @. QA/QC
procedures identified typographic error in this categerj\;O emissions, 2010. This issue has been
rectified.

3.8 Source-specific planned improvements

3.8.1 Stationary c ombustion

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

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

It is assumed, that following systematic comparison of activity data obtained in various ways, it will be
L2adaArofsS 2 NBFAYS GKS ylI A2yt DI BizLXY RSVl ZNIR29\E |,
to use this data for the QA/QC procedures.

Another improvement is planned for QA procedures. QA should be performed by an independent expert
who does ot participate in processing the National Inventory of Greenhouse Gases. It is intended to
SadlroftAaKk | Goe2NJAy3d IANBdAzZLXE S GKAOK gAff O2yairai
industry and energy production. Members of the group should beciaffy named by a letter of
appointment from CHMI as the coordination workplace.

3.8.2 1A3 Mobile Combustion

The planned improvements are related mainly to performance of projects to measure cetcific
emission factors in key categories of road transportatidhe greatest emphasis will be placed on
acquisition of sufficient data for G@nd N,O emission calculation and refinement of methodologies for
each category of transport.
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3.9 Fugitive emissions from Solid Fuels and Oil and Natural Gas (1B)

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

The current inventory includes ¢emissions fothe following categories:

 1B1 Solid fuels
9 1B2 Oil and Natural Gas

In 1BFugitive Emissiorfsom Fuelsategory, especiallyBlaCoal Mining and Handlingas evaluated as

a key category(Tab.3-27). Category 1B2 also was identified aeegt categonpby the latest assessment,

but only in one from the four tests (LA). Moreover, identifiers placed this category just over the
borderline betweerkeyand norkey categories

Fig. 3-11 depicts methane emissions trends from selected categories from the set®Fugitive
Emissions from Fuels

Tab.3-27 Overview of significant categories of sources in this sector (2011)

Category Character of category |Gas |% of total GHG*
1B1a Fugitive Emissions from Coal Mining and Handling KC (LA, TA, LA*, TA*) |CH 2.5
1B2 Fugitive Emissions from Oil & Gas operations KC (LA, LA%) CH 0.5

* assessed without considering LULUCF (without * means considering LULUCF)
KC: key category, LA: identified by level assessment, TA: identified by trend assessment
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Fig.3-11 Methane emissions trends from the sector Fugitive Emissions from Fuels [Gh CH

3.9.1 Solid Fuels (1B1)

The source categoryB1 Solid Fuetonsists of three suly source categories: source categdigla Coal

mining and Handlingsource categoryiB1lb Coal transformatioand source categor§Blc OtherThe

main process that emits more than 80 % of methane emissions from the caté@irySolid Fuels
category is underground mining of Hard Coal in the Ostkaai/t | NBI & | f S3aSNJ a2
Brown Coal mining by surface methods and paosgting treatment of Hard and Brown Coal. Caaing
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(especially Hard Coal mining) is accompanied by an occurrence of methane. Methapepdsca of the
coalformation process is physically bonded to the coal mass or is present as thgdsem pores and
cracks in the coal and in the surrounding rocks.

Fig.3-12 shows the trend of methane emissions in the whole time series.
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Fig.3-12 Methane emissions trends from the sector Fugitive Emissions from Solid FGg/<H]

Abandoned mines
Inthe Czech Republic thereeaalso abandoned mines occurring. All of them havgr€tbvery systems.

There is company, which has established mining areas for mining -ofafing in Ostravay I NIDA y+ | NB I
the abandoned mines there are automatic suction devices and firedamp stafineslamp arises from
abandoned mining pits and surface boreholes into abandoned areas. Mined firedamp is used at the place

of mining in autonomous cogeneration units (aggregate for electricity energy production with an ignition
combustion engine)( httpiivww.dpb.cz/).

3.9.1.1 Source category description
Coal Mining and Handling (1Bl1a)
In underground Hard Coal mining, 8l released from the coal mass and from the surrounding rocks

into the mine air and must be removed to the surface to prevent formation of dangerous concentrations
in the mine.

Underground Mines (1Blal)
In the Czech Republic, mainly Hard Coal is minechderground mines (i.e. Hard Coal: Coking Coal and

Bituminous Coal). Currently, underground mines are in operation in the OstravNJZA Yyt  O2 | f YA YA
In the past, Hard Coal was also mined in the vicinity of the city of Kladno. These mines werénclosed
2003. Brown Coal is mined in only one underground mine in the Northern Bohemia. Emissions from this
mine are reported together with surface mining of Brown Coalgnite in subcategorgBla2 Surface

Mines

Mining Activities (1B1lall)
The data of CzSOtime report CZECH_COAL.xlIs (CzSO, 2012) can be used for control purposes.

Hard-coal mining is the principal source of fugitive emissions of. THe mine ventilation must be
regulated according to the amounts of gas released to keep its concentratiorfetesal. At the end of
MbpnQad YAYS 3Ita NBY2OIf &a2aisvya 6SNB Ay(iNRRIOSR
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Y I NJIZ A yhiningtaged, fvhich permitted separate exhaustion of partial methane released in the mining
activity in the mixture contaimg the mine air. The total amount of methane emitted can be balanced
quite accurately from the methane concentrations in the mine air and their total annual volume.

PostMining Activities (1B1al2)
The activity data are the same as in categbBlall MiningActivities It is assumed that the entire

mined volume undergoes manipulation during which residual methane is released.
Surface Mines (1B1a2)
Mining Activities (1B1a21)

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

PostMining Activities (1B1a22)

The activity data are the same as in categhBla21 Mining Activitieslt is assumed that the entire
mined volume undergaetreatment during which residual methane is released.

Solid Fuel Transformation (1B1b)
The subcategory includes

a) production of Coke from Coking Coal

Fugitive methane emissions from coal treatment prior to the actual coking process are listed under
1Bl1laP PostMining ActivitiesEmissions from the actual production of Coke are given under 2. Industry.

b) production of briquettes from Brown Coal

Fugitive methane emissions from coal treatment prior to the actual briquetting process are listed under
1B1la22 PosMining Activities.CQ emissions from the actual production of briquettes are included in
subcategory 1A2f.

¢) productiorof charcoal

CH emissions from charcoal production were estimated using EF provided by tHeevised1996
Guidelines(IP@, 1997) the value of 1000 kg/TJ of charcoal producealswsed. Since there are no
available official activity data about charcoal production in the Czech Republic tbfficial data from
FAOSTAT statistics were used. The missing data were extrapol@iediefault net calorific vak 30
MJ/kg (Table 4.3 in Revisedl1996 Guidelines) was used to convert activity data to the energy units.
Resulting CiHmissions please see in thab.3-28.
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Tab.3-28 CH, emissions from charcoal production

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

Fugitive C@emissions are not estimated or are negligible and no known method is available for their
determination in this category (notation key NE). FugitNs#® emissions are not estimated because,
according to the current state of knowledge, these emissions canpotir (notation key NA) and also
Revised 1996 GuidelinéCC, 19900 not provide default emission factor.

Other (1B1c)
No other subcategory of fugitive methane emissions is known in the Czech Republic.

3.9.1.2 Methodological issues
Underground Mines (1B1al

Mining Activities (1B1lall)

Country specific emission factors were determined for calculation of fugitive methane emissions in

dzy RSNANRdzy R YAySa Ay GKS &a4SO2yR KItF 2F (GUKS wmMopd¢
methane emissions is givenTiab. 3295 & SS o0¢I {f YR b2@t6S132 MppT LD
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Tab.3-29 Coal mining and CHemissions in the OstravaKarvina coaimining area

Coal mining CH emissions Emission factors

[mil. t / year] [mil. m®/ year] m°/ 1
1960 20.90 348.9 16.7
1970 23.80 589.5 24.7
1975 24.11 523.8 21.7
1980 24.69 505.3 20.5
1985 22.95 479.9 20.9
1990 20.6 381.1 19.0
1995 15.60 270.7 17.4
1996 15.10 276.0 18.3
Total 167.31 3375.3 20.2

1990 till

1996 50.76 927.8 18.3

Onlythe values for 1990, 1995 and 1996 were used from this table to determine the emission factors.

The average value of the emission factor of 18& mas recalculated td2.261 kg/tusing a density of

methane of 0.67 rilkg. This emission factor is used fowal mined in the Ostravd | NJBA Yyt O2 1 f Y
area for years 19901999. The emission factor set by estimation at 50 % of this value was used for the
remaining Hard Coal from deep mines in other areas. This is valid for coal with minimum coal gas
capacityd 021 f FNBY (GKS YflIRy2 FINBI 2 wnnuw YR O21f ¥

The emission factors given ifab. 331 are used for 200Q; 2008. After 2008, the emission factor
calculated as the average value from the values for 20018, i.e.8.12 t/kt, is used Research with aim
to develop this emission factor was performed in 2011.

The management of OKD, a.s. (Osteava NIDA Yt YAy Sas 22Ayd akKlFNB 02YLJ
company monitors in very detail the issues about methane production. In nsgpim a request from the

reporting team, the company provided a document in which the total amount of gas released by OKD
mines was determined, together with the amount of methane withdrawn by degassing, the amounts of
methane used for industrial purposesenting of methane from degassing and the total amount of
methanereleased into the atmosphere.

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

mil.m® CH, * year"

year |total amount pumped out by | industrial venting from gas absorption | released into the
of gas gas absorption | use into the atmosphere atmosphere- total

2000 |236.7 84.1 77.9 6.2 158.8

2001 | 210.7 73.9 71.1 4.0 140.8

2002 |210.0 81.0 70.3 1.3 130.3

2003 | 200.6 74.8 72.8 2.0 127.8

2004 | 194.6 77.1 73.4 3.2 120.7

2005 | 207.7 73.9 70.3 3.6 137.4

2006 |221.1 76.9 75.9 0.8 145.0

2007 |194.7 71.5 71.0 0.5 123.7

2008 |199.5 68.8 68.5 0.3 131.0

This information was used to calculate the emission factors and to determine the average emission
factor, which is used for the period after 262008.
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Tab.3-31 Calculation of emission factors from OKD mines for period 2000 onwards

year OKD mining CH emissions EF
[kt/year] [t/lyear] [t/kt]
2000 11514 106 396 9.24
2001 11 844 94 336 7.96
2002 12 049 87 301 7.25
2003 11 301 85 626 7.58
2004 10 901 80 869 7.42
2005 10 822 92 058 8.51
2006 11 656 97 150 8.33
2007 10 153 82 879 8.16
2008 10 030 87 770 8.75
2000- 2008 100 270 814 385 8.12

For years 200@ 2008 were used emission factors givenlab. 331 for calculation of emission factors
from OKD mines. For years onwards 2008 is used average emission factors from the peri@a@@8)00
8.12 t/kt of mined hard coal, for period before 1999 the value is same as in previous submission 12.3 t/kt
ofminedcoab ¢ 1t + YR b2@t 6S1Z MphpTtod

This emission factor can be considered as emissions factor on the level Tidrillcountryspecific
emission factor, which is applicable for Ostratd NBBA y+ | NBI &

For other mines in the Czech Republic where hard coalalgasmined, the value of 6.7 t/kt was used

the same as in previous submissions. However it is necessary to remind that underground mining in the
mines of other areas than OKD is really minor and at the end of the first decad€' ce@tury was
completdy stopped.

Country specific emission factors were determined for calculation of fugitive carbon dioxide emissions.
An extra study was performed to determine the £nission factor for underground hard coal mining.
Monthly data on the concentrations and amounts of @@re processed for all the exhaust air shafts in

the OKD area for 2009, 2010 and for part of 2011. These data yielded an average value of the emission
factor, which is related to the volume of mining. The emission factor is equal to 22.75 t/kt of mined coal
and this emission factor is country specifigier Il level. This value is valid for the OKD area. The author

of the study recommended that the detmined emission factor for 19992009 be used. He determined

an emission factor 22.68 t/kt of mined coal for 2010 and it was recommended that this value also be
used for the subsequent years. These emission factors were used to extend the datg Emi€sbns

for underground hard coal mining; the values are given inTtal. 332.
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Tab.3-32 Emission factors and emissions from deep mining of hard coal

production emission emission of
year OKD factor CQ
[kt/year] [t/kt] [kt COlyear]

1990 20 059 22.75 456.3
1991 17 371 22.75 395.1
1992 17 271 22.75 392.9
1993 16 419 22.75 373.5
1994 15942 22.75 362.6
1995 15 661 22.75 356.2
1996 15 109 22.75 343.7
1997 14 851 22.75 337.8
1998 14 620 22.75 332.6
1999 13 468 22.75 306.4
2000 13 855 22.75 315.2
2001 14 246 22.75 324.1
2002 14 200 22.75 323.0
2003 13614 22.75 309.7
2004 13 272 22.75 301.9
2005 13 227 22.75 300.9
2006 14 280 22.75 324.8
2007 12 886 22.75 293.1
2008 12 622 22.75 287.1
2009 11 001 22.75 250.2
2010 11 435 22.68 259.3
2011 11 265 22.68 255.4

PostMining Activities (1B1al2)
Methane emissions in the subcategory of RBhing Activities are calculated using a uniform emission

factor based on the default value of 1.64 kgu/Cldoal; the activity data are employed at the same level
as in subcategory 1Blall Mining Activities.

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

Tab.3-33Used emissions factors and calculation of thissions from undeground coal mining in 2011

Amount of Coal Emission Methane
Produced Factor Emissions
[million t] [kg CHI] [Gg CH|
OKR (tier 111) 11.265 8.8 98.6
Other-tier | 0.000 6.7 0.0
Mining (tier 111 11.001 8.8 98.6
OKR (tier 1) 11.265 1.6 18.5
Other - tier | 0.000 0.6 0.0
PostMining (tier I) 11.265 1.6 18.5
Total subsector 1Blal 11.265 10.4 117.1

* OstravaY I NJJ A yfiningCaged f

Surface Mines (1Bla2)
Mining Activities (1B1a2)

Data from the source part of the questionnaire completedhia CzSO Questionnaire (CzSO, 2012), was
employed to determine activity data on extraction of Brown Coal and Lignite. The mining yearbooks and
other data sources continue to be used only for control purposes.
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During surface mining, escaping methane is reated to specific flow of air and thus it is far more
difficult to monitor the amount of methane escaping into the air. Consequently, default IPCC emission
factors are employed to calculate methane emissions from surface mining and frormposy
treatment (IPCC, 1N.

NATIONAKGHGNVENTORREPORT OF THEECHREPUBLIA990-2011

Tab.3-34llustrates the calculation of fugitive emissions of methane from surface coal mining activities.

Tab.3-34 Emission factors employed and calculation of &#hissions from surface coal mining in 2011

Amount of Coal Emission Methane
Produced Factor Emissions

[million t] [kg CH/] [Gg CH]
Mining (tier 1) 46.639 0.77 35.9
PostMining (tier I) 46.639 0.07 3.1
Total subsector 1B2al 46.639 0.84 39.1

3.9.1.3 Uncertainty and time -series consistency

The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year df990 to 2011. The uncertainties in the activity rate result primarily from
inaccuracies in weighing of extracted coal. Extensive research concerning new evaluation of uncertainties
was performed last year. Uncertainties in determining the activity dataewestimated at 4 %.

Uncertainties in calculating methane emissions further follow from the emission factors emplbyed.
emission factors for determining emissions from deep mining of hard coal are based on measurement of
the methane concentrations in thair ventilated from underground mines in the second half of the
Mddn Qa d ¢ KS dzy OSNJIi | Ay (i éredioye af thkeSevebof 2@a A 2y T Ol 2 N&

The uncertainty in the G@mission factor is considered to be at the level of 25 %.

Summary of ncertainty estimates provides Tab-33.

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

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

3.9.1.4 Source specific QA/QC and verification

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

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

i activity data employed,

1 emission factors employed,
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1 calculation procdures employed,
9 transfer of numerical data from the working set to the CRF Reporter.

During control of the activity data, the CzSO data were compared with the data from the Mining
Yearbook. Good agreement was found.

In control of the emission factors empled, the emission factors used in the Czech Republic
methodology were compared with the emission factors of Slovakia, Poland and Germany in the context
with the default emission factors. It was found that the emission factors employed for calculation of
emissions in the Czech Republic methodology correspond, in their range, to the emission factors
employed in the other countries. Comparison of the emission factors used in the

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

3.9.1.5 Source-specific recalculations

Solid Fuels Transformation Charcoal productiddRT recommendation
According to the recommendation of ERT the calculation of €hissions from charcoal production

were performed by using EF provided by the Revik@86 Guidelines(IPCC, 1997}he value of 1000

kg/TJ of charcoal produced were used. Since there are no available official activity data about charcoal
production in the Czech Republic the-afficial data from FAOSTAT statistics were used. The missing
data were extrapolated. The dafl net calorific value 30 MJ/kg (TablelB in Revised 996 Guidelines)

was used to convert activity data to the energy units. Resultinge@lissions please see in thab.3-28.

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

3.9.2 Oil and Natural Gas (1B2)

Source category 1B2 Oil and Natural Gas consists of four source subcategories: source tBayQy
source categontB2b Natural GadB2c Venting anélaringand source subcategofyB2d Other

Approximately 10 % of emissions are formed in the Czech Republic from gas industry in extraction,
storage, transport and distribution of Natural Gas and irfiital use. Crude Oil extraction and refining
processes are less important.

Determination of methane emissions from the processes of refining of Crude Oil is based on the
recommended (default) emission factors according to the IPCC methodology.

Methaneemissions from the gas industry were determined using national emission factors based on the
specific emission factors for the individual parts of the gas industry system (Alfeld, 1998).

The graph irFig.3-13 gives an overview of the trend in emissions in this category in the time series since
1990.

Part 1. Annual inventory submission 104



oo
sA CHMI NATIONAGHGNVENTORREPORT OF THEECHREPUBLIA 9902011

48

CH, emissions[Ggfyear]
wa
=

27

20

1950 1993 1996 1999 2002 2005 2008 2011

Fig.3-13 Methane emissions trends from the sector Fugitive Emissions from Oil and Natura|[GaEH)

3.9.2.1 Source category description

Oil (1B2a)

CH emissions from Crude Oil transport and refining and from Crude Oil mining, which is performed in
the Czech Republic ioombination with mining of Natural Gas, are reported in this category,. CO
emissions from the refinery resulting from combustion processes (including flaring) are included in

1A1b Crude Oil Refining

1B2al Exploration
Exploration is not systematicalherformed in the Czech Republic.

1B2a2 Production
Crude Oil is mined in the Czech Republic in Southern Moravia. The following table gives the amount of

mined Crude Oil in the territory of the Czech Republic.

Tab.3-36 Crude Oil mining in the CR in 20Q2011

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

1B2a3 Transport
Transport of Crude Oil in the territory of the Czech Repubtieriformed only in closed systems (pipeline

transport). So far, emissions from this subsector have not been evaluated. In the context of internal
control procedures, this fact was identified as an inadequacy and thus default emission factors were
used to alculate fugitive ClHand CQ@emissions in this subsector.

1B2a4 Refining / Storage
Crude Oil is processed in the territory of the Czech Republic in two main refinery fadiitie®.37 gives

the total volume of Crude Oil processed in the Czech Republic.

Tab.3-37 Total Crude Oil input to rafineries in CR in 2002009 [kt/year]

Year 2000 | 2001 [ 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Refinery Intake | 5871 | 6072 | 6238| 6573 | 6704 | 7746 7866 7394 | 8249| 7376 7901 | 7098
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1B2a5 Distribution of oil products
The final products after processing Crude Oil no longer codiagolved methane or carbon dioxide and

thus fugitive emissions are not considered in this subcategory. For completeness, activity data
corresponding to the volume of processed Crude Oil in the individual years were recorded in CRF.

1B2a6 Other
No other gerations are considered.

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

. A B C D
Category Tier Activity Emission Factors CH, Emissions Emissions CH
(kg CH) (Gg ChH
C=(AxB) D = (C/16)

Production- OIL PJ oil produced kg CH/PJ

domestic production 3 7.00 5288 36 991 0.037
Transport PJ oil refined kg CH/PJ

transport of Crude oll 300.7 146 43 938 0.044
Refining PJ oil refined kg CH/PJ

processing of Crude oil | 1-2 300.7 1150 345 854 0.346

CH, from Oil 0.427

1B2b Natural Gas
1B2b1 Exploration
Emissions formed aexploratory boreholes are reported in this subcategory. This activity is not

performed in the Czech Republic, or is completely random.

1B2b2 Production
Natural Gas is extracted in the Czech Republic in the area of Southern Moravia, accompanying extraction

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

Tab.3-39 Extraction of Natural Gas in the CR in 200011

Year 2000 | 2001 | 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
[mill. m%year] | 219 | 160 | 153 | 168 | 215 | 201 | 194 | 201 | 199 | 178 | 203 | 184
This subcategory contains estimations of emissions formed during the actual technical operations during minitigge with
exception of venting and flaring.

1B2b3 Transmission
A transit gas pipeline runs through the territory of the Czech Republic, transporting Natural Gas from

Russia to the countries of Western Europe, with a length of 2,455 km. In addition to thislogasr
pipeline, a system of highressure gas pipelines is in operation in the territory of the Czech Republic,
providing supplies of Natural Gas from the transit gas pipeline and underground gas storage tanks to
centers of consumption. In 2011, the highessure gas pipelines had an overall length of 16 610 km.

This length is gradually increasing. This subcategory also includes all the technical equipment on high
pressure gas pipelines. On the transit gas pipeline, this consists primarily of compstdsms and
transfer stations, while measuring and regulation stations are located on domestidistagmce gas
pipelines.
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Emissions formed during controlled technical discharge of Natural Gas at compressor stations, during
inspections and repairs to pfines and emissions from pipeline accidents are estimated. These
emissions are recorded by the gas companies. In addition, escapes of Natural Gas from leaks in the entire
pipeline system, including technical equipment, are also evaluated.

1B2b4 Distributon
Emissions from distribution gas pipelines, with an overall length in 2011 of 60 425 km, and during

consumption at the end consumer are reported in this category. The distribution networks are being
continuously lengthened and the number of customerisigseasing.

1B2b5 Other Leakage 1B2b51 at industrial plants and power stations
Emissions from storage (injection and mining) of Natural Gas in the territory of the Czech Republic are

reported in this subcategory. The total turnover (injection and nghiof Natural Gas in underground
storage areas corresponded to 2 435 mifim2011.

1B2b5 Other Leakage 1B2b52 in residential and commercial sectors
No emissions were identified in subcategdi32b52 Other leakage in the residential and commercial

sedorsin the Czech Republic and thus the notation NO is employed.

Activity data, emission factors and the resultant emission data are givéalir8-40 for the entire 1B2b
Natural Gassector.

Tab.3-40 Calculation of ClHemissions from Gas in 2011 in structure IPCC

A B C D
Category Tier Activity EFrglcsizlrc;n CH Emissions CHEmissions
(kg CH) (Gg ChH
C=(AxB) D = (C/16)

GAS
Production/Processing PJ gas produced | kg CH/PJ
(domestic production NG) 3 6.27 39 354 246 560 0.247
Transmission andistribution PJ gas transporte( kg CH/PJ
(transit transport and high pressur 5
pipeline) 1362.0 7 931 10 802 348 10.80
Distribution PJ gas distribeted| kg CH/PJ
(low pressure pipeline) 162.7 116 408 18 936 594 18.94
Other Leakage PJ gastored kg CH/PJ
(underground storage) 3 82.89 14 758 1223 336 1.22

TOTAL CHrom Gas 31.21

1B2c Venting and Flaring
In this categoy the default EFs from th&ood Practice Guidand#?CC, 200Q}able 2.16, pages 2.86

2.87) were used. The EF value of 204E5g per 103 frwas used for conventional oil production, which

gla GF 1Sy FTNRBY (GKS ahAt tNRBRAZOUAZ2Y S [ 2Yy@SYyldAz2yl
activity data are requéed in kg/PJ, the value was converted to 7 327.9 kg/PJ by using the typical value of
density for crude oil of 880 kg/t and NCV = 41.87 MJ/kg (this value was calculated as the weighted
average for the 1994 2008 period from the CzSO questionnaires for.IEA)
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In addition, the estimations of GOCH and N,O emissions from venting and flaring in the course of oil
production were obtained by using théefault EFs provided by th€&ood Practice Guidanc@PCC,
2000)see table 2.16, page 2.86). In this caseftil®owing EFs were taken (from the part of the table for
Ghif tNRRdAzOGA2YS>S [/ 2y@SYylGAz2ylf hAatx xSyidAy3a | yR

1.B. 2. c. Venting

CH: 6.2E05 to 270ED5 Gg per 103 fitonventional oil production
CQ: 1.2E05 Gg pefl03 n? conventional oil production

1.B. 2. c. Flaring

CH: 0.5E05 to 27E05 Gg per 103 frconventional oil production
CQ: 6.7E02 Gg per 103 ftonventional oil production
N,O: 6.4E07 Gg per 103 frconventional oil production

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

For Clg only the minimum and maximum values of the EF range are given. Taking into account that the
range is rather wide, we assumed logmal distrbution; see 2006Guidelines(IPCC, 2006)Vol. 1:
General Guidance and Reporting, Chapter 3.2@obd Practice @dance (IPCC, 2000fpor selecting
probability density functions, p. 3.23. Therefore, the average of the logarithms was used for evaluation
of the EFs for venting and flaring:

1.B. 2. c. Venting

CH: 11104 kg/PJ
CQ: 325.7 kg/PJ

1. B. 2. c. Flaring

CH: 997.2 kg/PJ
CQ: 1818399 kg/PJ
N,O: 17.4 kg/PJ

Tab. 341 gives the ClHand CQ emissions from Venting for domestic extraction of petroleum©N
emissions are not included in this subcategory since no emission factor is available for their calculation.
Tab. 341 further contains Clij CQ andN,O emissions from Flaring in domestic eadtion of petroleum.
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Tab.3-41 Emissions of C5HCQ and N,O from Venting and Flaring in 19992011

Venting- emissions [t/year] Flaring- emissions [t/year]
CH, CcQ CH, CQ N,O
1990 23.4 0.688 2.1 3839 0.037
1991 31.5 0.924 2.8 5162 0.049
1992 37.7 1.107 3.4 6 180 0.059
1993 51.0 1.495 4.6 8 346 0.080
1994 59.4 1.744 5.3 9735 0.093
1995 67.5 1.974 6.1 11 022 0.105
1996 70.3 2.055 6.3 11 476 0.110
1997 75.4 2.204 6.8 12 306 0.118
1998 82.7 2.419 7.4 13 505 0.129
1999 85.2 2.490 7.6 13904 0.133
2000 81.6 2.385 7.3 13 317 0.127
2001 85.2 2.492 7.7 13911 0.133
2002 123.6 3.614 11.1 20176 0.193
2003 147.6 4.316 13.3 24 099 0.230
2004 142.2 4.159 12.8 23 220 0.222
2005 145.5 4.254 13.1 23 751 0.227
2006 123.5 3.612 11.1 20 168 0.193
2007 114.9 3.361 10.3 18 764 0.179
2008 112.9 3.300 10.1 18 425 0.176
2009 103.5 3.037 9.3 16 902 0.161
2010 82.9 2.430 7.4 13570 0.130
2011 77.7 2.278 7.0 12 682 0.121

3.9.2.2 Methodological issues

1B2a Oil o o A A X o o
5dzNAyYy 3 UKS wmMdpbonQasz /1 SOK NBFAYSNRASA KI GBS dzy RSNE
reconstruction, to decrease technical losses of raw materials and final products. Comprehensive
verification has been carried out of the seals of the individitihgs, pumps and all the technical
equipment. This entire process, which was carried out mainly for economic reasons, also led to a
decrease in overall emissions, especially of NMVOCs. Consequently, the emission factors taken from the
IPCC methodologftPCC, 1997) can be considered to correspond to the current technical condition of
refineries in this country. In this connection, it should be pointed out that fugitive emissions from
NEFAYSNE GSOKy2f238 O2dzZ RyQil 0 SheyRa&(h& Noridesfed Ritho & R A
specific air outlets or chimneys. Thus, they can be determined only on the basis of professional estimates
from balance losses or using emission factors. The resultant emissions of the individual substances were
compared with thedata in the national emission database and are of the same order of magnitude.

In general, it can be stated that fugitive greenhouse gas emissions occur in this subcategory only in
operations in which Crude Oil saturated in carbon dioxide and methani@ isontact with the
atmosphere. All operations involving Crude Oil in the Czech Republic are hermetically sealed. Thus,
fugitive emissions are formed only through leaks in the technical equipment. Following thermal
treatment of Crude Oil, the resultant pdacts no longer contain any dissolved gases and no fugitive
emissions need be considered in subsequent operations.
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1B2al Exploration
Activity data: number of mined boreholasnotation key NO, default emission factors have not been

published for C®and CH, ¢ notation key NO.N,O emissions: notation key NAY,O emissions are
practically not formed in exploratory work.

1B2a2 Production
Activity data for determining Cl¢missions are taken from the Cz&@EA questionnaires and controlled

using data fromhe Mining Yearbook. Glemissions are determined as the product of annual Crude Oil
mining and the emission factor. The emission factor has a value of 5,287 kg/PJ and was determined on
the basis of published data in (Zaretal,1997) The emission factowas determined as the sum of the
individual emission factors from pumping of raw Crude Oil and from storage of raw Crude Oil. These data
were obtained by direct measurement. The resultant emission factor was increased by an estimate of
fugitive emissionat mining boreholes (probes).

1B2a3 Transport
In this case, the activity data correspond to the total amount of petroleum transported through the

territory of the Czech Republic by the pipeline system in the individual years. This amount corresponds to
the Total Crude Oil input to refineries. Thefaldt emission factors fronoodPractice Guidanc8PCC,
2000)Table 2.16, page 2.87 are employed to calculate thea@tH CQemissions.

EF Ckc¢ 0.00015 kt/PJ, EF €©0.00001 kt/PJ. These emission factemsre used to calculate fugitive
emissions for the years since 1990.

1B2a4 Refining / Storage
Methane emissions from refining are calculated using IPCC Tier 1 methodology4Patlin 2006 IPCC

Guideline¥. Emissions are calculated by multiplying theoamt of Crude Qil input to refinery by the
emission factor. The emission factor value used was 1,150 kg/PJ.

The IPCC method does not give any EF fgio€@0. Consequently, the notation key NE is used in CRF.

1B2a5 Distribution of oil products
The avadble IPCC methodology does not provide any EF for @@or N,O ¢ notation key¢ NE. The

products which originate during oil processing cannot contaip@@H® ¢ KSNBE Aay Qi (y26
which could arise fugitive GOr CH emissions during the digbution of oil products.

1B2a6 Other
Activity data: notation key: NO; ¢hhd CQemissiong; notation key NO.
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1B2b Natural Gas
Leakages in the distribution network and household distribution pipes can be considered to constitute

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

As a method was developed in the last few years for determining methaneiensss the gas industry

using specific emission factors, this sophisticated method of calculation continues to be used, although,
from the standpointof ref. (IPCC2000), calculation using default values would probably suffice.
Qualified estimation of mihane emissions is thus carried out using specific emission factors for the
individual parts of the gas industry system (Alfeld, 1998). The total emission value given corresponds to
about 0.3 % of the total consumption of Natural Gas in the Czech Reptli#icletailed calculation given
corresponds to Tier 2.

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

1 through poor seals in the flanges and joints, fittings, probes in miningstom@ge fields and
other parts of the pipeline system,

9 through pipeline perforation,

9 through technical discharge of gas into the air,

1 through accidents.

1B2b1 Exploration
Exploration is not performed in the Czech Republic and thus the notation key dedsin the CRF

Report for the emissions and activity data.

1B2b2 Production

1B2b3 Transmission

1B2b4 Distribution

1B2b5 Other LeakagelB2b51 storage of Natural Gas

=A =4 =4 =4

Fugitive methane emissions are calculated in these subcategories using an internkticalanodel

based on the methodology proposed in 1997 in IGU (Alfeld, 1998). Calculations of emissions are
supplemented by data from the national Integrated Pollution Register (IPR) and investigations at
individual distribution companies on registered tsnbf Natural Gas.
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Tab.3-42Model calculation of Cklemissions in the Natural Gas sector (2011)

EF Activity data Emissions

value units value units mil.m3/year

production 0.20 | 9% vol. 184.0 mil. m° 0.368
high pressure pipelines 600 m3/km.year 16 610 km 9.966
Compressors 6.157
storage 0.075 | % vol. 2435 mil. nm° 1.826
regulation stations 1000 m/station 4421 pcs 4.421
distribution network 300 m3/km.year 60 425 km 18.127
final comsumption 2 m>/consumer 2 857 591 pcs 5.715
Total 46.580

Emissions in Gg (0.67 kgim 31.2

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

3.9.2.3 Uncertainty and time -series consistency

The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year of 1990 to 2009. Uncertainties in determining the activity data are estimated
at 7 %. This estimate is based on thegs®n of measurement of the volumes of Crude Oil, Crude Oil
products and Natural Gas.

The emission factors for determining emissions in extraction of Natural Gas and Crude QOil are based on
specific measurements, accompanied by an error of approx. 10 ¥gsiBmfactors used to determine
emissions in transport and distribution of Natural Gas are based on isolated measurements and
estimates by experts in the gas industry. The uncertainty in these emission factors is considered to be at
the level of 25 %. Detmination of gas leaks in technical operations, startipgof compressors and
accidents, as appropriate, are evaluated on the basis of calculations with knowledge of the necessary
technical parameters, such as the gas pressure, pipeline volume, etantbgainties then correspond

to knowledge of these technical parametey40 %. The other emission factors were taken from the IPCC
methodology as default values, considered to have an uncertainty of 80 % in this methodology. Overall,
the uncertainty in he emission factors in category 1B2 Oil and Natural Gas is estimated to equal 75 %.

Summary of uncertainty values provides Tad.33

Tab.3-43 Uncertainty estimdes for fugitive emissions from Oil and Natur@as

AD EF
Gas Source category uncertainty | uncertainty | Origin of actual level of uncertainty
(%] (%]
. E. Krtkova, V. Neuzil, AD and EF unc. in line
CcQ 1B2 Oil and Natural Gas 7 75 2006 Guidelines
CH 1B2 Oil and Natural Gas 7 75 E. _Krtl@va, Weuzil, AD u_nc. in line with 20(
GuidelinesEF unc. expert judgement
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3.9.2.4 Source specific QA/QC and verification

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

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

activity data employed,

emission factors employed,

calculation procedures employed,

transfer of numerical datadm the working set to the CRF Reporter.

= =4 =4 =4

In control of the activity data, the CzSO data were compared with the data from the Mining Yearbook
(Mining Yearbook, 2012) and with data obtained by an investigation at the individual gas distribution
companies. God agreement was found. In control of the emission factors employed, the emission
factors used in the Czech Republic methodology were compared with the emission factors of Slovakia,
Poland and Germany in the context with the default emission factorsa#t fwsund that the emission
factors employed for calculation of emissions in the Czech Republic methodology correspond, in their
range, to the emission factors employed in the other countries. Comparison of the emission factors used
in the Czech Republic thithe emission factors of the surrounding countries corresponds to the level of
Tier 2.

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

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

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

3.9.2.5 Source-specific recalculations

No recalculations were performed in trégbmission.

3.9.2.6 Source-specific planned improvements
Specific attention will be paid to uncertainty determination and assessment.
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4 Industrial Processes (CRF Sector 2)

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

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

In 2011, the totalaggregate GHG emissions from industrial processes were 11 773.99 Gg of CO
equivalents, which represent decrease d¥2compared to the previous year. Emissions decreased by 40
% compared to the reference year 1990.

4.1 Overview of sector
4.1.1 General descriptio n and key categories i dentification

The major share of G@missions in this sector comes from ssdurce categories 2C1 Iron and Steel
Production and 2A Mineral Products.

N,O emissions coming from 2B Chemical Industry argh$ emissions andonsumption are less
significant. Iron and steel, Cement productiongdses Use, Limestone and Dolomite Use, Lime
production and Nitric acid production can be considered tokbg categoriegKC) according tGood
Practice Guidanc¢lPCC, 2000, IPCC, 2003b.4-1 gives a summary of the main sources of direct
greenhouse gases in this sector, shows share of national emissionslia2d1ists type of ke category
analysis for key categories.

Tab.4-1 Overview of main categoriesiisector Industrial Pocesses (2011)

Category Character of category Gas % of total GHG*
2C1 Iron and Steel Production KC (LA, TAA*, TA¥) CQ 4.2
2A1 Cement Production KC (LA, LA%) CQ 1.3
2F16 Fgases UseODS substitutes KC (LA, TA, LA*, TA%) HFCs, PFCs 0.9
2A3 Limestone and Dolomite Use KC (LA, TA, LA*, TA¥) CQ 0.9
2A2 Lime Production KC (LA, LA¥) CcQ 0.5
2B1 NHProduction NonKC CcQ 0.4
2B2 Nitric Acid Production KC (TA, TA*) N,O 0.3

* assessed without considering LULUCF
KC: key category, LA, LA*: identified by level assessment with and without considering LULUCF, respectively
TA, TA*: identified by trenalssessment with and without considering LULUCF, respectively
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4.1.2 Emissions trends

This chapter describes the emissions of greenhouse gases in more disaggregated way tharchapter
Trends in Greenhouse Gas emissions.

GHG emissions in this category are driven mainly by economic development, supply and demand of
products, where abatement technology is used onlgpecific cases (e.g. nitric acid production) or the
driving force is different e.q, ozone depleting substances.

GHG emission trends for the principal categories of industrial processes are depidteglbh and Fig.
4-2. Emissions in 2009 and 2010 were rather influenced by the economic ctisief Aescription of the
relevant category trends is provided for all the categories in the following chapters.
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Fig.4-1 GHG emissiositrend from Industrial Rocesses1990¢ 2011 [Tg C&eq.]
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2F Consumption of Halocarbons and SF6

Fig.4-2 Share of GHG emissions from individual subcategories on the whole sector of Industrial Processes in 1990, 2000, 2011
[Gg CQeq)]

Category 2A Mineral Products includes practically only emissions 08Il as category 2C Metal
Production. C@emissions from the 2B Chemical Industry comes from 2B1 Ammonia Production, while
N,O emissions originate from 2B2 Nitric Acid Production. Industrial €@hissions are insignificant.
Emissions from the use ofgases (category 2F) are classified in greater detail in the following figure.
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4.2 Mineral Products (2A)

This category describes GHG emissions from the-coombustion processes from the following
categories: 2A1 Cement Production, 2A2 Lime Production, 2A3 bineeatd Dolomite Use, 2A4 Soda
Ash Production and Use and 2A7 Other.

Fig. 4-3 depicts the share of G@missions in this category. The major share (44 %) belongs to 2A1
Cement Production, 30 % belongs to 2A3 Limestone and Dolomite Use production and 18 % to 2A2 Lime
Production. Tab.4-2 lists the C@emissions inthe individual subcategories in 2A Mineral Products in
2011.

30%

18%

® 2A1 Cement Production ® 2A2 Lime Production
® 2A3 Limestone and Dolomite Use m 2A4.2 Soda Ash Use
2A7.1 Glass Production 2A7.2 Bricks and Ceramics Production

Fig.4-3 The share of individual categories in gémissions from category 2A Mineral Products in 2011 [Gg]CO

Tab.4-2 CQ emissions in individual subcategories in 2A Mineral Products category in 192011

Category 2A CQ emissions [Gg]
2A1 Cement| 2A2Lime | 2A3 Limestone and| 2A4.2 Soda Ashl 2A7.1 Glass 2A7.2 Bricks and
Production | Production Dolomite Use Use Production Ceramics Production
1990 2 489.18 1 336.65 677.51 NO 173.12 153.37
1991 2 308.92 844.66 605.37 NO 148.43 127.93
1992 2 468.42 831.46 282.51 NO 146.46 123.12
1993 2 194.55 778.67 251.37 NO 142.06 147.18
1994 2 208.38 806.53 290.97 NO 153.60 150.98
1995 2 005.01 817.53 519.03 NO 116.48 144.39
1996 2116.49 830.73 662.96 NO 122.50 175.76
1997 2 083.36 852.73 750.60 NO 135.80 213.49
1998 2 067.65 797.00 909.35 NO 141.68 271.46
1999 1962.91 787.47 975.24 NO 145.88 210.67
2000 1 936.86 828.53 1007.85 NO 167.58 225.50
2001 1628.84 827.06 1033.10 0.1031 168.42 201.58
2002 1403.48 815.33 1043.28 0.2098 188.86 151.81
2003 1484.85 808.00 1 032.65 0.3266 198.24 161.55
2004 1626.76 808.73 1044.81 0.4359 232.68 160.78
2005 1624.53 762.82 1055.00 0.4682 231.56 181.00
2006 1748.45 758.02 1 069.05 0.3458 245.00 153.92
2007 2 043.08 794.07 1105.73 0.5016 236.32 184.36
2008 1996.15 742.01 1017.32 0.5597 212.69 161.32
2009 1 566.08 625.43 944.84 0.4129 186.10 126.25
2010 1 469.27 670.89 1021.32 0.8604 143.15 119.73
2011 1 664.53 691.42 1151.23 1.0620 193.31 122.14
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Tab.4-3 gives an overview of the emission factors used for computations of emissions in category 2A
Mineral Products in 2011.

Tab.4-3 CQ emission facbrs used for computations of 2011 emissions in category 2A

Emission factor CO unit Source or type of Ef
2A1 Cement Production 0.5314 t CQ/ tsinter EU ETS
2A2 Lime Production 0.7884 tCQ/tCal CSs
2A3 Limestone and Dolomite Use
from use insintering plants 0.08 t CQ/ tsinter EU ETS

2A4 Soda Ash Use 0.415 t CQ/t soda ash IEF
2A7.1 Glass Production 0.14 t CQ/ t glass EMEP/CORINAIR
2A7.2 Bricks and Ceramics Production 1.26 t CQ/ tiles thousand M CS

0.09 t CQ/ brick unit CS

0.028 t CQ/ troofing tiles CS

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

4.2.1 Cement Production (2A1)

CQ emissions from cement production have decreased since 1990 by 33 %. The decrease in the
SYrAaaAirzya RdAdNAYy3I mbdpnQad ol & OFdzaSR o6& GKS GNIyaa
led to decline in industrial production and consequently to decremsemissions. Since 2003, the

cement production began to recover and production has increased. Decrease in emissions since 2008
was caused by the economic crisis and related construction constraints.

4.2.1.1 Source category description

Cement production is one dthe traditional anthropogenic sources of carbon dioxide included in
inventories; however, its importance is incomparably smaller than the total combustion of fossil fuels.
Approx. 60 % of the G& emitted during transformation of raw materials (mainlgcdrbonization of
limestone). Proceseelated CQis emitted during the production of clinker (calcination process) when
calcium carbonate (CaG)ds heated in a cement kiln up to temperatures of abo®ODc / ® 5 dzNRA y I
process, calcium carbonate ism@rted into lime (CaQ calcium oxide) and carbon dioxide. £O
emissions from combustion processes taking place in the cement industry (especially heating of rotary
kilns) have been reported in IPCC category 1A2f. Limestone (and dolomite) containsadlsmsmnt of
magnesium carbonate (MgG)Cand fossil carbon (C), which will also calcinate or oxidize in the process
causing C@emissions.

4.2.1.2 Methodological issues

CQ emissions fronRAl1Cement productioran be calculated according to the 2000 QR C, @00)

from the production of cement (Tigl) or clinker (TieR). The Tier 1 approach was employtesvards

2006 submission. The cement production statistic was available and default emission factor from the
Revised 1996 Guidelines (IPCC,7)99e. 0.4985t CQ/t cement, was used for estimating of €O
emissions from cement production throughout the nineties.

2006 Guidelines (IPCC, 2006) describes an approach based on direct data from individual operators of
cement kilns (TieB). Since 2006 submission mettology equal to the Tie3 has been employed. GO
emissions are based on data submitted by the cement kiln operators in the EU ETS system. EU ETS
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system covers all cement kiln operators in the Czech Republic. Information submitted directly by cement
kiln operators is available foyears 1990, 1996, 19982002 and 2005 2011. For these years, the
emission factor value was derived from individual installation data collected for EU ETS (emissions) and
from CCA data (activity data about production of clinkdfor other years the EFs were interpolated. The
content of calcium/magnesium oxide (CaO/MgO) and composition of the limestone and dolomite are
measured and independently verified. These parameters are used for calculation of fremSions

and, therdore, substantial attention is devoted to their determination.

The methodology used for G YA &daA2ya Ydzad oS Ay | O0O2NRIyOS 44
MHKHANG 2 &ally2@SyN LlRaildzlddz 1 2240020t yNz Q&1 20t
Decree 12/2009 establishing a procedure for identifying, reporting and verifying emissions of greenhouse
gases) and the EU legislation (Commission Decision of 18 July 2007 establishing guidelines for the
monitoring and reporting of greenhouse gas enassi pursuant to Directive 2003/87/EC of the
European Parliament and of the Council).

All operating cement plants in the Czech Republic are equipped with dust control technology and the
dust is then recycled to the kiln. Only in one cement plant is a goaall of the CKD discarded, for
technical reasons. Use of dolomite or amount of magnesium carbonate in the raw material, as well as
fissile carbon (C) content is known, all above mentioned variables ardarsenhissions estimates in the

EU ETS system

Data on cement clinker production is published by the Czech Cement Association (CCA) (CCA, 2012),
which associates all Czech cement producers. Clinker production data together with interpolated EF was
used for years without direct data from cement kiln ogtrs. IEF, which is calculated based o CO
emissions and clinker production, varies from 0.5267 to 0.5583@1 t clinker.

Tab.4-4 introduces theactivity data for clinker production, emission factor and,@issions for the
whole time series.

Tab.4-4 Activity data, CQemission factor and C£emissions in 2A1 Cement Production category in 192011

unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000

Clinker
production kt 4726 {4368 | 4653 |4122 | 4134 | 3740 {3934 | 3829 | 3758 | 3547 | 3537
EF Co t CO/t

clinker | 0.527 | 0.529 |0.531 |0.532 |0.534 |[0.536 |0.538 [0.544 |0.550 |0.553 |0.548

Emissions CO Gg |2489 2309 [2468 |2195 2208 2005 |[2116 |2083 | 2068 | 1963 | 1937

unit 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

Clinker
production kt 2954 [2549 | 2725 | 3017 | 3045 | 3288 {3837 |3759 |2923 | 2748 | 3132
EFCO t CO/t

clinker | 0.551 | 0.551 |0.545 |0.539 |0.533 [0.532 |0.532 [0.531 |0.536 |0.535 |[0.531

Emissions CO Gg 1629 |1403 | 1485 |1627 [1625 |1748 |2043 |1996 | 1566 | 1469 | 1665

4.2.1.3 Uncertainty and time -series consistency

Last year the research was conductedider to develop new uncertainty estimates. The uncertainties

for this category are based on the 2006 Guidelines (IPCC, 2006). Since the Tier 3 is used for determining
emissions in this category the uncertainties were estimated at the level of 2 % badlbtieity data and
emission factors. Overall uncertainty data are given in Chapter 1.7.
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Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2011.

4.2.1.4 Source-specific QA/QC and erification
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Fig.4-4 Comparison of clinker production data provided by CzSO and CCA

The input information and calculations are archived by the sectoral expert and the coordinator of NIS.

In addition to verification othe input data, the interannual changes of the implied emission factors are
analysed

4.2.1.5 Source-specific recalculations

One recalculation was performed for this category in this submission. A discrepancy, enf&Sion
calculations caused by a computational error in the 20P805 emissions was discovered during the QC
procedure. These errors were corrected in this subioissThis inconsistency became also apparent by
verification of implied emission factor which now indicates more accurate cobiged-5 indicates the
RATFSNBYOS 06S0G6SSy GKS LINBEtAYAYINE YR aNBOIf Odz |
reliable course after the recalculation.
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Fig.4-5 Comparison of IEF G®efore and afte recalculation
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4.2.1.6 Source-specific planned improvements
Since the Tier 3 method is used for emission calculations in this category, no significant improvements
are planned.

4.2.2 Lime Production (2A2)

CQ emissions from lime production have decreased consiolgraince 1990 by 4%. The decrease in
emissions between 1990 and 1991 was caused by the transition from a planned economy to a market
economy and closing of lime kilns, together with a decrease in industrial production. Since then, lime
production has vaed slightly around 100 kt/year. In 2009 the production dropped to a minimum for

the whole period of 853 kt. In 2011 the lime production slightly increases in comparison with previous
year to 943 kt which introduce the change d¥@3in C@emissions irthis category.

4.2.2.1 Source category description

From a chemical point of view, lime is calcium oxide, SQeleased during calcination. During the
production of lime, the limestone is heated up which leading to decomposition (i.e. calcination) of
CaC@MgCQGto the lime (CaO, CakgO) and COwhich is released to the atmosphere.

4.2.2.2 Methodological i ssues

Emissions from lime production are calculated in line with 2000 (BPGC, 20000nly C@emissions

generated in the process of the calcination step of limeatment are considered in this category. £O
emissions from combustion processes (heating of kilns and furnaces) are reported under category 1A2f.
National EF reflects the production of lime and quick lime (0.7884 £« CO i f AYSU0 06+t OKI
Furthermare, it is taken into account the average purity2(9 6+t OKF X wHnannnothe2 ¥ € A Y
Czech Republic.

Activity data are based on statistics from the Czech Lime Association (CLA, 2012), which publishes data
on pure lime production. These data werensidered to be more accurate than data provided by CzSO
which do not differentiate between lime and hydrated lime.

Tab.4-5 shows comparison of G@missions calculated according to IPCC methodology and process
related emissions reported for EU ETS. ETS data closely corresponds to the IPCC methodology and
national circumstances. Two lime producers are not included in the EU ETS data.

Tab.4-5 Comparison of C@emissions from lime production 200§ 2011

Lime produced Processspecific CQemissions
[t/ year] [Cal

IPCC methodology EU ETS
2005 1040 763 738
2006 1034 758 748
2007 1083 794 772
2008 1012 742 717
2009 853 625 596
2010 915 671 646
2011 943 691 676
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Tab.4-6 lists activity data for lime production, emission factors and €Q@issions for the whole time
series.

Tab.4-6 Activity data, CQemission facbr and CQemissions in 2A2 Lime Production category in 192011

unit 1990 |1991 1992 | 1993 |1994 |1995 |1996 1997 1998 |1999 |2000
Lime Kt
production 1823 (1152 |1134 |1062 (1100 |1115 |1133 1163 (1087 |1074 |1130
EF Co t COft
CaC@ |0.788 |0.788 |0.788 |0.788 |0.788 |0.788 |0.788 0.788 |0.788 |0.788 |[0.788
Emissions Gg
CQ 1337 845 831 779 807 818 831 853 797 787 829
unit 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Lime Kt
production 1128 (1112 1102 (1103 [1040 |[1034 |1083 1012 |853 915 943
EF Co t COlt
CaC@ 0.788| 0.788| 0.788| 0.788| 0.788| 0.788 0.788| 0.788| 0.788| 0.788| 0.788
Emissions Gg
CcQ 827 815 808 809 763 758 794 742 625 671 691

4.2.2.3 Uncertainty and time -series oconsistency

Last year the research was conducted in ordedéwelop new uncertainty estimates. The uncertainties

for this category are in line with the 2006 Guidelines (IPCC, 2006). Since activity data are based on the
CLA statistics, which include all the lime producers in the Czech Republic, the uncertaietadtithy

data was estimated at the level of 2 %. The couspegcific emission factor is used and the uncertainty

was estimated to be at the same level as that for the activity data, i.e. 2 %. The overall uncertainty data
are given in Chapter 1.7.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2011.

4.2.2.4 Source-specific QA/QC and erification

Since the last submission, a seespecific QA/QC plawas formulated, closely related to the QA/QC
plan of the National Inventory System. The plan includes a table of personal responsibilities which has
changed slightly in this submission due to personal changes at CHMI.

The calculations in the lime produesh category are based on data taken from the Czech Lime
Association and EU ETS data are used for verification of theei@i®sions. The EU ETS reports are
proved by independent verifiers. The lime production data provided by the Czech Lime Association are
compared with data provided by the Czech Statistical Office. Emission estimates are compared with the
sum of the emissions from technological processes reported by individual kiln operab@rsountry
specific emission factor was compared witte emisson factors used by individual operators fthre
calculation. Differences ithe last year indicate that the countrgpecific emission factor is slightly
overestimated. Verification of this difference is planned for future submissions.
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4.2.2.5 Source-specific recalculations
No recalculations are applicable for this year.

4.2.2.6 Source-specific planned improvements
The Tier 2 methodology is used for computation of emissions in this category. Currently, this method is
considered to be sufficient. However an effort iodl made to use Tier 3.

4.2.3 Limestone and Dolomite Use (2A3)

CQ emissions in categorgA3Limestone and Dolomite Usee emitted from sulphur removal using
limestone and emissions from limestone and dolomite use in sintering plants. Emissions from sulphur
removal have increased since 1996, when the first sulpleomoval unit came into operation. All Czech
thermal power plants have been equipped with sulphemoval units since 1999.

Since 1999 CCemissions have slightly varied around 1000 Gg &©ordingto electricity production

from thermal (brown coal) power plants. Emissions from limestone and dolomite use in sintering plants
have fluctuated and werenfluenced by the transition from a planned economy to a market economy,
and restructuring and moderration of the iron and steel industry. The decrease in emissions in 2008
and 2009 was caused by the economic crisis. In 2010 and 2011 a slight improvement in the economy
followed by an increase in emissions was observed.

4.2.3.1 Source ategory description

Fromthe chemical point of view sulphur removal from combustion products from coal using limestone is
source of C@emissions. Here, it holds that one mole of,$€moved releases one mole of @fthout

regard to the sulphuremoval technology employed and th&toichiometric excess. Limestone and
dolomite are added to sinter where they are calcined, the products subsequently acting as slag formers
in blast furnaces.

Emissions from limestone and dolomite which are used for cement production are reported under
cement production, similarly to lime and glass production. There is no other known production or
process which uses limestone and/or dolomite and producese@ssions in the CR.

4.2.3.2 Methodological issues

CQ emissions from sulphur removal were calculated frooal consumption for electricity production,

the sulphur content and the effectiveness of sulphur removal units between 1996, when the first sulphur
removal units came into operation, and 2005. In 2005, these data were verified by comparison with data
from the individual operators, which were collected for EU ETS preparation and which cover the years
1999¢ 2005. The EU ETS data form has been used since 2006. The methodology used for estimation of
the CQ emissions must be in accordance with the natio®BIA &f | A2y o0x@Kft Ol M™MH
Ll2addzlddz T2A0020t yNs @Gell128tyN | 2@0Sn208t yN Yy2c(
establishing a procedure for identifying, reporting and verifying emissions of greenhouse gases) and the

EU legislation @ommission Decision of 18 July 2007 establishing guidelines for the monitoring and
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reporting of greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament and
of the Council)Tab.4-7 lists data for this category.

Emissions from limestone and dolomite use in sintering plants were new source, in 2006 submission,
which was identified in the process of preparation of the Ebission Trading Scheme. Only 2 sintering
plants have existed in the CR in recent times;, @®@issions from this category are calculated on the
basis of data from statistics (The Steel Federation,-lpcoduction of agglomerate / sinter) and the EF
value which was derived from EU ETS,@iission data based on the limestone and dolomite
compositions and consumptions (0.0€8@ / t sinter).Tab.4-7 lists data for this category.

In the CRHables emissions and activity data for sulphur removal with limestone and emissions from
limestone and dolomite use in sintering plants are reporteddther in the category 2A3 Limestone and
Dolomite Use.

Tab.4-7 CQ emissions from Limestone and Dolomite Use in desulphurization unit, sinter plant, in 92011 [Gg]

CQ emissions from| CQ emissions from CQ emissions from| CQ emissions from

desulfurization sinter plant desulfurization sinter plant
1990 NO 678 2001 551 482
1991 NO 605 2002 551 492
1992 NO 283 2003 560 473
1993 NO 251 2004 551 494
1994 NO 291 2005 589 467
1995 NO 519 2006 587 483
1996 76 587 2007 614 492
1997 241 510 2008 607 411
1998 417 492 2009 600 345
1999 537 438 2010 651 370
2000 540 468 2011 739 412

4.2.3.3 Uncertainty and time -series oconsistency

Last year, research was conducted in order to develop new uncertainty estinfdtesuncertainty for

the activity data is in line with Commission Regulation (EU) No 601/2012 of 21 June 2012 on the
monitoring and reporting of greenhouse gas emissions pursuant to Directive 2003/87/EC of the
European Parliament and of the Council and determined at the level of 5 %. The uncertainty for the
emission factor is in line with the 2006 Guidelines (IPCC, 2006) and was determined at the level of 4 %.
Overall uncertainty data are given in Chapter 1.7.

Time series consistency is ensured for the limestone and dolomite use in sintering plants as the inventory
approaches concerned are employed identically across the whole reporting period from the base year
1990 to 2011.

4.2.3.4 Source-specific QA/QC andverifica tion

Since the last submission, a seespecific QA/QC plan was formulated, closely related to the QA/QC
plan of the National Inventory System. The plan includes a table of personal responsibilities which has
changed slightly in this submission due togmeral changes at CHMI.

The calculations in the limestone and dolomite use category are based on data taken from CzSO and EU
ETS. The EU ETS data are verified by independent verifiers. CzSO has its own verification procedures
employed before data is publisd.
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4.2.3.5 Source-specific recalculations
No recalculations are applicable for this year.

4.2.3.6 Source-specific planned improvements
Since countnspecific method is used for computation in this category, there is no significant
improvement planned in this categary

4.2.4 Soda Ash Production and Use (2A4)

4.2.4.1 Sourcecategory description

CQ emissions from Soda Ash Production and Use (2A4) category come only from soda ash use. Soda ash
is not produced in the Czech Republic. Except for the Glass production category, sgdasashin only

one other installation. CCemissions from this category are small and insignificant (varied between 0.1
and 11 Gg C¢ compared to the other categories. The maximum value of the emissions reported in this
category is 1.06 Gg Gi@ 2011.

4.2.4.2 Methodological i ssues

For each mole of soda ash use, one mole ofi€@mitted, so that the mass of g@mitted from the use

of soda ash can be estimated from a consideration of the consumption data and the stoichiometry of the
chemical process.

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

4.2.4.3 Uncertainty and time-series consistency

Last year, research was conducted in order to develop new uncertainty estimates. Since no default
uncertaintydata was found in the methodology, the uncertainties in this category are still based on the
expert judgment, i.e. 5 % for the activity data and 10 % for the emission factor. Overall uncertainty data
are given in Chapter 1.7.

Time series consistency issmed as the inventory approaches concerned are employed identically
across the whole reporting period from the base year of 2001, when the use of soda started, to 2011.

4.2.4.4 Source-specific QA/QC and verification

Since the last submission, a seespecific Q/QC plan was formulated, closely related to the QA/QC
plan of the National Inventory System. The plan includes a table of personal responsibilities which has
changed slightly in this submission due to personal changes at CHMI.

The calculations are baset data provided directly by the operators, who verify the data annually.
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4.2.4.5 Source-specific recalculations

During QC performed directly by the operator, the activity data were verified for 2009 and 2010. This
verification introduced simple recalculation tfe activity data and CQemissions in this submission.
Following recalculation, there is just little difference of 4% for 2009, while the difference % &2

2010.

4.2.4.6 Source-specific planned improvements
Since planspecific data and simple stoichiotng are used for computation in this category there is no
significant improvement planned in this category.

425 Other (2A7)

The 2A7 Othercategory summarizes in Czech Republic emissions Gtass Production (2A7¢CQ)
and from Brick and Ceramics Prodimt (2A7.2¢ CQ and CH). CQ emissions from2A7.1Glass
production equalled 193 Gg in 2011. GCGemissions fromBrick and Ceramics Production (2A7.2)
amounted to 122 kt C£On 2011.

4.2.5.1 Sourcecategory description

CQ emissions fronGlass Production (2A7.4)e derived particularly from the decomposition of alkaline
carbonates added to glassaking sand. Cand CHemissions from Brick and Ceramics Production are
derived particularly from the decomposition of alkaline carbonates, fossil and biogartion based
substancesncluded in the raw materials.

4.2.5.2 Methodological issues

The emission factor value of 0.0€Q/t glass was taken from the new version of the guidebook
(EMER CORINAIR Atmospheric Emission Inventory Guidebook, 1999). Activity data Westedand
published by the Association of the Glass and Ceramic Industry of the Czech Republic in previous years.
Beginning with this submission, the activity data are available from CzSO.

Emissions fron2A7.2Brick and Ceramics Productiare derived prticularly from the decomposition of
alkaline carbonates fossil and biogeo&rbon based substancéscluded in the raw materials. The EF
value was derived from individual installation data collected for EU ETS (emissions) and from CzSO
(production). Thecalculation is based on the total production of ceramic products (fine ceramics, tiles,
roofing tiles, and bricks) and the EF value.

4.2.5.3 Uncertainty and t ime-series consistency

Last year, research was conducted in order to develop new uncertainty estinfdtesincertainties for

this category are in line with the 2006 Guidelines (IPCC, 2006), i.e. at the level of 5 % for the activity data
and 10 % for the G@mission factor. The uncertainty for the g#nission factor was determined at the

level of 50 %. Ovall uncertainty data are given in Chapter 1.7.
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Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base y28e0 to 2011.

4.2.5.4 Source-specific QA/QC andverification

Sirce the last submission, a sectgpecific QA/QC plan was formulated, closely related to the QA/QC
plan of the National Inventory System. The plan includes a table of personal responsibilities, which has
changed slightly in this submission due to persohahges at CHMI.

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

4.2.5.5 Source-specific recalculations
A slight error in CQemissions in category 2A7.1 Glass Production for 2005 was found during the QC
procedure. This error was corrected in this submission.

4.2.5.6 Source-specific planned improvements
It is planned to verify emission estimates with data from the EU ETS system and other available sources.

4.3 Chemical Industry (2B)

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

4.3.1 Ammonia production (2B1)

The production of ammonia constitutes an important source of @@ived from norenergy use of fuels

in the chemical industry. G@missions from mmonia production in 201Etqualled553.0 Gg of CQO
corresponding to approx. 0.% of total greenhouse gas emissions without LULUCF. These emissions
decreased by 31.% compared to 1990; however, emissions in period 200311 are almost constant,

with slight fluctuations. Ammonia production (g@missions) was not identified as a key category this
year (in contrast to some previous years). However, it remains just under the threshold value in the
determination by level assessment.

4.3.1.1 Source category description
Industrial ammonia production is based on the catalytic reaction between nitrogen and hydrogen:

N, + 3H = 2NH
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Nitrogen is obtained by cryogenic rectification of air and hydrogen is prepared using starting materials
containing bonded carbon sh as, e.g., Natural Gas, Residual Oil, Heatihgt©.). Carbon dioxide is
generated in the preparation of these starting materials.

In the Czech Republic, hydrogen for ammonia production is derived from residual oil from petroleum
refining, which undrgoes partial oxidation in the presence of water vapour. In order to increase the
hydrogen production, the second step involves conversion of carbon monoxide, which is formed by
partial oxidation, in addition to carbon dioxide and hydrogen. The final ymtzdof this twestep process

are hydrogen and carbon dioxide. The production technology has practically not changed since 1990

4.3.1.2 Methodological issues

Emissions are calculated from the corresponding amount of ammonia produced, using the
technologicallyspecific emission factor 2.40 Gg £@g NH (Markvart and Bernauer, 20022011). This

emission factor was derived from the relevant technical literatufet £ Y I y Q& qWil©@ 20652 LISRA |
corresponding to the ammonia production employed in the CzechuB&, including information

required for deriving the carbon dioxide emission factor: 56.25 § &t produced from 44 t of residual

oil containing 84.86 C. Simple stoichiometric calculation yields the value of the emission factorL, EF CO

2.402 t C@t NH:. This emission factor includes the efficiency of the conversion of carbon contained in

the starting material to carbon dioxide, equal to @9(i.e. an oxidation factor of 0.99).

A potential uncertainty in the emission factor for ammonia would notueriice the total sum of GO
emissions because a corresponding amount of oil is not considered in the energy sector. The relevant
activity data and corresponding emissions are giveitah.4-8 Activity data and CQemissions from
ammonia production in 1992011.

Tab.4-8 Activity data and C@emissions from ammonia production in 19902011

Year 1990 | 1991 1992 1993 1994 1995 1996 1997
Residual fuel oil used for Nfproduct.,[TJ] |11 113 10 770| 11104 | 10383 | 11593 | 10235 | 11015 | 10095
Ammonia produced[kt] 335.9 325.5| 335.6 | 313.8 | 350.4 309.3 332.9 305.1
CQ from 2B1,[Gg] 806.§ 7819 | 806.1 | 753.8 | 841.6 743.0 799.7 732.9
Year 1998 | 1999 2000 2001 2002 2003 2004 2005
Residual fuel oil used for Nfproduct.,[TJ] |10 407 8864 | 10144 | 8538 7 449 9 696 9721 8 478
Ammonia produced[kt] 314.H 2679 | 306.6 | 258.0 | 225.1 293.0 290.8 253.6
CQ from 2B1,[Gg] 755.5 643.6 | 736.5 | 619.9 | 540.8 703.9 698.7 609.3
Year 2006 | 2007 2008 2009 2010 2011

Residual fuel oil used for Nfproduct.,[TJ] |8 086| 7575 | 8487 | 8739 8 510 7616

Ammonia produced[kt] 2419 226.6 | 256.5 | 264.1 | 257.2 230.2

CQ from 2B1,[Gg] 581.] 544.4 | 616.3 | 6344 | 617.8 553.0

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

This year, estimates of the uncertainty parameters waggain verified in the study (Markvart and
Bernauer, 2012) which, in addition to an expert opinion, also takes into account data given in the 2006

Part 1. Annual inventory submission 127



oo
sA CHMI NATIONAGHGNVENTORREPORT OF THEECHREPUBLIA 9902011

Guidelines (IPCC, 2006). The uncertainty in the activity data remains unchange@oaars the
uncertainty inthe emission factor (CEF) was also left at a value d¥?

Time series consistency is ensured as the above mentioned methodology are employed identically across
the whole reporting period from the base year 1990 to 2011.

4.3.1.4 Source-specific QA/QC andverification

The sectorspecific QA/QC plan follows from the overall plan described in Chapter 1. Attention was
focused on identifying gaps and imperfections using the reporting software (CRF Reporter), specifically
by observing trends in figures and byecking IEFs. Attention was also focused on checking sources from
inter-sector boundaries (Energy, Industry) that they are neither omitted nor counted twice. Therefore
CQ emissions from residual oil used for ammonia production are not taken into accouBhengy
sector. This part of QA/QC procedure is carried out in cooperation MNEKO marketing Ltd (see
Chapter 3.6)

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

4.3.1.6 Source-specific planned improvemen ts
No improvement is planned for the next submission.

4.3.2 Nitric acid production (2B2)

The production of nitric acid constitutes one of the most important sourcedl,@f in the chemical

industry. N,O emissions from production of nitric acid in 20&fualled1.35 GgN,O, corresponding to

approx. 0.4 % of total greenhouse gas emissions without LULUCF. These emissions have decreased by
63% compared to 1990; the substantial decrease in recent years has been a consequence of the gradual
introduction of mitigationtechnology and improving its effectiveness. In 2011, the production of nitric

acid (N,O emissions) was identified as a key category by trend assessment. In former yeard\Nahen
emissions reached greater values, this category was identified as a keg $yuevel assessment

4.3.2.1 Source category description

The production of nitric acid is one of the traditional chemical processes in the Czech Republic. It is
carried out in three factories, where one of them manufactures more thai$66f the total amount.

Nitric acid is produced by the classical method by féghperature catalytic oxidation of ammonia
(Ostwald process) and subsequent absorption of nitrogen oxides in water. Nitrous (dinitrogen) oxide is
formed at ammonia oxidation reactor as an unwantecegioduct.

The nitric acid is manufactured at three pressure levels (at atmospheric pressure, slightly elevated
pressure (approx. 0.4 MPa) and at elevated pressure-@.9 MPa). While production processes prior to
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2003 mostly progressed at atmosphericepsure and only to a lesser degree at medium elevated
pressure, the process at elevated pressure had predominated since 2004.

All the nitric acid production processes in the Czech Republic are equipped with technologies for removal
of nitrogen oxides, N based on selective or neselective catalytic reduction. Neselective catalytic
reduction also makes a substantial contribution to removal g9 Nsince 2004, the technology to reduce

N,O emissions, based on catalytic decomposition of this oxide, éas bradually introduced at units
working at elevated pressure. It has been possible to substantially improve the effectiveness of this
process in recent years.

4.3.2.2 Methodological i ssues

Nitrous oxide emissions fro@B2Nitric Acid Productiomre generated aga byproduct in the catalytic
process of oxidation of ammonia. It follows from domestic studies (Markvart and Bernauer, 1999, 2000,
2003), describing conditions prior to 2004, that the resulting emission factor depends on the technology
employed: higher mission factor values are usually given for processes carried out at normal pressure,
while lower values are usually given for medipnessure processes. Two types of processes were
carried out in this country before 2004, at pressures of 0.1 MPa and 4. Mhe amount of nitrous
oxide in the exit gases is also affected by the type of process employed to remove nitrogen Ngides,
(i.e. NO and N£. In this country, the process of Selective Catalytic Reduction (SCR) is mostly used, which
slightly increases the amount ®,0, and also to a certain degree N&elective Catalytic Reduction
(NSCR), which also remow® to a considerable degree.

Studes (Markvart and Bernauer, 2000, 2003) recomméinel following emission factors for various
types of production technology and removal processes that are giv@@alnd-9. The emission factors

for the basic process (without DENOX technology) are in accord with the principlesrgibhenabove

cited IPCC methodology. The effect of ti€ removal technology on the emission factor &0 was
evaluated @ the basis of the balance calculations presented in studies (Markvart and Bernauer, 2000,
2003).

Tab.4-9 Emission factors foN,O recommended by (Markvart and Bernauer, 2000) for 1992003

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

Collection of activity data for HN@roduction is more difficult than for cement production because of
the present legislation, which complicates the releasing of statistical data on manufactured products
where the number of producers is smaller than (or equal to) three. Therefore, it was necessary to obtain
them by questioning all three producers in the CzBdpublic, see (Markvart and Bernauer, 2000, 2003,
2004).

During 2003, conditions changed substantially as a result of the installation of new technologies
operating under higher pressure of 0.7 MPa. At the same time, some older units operating under
atmospheric pressure of 0.1 MPa were phased out. These changes in technology were monitored in the
study of Markvart and Bernauer (Markvart and Bernauer, 2005). This study presents a slightly modified
table of N,O emission factors, while those for new technolegjiwere obtained from a set of continuous
emission measurements lasting several months. Other values are based on several discrete
measurements. A table of these technolegpecific emissions factors is given below.
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Pressure 0.1 MPa 0.4 MPa 0.4 MPa 0.7 MPa
DENOX process SCR SCR NSCR SCR
EF, kdg\,O/ t HNO; (100%) 9.05 4.9 1.09 7.89

3 EF withoulN,O mitigation. Cases df,O mitigation in 20052008 are shown ifab.4-11

In the last quarter of 2005, a neN,O mitigation unit based on catalytic decomposition O was
experimentally installed for 0.7 MPa technology, and became the most important such unit in the Czech
Republic. As a consequence of this technology, the relevant EF decreased from 7.8 toN}&8 HYIO;
(100%). Therefore, the mean value in 2005 for the 0.7 MPa technology was equal to NEkENG;
(100%), (Markvart and Bernauer, 2006).

In 2006- 2011, the mitigation unit described above was utilized in a more effective way, see (Markvart
and Bernauer, 2007 2012). The decrease in the emission factor for 0.7 MPa technology as a result of
installation of theN,O mitigation unit and gradual improvement of the effectiveness is givéram4-11.

Two high temperatureN,O decomposition catalytic systems were used in the abmantioned high
pressure nitric acid technology (0.7 MPa) in 2009; these systems were more efficient in comparison with
the catalytic systems used in previous yedrhe first system consisting of RhAggrings provided by
Heraeus was used in the Janudne 2009 period and the measured &P was 3.10 kd\L,O/ t HNG;
(100%); in the JulNovember 2009 period, B;Owas 3.30 kgN,O/ t HNG; (100%).The second system
consisting ohigh temperatureN,O decomposition catalyst developed by YARA compdagreased EF
N,Oin the NovembeiDecember 2009 period to the value 0.95Ng/ t HNG; (100%) in a highpressure
nitric plant. The catalytic activity atfhe high temperature decomposition system has decreased slightly
due to both increasing selectivity dhe PtRh ammonia oxidation catalyst toward$O and slow
deactivation ofthe N,O decomposition catalyst.Thus, the mean value of B;O for this high pressre
nitric acid technology in 2009 was assessed at a value of 2 188kd HNGO; (100%)(Tab.4-11).

The most efficient decomposition catalyst provided by YARA was used in this high pressure nitric acid
technology during whole year of 2010. It is expected that, if high temperatl@ decomposition
catalyst (i.e. YARA catalys)employed, the ERN,O could be approximately close to 1.3 KgO/ t HNG;

(100%).

lwlQa OlFGrteadz oKAOK ¢l a | faz dzaSR ®yonwersionm: SE
and the catalyst efficiency was practically constant during the last two years in thetagsure (0.7
MPa) nitric acid unit.

Tab.4-11 Decrease in the emission factor for 0.7 MPa technology due to installation ofNb® mitigation unit

Year 2004% 2005 2006 2007 2008 2009 2010 2011
EF, kd\,O/t HNGO; (100%) 7.8 7.02 5.94 4.37 4.82 2.85 1.29 1.30
Effectiveness of mitigation, % - 10 23.9 43.9 38.2 63.4 83.4 83.3

B EF withoutN,O mitigation.

The emission factors used in the Czech Republic are compared with the EFs presented in the IPCC

methodology (IPCC, 2000) in thab.4-12.

Part 1. Annual inventory submission

130




oo
sA CHMI NATIONAGHGNVENTORREPORT OF THEECHREPUBLIA 9902011

Tab.4-12 Comparison of emission factors fod,O from HNG, production

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

Canada (IPCC, 2000)

Plants without NSCR 8.5

Plants with NSCR <2

USA (IPCC, 2000)

Plantswithout NSCR 9.5

Plants with NSCR 2

Norway (IPCC, 2000)

ProcessntegratedN,O destruction <2

Atmospheric pressure plant 4¢5

Medium pressure plant 6¢7.5

Other countries (IPCC, 2000)

Dualpressure plant (European design) 8¢10

Older plants (prel975), withoutNSCR 1019

Czech Republic (Markvart and Bernauer,

Atmospheric pressure plants 9.05 2009, 2010)

Medium pressure plants with SCR 4.9

Medium pressure plants with NSCR 1.09

High pressure plants SCR (#® decomposition) 7.8

High pressure plants SCR (wWiO decomposition) 4.82¢1.29

Tab.4-13 gives theN,O emissions from production of nitric acid, including the production values.

Tab.4-13 Emission trends for HNgproduction andN,O emissions

Production of HNG, Emissions oN,O [GgN,Q] | Implied Emission Factor

[Gg HNQ (100%)] from HNG production IEHMg N,O/ Gg HNQ@
1990 530.0 3.63 6.86
1991 349.6 2.37 6.78
1992 439.4 2.98 6.77
1993 335.9 2.27 6.77
1994 439.8 2.94 6.68
1995 498.3 3.37 6.68
1996 484.8 3.06 6.68
1997 483.1 3.33 6.92
1998 532.5 3.59 6.74
1999 455.0 2.95 6.49
2000 505.0 3.36 6.65
2001 505.1 3.32 6.57
2002 437.1 2.87 6.57
2003 500.6 2.86 5.72
2004 533.7 3.27 6.13
2005 532.2 3.09 5.80
2006 543.1 2.76 5.09
2007 554.2 2.28 411
2008 507.0 2.14 4.21
2009 505.2 1.63 3.23
2010 441.7 1.21 2.73
2011 561.8 1.35 2.40

While the slight fluctuations in IEF to 2004 were caused by slow changes in the relative contributions of
the individual technologies with various technologically specific emission factors givVab.#9 and

Tab. 4-10, since 2005 the reduction in IEF has been caused mainly by the gradual incretse
effectiveness of the mitigation units employed for the dominant technology Tse®4-11) to 2010. A
further reduction in IEF in 2011 was therused by an increasing contribution of this dominant
technology (0.7 MPa) to 5% of the annual production of HNO
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4.3.2.3 Uncertainties and time -series consistency

All uncertainty estimates for the activity data and emission factors have so far been basegherh e
judgment. Their improvement is ongoing and some uncertainty values for; lgfd@uction have been
recently revised and used in the two last submissions: uncertainty in activity data was lowered fé6m 10
to 5% and uncertainty of the mea,O EF was lowered from Z% to 20%.

This year, the estimates of the uncertainty parameters were again refined on the basishef study
(Markvart and Bernauer, 2012), which takes into account the data in the 2006 Guidgh@sS, 2006)
The uncertaintyn the activity data following adjustmemiqualled4 % and the uncertainty in the average
emission factor(N,O EF) ws reduced to 15% in relation to the increasing number of direct
measurements.

Time series consistency is ensured as inventory approaadeserned are employed identically across
the whole reporting period from the base year of 1990 to 2011.

4.3.2.4 QA/QC and verification

The sectorspecific QA/QC plan follows from the overall plan described in Chap#dtehtion is focused

on identifying gapsand imperfections using the reporting software (CRF Reporter), specifically by
observing trends in figures and by checking IEFs.

According to the QA/QC plan, data and calculations are provided by the external consultants (M.
Markvart and B. Bernauer) aohecked by the experts from CHMI and vice versa.

Technologyspecific methods foN,O emission estimates have been improved by incorporating direct
emission measurements, especially for new technology (0.7 MPa), which is now predominant in the
Czech Repuldli

4.3.2.5 Recalculations
No recalculations in the 2B2 category were employed in this submission.

4.3.2.6 Source-specific planned improvements
No improvement is planned for the next submission.

4.3.3 Other (2B5)

4.3.3.1 Source category description

This category includes methane emissions from the production of carbon black, ethylene,
dichloroethylene, styrene, methanol ad,O emissions from the production of caprolactam. These are
all less important sources.

4.3.3.2 Methodological issues
Default emissiondrom the IPCC methodology (IPCC, 1997) are employed to determine methane
emissions from the production of carbon black, ethylene, dichloroethylene and styrene.
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CH, emissions from the production of carbon black

The nominal capacity is currently 300 t p.Bxact information on activity data is not available for the
individual years; thus, the data were taken as the expert estimates mentioned in the study (Markvart and
Bernauer, 2012), taking into account the increase in carbon black consumption in thex rndbstry:

19902000 200 t carbon black p.a.
2001-2005 250 t carbon black p.a.
20062011 300 t carbon black p.a.

The emission factor taken from the IPCC method equals 0.011,#tChrbon black, so that the highest
value of methane emissions over thagt few years is practically insignificant (0.0033 Gg).

CH, emissions from the production of ethylene

Reliable data for the production of ethylene are available from CzSO. The IPCC methodology yields a
value of 0.001 kt/kt for the default emission factor methane. In 199 2011, methane emissions
varied between 0.3 and 0.5 Gg £kmissions equalled 012 Gg Cllin 2011).

CH, emissions from the production of dichloroethylene

While CzSO does not publish information on the amount of dichloroethylerdupeal, it does give data

on the amount of PVC produced. The study (Markvart and Bernauer, 2011) recommends multiplying the
amount of PVC produced by a coefficient of 1.23 derived from the stoichiometry. The IPCC methodology
yields a value of 0.0004 kt/kbf the default emission factor for methane. Because of the low emission
factor value, the values of methane emissions varied in 192011 between 0.04 and 0.06 Gg,&Hnd

this is thus a not very significant value. Emissisalled0.049 Gg CHn 2011.

CH, emissions from the production of styrene

Because of the growing consumption of polystyrene, the production of styrene has gradually increased
since 1990. CzSO also does not publish any information on the production of styrene. Thus, the
necessanactivity data were estimated on the basis of production capacities:

19901998 70 kt styrene p.a.
1999 80 kt styrene p.a.
20002003 110 kt styrene p.a.
2004 140 kt styrene p.a.
20052009 150 kt styrene p.a.
from 2010 170 kt styrene p.a.
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These estimates aflata on the amount of styrene produced, mentioned in the study (Markvart and
.SNYIdZSNE Hamm0OX FNB o6lFaSR 2y GKS RIFGF 3IABSY Ay
factor taken from the IPCC methodology equals 0.004 kik€Htyrene. In 1990¢ 2011, methane
emissions varied between 0.3 and 0.7 Gg Ehhissionequalled0.68 Gg CHn 2011).

aStiKFy2t A& y2i LNRPRdAZOSR Ay (KS /1 SOK wSLdzmtAO |
time period from 1990.

Production of caprolactam

As nentioned in the references (Markvart and Bernauer, 2@02012), there is only one caprolactam
production plant in the Czech Republic; this is not a very important soursdeémissions. CzSO does

not monitor production data on the production of caprolam; however, the series of studies by
Markvart and Bernauer (Markvart and Bernauer, 2002012), based on a study in the production
factory, yields an approximate value of 0.27 @ for the period to 2005 and, following 2006, a value

of 0.305 GJ\,O, based on increased production capacity. More exact data should be available in the
coming years, when thé&\,O emissions from the production of caprolactamill be continuously
measured from 2012 as a consequence of inclusion of the production in the emission trading scheme (EU
ETS) and thus recording in the relevant register.

4.3.3.3 Uncertainties and time -series consistency

In relation to the relatively insigndant greenhouse gas emissions from category 2B5, uncertainties
derived from the sources included in this category have no great impact on the overall uncertainty in the
determination of GHG emissions in the Czech Republic. Thus, it does not matter ¢hnaatihe
uncertainty in emissions from these sources was determined by an expert estimate; the numerical values
are given in Tab.-3, Tab. 4 and Tab. 5.

4.3.3.4 QA/QC and verification
In relation to the relatively unimportant greenhouse gas emissions froragoay 2B5, only QC, Tier 1
procedures were used, in accordance with the QA/QC plan.

4.3.3.5 Recalculations

In submissions prior to the 2011 submission, €Missions were reported for the production of carbon

black, dichloroethylene and styrene only following 80fkcause of the lack of the activity data required

for determining emissions. However, the authors of the study (Markvart, Bernauer, 2011) recently
managed to obtain the data required for determining GHY A daA2ya FTNRY wmdpdbn 6as
Liadasz2y86d ¢KS ySgfte RSGSNNYAYSR Ol ftdzSa O6NBLI I OA
This increase of completeness of the inventory has resolved the repeated recommendations of the
international inspection team over the past years. In this submis&013 submission) no recalculation

was carried out.
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4.3.3.6 Source-specific planned improvements

More exact data oriN,O emissions should be available in the coming years, wherN#@emissions

from the production of caprolactam will be continuously measuredibning in 2012 as a consequence

of inclusion of the production in the emission trading scheme (EU ETS) and thus recording in the relevant
register. No further improvement is planned for methane emissions in this category.

4.4 Metal Production (2C)

4.4.1 Source category description

This category includes mainly g€nissions fron2C1llron and Steel Productio€Q emissions from iron
and steel are identified as a key category (by both level and trend assessments). A small amoyig of CH
also emitted.

Iron isproduced in the Czech Republic in two large metallurgical facilities located in the cities of Ostrava
YR ¢nAySO ASifesiah R&ior id thé drkidstgrn part of the Czech Republic. Both these
metallurgical works employ blast furnaces and dises for the production of steel, coking furnaces and
other supplementary technical units. Another large steel plant is located immediately next to the
metallurgical works in Ostrava, taking raw iron (in the liquid state) from the nearby blast furnaces
(located in the area of the Ostrava metallurgical works).

Ferroalloys were manufactured in limited amounts in a small production unit in the Czech Republic; this
process could constitute an unsubstantial source of, @@issions. Unfortunately, CzSO does not
monitor any data on this production process. Investigation revealed one smaller production plant, which
reported that aluminium was used as a reducing agent; this did not lead t®@@sions. In 2009 this
production was stopped.

4.4.2 Methodological i ssues

CQ emissions were determined for category 2C1 using a procedure corresponding to Tier 1 of the Good
Practice Guidance for 2C1. This calculation was based on the amount of coke consumed in blast furnaces.
The calculdon was carried out using NCV = 27.77 MJ/kg in 2011 (NCV interval for period 2@M0s

(27.9- 28.8 MJ/kg) and using the carbon emission factor for coke, 29.5t C / TJ, which is the IPCC default
value (IPCC, 1997). As the final products in metatlargirocesses are mostly steel and iron with very

low carbon contents, the relevant correction for the amount of carbon remaining in the steel or iron was
taken into account by using factor 0.98, i.e. the same factor that is standardly used for comlmfstion
Solid Fuels (the oxidation factor). The major part of @@issions calculated in this manner is, in reality,
emitted in the form of the products of combustion of bldstnace gas occurring mainly in metallurgical
plants, while a smaller part is emittdrom heat treatment of pig iron during its transformation to steel.

The relevant activity data and corresponding emissions are giveabia-14.
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Tab. 4-14 Activity data and C@emissions from iron and steel in 199011

Year 1990 1991 1992 1993 1994 1995 1996 1997
Coke consumed
in blast furnacegkt]

CQ from 2C1]Gg] 12 533 8781 10 230 7 690 8 231 7523 7 861 8 520

4222 2 959 3447 2582 2724 2 857 2701 2 846

Year 1998 1999 2000 2001 2002 2003 2004 2005
Coke consumed

in blast furnacegkt]
CQ from 2C1[Gqg] 8 233 5945 7 027 6 625 6 861 7 484 7 798 6 687

2750 1941 2327 2175 2252 2459 2628 2 260

Year 2006 2007 2008 2009 2010 2011
Coke consumed

in blast furnacegkt]
CQ from 2C1[Gg] 7 573 7757 7 151 5298 5919 5623

2480 2570 2 366 1742 2004 1910

Estimation of CHfrom metal production is based on the CORINAIR methodology. Metal production
emits only 2.3; 6.0 Gg of methane.

Emissions of methane in 20Xqualled2.7 Gg, of which 1.3 Gg corresponds to the contribution of
methane emissions from coke production. Inisticase, the relevant activity data correspond to the
amount of coke produced from the Energy Balances of the CR are given in CRF Tables. In contrast, the
activity data used for calculation of €émissions, correspond to the amount of coke consumed istbla
Fdz2NYy I OSad ¢KSaS RFEGF 6SNB RSGSNXY¥AYSR FNRY GKS /
selected products". It should be pointed out that these two series are not completely identical (e.g. part

of the coke produced is used for other purposed @anported coke can also be used in blast furnaces).

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

4.4.3 Uncertainty and time consistency

The uncertainty estimates haw® far been based on expert judgment (see TaB, Tab.1-4 and Tall-

5 in Chapter 1)/ Their improvement is ongoing and some uncertainty estimates for Iron and steel
production have recently been revis¢@HMI, 2012b)The new estimate of EF (§@now 10%, which

is in accordance with the 2006 Guidelines (IPCC, 2006) and is slightly higher than the former%alue (5
The estimate for AD (%0) remained unchanged, because this value is in good agreement with the
recommendation in the Regulation of @mission (EU) No. 601/2012 (EU, 2012).

Consistency of the time series is ensured as the inventory approaches concerned are employed
identically across the whole reporting period from the base year of 1990 to 2011.
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4.4.4 QA/QC and verification

The sectorspecific QA/QC plan follows from the overall plan described in Chapter 1. The greatest
attention was focused on identifying gaps and imperfections using the new reporting software (CRF
Reporter), specifically by observing trends in figures and bgkehg IEFs. Attention was also focused on
checking sources from intexector boundaries (Energy, Industry) that they are neither omitted nor
counted twice. C@emissions from coke used in blast furnaces are not considered in Energy (&eetor
Chapter 3.2

Activity data available in the official CzSO materials in relation to QA/QC were independently determined
by experts from CHMI and KONEKO and were mutually compared. Experts at CHMI additionally checked
most of the calculations carried out by expertk@NEKO and vice versa.

445 Recalculations

No recalculations in the 2C category were employed in this submission.

4.4.6 Source-specific planned improvements

Application of more advanced Tier 2 methodology for Iron and steel production is planned for the next
submission. At the present time, options are being explored for obtaining the relevant data for this
purpose.

4.5 Other Production (2D)
In this sector are reported only indirect GHGs andf&n sectors Pulp and Paper; Food and Drink.

4.6 Production of Halocarbons and SFe (2E)

Halocarbons and $&re not produced in Czech Republic.
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4.7 Consumption of Halocarbons and SFe (2F)

4.7.1 Source category description

Emissions of -Bases (HFCs, PFCs) 8Fthe Czech Republic are at a relatively low level due to the
absence of large industrial sources efdses emissions. As mentioned abovgabes are not produced

in the Czech Republic and therefore there are no fugitive emissions from manufacturing. Additionally,
there is no production of other fluorinated gaséSFCs, HCFCs, etc.) that could lead tprbgiuct F

gases emissions and there is no primary aluminium and magnesium industry in the Czech Republic. F
gases emissions decreased in 2011 compared to 2010 as a result of lower production in-the air
conditioning refrigeration and car industry and partially as a result of a change in technology in some
industries.

Sk used in electrical equipment,

Sk used in production of sourgdroof windows,

Sk used in special applications (laboratory),

HFCs, PFCs ang 6$ed in semiconductor manufacturing,

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

HFCs used as blowing agents,

HFCs used as extinguishing agents in fixedifjrging systems.

©ONOOAWNE
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W HFC-236fa
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Fig.4-6 Share of Fgases in individual applications in 2011 as reported by individual users

Part 1: Annual inventory submission 138



s CHMI

NATIONAKGHGNVENTORREPORT OF THEECHREPUBLIA990-2011

2000
1800
1600
1400
1200
1000

800

600

400

A

&P

& I
& P

o

m— HFCs = Sector share

o o b o

& D A
PSS EE S

P

b O O N
&
e

5 o A b & > D H o D
FFF SIS F TS

- PFCs = Sector share

m—F6 ——Sector share
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No official statistics that would allow easy disaggregated reporting and/or use of the highest tiers are
currently available in the Czech Republic. Inventory of potential and actual emis§iBgasges is based

on customs statistics,

the national

database of obligatory reporting (ISPOP) and

individual

verification/rectification of this data by sectoral experts. Detailed data on the useyaé€s are collected
on the basis of voluntary cooperah between sectoral experts and private companies.

For source consumption ofdases, potential emissions increased from 169.38 GgeGQn 1995 to 3
575.30 Gg CLeq. in 2010. The increase in 2010 compared to 2009 could have been explained by
recoveryfrom economic recession, but the 2011 data exhibit another slight decrease. For the source
consumption of Fjases, actual emissions increased from 76.06 GgeGQOn 1995 to 1 194.40 Gg £0

eg. in 2011. This significant increase could be explained as being mainly due to a substantial increase in

the use of HFCs in refrigeration. The marked sharp decrease between 2007 and 2009 is due to a decrease

in production as a result of the economic sisi Detailed information about actual and potential
emissions is given ifab.4-15andin the CRF Tables.

Tab.4-15 Potential and actual emissions of HFCs, PFCs apth3B95- 2011 [Gg C&eq.]

Potential Actual
HFCs PFCs Sk Total HFCs PFCs Sk Total
1995 2.21 0.35 166.82 169.38 0.73 0.12 75.20 76.06
1996 134.51 4.22 183.07 321.80 101.31 4.11 77.52 182.94
1997 479.44 1.17 180.49 661.10 244.81 0.89 95.48 341.18
1998 577.87 1.17 126.02 705.07 316.56 0.89 64.19 381.63
1999 411.87 2.74 110.90 525.50 267.47 2.55 76.98 347.01
2000 674.32 9.45 206.02 889.79 262.50 8.81 141.92 413.23
2001 | 1045.13 14.49 223.23 1282.84 393.37 12.35 168.73 574.45
2002 | 1092.41 17.91 211.85 1322.17 391.29 13.72 67.72 472.73
2003 | 1343.94 28.64 339.26 1711.84 590.14 24.53 101.25 715.93
2004 | 1215.00 20.98 208.00 1443.98 600.30 17.33 51.89 669.51
2005 | 1280.55 13.77 156.88 1451.20 594.21 10.08 85.88 690.17
2006 | 2573.99 30.33 161.90 2766.21 872.35 22.56 83.07 977.98
2007 | 3884.78 27.57 133.84 4046.18 1605.85 20.16 75.85 1701.86
2008 | 3053.38 38.25 85.32 3176.95 1262.45 27.48 47.04 1336.98
2009 | 2355.90 39.38 132.17 2527.44 1045.67 27.14 49.61 1118.41
2010 | 3854.62 44.25 16.73 3915.60 1503.36 29.43 16.22 1549.01
2011 | 3475.38 2.42 97.50 3575.30 1130.42 29.43 34,55 1194.40
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= HFC, PFC - Refrigeration and Air Conditioning Equipment

» HFC, PFC - Refrigeration and Air Conditioning Equipment = HFC, PFC - Refrigeration and Air Conditioning Equipment
# HFC- Foam Blowing = HFC- Foam Blowing

® HFC- Fire Extinguishers = HFC - Fire Extinguishers

u HFC - Aerosok/Metered Dose Inhalers u HFC - Aerosols/Metered Dose Inhalers

= HFC - Foam Blowing PFC, SF6 - Semiconductar Manufacture PFC, 5F6 - Semiconductor Manufacture

SF6 - Electrical Equipment SF6 - Electrical Equipment

SF6 - Other SF6 - Other

5F6 - Electrical Equipment

Fig.4-8 Share of different Fgases in subcategories in 1995, 2003 and 2011

4.7.2 General methodological i ssues

Currently, the national H§as inventory is based on the method of actual emissions. The method of
potential emissions is usexzhly as supporting information.

Acording to the Revised 1996Buidelines (IPCC, 1997), potential emissions have been calculated from
the consumption of fgases (sum of domestic production and import minus export and environmentally
sound disposal). Due tbe relatively short time of use ofgases, the disposed amount is relatively small
and considered negligible for the inventory process. In 2011, a small amount of destrgpsgdwas
reported, where the main volume of recovered and destroyeghBes wee usually mixtures of old CFC

12 and HCFZ2. Five companies in the country are reported to provide disposal services for used F
gases. One of these is reported to experiment with regeneration using the distilling process but is still not
officially operdéing on the market. The main part ofgases was imported to CR for destruction and did
not come from equipment operating in CR. The potential methodology is the same for all categories of
use of Fgases. The actual emission methodology is specified fdr eategory.

As these substances are not produced nationally, import and export information coming from official
customs authorities are of key importance. Individugases do not have separate custom codes in the
customs tariff list as individual cheraicsubstances. $ks listed as part of a cluster of nenetal
halogenides and oxides, HFCs and PFCs are listed as totals in the cluster of halogen derivatives of acyclic
hydrocarbons. In order to determine the exact amounts of these substances, it istiak$e obtain
information from the customs statistics and from individual importers and exporters, about (a) the
imported and exported amounts and (b) types of substances (or their mixtures), (c) the amounts and
types of disposed-gBases and also (d) thereas of usage. Data about direct import, export, use and
destruction were also obtained from ISPOP. ISPOP is the national system of environmental reporting; all
importers, exporters and users of more than a threshold amount of 100 kg are obliged ta repor
information about the type and amount of-gas used. All the importers, exporters and users were
requested to complete a specific questionnaire on export and import-gades and to support the
guestionnaire by additional information on the quantity,ngposition and use. More detailed description

2F (GKS YSGK2R2ft23& Aa | @FAfroftS dzyRSNaswdydhithr 6 S R
also contains all the relevant information on calculations of potential and actual emissions. Emissions of
Fgases are based on data on import and export of individual chemicals or their mixtures (as bulk), but
not contents in products.
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4.7.3 Sector-specific methodological issues

This chapter specifies the actual emission methodology used for a given sector. diidvinfy chapters,
individual sectors with similar methodology are combined. A similar approach is used in the foam
blowing and soungbroof windows sectors for estimation of actual emissions, and thus the approach is
described in one joint chapter. Detailénformation on the data and methodology used are included in a
aLISOALFE NBLERNI LINBLI NBR Ay unmu o0& G(GKS SEGSNYI ¢

“\\¢

The most important category in the range of actual emissions is Refrigeration and Air Conglitionin
Equipment, which is responsible for 95.38 % of actigd$es emissions.

4.7.3.1 Refrigeration and Air Conditioning Equipment
In the CRF Tables, emissions from this category are divided into only tvoatagories:

2F11 Domestic Refrigeration and 2F16 MoliieConditioning; emissions from other subcategories are
included in these two categories because of the lack of detailed information. The methodology used in
these calculations underestimates the real emissions, as information about marketed products
containing Fgases is not taken into account. The underestimation for 2011 is relatively low, but will be a
GSNE AYLRNIFYyG aaz2dz2NOSée€ Ay | FSs &SINBRZ Soead A\
approximately 1.5 mil t C&q. Measures to obtain tevant data to split the emission categories are in
progress.

The main coolant media type used for the purpose of mobileaiditioning is HFC134a and the main
type used for stationary air conditioning/refrigeration isAR0, a mixture of HF@2 andHFC125 in a
ratio of 50/50.

In 2011 no significant change occurred in the collection and treatment policies of discarded refrigeration
appliances. Companies in the market remained unchanged. Experiments have been performed in the
true regeneration of dispsed Fgases by only one company. They used privately constructed distilling
machinery to process 1.35 t of HFC134a contaminated by mineral oil fractions. The HFC was collected
and stored during previous years. Emissions from this process were not inéfutfedinventory.

Most of the discarded refrigeration appliances contained old refrigerant's me@icl2 and HCFZ2

and old insulating materials CFCL1. Appliances containing HFCs are still being disposed in negligible
amounts, considering their Igear life cycle (as reported by CzSO) in accordance with expectations. A
mixture of retrieved cooling media is being incinerated is specialized facilities. In one case, the retrieved
mixture of ODS is exported as a raw material for a different industr@agss than aiconditioning or
refrigeration. A very small amount of coolant medium (R 410) is exported for purposegefieeation,

where this amount depends on claims in the automobile market and remains at a level-8ftip.a.

Emissions from Molg Ai/ 2 Y RAGA2y Ay 3 Ay Ot dREASYEAAN2VIENBSR Y1 &I
factories and from servicing old equipment. The calculation was performed using Equation 3.44 from
2000 GPGIPCC, 2000yecently, it has been assumed that emissionsnfrdisposal and destruction are
negligible because of the relatively short time of use-giBes in this sector. This fact is also supported

08 UKS AYT2NXIGA2Y 2y RAALIRZASR NBFNAISNIrylda oySt
actual Fgases emissions was 24.70 % in 2011. It can be anticipated that emissions from this category will
increase in the future.
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Emissions from Domestic Refrigeration include emissions from servicing old equipment and emissions
from production of new akconditioningequipment since 2007. The calculation is performed using the
Tier 2 topdown approach methodology (Equation 3.40 from 2000 GPG). This sector has the greatest
share in the total actual emissions ef&ses, whiclequalled70.67 % in 2011.

4.7.3.2 Foam Blowing and Production of Sound-Proof Windows

Fgases were used in the Czech Republic only for producing hard foam. Ori¢38-@as used regularly

for foam blowing. HF@Q27ea and HFZ45ca were used once in previous years for testing purposes. Use
of HFC for foamlbwing was not reported in 2011. Due to high costs, HFCs are being replaced by other
hydrocarbons.

Sk usage for production of soungroof windows is dropping and the amount used has been decreasing
since 2003. $Rwvas not reported for use in the firstl8 of new soungproof windows and emissions in
2011 came only from stock. 8& being replaced by argon and its mixtures with other hydrocarbons.

Emissions from these different categories are calculated in a similar way. The default methodology and
EF dscribed in 2000 GPEPCC, 200@re used for soungroof windows, specifically Equations 3.24 and
3.35. Similar equations are used for foam blowing. The contribution of foam blowing and production of
soundproof windows to total emissions ofdasesqualed 0.23 and 0.28 %, respectively, in 2011.

4.7.3.3 Fire Extinguishers

Emissions from this category are calculated on the basis of GPGIP@ID, 2000 alculations are based
on data about production of new equipment and data about servicing of old equipmbatshare of
this sector in total actual-§ases emissions was 2.51 % in 2011.

It was revealed in consultations with servicing companies thatffltdeakages are very low and remain
below 2%. Operational leakages are virtually rexistent and dependddely upon activation of fire
alarms. The major operator of fire brigades in the Czech Republic claims zero activation in 2011.

In the equipment servicing process, the original halons are sucked out and usuafigdergain. The
halons are recycled either with simple filtration distillation, re-use of original media without any
treatment may also occu©ld types of halons (phibited before 2000) can no longer be manufactured
but some of the mixtures can be reused after regeneration. A major part of new equipment employs
HFGC227, while some installations are filled with HE&S. Due to reuse of regenerated old halon
mixtures, HFCs are being introduced rather slowly.

4.7.3.4 Aerosols / Metered Dose Inhalers and Solvents

Emissions from these categories (2F4 Aerosols / Metered Dose Inhalers and 2F5 Solvents) are based on
2000 GPGIPCC, 200(nd Equation 3.35; EF equals 50 %. A small amountya$és used as solvents

was reported in the Czech Republic in 2011. The contribution of this sector to the total agaal F
emissionsequalled2.09 % in 2011.-§ases as propellants for aerosols aterently being replaced by
cheaper propellants, specifically dimethylether and other hydrocarbons.
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4.7.3.5 Semiconductor Manufacture

Actual emissions in this category are calculated on the basis of Tier 1 methodology. In 2011, emissions in
this categoryequalled 2.43 Gg COQwhich corresponds to 0.07 % of sectoral emissions. This category is
not very important and its reported emissions do not exceed the overall uncertainty in emissions in this
sector.

4.7.3.6 Electrical Equipment

Emissions from this category are cdédad according to 2000 GP@CC, 2000)specifically Equation

3.13, which is called the Tier 3a method. Basic data about new equipment and services can be obtained
from the abovementioned questionnaires. This equipment is produced by only one compashyisan
serviced by several companies. Emissions from this category correspond to 2.61 % of the total actual
emissions of fgases in 2011. The share of this category in the total actual emissions has decreased
rapidly since 1995 due to a decrease in the u&Mpin this sector and increase in the use of HFCs in
refrigeration and axconditioning.

The users of electrical equipment maintain very -@gendly policies, also due to the high costs of the
coolant media. Operational leakage is not measured (ldgslaloes not force operators to do so) but

can be estimated based on stock change. According to consultations with the main operator in the
country, the leakage is virtually naaxistent and depends solely on accidents; leakage usually remains
below 100 k p.a. in total. Such a low amount of¢8Bes not even require the operator to reportSF
usage in ISPOP. In 2011, stock change corresponded to leakage of 70¢kg of SF

Sk for use in electrical equipment is mainly imported as the part of the equipmemttwis filled below
the operational amount. First servicing could then be considered as "first fill". Bulk imports are mostly
imported for the purpose of operational stodh-trade.

4.7.3.7 Others

This category includes the 2F9 Other / Laboratories category.cateégory was included in the 2006
submission for the first time and encompasses emissionsgdf@k laboratory use. Emissions ofjases
were not identified in this category in 2011.

4.7.4 Uncertainty and time -series consistency

The uncertainty estimates we based on expert judgment (see Chapter 1.7 Uncertainty Analysis). Their
improvement is ongoing and is planned for inclusion in the next NIR.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the wha reporting period from the base year 1990 to 2011.
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4.7.5 Source-specific QA/QC and verification

Verification has been performed by comparison of data received from the customs authorities, from
submitted questionnaires and from reports to Mdly important importers and/or exporters. The
methodology and calculations were performed twice independently and were compared. This
comparison indicates a slight EF fault fog Skissions.

4.7.6 Source-specific r ecalculations

Technical Expert Review TedWERT) raised recommendation during ESD review in July 2012 to include
split for T filled products / serviced products based on ratio recorded in previous years. The exact
numbers were unknown for 2009 and 2010, but over previous period the ratio isstedsie. This issue

has been rectified.

4.7.7 Source-specific planned improvements

New models taking into account the lifetimes of refrigeration andcaimditioning equipment have
already been developed and implemented. Accounting fgases contained in pducts is still being
developed and its inclusion is planned for the next submission.

A research on basic data mandatory to perform Tier 2 uncertainty assessment is in progress, and partial
results have been published in a research project conducted in 2D&2elopment of a monitoring
system for Inventories and Projections of Greenhouse Gases in Czech Republic, CHII 20i2
officially planned that the Tier 2 uncertainty assessment will be incorporated in the next submission.
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5 Solvent and Other Product Use (CRF Sector 3)

NMVOC emission shows a letegm decreasing trend. This is caused by many factors, the chief of which
are primarily gradual replacement of synthetic coatings and other agents with a high content of volatile
substances by watdrased coatings and other pramtions with low solvent contents in industry and
amongst the population. In addition, BAT have been introduced in large industrial sources, especially
those covered by the regime of Act No. 76/2002 Coll., on integrated prevention (IPPC). This favourable
trend has been slowed down recently by increasing domestic production, especially in the automobile
industry. Fig. 5-1 indicates the trend of NMVOC emissions in 20drid the share of individual
subcategories in the whole sector 3.

200

150 \

g - \

—

50

m 3A Paint Application
m 3B Degreasing and Dry Cleaning

0 « 3C Chemical Products, Manufacture and Processing

1990 1993 1996 1999 2002 2005 2008 2011 3D Other

Fig.5-1 Trend of NMVOC emissions from Solvent and Other Product Use in 2011; share of individual subcategories in the
whole sector 3 Solvenand Other Product Use

5.1 Source category description

This category includes particularly emissions of NMVOC (ozone precursor) from the use of solvents,
which are simultaneously considered to be a sourcE@femissions (these solvents are mostly obtained
from fossil fuels), as their gradual oxidation in the atmosphere is also a factor. However, the use of
solvents is not an important source 63 emissions in 2011,CQ emissions were calculated at the level

of 0.237 MtCQ.

This category (Solvent and Other Product Use) also incldbd@semissions fromthe use of this
substance in the food industry (aerosol cans) and in health care (anaesthesia). These not very significant
emissions corresponding to 0.75 @GlgO were derived from production in the Czech Republic (0.6 Gg
N,O) and from import oN,O (0.15 GgN,0), see (Markvart and Bernauer, 2010, 2011, 2012).

So far, in the Czech Republic, no relevant data have been available to distinguish bib@agsed in
anaesthesia and for aerosol cans. Therefore, the existing spl¥(5@r anaesthesia) was based only on a
rough estimate.
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Now the authors of the study (Markvart and Bernauer, 2012) have managed to perform studies leading
to the qualified estimate that approX80 % of theN,O is used in medicine (anaesthesia). This estimate

applies to the entire 199Q 2011 time period.

5.2 Methodological issues

The IPCC methodaly (IPCC199%) uses the CORINAIR methodology (EME®RINAIR Guidelines,
1999) for processing NMMC emissions in this category. This manual also gives the following conversions
for the relevant activities, which can be used in conversion of data from the CORINAIR (i.e. SNAP)

structure to the IPCC classification.

Tab.5-1 Conversion from SNAP into IPCC nomenclature

SNAP | SOLVENT AND OTHER PRODUCT USE IPCC
06 01 Paint application 3A Paint application
Items 06.01.01 to 06.01.09
06 02 Degreasing, dry cleaning and electronic 3B Degreasing and dry cleaning
Items 06.02.01 to 06.02.04
06 03 | Chemical products manufacturing or processing. 3C Chemical products
Items 06.03.01 to 06.03.14
06 04 | Other use of solvents + related activities 3D Other
Items 06.04.01 to 06.04.12
06 05 Use ofN,O 3D Other

Items 06.06.01 to 06.06.02

LY@Syi2NE 2F bazxh/
t N} 3dz2S 6DSAYLX 2 Ot X

SYrAaarzya
HAMHDU ®
and is also adopted for thdational GHG inventory.

¢ KA a
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Solvent Use chapter is based on the following sources of information:

REZZO data,

=A =4 =8 -8 -4

statistical information on producers and imports from the Czech Statistical Office,

annual reports of the Association of Coatings Producersfasaciation of Industrial Distilleries,
information from the Customs Administration.
regular monitoring of economic activities and economic developments in the CR, knowledge and

monitoring of important operations in the sphere of surface treatments, eglgan the area of

application of coatings, degreasing and cleaning;

9 regular monitoring of investment activities is performed in the CR for technical branches
affecting the consumption of solvents and for overall developmental technical trends of all

branches of industry;

=a =4

monitoring of implementation of BAT in the individual technical branches;
technical analysis of consumption of solvents in households; NMVOC emissions from households

are entirely fugitive and, according to qualified estimates, contribapgroximately 16.5%6 to

total NMVOC emissions.

The activity data used in the individual categories and subcategories vary considerably. Basic processing
of data is performed in a more detailed classification than that used in the CRF Reporter. A §tineey o
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individual groups of products and the formats of the activity data for basic processing of emission data
are apparent from the following survey.

It is apparent from thél'ab.5-2 that uniform expression of the activity data cannot be employed, as this
corresponds in the individual cases to consumption of coatings, degreasing agents, solvents and, in some
cases, the weight of the final productiongeDry Cleaning. Consequently, total NMVOC emissions are
employed as activity data in the CRF Reporter.

NMVOC emissions oxidize relatively rapidly in the atmosphere, soG@aemissions generated as a
consequence of this atmospheric oxidation are algooréed in CRF. Th€Q emissions are calculated
using a conversion factor that contains the ratio C/NMVOC = 0.855 and a recalculation ratio@8C to
equalto 44/12. The overall conversion factor has a value of 3.14.

Tab.5-2 Structure for basic processing of emission data and the dimensions of activity data

A Paint Application EF- units
PAINT APPLICATIOMANUFACTURE OF AUTOMOBILES 10° m?

PAINT APPLICATIOBAR REPAIRING t of paint
PAINTAPPLICATIONCONSTRUCTION AND BUILDINGS t of paint
PAINT APPLICATICDOMESTIC USE t of paint
PAINT APPLICATIOBOIL COATING 10° m?

PAINT APPLICATIONOOD t of paint
OTHER INDUSTRIAL PAINT APPLICATION t of paint
OTHER NON INDUSTRIAL PARPLICATION 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
POLYVINYLCHLORPRECESSING

POLYSTYRENE FOAM PROCESSING

RUBBER PROCESSING

PHARMACEUTICAL PRODUCTS MANUFACTURING
PAINTS MANUFACTURING

INKS MANUFACTURING

GLUES MANUFACTURING

ADHESIVE MANUFACTURING

ASPHALT BLOWING

— |~ [+ |~

TEXTILE FINISHING 10°m?
LEATHERANNING 108 m?
D Other -

5.3 Uncertaint ies and time -series consistency

Last year, research was conducted in order to develop new uncertainty estimates. In sector 3, only
uncertainties for activity data in category 3D1 UsdNgD for Anaesthesia, i.e. at the level of 50 %, were
estimated. No uncertainty was determined for the emission factor since we assumed that all the gas is
emitted (the emission factor isquall t/t N,O). Overall uncertainty data are given in Chapter 1.7.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2011.
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5.4 Source-specific QA/QC and verification

The emission data in this section were taken from tWRECE CLRTAP inventories in NFR. Annual
reports are available on the method of calculation for the individual years since 1998. Following transfer
of the emission data to the new CRF Reporter, it was apparent that trends in the emissions for all of
Secto 3¢ Solvent and Other Product Uselid not exhibit any significant deviations.

I O2YyGNREf 61 & LISNF2NYSR 2F (GKS O2YLIl ye LINROSaaAy
of processing of UNECELRTAP inventories in NFR. It was found that mexset data were available to

2000, permitting assignment of consumption of the individual types of solvents and other preparations
containing NMVOC to individual subcategories, from which the emissions are calculated in 4 main
subcategories ofSector Solent and Other Product Usés the total consumption of substances
containing NMVOC in all of CR is relatively well known, from 2000 the emissions that could not be
identified in the individual subcategoi3BDecreasing and Dry Cleanimgre transferred toCategory

3DOther Solvent Usdecause they were missing in the overall balance.

5.5 Source-specific r ecalculations

The errors in categories 3A 3C in the reported data for 2010 were determined during the QC
procedure. These discrepancies were corrected in this submission.

5.6 Source-specific planned improvements

The value of the conversion factor (3.14) is slightjhéir compared to other countries. It is planned to
try to obtain background information for a countgpecific valueBecause of funding shortage it was not
possible to obtain data about carbon content in solvents used in CR.
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6 Agriculture (CRF Sector 4)

6.1 Overview of sector

Agricultural greenhouse gas emissions under Czech national conditions consist mainly of emissions from
enteric fermentation CH emissions only), manure managementH and N,O emissions) and
agricultural soilsN,O emissions only). The other IPCC subcategarigs cultivation, prescribed burning

2F al @ryylaz FASER 0dzNYAY Rdohd octuBilNthe@aeichiRigNibli€. NB & A R

Methane emissions are derived from animal breeding. These are denprenarily from enteric
fermentation (digestive processes), which is manifested most for ungulate animals (in this country
mostly cattle). Other emissions are derived from fertilizer management, where methane is formed under
anaerobic conditions (with siaitaneous formation of ammonia which, however, is not monitored in the
framework of greenhouse gas inventories).

Nitrous oxide emissions are formed mainly by nitrificatdemitrification processes in soils. The
anthropogenic contribution that is determinein the national inventory of greenhouse gases is caused
by nitrogenous substances derived from inorganic nitregentaining fertilizers, manure from animal
breeding and nitrogen contained in parts of agricultural crops that are returned to the sodx@onple,

in the form of straw together with manure, or that are ploughed into the soil). In addition, emissions are
also included from stables and fertilizer management and indirect emissions derived from atmospheric
deposition and from nitrogenous subsizes flushed into water courses and reservoirs.

6.1.1 Key categories

For Agriculture, five of six relevant categories of sources were evaluated by analysis decribed in IPCC
(2000 and 2003) as the key categori@a.overview of sources, including their contrlon to aggregate
emissions, is given ifab.6-1.

Tab.6-1 Overview of significant categories in this sector (2011)

Category Character of category Gas % of total GHG*
4D1 | Agricultural soils, direct emissions KC (LA, TA, LA*, TA*) N,O 2.2
4A Enteric fermentation KC (LA, TA, LA*, TA¥) CH 1.5
4D3 | Agricultural soils, indirect emissions KC (LA, TA, LA*, TA*) N,O 1.3
4B Manure management KC (LA, TA, LA*, TA%) N,O 0.5
4B Manure management KC (TA) CH, 0.3
4D2 | Pasture, range and paddock manure NonKC N,O 0.2

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

Part 1. Annual inventory submission 149



s CHMI

NATIONAKGHGNVENTORREPORT OF THEECHREPUBLIA990-2011

6.1.2 Quantitative overview

Agriculture is the third largest sector in the Czech Republic with 6.4 % of total GHG emissions (incl.
LUWUCF) in 2011 with 864.84 GECQ eq.; 62 % of emissions is coming from Agricultural Soils, 25 % from

Enteric Fermentation and 13 % from Manure Management.

The CH emissions from agriculture present about 30 % of total natic®B| emissions and thé\,O

emissions from agriculture present about 70 % of total natidd# emissions in 2011. During period
19902011 emissions fromAgriculture decreased by almost 50 %. The quantitative overview and

emission trends in reported period are provided in Fig.6.1 and Fab. 6
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Fig. 61 The emission trend in agricultural sector during reporting period 162011 (in G&CQ eq.)
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Tab.6-2 Emissions of Agriculture in period 199111 (sorted by categories)

Total Enteric Fermentation| Manure Management Agricultural Soils
Year Emissions (4A) (4B) (4D)
[GgCQeq]
1990 16 233 4219 2710 9 304
1991 14 612 3980 2 585 8046
1992 12731 3568 2344 6 819
1993 11 205 3088 2 106 6 011
1994 10372 2705 1862 5 806
1995 10 332 2632 1742 5959
1996 9 966 2 608 1802 5 557
1997 9758 2436 1745 5578
1998 9 285 2284 1654 5346
1999 9 350 2334 1659 5357
2000 9 095 2241 1544 5310
2001 9221 2257 1483 5481
2002 8 956 2209 1414 5332
2003 8 315 2186 1351 4778
2004 8 750 2139 1299 5313
2005 8 385 2094 1236 5054
2006 8 250 2064 1218 4968
2007 8 403 2084 1212 5107
2008 8583 2103 1179 5301
2009 8134 2047 1107 4980
2010 7 965 1999 1079 4 886
2011 8 065 2003 1043 5019
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The trend series are consistent both for methane and for nitrous oxide. For methane, the decrease in
emissions for enteric fermentation since 1990 is connected with the decrease in the numbers of animals
(especially cattle) while the decrease in emissidasved from manure (especially swine manure) is not

as great, as there has been a smaller decrease in the number of head of swine. It would seem that
conditions have partly stabilized somewhat in agriculture since 1994.

During the incountry review in Agust/September 2010, the expert review team (ERT) identified the
estimation of N,O emissions from Manure management of dairy cattle as a potential problem. The
revision of background information and Nealues for dairy cattle was requested. Already during the
review, the Czech Republic introduced revised couspgcific data for emission estimation using Tier 2
methods for Manure management of dairy cattle. This recalculation was submitted to ERTeaslaad
AadaadzS 2F GKS a{lF GdzNRIF& LI LISNE NBIIFINRAYI GKS Hawmwm

The assessment review report (UNFCCC/ARR/2011/CZE) provided additional recommendations to
improve the inventory estimates for Agriculture. Other courdpecific data for nowlairy cattle was
obtained. Based on these recommendations and additional cotspecific data, the following
improvements were implemented in the 2012 submission:

1. Reallocation of the "Suckler cows" saategory from Dairy cattle to Nedairy cattle

2. More accuragé animal population data (hot rounded off to thousands) reported (cattle, swine,
sheep and poultry).

3. More accurate data for individual cattle sultegories (suckler and dairy cows, young heifers,
young bulls and calves) reported (not rounded off to thowds) for the period since 2006 (since
when the detailed data are available).

4. Recalculation ofN,O emissions from Manure management using revised and complemented
country-specific data: Nex values for cattle, manure type distribution (AWMS), protein in milk
and protein in feed. Tier 2 methods implemented for the emission estimation of Manure
management of dairy and nedairy cattle.

5. Additionally, a new countrgpecific parameter on digestibilifDE, in %) was determined and
implemented in the 2012 submissio

Given that the value of Nex for cattle was revised based on the recommendation of ERT (2011), it led to
changes inN,O emissions from Animal manure applied to soils, Pasture, range and paddocks (PRP),
Atmospheric deposition and -Mst through leaching rad runoff. These changes apply to the entire
reporting period.

¢KS NBOFKf OdzE F iA2y NBIdzSaGdSR o60llaSR 2y GKS R20dzySyi
to increased emissions by about 14 % relative to the older approach (submission 2011liseThé

updated countryspecific data for cattle in calculation of emissions in the 2012 submission resulted in a
decrease in emissions by about 1.2 % in 1990 and increase by about 0.6 % in 2009 compared to the 2011
submission.

Two categories were recalaieéd in the 2012 resubmission. Potatoes, sugarbeets, clover and alfalfa
were included in the source of emissions in the Agricultural soils categories (4D1.3 a 4D1.4). The addition
of new countryspecific data in the calculation resulted in an increaseha tbtal emissions from the
Agriculture sector by 2.3 % in 2012. A detailed description of the recalculation is presented in the
appropriate chapter (6.4Agricultural soils).
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6.2 Enteric Fermentation (4A)

6.2.1 Source category description

This chapter describes estimation of tki#4 emissions from Enteric Fermentation. In 2011, 84.1 % of
agriculturalCH emissions arose from this source category (TabB®).6l'his category includes emissions
from cattle (dairy and nowlairy), swine, sheep,dises and goats. Buffalo, camels and llamas, and mules
and asses do not occur in the Czech Republic. Enteric fermentation emissions from poultry have not been
estimated, the IPCC Guidelines do not provide a default emission factor for this animal category.

6.2.2 Methodological issues

Emissions from enteric fermentation of domestic livestock have been calculated by using IPCC Tier 1 and
Tier 2 methodologies presented in tievised 1996&uidelinegIPCC, 1989 and Good Practice Guidance
(IPCC, 2000). Methane emissions for cattle, which are a dominant source in this category, have been
calculated using the Tier 2 method, while for other livestock the Tier 1 method was used. The
contribution of emissions from kstock other 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 study (Kolar, Havlikova and Fott, 2004), a system of
calculation spreadsheets have dre developed and used for all the relevant calculationsGof
emissions.

The emission factor for methane from fermentation (EF) in kg/head p.a. according Retlisedl996
GuidelineqIPCC, 199 and Good Practice Guidance (IPQQ0QO0) is proportionald the daily food intake
and the conversion factor. It thus holds that

EF= 365/ 55.65 * daily food intake* Y

GKSNBE (KS GRIFIAf& F22R AydlFr1S¢ o6awWkRI&0 Aa GF1Sy
(there are several subcategories of @}t and Y is the conversion facto, which is considered to be Y =
0.06 for cattle. Coefficient 55.65 has dimensions of MOk
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In principle, thisequationshould be solved for each cattle subcategory, denoted by index i. The Czech
Statistical Officesee Statistical Yearbooks (CzST®90;2011), provides following categorization of
cattle:

Calves younger than 6 monffisf age (male and female)
Young bulls and heifers-@@ months of age)

Bulls and bullocks (@2 years, over 2 years)

Heifers (1g 2 years, over 2 years)

Mature cows (dairy and suckler)

= =4 =4 =4 =4

More disaggregated subategories given above in parenthesis are given in the study by external
agricultural consultants of CHMI (Hons and Mudrik, 2003).

In the calculation, it is also very important to distinguish between dairy and suckler cows, where the
fraction of suckler cows (suckler/all cows) gradually increased in the-2990 time period. Based on

the ERT recommendation (2011) the stdiegory "Sakler cows" was reallocated from Dairy cattle to
Non-dairy cattle.

l O0O2NRAY3 G2 G4KS Lt/ / YSiK2R2f238X ¢ASNIH 6Lt/ /X
subcategory of cattle is not measured directly, but is calculated from nationatextmical inputs,

mainly weight (including the final weight of mature animals), weight gain (for growing animals), daily

milk production including the percentage of fat (for cows) and the feeding situation (stall, pasture). The
national zoetechnical inputs(noted above) were updated by expert from the Czech University of

I INRA Odzt GdzNB Ay t N} 3dz2S Ay wnnc |yYyR wanmm® 9EI YLX S&
FYR 1 F@NYYyS1Z HnnciI YQDTddAe8gadTabeh. Hamm0O | NB IADSY

Tab.6-3 Weights of individual categories of cattle, 196011, in kg

Categories of cattle 1990¢ 94 1995¢ 98 1999¢ 04 2005¢ 09 2010- now
Mature cows (dairy and suckler) 520 540 580 585 590
Heifers > 2 years 485 490 505 510 515
Bulls and bullocks > 2 years 750 780 820 840 850
Heifers 12 years 380 385 395 395 390
Bulls 12 years 490 510 530 540 560
Heifers 612 months 275 280 285 285 290*
Bulls 612 months 325 330 335 340 540*
Calves to 6 months 128 132 133 135 135*

b2GSY F {AYyOS Hwnndg GKS 13S tAYAOGD FT2NJ a/ | t@Saé¢ aKAFASR dzZL) (2

YEAYOS Hnnd GKS +H3AS fAYAG F2N 4/ f gS4a¢é AKAFOGSR dzd G2 vy
YAy OS Hnnd GKS 38 £ AY hified @p2oN@1Bmosthzy 3 o6dzZf £ & YR KSATSNE
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Tab.6-4 Feeding situation, 199€P011, in % of pasture, otherwise stall is considered

Categories of cattle 1990¢ 94 1995¢ 98 1999¢ 04 2005¢ 09 2010- now
Dairy cows 10 20 20 22 15
Suckler cows 10 20 20 22 95
Heifers > 2 years 30 30 30 35 50
Bulls > 2 years. 30 40 40 40 25
Heifers 12 years 30 40 40 40 50
Bulls 12 years 30 40 40 40 25
Heifers 612 months 30 40 40 40 50*
Bulls 612 months 30 40 40 40 50*

b2G0SY F {AYyOS Hnnd GKS F3S tAYAG F2N a/ | f@Saé AKATFTGSR dzll 2

Percentages of pasture are related only to the summer part of the year (180 days), while only the stall
type is used in the rest of year. Theilgamilk production statisticsT@b. 65), in which only milk from

dairy cows is considered, increased to 19i&ds/day/headin 2011, with an average fat content of 3.88

%. Milk from suckler cows is not included in the table 6.5; a relevant daily roifkigtion of 3.5 | /day

head was used for the calculation. The activity data of milk production comes from the official statistics
(CzSO0) and these are verified in Yearbook of cattle in Czech Republic (annual feptht. official

statistics, specifichl from CzSO, provide population values for cows and other cattle, the resulting EFs in
GKS /wC ¢FroftSa IINBE RSTAYSR TFT2NRGKSEOOLSH2RNXSa I &
relevant cells in the CRF. The numbers of animal population aeal lmassurveys of livestock (up to 1991
asat1.1., from 1992 to 2002 as at 1.3., since 2003 as at 1.4.).

The countryspecific parameter DE (digestibility, in %) for cattle was estimated based on existing
publications. Based on the individual OMD (organatter digestibility) values for the most common

feed (e.g. corn silage, hay and straw, green fodgalfalfa and clover, etc.) the average digestibility for

cattle was estimated. The estimated average digestibility corresponds to approximately 70 % {Kau

FYR 12Y2f1F2 wnny YR HAaMaWk & NPOG2IAN NFb|y2RDADG2 Y20t 1|
PSGNR]120A6 YR {2YYZMindIdhandZehah ¥tE NI mpdn TRENNXV DGl e -«
etal, HAny O ® 5 N@xpett #rdmRiNeD Besearch Institute for Cattle Breeding, Ltd., pers.
communication) determined the conservative average digestibility values for 3 basic cattle sub
categories. These digestibility values were employed for the emission estimation:

91 Dairy cdtle DE =67 %
M Sucklercows DE=62%
M Other cattle DE =65 %

Details of the calculation are given in the abawentioned study (Kolar, Havlikova and Fott, 2004) and
the results are illustrated iffab.6-6. It is obvious that EFs have increased slightly since 1990 because of
the increasing weight and milk production for cows and because of the increasing weight and weight
gain for other cattle. On the other han@H emission from enteric fermentation of cattle dropped
during the 199€2011 period to about one half of the former values due to the rapid decreases in the
numbers of animals kept.
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Tab.6-5 Milk production of dairy cows and fat content (199(2011)

Dairy cows Daily production Fat content

[thousands] [liters / day head] [%0]
1990 1206 10.67 4.03
1991 1165 9.63 4.09
1992 1006 10.13 4.07
1993 902 10.18 4.10
1994 796 10.79 4.04
1995 732 11.34 4.02
1996 713 11.69 4.08
1997 656 11.29 4.02
1998 598 12.44 4.05
1999 583 12.85 4.03
2000 548 13.55 4.00
2001 529 14.00 4.03
2002 496 15.08 3.98
2003 490 15.77 3.98
2004 476 16.41 3.98
2005 438 17.13 3.90
2006 424 17.45 3.90
2007 410 17.94 3.88
2008 406 18.51 3.86
2009 400 18.82 3.85
2010 384 18.91 3.86
2011 374 19.53 3.88

6.2.3 Enteric fermentation of other livestock

Compared to cattle, the contribution of other farm animals to the whGlg emissions from enteric
fermentation is much smaller, only about 3& ThereforeCH emissions from enteric fermentation of
other farm animals (other than cattle) are estimated by the Tiapproach. Because of some features of
keeping livestock in th€zech Republic that are similar to the neighbouring countries of Germany and
Austria, default EFs for Tigrapproaches recommended for Western Europe were employed. The
obsolete national approach used in the past, which was found not to be comparableothién
9dzN2 LISy O2dzy i NR Sa éta.21%e was definiively abangddRed W ejstiyh&tdd
values are presented for the whole period since 1990.

Sheep, goats, swine and horses

The Czech Statistical Office (CzSO) publishes data on theenwhgoats, sheep, swine, horses and
poultry annually in the Statistical Yearbooks (1:280.1).

Considering the rather small numbers in these animal categories, default coefficients from the IPCC
method have been used for estimating methane emissiorkg) 8f methane annually per head for sheep,
5 kg of methane for goats, 1.5 kg of methane for swine and 18 kg of methane for horses.

Poultry

IPCC guidelines do not define or require estimates of quantities of methane from enteric fermentation.
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Tab.6-6 Methane emissions from enteric fermentation, cattle (Tier 2, 192011)

Dairy cows | Other cattle EF. cows EF. other Em. cows Em. other Emissions
[thous.] [thous.] [kg CH / hd] [kg CH,/ hd] [GgCH] [GgCH] [GgCH]

1990 1206 2300 82.35 39.25 99.33 90.28 189.61
1991 1165 2195 79.01 39.41 92.08 86.50 178.58
1992 1006 1943 80.67 40.38 81.17 78.48 159.65
1993 902 1609 80.96 40.08 73.06 64.49 137.56
1994 796 1366 82.81 40.03 65.90 54.67 120.56
1995 732 1298 86.29 41.98 63.18 54.47 117.66
1996 713 1275 87.78 42.28 62.63 53.91 116.55
1997 656 1210 86.09 42.88 56.50 51.87 108.37
1998 598 1103 90.27 43.04 53.97 47.48 101.44
1999 583 1074 94.16 45.57 54.90 48.96 103.86
2000 548 1026 96.42 45.92 52.82 47.10 99.92
2001 529 1053 98.17 46.52 51.97 48.98 100.96
2002 496 1024 101.59 47.29 50.42 48.42 98.83
2003 490 984 103.98 47.60 50.99 46.81 97.80
2004 476 952 106.20 47.53 50.54 45.27 95.80
2005 438 960 108.46 48.31 47.49 46.36 93.84
2006 424 950 109.56 48.35 46.45 45.91 92.36
2007 410 981 111.07 48.45 45.58 47.53 93.11
2008 406 996 112.85 48.88 45.76 48.69 94.45
2009 400 964 113.82 48.77 45.47 47.00 92.47
2010 384 966 114.26 47.91 43.82 46.27 90.09
2011 374 970 116.55 48.29 43.57 46.84 90.41

6.2.4 Uncertainties and time -series consistency

As mentioned above, methane emissions from the breeding of farm animals are caused both by enteric
fermentation and also by the decomposition of animal excrements (manure). Determination of these
emissions waprepared at the level of both Tidr and TieR2. As enteric fermentation is considered
according toTab.6-1 to constitute akey sourcepreference should be given to determination in Ter

C2NJ ljdzadGS | t£2y3 GAYS>E OFfOdzZ I GA2ya oSNRtabl aSR
1996). In principle, emissions from animal excrements could be calculated according Xdtfigris not

akey sourcg however, because of tradition and for consistency of the time series, the final values were

also calculated according to Ti2rusing the emission factors from abeVeSy 1 A 2 Y SR & (G dzRA S &
Mdpdon T WS 1996).Rh apBath basked on historical studies was indicated to be obsolete in many
reviews organized by UNFCCC. Moreover, IEFs (implied emission factors) were mostly found as outliers:
especially EFs for enteric fermentation in cattle seemed to be substantially estdeated. Details of

the historical approach are given in former NIRs (submitted before 2006).
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The Czech team accepted critical remarks put forth by the International Review Teams (ERT) and
prepared a new concept for calculation GfH emissions. This concept, in accordance with the plan for
implementing Good Practice, is based on the following options:

1) Emissions of methane from enteric fermentation of livestockgy source come predominantly
from cattle. Therefore Tie2, as descriéd in Good Practice5pod Practice Guidanc@000) is
applied only to cattle.

2) CH emissions from enteric fermentations of other farm animals are estimated by thelTier
approach. Because of some features of keeping livestock in the Czech Republic Hiatilareo
the neighbouring countries of Germany and Austria, default EFs forl Tegproaches
recommended for Western Europe were employed.

Increased attention was first paid to enteric fermentation. It was stated that cooperation with
specialized agridtural experts is crucial to obtain new consistent and comparable data of suitable
guality. The relevant nationally specific data, milk production, weight, weight gain for growing animals,
type of stabling, etc. were collected by our external experts €Hand Mudrik, 2003). Moreover,
statistical data for sufficiently detailed classification of cattle, which are available in the Czech Republic,
were also collected at the same time. Calculation of enteric fermentation of cattle using th2 Tier
approach waslescribed in a study (Kolar, Havlikova and Fott, 2004) for the whole time series since 1990
using the abovanentioned countryspecific data. The necessary QA/QC procedures were performed in
cooperation with experts from IFERhe nationally specific datie weight of individual categories of
cattle, weight gains of these categories and recent feeding situatiere revised in 2006The new
values were estimated in a similar way by our external experts (Mudrik and Havranek, 2006) for the next
period.

The national zoetechnical inputs (mainly weight, weight gain, daily milk production including the
percentage of fat and the feeding situation) were updated in this submission in conjunction with an
expert from the Research Institute of Animal Production.

Al in this submission, the stBl § SA2 NE b{ dz0O1t SNJ O264ab 61 & NBI {2«
RFANE OFGGfSET Y2NB | O0dzNF S OIFGGtS LRLWAFGAZ2Y R
(DE) were employed for cattle (detailed in Chapte?.B.1), affecting the implied emission factors for

cattle categories. These changes in the activity data and input parameters resulted in changes in
emissions for the entire reporting period.

Uncertainty estimates based on expert judgement.
The uncertaintyin the activity dateequak 5 %.
The uncertainty in the emission factequak 20 %.

The combined uncertainty, calculated according to IPCC GPG Tier 1 methoeqiedy20.6 %.

6.2.5 Source-specific QA/QC and verification

A detailed description afourcespecific QA/QC and inventory verification of agriculture is presented in
the Chapter 6.5.
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6.2.6 Source-specific recalculations

Reallocation of the subategorySuckler cowfrom Dairy cattleto Nondairy cattlewas performed in the
2012 submission.

Alsomore accurate animal population data (not off to thousands) of cattle, swine, sheep, poultry was
used for the entire period and more precise data for cattle populations (cattlecatdgories) are
reported (not rounded off to thousands) since 2006 wheatadare available.

Last but not least, the new digestibility values (DE) were employed for cattle (dairy cows, suckler cows
and other cattle).

These changes in the activity data and input parameters resulted in changes in emissions for the entire
reporting period.

6.2.7 Source-specific planned improvements

The analysis of uncertainties is currently in progress.

6.3 Manure Management (4B)

This chapter describes the estimation@if} and N,O emissions from animal manure. In 2011, 15.91 % of
agriculturalCH, emissions (18.04 GgH) and 11.7 % of agriculturél,O emissions (2.14 G§,0) were
caused by this source category. Total emissions from Manure ManagementCai2. 717 GgCQ eq. in
2011.

6.3.1 Source category description

During period 1992011 emissionfrom Manure Management decreased by 60 %. Emissions from cattle
and swine dominate the trend (se&ab. 67). The reduction in the cow population is partly
counterbalanced by an increase in cow efficiency (increasing gross energy intake and milk praduction)

This emission source covers manure management of domestic livestock. Both nitrousNaier{d
methane CH) emissions from manure management of livestock (cattle, swine, sheep, horses, goats and
poultry) are reported. The animal waste managementtays (AWMS) are distinguished fd:O
emission estimations: liquid system, daily spread, solid storage & dry lot and other manure management
systems. Nitrous oxide is produced by the combined nitrificatienitrification processes occurring in

the manure nitrogen. Methane is produced in manure during decomposition of organic material by
anaerobic and facultative bacteria under anaerobic conditions. The amount of emissions is dependent on
the amount of organic material in the manure and climatic conditions.
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Tab.6-7 Manure Management emissions in the period 192011

Emissions fromManure Management
Year CH emissions N,O emissions
[GYgCH] [GgCQeq] [GgNO] [GgCQeq]

1990 47.68 1001.19 5.51 1708.42
1991 45,91 964.07 5.23 1621.43
1992 42.07 883.54 4.71 1460.79
1993 38.37 805.72 4.19 1300.32
1994 33.56 704.82 3.73 1157.37
1995 31.78 667.38 3.47 1074.20
1996 31.92 670.34 3.65 1131.20
1997 30.89 648.67 3.54 1096.25
1998 29.34 616.19 3.35 1038.31
1999 29.02 609.42 3.39 1049.53
2000 27.34 574.18 3.13 970.10
2001 26.45 555.36 2.99 927.67
2002 25.80 541.78 2.81 872.14
2003 25.00 524.98 2.67 826.25
2004 23.80 499.73 2.58 799.00
2005 22.55 473.62 2.46 762.87
2006 22.22 466.71 2.42 751.01
2007 22.11 464.27 2.41 748.01
2008 21.16 444.32 2.37 735.10
2009 19.43 408.07 2.26 699.20
2010 18.91 397.13 2.20 682.20
2011 18.04 378.91 2.14 663.87

6.3.2 Methodological issues

6.3.2.1 Methane emissions

CH emissions from manure management were identified &ewasourceonly by trend assessment (TA);
hence these emissions for all farm animals are estimated by thel Bipproach. Default EFs for Western
Europe were employed for similar reasons as in the previous paragfabh6(8). Similarly as for enteric
fermentation, the obsolete national approach used in the past was abandoned because of lack of
comparability with other countries. Relation to the decreasing trencmimal population (especially
cattle and swinefig. 62), the emissions frorfManure Managementapidly declined during 1992011.

Tab.6-8 Table 6.8 IPCC default emission factors used to estin@tgemissiors from Manure Management

Livestock type EF (kg/headlyr)
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. 6-2 Trend of individual animal population in period 19011

6.3.2.2 Nitrous oxide emissions

N,O emissions from manure management were identified as a key source; Tier 2 methodology is used for
emission estimation for the cattle category (Tier 2 for other animals). Emissions are calculated on the
basis of N excretion per animal and animal waste manant system. Following the guidelines, all
emissions ofN,O taking place before the manure is applied to soils are reported under Manure
Management. The IPCC Guidelines method for estimdti@® emissions from manure management
entails multiplying the taal amount of N excretion (from all animal species/categories) in each type of
manure management system by an emission factor for that type of manure management system.

In response to the list of potential problems and further questions raised by thetlERTzech Republic
revised the Nex values for dairy and rdairy cattle (sedab. 69) and changed the distribution ratio of
manure per AWMS (seBab.6-10) according to the national conditions based on expert judgment (Hons
YR adzZRnN{ wnnn YR Y@FILAETN] WP HAMMO P

The IPCC default nitrogen excretion (Ng&lues and distribution of AWMS systems for other animal
categories (excl. cattle) are presentedTiab.6-11. According to GPG (IPCC, 2000), the IPCC default
valuesfor swine were taken from Tables®through B6 and the IPCC default values for all the other
animal species were taken from Table24. The emissions are then summed over all the manure
management systems.
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Tab.6-9 Czech national Nex (nitrogen excretion) values used to estini4® emissions from Manure Management

Nitrogen excretion (Nex)
Year Dairy cows N(zz-\(jglr\)//atl:l?:)le
[kg/head/year]
1990 101.94 58.51
1991 99.06 58.66
1992 100.51 59.66
1993 100.85 59.17
1994 102.38 59.09
1995 105.93 61.27
1996 107.45 61.61
1997 105.75 62.28
1998 109.63 62.52
1999 114.61 65.43
2000 116.57 65.87
2001 118.26 66.58
2002 121.16 67.47
2003 123.33 67.90
2004 125.32 67.78
2005 127.15 69.00
2006 128.13 69.00
2007 129.39 69.00
2008 130.89 69.51
2009 131.71 69.49
2010 132.59 68.76
2011 133.83 69.17

Tab.6-10 Czech national distribution of AWMS systems for cattle categories only

Dairy cows Fractionof Manure Nitrogen per AWMS (in %)
Liquid Daily spread | Solid PRP
1990 25 2 68 5
1995 23 1 66 10
2000 15 1 74 10
2005 26 1 62 11
2011 27 1 65 7
Non-dairy cattle (AVG) Liquid Daily spread | Solid PRP
1990 51 1 33 15
1995 48 1 31 20
2000 49 1 33 17
2005 52 1 27 20
2011 52 1 27 20

Tab.6-111PCC default nitrogen excretion (Nex) and distribution of AWMS systems for other animal categories (excl. cattle)

Type of AWMS
Livestock type (kg ”']\‘Ie 2:1 ) Liquid S';?e'g/ d Solid PRP Other
Fraction of Manure Nitrogen per AWMS (in %)
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
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6.3.2.3 Emission factors

To estimateN,O emissions from manure management, the default emission factors for the different
animal waste management systems were taken from the Good Practice Guidance, RablgPLC,
2000), se€lab. 612.

Tab.6-12IPCC default emission factors of animal waste per different AWMS

Emission Factor (EF3)
AWMS (kgN,O-N per kg N excreted)
Liquid 0.001
Solid Storage 0.020
Pasture/Range/Paddock 0.020
Other Systems 0.005

6.3.3 Uncertainties and time -series consistency

As mentioned above, methane emissions from the breeding of farm animals are caused both by enteric
fermentation and also by the decomposition of animal excrements (manure). Determination of the
second of them was prepared at the level Tiebesides theattle where the emissions are calculated by
Tier 2 since submission 2012.

The Czech team accepted critical remarks put forth by the InternatirpkrtReview Teams (ERT). A
concept, in accordance with the plan for implementing Good Practice, is basegbtmm, that CH
emissions from manure management for all farm animals are estimated by thd &jgproach. For
similar reasons as in the previous paragraphs, the default emission factors for Western Europe were
employed.

On the basis of the recommendatis of the ERT 200%he estimation of manure managemem,O
emissions from horses and goats is reported as two individual groups of anicaégry Other
livestockwas regrouped to two categories), applying the IPCC Tier 1 method andRéivised1996
Gudelines (IPCC, 199RS ¥l dzAf &G @I f dzSa® ¢ KS {2 ( INfO erfisgiang om2 ya ¥
al ydzZNE al yl3SYSyidaé¢ oSNBE y24d I FFSOGSRO

According to therecommendations of ERT 2011 (ARR), the recalculation of emissions from Manure
Management was performedsing new national parameterdeed consumption, nitrogen feed intake

and protein content of milk and feed (revised Nex value)addition, the values of digestible energy
expressed as a percentage of gross energy (DE) for cattle were revised (the defaak were
substituted by national values). In addition, national data on the distribution of manure management
LIN} OG6A0Sa I ONraa !2a{ 6SNB O2fttSOGSR FyR dzLRI G4SR
Uncertainty estimates based on expert judgement.

The uncertainty in thedivity dataequak 5 %.

The uncertainty in the emission factor for estimationGi emissionequak 30 %; for estimation d4,0
emissions, this valuequak 100 %.

The combined uncertainty faCH, emissionsequak 30.4 % and that fa¥,O emissionsequak 100.12 %.
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6.3.4 Source-specific QA/QC and verification

A detailed description of sourespecific QA/QC and inventory verification of agriculture is presented in
the Chapter 6.5.

6.3.5 Source-specific recalculations

Based on new zotechnical data and updad countryspecific parameters and activity data the
emissions from Manure management of for dairy and +lairy cattle categories were calculated by Tier
2 method over the entire 19902011 reporting period.

The estimation oN,O emissions from Manure nmagement was performed using the revised Nex values
for dairy and nordairy cattle with the updated parameters (feed consumption, nitrogen feed intake and
protein content of milk, to estimate the amount of N retained in miiguations 10.32 and 10.33RCC,

2006) were used to revise Nex and to calculate the variables for nitrogen intake and nitrogen retained
(milk production and growth). The results served as an inpuiEfot0.31.

The parameters for estimation of the revised Nex for cattle were colbfitem literature and from
personal communications with agricultural experts. The protein content in milk was determined based
on 3.3 % (Poustka 2007, Ingr 2003 and Turek 2000) and protein content in feed (in dry matter) of 18 %
(Zeman Czech feed standds 1221 %, Central Institute for Supervising and Testing in Agriculture 18 %,
YINFoO2 @t LIShEs). O2YYdzyd mc

Countryspecific redistribution of manure management practices across AWMS for Cedite6(10) was

taken from Hons and Mudrik (2004) for the 1990pdpcp LISNA 2R F y R dzLJRF GSR RIF G|
was used for the 200Q011 period. Dr. Kvapilik (author of the Annual report of Cztte breeding of

the Institute of Animal Science in Prague) also provided national data on grazing animals (feed situation

of cattle categories, se€ab. 64).

Using the above changes, tiNnO emissions from Manure management were calculated by the Zier
method for dairy and nowlairy cattle categories for the entire reporting period.

6.3.6 Source-specific planned improvements

The analysis of uncertainties is in progress.

In the next submission the attention will be paid to the using a higiear method to estimate CH,
emissions from Manure Management as recommended by ERT.
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6.4 Agricultural Soils (4D)

6.4.1 Source category description

This source category includes direct and indirect nitrous oxide emissions from agricultural soils. Both
these categories (direct and indirect) fO soil emissions are the key sourcé@slf.6-1). Nitrous oxide is
produced in agricultural soil as a result of microbial nitrificatiiemitrification processes. The processes

are influenced by chemical and physical characteristics ébility of mineral N substrates and carbon,

soil moisture, temperature and pH). Thus, addition of mineral nitrogen in the form of synthetic fertilizers,
animal manure applied to soils, crop residuefitihg crops enhance the formation of nitrous oxide
emissions.

Nitrous oxide emissions from agriculture include these subcategories:

9 direct emissions (emissions from synthetic fertilizers, animal manure applied to soils, crop
residue and Nixing crops)

9 emissions from pasture manure (PRP)

9 indirect emissionsgmissions from atmospheric deposition and nitrogenous substances flushed
into water courses and reservoigdeaching)
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Fig. 63 Nitrous oxide emissions from Agricultural soils (suategories)

In 2011, 88.3 % of toté,O emissions from Agriculture g@jinated from Agricultural Soils, while the rest
originated from Manure Management (11.7 %). The trend\Ny® emissions from this category is
decreasing: in 2011 emissions (5 683.03C&peq.) were 46.5 % below the base year leviedb. 613
and Figure & present theN,O emissions of Agricultural soils by individual sabegory.
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Tab.6-13 N,O emissions come from Agricultural Soils (4D category) in period 12001 in GA\,O.

Direct emssions Indirect emissions
Total Pasture -

Year o Atmosph. | Leaching

emissions a b c d Manure o
deposition

1990 30.01 7.39 5.50 1.74 3.05 1.02 1.86 9.44
1991 25.96 5.26 5.25 2.29 2.73 0.99 1.62 7.82
1992 22.00 4.00 4.85 1.93 2.32 0.87 1.41 6.63
1993 19.39 3.19 4.38 1.87 2.31 0.72 1.23 5.68
1994 18.73 3.59 3.84 1.69 2.34 0.61 1.15 5.51
1995 19.22 4.05 3.61 1.60 2.27 0.80 1.16 5.71
1996 17.92 3.36 3.64 1.48 2.30 0.78 1.10 5.26
1997 17.99 3.64 3.51 1.31 2.37 0.73 1.10 5.33
1998 17.25 3.59 3.37 1.11 2.29 0.67 1.06 5.17
1999 17.28 3.54 341 1.06 2.37 0.67 1.06 5.17
2000 17.13 3.77 3.24 1.05 2.19 0.65 1.05 5.18
2001 17.68 3.99 3.17 1.05 2.48 0.65 1.05 5.28
2002 17.20 4.02 3.12 0.86 2.27 0.63 1.04 5.26
2003 15.41 3.39 3.05 0.67 1.94 0.62 0.97 4.78
2004 17.14 3.83 2.92 0.89 2.94 0.61 0.98 4.97
2005 16.30 3.65 2.80 0.91 2.59 0.64 0.95 4.77
2006 16.03 3.80 2.76 0.86 2.16 0.63 0.95 4.85
2007 16.47 3.95 2.76 0.79 2.40 0.65 0.97 4.95
2008 17.10 4.21 2.68 0.72 2.77 0.67 0.98 5.07
2009 16.06 3.92 2.49 0.74 2.61 0.66 0.91 473
2010 15.76 4.00 2.36 0.67 2.30 0.80 0.91 4.73
2011 16.19 4.22 2.27 0.64 2.52 0.82 0.91 4.82

Note: a, b, ¢, d = individual sources of direct emissions; (a) Synthetic fertilizers, (b) Animal manure applied tiNddilag(c)
crops and (d) Crop residue

6.4.2 Methodological issues

Although nitrous oxide emissions from agriculture are key sources, emissions are estimated and analyzed
by the Tierl approach of the IPCC methodolo@iyCC, 198. A set of interconnected spreadsheets in

MS Excel has been used for the relevant calculations for several years. The emissions from nitrogen
excreted to pasture range and paddocks by animals are repamel@r animal production in CR&bIe

4D2. The nitrgen from manure that is spread daily is consistently included in the manure nitrogen
applied to soils.

6.4.2.1 Activity data
The standard calculation of Tigrequired the following input information based on CzSO data:

1 number of heads of farm animals (dairywes other cattle, pigs, sheep, poultry, horses and
goats),
1 annual amount of nitrogen applied in the form of industrial nitrogen fertilizaree application
of agricultural fertilizers was previously intensive in this country, but decreased radicaltg duri
the 1990s. The amount of nitrogen fertilizers applied in 18§Qalledover 418 kt decreased to
239 kt in 2011. This corresponds to the trend reported for use of fertilizers, which decreased a
f20 Ay SINIeé& wmdpdbna 6{tftdaz20t Si ItdPI HAnncoOLP
1 annual harvestef crops, pulses, soya beans, potatoes, sugarbeets, alfalfa and clovaratse®
14).
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All these data were taken from the Statistical Yearbooks of the Czech Rej@thtistical Yearbooks
19902011).

Other input data consists in the mass fractignaKanimal excrement in animal category i (i = dairy cows,
20KSNJ OFGidtSY LIATEAST X0 F2N O NI Anza Waste Madagethdnt S E ON.
System) j (j = anaerobic lagoons, liquid manure, solid manure, pasturage, daily spreading iottieijls,

Here, it holds thal; + X, + ... + %= 1 For Tiel, Revised 1996&uideline (IPCCL997) gives only the

values of matrix X for typical means of management of animal excrement in Eastern and Western
Europe. As we are aware that agricultural farming in the Czech Republic has not yet been classified
according to this system, we performed the adation for AWMS parameters mented in the IPCC
methodology, Revised 19965uidelines (IPCC,1997) for the case of Western Europe. Nevertheless,
collection of the relevant country specific AWMS parameters is under way and perhaps it will be possible

to employ such an approach sometime in the future.

Tab.6-14 Annual harvests of agricultural products in period 192011

Vear Crop | Pulses | Soya | Potatoes | Sugarbeet | Alfalfa | Clover
[in thous. tonnes]

1990 8 947 152 2.2 1755 4026 1088 1344
1991 7 845 195 6.4 2043 4009 1522 1648
1992 6 565 203 3.7 1969 3871 1279 1311
1993 6 468 227 0.7 2396 4308 1214 1256
1994 6777 163 0.7 1231 3240 1203 1069
1995 6 602 144 0.6 1330 3712 1123 1071
1996 6 644 136 0.5 1800 4316 1037 982
1997 6983 104 0.3 1402 3722 884 947
1998 6 669 133 0.3 1520 3479 743 709
1999 6 928 119 0.6 1407 2691 726 676
2000 6 454 85 2.3 1476 2809 755 698
2001 7 338 91 4.3 1130 3529 761 669
2002 6771 65 6.4 901 3832 662 504
2003 5762 62 11.9 683 3495 500 375
2004 8784 88 12.9 862 3579 673 486
2005 7 660 96 18.9 1013 3496 695 459
2006 6 386 88 17.8 692 3138 668 434
2007 7153 65 13.2 821 2890 610 432
2008 8 370 48 9.4 770 2885 584 386
2009 7832 62 13.6 753 3038 587 377
2010 6 878 58 16.1 665 3065 527 338
2011 8 285 64 17.9 805 3899 476 338

6.4.2.2 Emission factors and other parameters

IPCC default emission factors have been used for calculdtiDgmissions from agricultural soils. The
emission factors for calculation of dire®,O emissions from the agriculture soil category, direct
emissions from atmospheric deposition and leaching were used accordirapt6-15.

The default fraction values were used to estimate emissidrab.(6-16). The fraction of livestock N
excreted and deposited onto soil during grazing (&gacvaried from 0.085 in 1990 to 0.153 in 2011.
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Tab.6-151PCC default parameters/fractions used for emission estimation

Parameters/Fractions Default vdues
Fragasm 0.20
Fragcro 0.015
Fragcrer 0.03
Frag 0.45
Fragurn 0.00

Tab.6-16 Emission factors (EFs) for the calculation of Agricultural Soils

Emissions (sources) Emission Factors
Synthetic fertilizer
Direct emissions Anl.n?al Waste EF1=0.0125 Ky,O-N/kg N

N-fixing crops
Crop residue

Pasture, range &

paddock manure Grazing animals EF3=0.02 ki,O-N/kg N
. . Atmospheric Deposition | EF4=0.01 kiy,O-per kgemitted NH and NO
Indirect emissions Nitrogen Leaching EF5=0.025 kiy,O - per kg of leaching N

Based on the ERT recommendation (2012 resubmission), some other sources of emissions were included
in the Crop residue subategory (potatoes and sugarbegtand Nfixing crops (alfalfa and clover). The
emissions originating in these sources are estimated using the cospéwific parameters.

Category 4D1.37 N-fixing crops (alfalfa and clover)

IPCC GP@EPCC, 200ayas applied and available information prnoduction of crops (alfalfa and clover)
and national values were used to estimdtgO emissions. The information on production comes from
the Czech Statistical Office (CzSO). The cogptyific data for the fraction of nitrogen (FracNCRBF) and
the fradion of dry matter content (FracDM) in aboveground biomass of forage crops were employed in
the emission inventory. The fraction of dry matter and fraction of nitrogen were determined on the basis
of the materials (results of research projects) obtaineahfrthe Faculty of Agronomy, South Bohemia
University (Jetelovinyinternal/study materialwww.zf.jcu.c (seeTab.6-17).

Tab.6-17 National parameters used to estimate dire¢,O emissions from clover and alfalfa

Fragm Fragicrer
Clover 0.15 0.19
Alfalfa 0.18 0.21

Category 4D1.47 Crop Residue (potatoes andsugarbeets)

N,O Direct Soil Emissions from Crop Residue (potatoes and sugarbeets) were estimated applying IPCC
GPGEIPCC, 200(nd using available information on production of these crops. The information about
crop production was obtained from the Czech Statistical Office (CzSO). The NefakFs and default

values for other relevant parameters were used in accordance wéahHRICC GPG methodology.

Equation 4.29 (Tier 1b, GPG IPCC 2000, page 4.59) was used to estimate these emissions. The calculation
was based on the defaulN,O emission factor for both crops (TablelZ, IPCC 2000 GPG, page 4.60), the
default values for therfctions of nitrogen in potatoes and sugarbeets (Tabl&4IPCC 2000, page 4.58)
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and default fraction of crop residue removed from the field as crop (Talilg Revisedl996Guidelines
Reference Manual, page 4.85). The cowspgcific data for the drynatter fraction was used. The value

of FracDM for potatoes is based on the study of Cabajova, MU LF Brno (2009) and corresponds to other
available sources. The value of FracDM for sugarbeets is based on the study of Blaha, CZU Prague (1986)
and correspond to other available sources. Both national parameters correspond to the interval of IPCC
default values (se&ab.6-18). The fraction of crop residugat is burned on the fieléquak zero.

Tab.6-18 National parameters used to estimate dire¢t,O emissions from potatoes and sugarbeets

Res/Crop Fragm Fragcro
Potatoes 0.40 0.30 0.011
Sugarbeet 0.20 0.12 0.004

Using the above changes, thgO direct emissions from Agricultural soils were calculated byTies 2
method for the entire reporting period.

6.4.3 Uncertainties and time -series consistency

In relation to the consistency of the emission seriesNigD (agricultural soils), it should be mentioned

that emission estimates have been calculated in a consistent manner since 1996 according to the default
methodology ofRevised 199&uidelineqIPCC1997). Emission estimates for 1990, 1992, 1994 and 1995
were obtained and reported in several recent years; the data for 1991 and 1993 are reported (together
with year 2004) this year as part of the 2006 submission.

The guantitative overview and emissitnends during period 1992011 are shown iffab.6-2. The trend

in N,O emissions from agricultural soils is summarizedai.6-13. During 1992011 the total emissions
from agricultural soils decreased by 47 % (rapidly during period-1998, about 40 %), direct emissions
decreased by 40 % and indirect emissions by 50 %. Mare@h % reduction was reached in the animal
production.

Following the ERT, the Czech emission inventory team verified the activity data required for this category
and found that the previously reported data based on expert judgment of areas could nonkered

and verified from the official statistics. According to the expert common consensus (I. Skorepova, P. Fott,
E. Cienciala and Z. Exnerova), there are no cultivated histosols on agricultural land in this country and
hence also no data for this catey. Organic soils mostly occur on forest land and they are reported in
the LULUCF sector. Duringciountry review 2009 was confirmed that there are no cultivated histosols

on agricultural land in the Czech Republic.

On the basis of the recommendations BRT (ircountry review 2009) and the ARR (2009), several
recalculations were performed\tO emissions from Animal manure applied to soils, Crop residues, N
fixing crops) and technical errors were corrected in the emission inventory of agriculturalnstils i
2010 submission.

Given that the value of Nex for cattle was revised based on the recommendation of ERT (2011), it led to
changes iM\,O emissions from i) animal manure applied to soils (4D1b), ii) PRP (4D2), iii) atmospheric
deposition (4D3.1) and iv) N lost through leaching andafirf4D3.2). These changes apply to the entire
reporting period.
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During the centralized review in Septeml2012, the expert review team (ERT) identified a potential
problem in the estimation ofN,O Direct emissions from Agricultural soils. The ERT noted that: i) the
Czech Republic has not includediding forage crops such as alfalfa and clover in the cdiocoaofN,O

emissions for the entire time series and ii) the Czech Republic has not included potatoes and sugarbeet
crops produced in the country in the estimationsMO emissions from crop residues returned to soils

for the entire time series. The ER®ted that this is not irline with the Revised 1996uidelines, and

thus it was requested that these emission categories be revised. The recalculation was submitted to ERT
Fa | NEa2t SR AaadzsS 2F GKS a{I GdzNRI & d bd thdSeNE NB
recommendations and newly obtained counspecific data, the following improvements were
implemented in the 2013 submission:

1. N-fixing forage crops such as alfalfa and clover were included in the calculatibp® efmissions
for the entire timeseries and

2. potatoes and sugarbeet crops produced in the country were included in the estimatidOof
emissions from crop residues returned to soils for the entire time series

¢KS G{F ddz2NRI& LI LISNE NBOIf Odz I G A A yDirdctSRissiord frany O NS |
agricultural soils) after recalculation by approx. 6 % in 2011, leading to an increase M@éahissions
by about 3 % in 2011.

Uncertainty estimates based on expert judgement.

The uncertainty in the activity data for estimai of direct and indirect emissions from agricultural soils
equak 20 %,; for Pasture, Range and Paddock Manure (PRP) thiegafle10 %.

The uncertainty in the emission factor for estimation of direct and indirect emissions from agricultural
soilsequds 50 %; for estimation of emissions from PRP Manure this egjuas 100 %.

The combined uncertainty for the direct and indirect emissions from agriculturalespitss 53.85 %; for
N,O emissions from PRP Manure this vakgak 100.5 %.

6.4.4 Source-specific QA/QC and verification

A detailed description of souregpecific QA/QC and inventory verification of agriculture is presented in
the Chapter 6.5.
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6.4.5 Source-specific recalculations

On thebasis of therecommendations of ERT {@ountry review in AugusBept 2011 in Prague) artlde
following ARR document,O emissions from agricultural soils were recalculated in the 2012 submission.
Given that the value of Nex for cattle was revised in the Manure Managé category, it led to changes

in N,O emissions from:

1. animal manure applied to soils (4D.1b)

2. pasture, range and paddocks (4D.2)

3. atmospheric deposition (4D.3.1)

4. nitrogen lost through leaching and rwoff (4D.3.2)
These changes apply to the entire repogiperiod.

On thebasis of therecommendations of ERT (centralized review in September 2012, Bonn) Ri@ect
emissions from agricultural soils (categories 4D1.3 and 4D1.4) were recalculated and reported in the
2012 resubmissiortThis led to changes M;O emissions from:

1. N-fixing crops (4D.1.3)

2. Crop residues (4D.1.4)

6.4.6 Source-specific planned improvements

The analysis of uncertainties is in progress.

6.5 Source-specific QA/QC and verification

Following the recommendation of the latest-@ountry review,a sectorspecific QA/QC plan was
formulated, tightly linked to the corresponding QA/QC plan of the National Inventory System, chapter
1.5. The plan describes the key procedures of inventory compilation, provides a table of personal
responsibilities and airhetable of sectoispecific QA/QC procedures. This plan consolidates the quality
assurance procedures and facilitates effective quality control of the Agriculture inventory.

The Institute of Forest Ecosystem Research (IFER) is the-seletiog institution for this category.

The agricultural greenhouse gas inventory is compiled by an experienced expert from the IFER, including
performance of seftontrol. Czech University of Life Sciences, Institute of Animal Science Prague,
Research Institute for Cattle Breeding and the AGRQHBe other institutes contributing information

used in the sector of Agriculture. Slovak agricultural experts (SHMI) also participate in debates on
inventory improvements.

Potential errors and inconsistencies are documented and corrections are maeeei$sary. In addition
to the official review process, emission inventory methods and results are internally reviewed by the
technical experts involved in the emission inventory of the Agriculture and LULUCF sectors.
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To comply with QA/QC, is necessary teatto comply

1 The inclusion of all activity data for animal categories, selected harvests (crops, pulses, soya
beans), amount of synthetic fertilizers (agricultural statistics)

1 The consistency of timseries activity data and emission factors (agricultgtatistics)

1 The annual update of national zaechnical data

1 All the emission factors and used parameters/fractions

QA/QC includes checking of activity data, emission factors and methods employed. All the differences
are discussed and, if necessaaigo corrected. The procedure of inventory compiling is initiated by IFER,
where all the necessary data, obtained from the Czech Statistical Office (CzSO), are inserted into the
excel spreadsheets. The excel files are verified by other IFER experts. Soenspecific parameters,

not available from CzSO, are required to estimate the cousplcific emission factors for cattle (Tier 2).

The zoetechnical national data (specifically concerned with cattle breeding) are supplied by experts
from agricultural istitute (see above). The appropriate values in the calculation spreadsheets are
updated at IFER, replacing the older values. The verified data are transferred to the CRF Reporter, where
the data are agairtechnically verified. The CREbIes are sent to t NIS coordinator for final time

series checking and approval.

A responsible person (IFER expert) fills in QA/QC forms, including information from checking and
verifying activity data, CRF data and NIR content separately for the reported emission inventory
categories (4A, 4B and 4D). The QA/QC forms are archived in IFER and CHMI (ftp server).

All the information used for the inventory report is archived by the author and by the NIS coordinator.
Hence, all the background data and calculations are verifiable.
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7 Land Use, Land-Use Change and Forestry (CRF Sector 5)

7.1 Overview

The emission inventory of the 5 Land Use, Land Use Change and Forestry (LULUCF) sector includes
emissions and removals of greenhouse gases (GHG) resulting from land usesdaodange amh

forestry. The inventory is based on application of the IPCC Good Practice Guidance for Land Use, Land
Use Change and Forestry (IPCC 2003, further also abbreviated as GPG for LULUCF) and the reporting
format adopted by the 9th Conference of Parties to @GHIE. The application of GPG for LULUCF in the
national emission inventory entails manifold specific requirements on the inventory of the sector, which
have been implemented gradually. The current inventory of the LULUCF sector represents an advanced
phaseof this implementation. It employs a refined system of land use identification at the level of the
individual cadastral units, which was also utilized for determination of-lesalchanges. This inventory
submission contains additional improvements to sodegree reflecting the suggestions following from

the latest reviews of the LULUCF emission inventory. Where feasible, the methodological elements from
2006 Guidelines for National Greenhouse Gas Invent¢iSC, 2006pr the Agriculture, Forestry and

Cther Land Use (AFOLU) were also used. Although the Czech LULUCF inventory is still expected to
undergo further development and consolidation, it already represents a solid system for providing
information on GHG emissions and removals in the LULUCF sectoe)l as for providing the additional
information on the LULUCF activities required under the Kyoto protocol.

The current inventory includeSQ emissions and removals, and emissions of-@éh gases CH, N,O,
NOcand CO) from biomass burned in forestry and disturbances associated withidantbnversion. The
inventory covers all six major LULUCF dasd categories, namely 5A Forest Land, 5B Cropland, 5C
Grassland, 5D Wetlands, 5E Settlements and 5F Other La&ch were linked to the Czech cadastral
classification of lands. The emissions and/or removals of greenkgases are reported for all
mandatory categories. The current submission covers the whole reporting period froimase year of
1990 to 2011 Fig.7-1).
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Fig. 7-1 Current and previously reported assessment of emissions for the LULUCF sector. The values are negative, hence
representing neé removals of greerhouse gases
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7.1.1 Estimated emissions

Tab.7-1 provides a summary of the LULUCF GHG estimates for the base year 1990 and the most recently
reported year 2011. In 2011, the net GHG flux for the LULUCF sector, estimated as the sum afiigmissi
and removalsequalled-7.959 MtCQ eq. thus representing a net removal of GHG gases. In relation to
the estimated emissions in other sectors in the country for the inventory year 2011, the removals
realized within the LULUCF sector decrease the @miSsions generated in other sectors by 5.7 %.
Correspondingly, for the base year of 1990, the total emissions and removals in the LULUCF sector
equalled-3.618 MtCQ eq. In relation to the emissions generated in all other sectors, the inclusion of the
LULUCF estimate reduces the total emissions by 1.85 % for the base year of 1990. It is important to note
that the emissions within the LULUCF sector exhibit high-em@ual variability §ig.7-1) and the values

shown inTab. 7-1 should not be interpreted as trends. The entire data series can be found in the
corresponding CRF Tables.

Tab.7-1 GHG estimates in Sector 5 (LWWCF) and its categories in 1990 (base year) and 2011

Sector/category Emissions 1990 Emissions 2011
GgCQ eq. GgCQ eq.
5 Total LULUCF -3618 -7 959
5A Forest Land -4947 -7903
5A1 Forest Land remaining Forest Land -4667 -7574
5A2 Land converted t&orest Land -280 -329
5B Cropland 1337 154
5B1 Cropland remaining Cropland 1089 61
5B2 Land converted to Cropland 247 93
5C Grassland -128 -329
5C1 Grassland remaining Grassland 59 2
5C2 Land converted to Grassland -187 -331
5D Wetlands 23 32
5D1Wetlands remaining Wetlands (0) (0)
5D2 Land converted to Wetlands 23 32
5E Settlements 86 87
5E1 Settlements remaining Settlements 0) (0)
5E2 Land converted to Settlements 86 87
5F Other Land (0) (0)
5G Other 12 0
Note: Emissions of ne@Q gases CH andN,O) are also included.
7.1.2 Key categories
Tab.7-2 Key categories of the LULUCF sector (2011)
Category Character of category Gas % of total GHG
5A1 Forest Land remaining Forest Land KC (LA, TA) CQ -6.09
5B1 Cropland remaining Cropland KC (TA) CcQ 0.05

KC: key category, l-Adentified by level assessment, Tidlentified by trend assessment
% of total GHG: relative contribution of category to net GHG (including LULUCF)

Of the main categories listed fab.7-1, two of them were identified as key categories according to the
IPCC Good Practice (Good Practice Guidance, IPCC 2000y&xiod Buidance for LULUCF, IPCC 2003).
Of these LULUCF categories, the largest effect on the overall emission inventory in the country is
attributed to 5A1 Forest Land remaining Forest Land. With a contributie®. b®%s, it is the only LULUCF
category dentified by the level assessment for the year 20Tak(7-2). It was also identified as a key
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category by the trend assessment. The emissions of this category se#emileed by the changes in
biomass carbon stock. Additionally, one LULUCF category was identified by the trend assessment,
namely 5B1 Cropland remaining Croplai@lf.7-2). In 5B1, the trend analysis basically reflected the
effect of liming on emissions from agricultural soils, which decreased rapidly in early 1990s compared to
the following years.

7.2 General methodological issues

7.2.1 Methodology for representing land -use areas

The reporting format requires the estimation of GHG emissions into the atmosphere by sources and sinks
for six landuse categories, namely Forest Land, Cropland, Grassland, Wetlandan8etdeand Other

Land. Each of these categories is divided into lands remaining in the given category during the inventory
year, and lands that are newly converted into the category from a different one. Accordingly, GPG for

LULUCEF outlines the appropriateethodologies for estimation of emissions.

Consistent representation of land areas and identification of lasel changes constitute the key steps in
the inventory of the sector in accordance with GPG for LULUCF. The adoptatséanepresentation
and lard-use change identification system wasilt gradually since the 2007 NIR submission. It was
radically improved in the 2008 NIR submission and further refined in 2009 inventory submission.

Initially, the identification of landise categories was based omwa key data sources. Information on
areas of the individual landse categories was obtained from the Czech Office for Surveying, Mapping
and Cadastre (COSMC; www.cuzk.cz). It provided annually updated cadastral information, published as
aggregated data ithe statistical yearbooks. The second data source utilized previously was the Land
Cover Database of the P&turopean CORINE project (reference years 1990 and 2000), administered by
the Czech Ministry of the Environment. The combination of COSMC cadiaand CORINE |lande

change trends permitted estimation of lange changes. Although this method was endorsed by the
2007 incountry review, the aggregated landge information did not provide sufficient spatial details

and the CORIN@&erived trendgemained uncertain for several reasons.

Since the 2008 NIR submission, larsg representation and the langse change identification system

have been based exclusively on the annually updated COSMC data, elaborated at the level of about 13
thousands indildual cadastral units. This system was built in several steps, including 1) source data
assembly 2) linking langse definitions 3) identification of langse change 4) complementing time
series. These steps are described below. The result is a systemsidtent representation of land areas
having the attributes of both Approach 2 and Approach 3 (GPG for LULUCF), permitting accounting for all
land-use transitions in the annual time step.

7.2.1.1 Source data compilation

The methodology requirements and principlassociated with the approaches recommended by the
GPG for LULUQIPCC, 2003inply that, for the reported period of 1990 to 2011, the required land use
should be available for the period starting from 1969. Information on land use was obtained from the
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Czech Office for Surveying, Mapping and Cadastre (COSMC), which administers the database of
G! 3aINBILGS INBlLa 2F OFRIFaGNI €t tFryR OFGS3I2NASas o
the individual cadastral units (192011) and individual distts (19692011). There are over 13 000
cadastral units, the number of which varied due to separation or division for various administrative
reasons. In the period of 1992 to 2011, the total number of cadastral units varied between 13 027 and 13
079.

To dentify the administrative separation and division of cadastral units, these were crosschecked by
comparing the areas in subsequent years using a threshold of one hectare diffeigighbouring
cadastral units mutually changing their areas in subseqyeatrs were integrated. Until the reported

year of 2006, this concerned a total of 706 former and/or current units that were integrated into 235
newly labelled units. This resulted in a total of 12 624 cadastral units, for which the annuaiuad
change vas specifically estimated (see below). The land use system was further refined for reporting
years since 2007. Thereon, the eventual integration of cadastral units is performed on an annual basis
and hence concerns only those cadastral units where soméd laas exchanged between two
subsequent years. For 2011, there were 46 integrated cadastral units, which affected a total of 114
individual cadastral units. This further increased the spatial resolution of the system, as the land use
change identification auld beanalysedfor 12 990 individual units in 2011 as compared to 12 624 units
for the years until 2006Hig.7-2).

To obtain information on landse and laneduse change prior 1993, a complementary data set from
COSMC at the level of 76 district units was prepared. It actually covered the period sifcdti®as
required for application of the IPCC default transition time period of 20 years for carbon stock change in
soils. The overlapping time period of 1993 to 2006 was utilized to correct theuksmdchange
assessment based on the coarser, i.e.,ritistdata (see below for details). The spatial coverage of
cadastral and district units is also showrFig.7-2.

7.2.1.2 Linking land -use definitions

The analysis of landse and lanetlzd S OKIl y3S A& o6l aSR 2y GKS RFEGF TN
fryR OFGS3I2NASa¢ 6! !/ [/ 0z OSYiGNrftte O2ftftSOGSR Iy
265/1992 Coll., on Registration of proprietary and other material rightsetd estate, and Act No.

344/1992 Coll., on the real estate cadastre of the Czech Republic (the Cadastral Act), both as amended
by later regulations. AACLC distinguishes ten land categories, six of them belonging to land utilized by
agriculture (arable lath hopfields, vineyards, gardens, orchards, grassland) and four under other use
(forest land, water surfaces, buillp areas and courtyards, and other land). Additionally, the land
register included information on land use for every land parcel. Diffe”d€LC land categories may

have identical use. Both land categories and land use in the COSMC database were linked so as to most
closely match the default definitions of the six major lars® categories (Forest Land, Cropland,
Grassland, Wetlands, Settlemts and Other Land ) as given by GPG for LUUBCE, 2003Y he specific

definition content can be found in the respective Chapters 7.3 to 7.8 devoted to each of the major land

use categories.

Part 1. Annual inventory submission 175



s CHMI NATIONAGHGANVENTORREPORT OF TREECHREPUBLIA990-2011

|:] districts
l:] cadastral units

- integrated cadastral units

RSt

% =,
S r;;.!"f'"f,g
A v

Nl
s A e s et
AR wﬁ' St
TG AT SRR S i o) N )
edecinat e e
oy S,
Foni “f &i“i‘.ﬂf o
SR '$.=.':¢£‘

I:l districts
I:l cadastral units

- integrated cadastral units

o
R A3V
%
A
i

)
pent. A
-.L{i!&ﬂ,
NS

4

b
Ko

g7
AR T
S aaty e
o) "i:.? }A%g’,‘,%&‘ =rey
-

=

I

g

A
R

(=
£

!..
[
o]

HR
'nfl-o""
|y Mg %?{4}}'3! g el
_e 2
e SRR Rt
R S (Tt 2 T R N S
S «.ag._&%,:;&! Y

Fig. 7-2 Cadastral units (grey lines), integrated cadastral units (shading) and district borders (black lines) as used until year
2006 (top) and the currently refined situation for year 2011 (bottom)
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7.2.1.3 Land-use change identification

The critical issue of any LULUCF emission inventory is the determination eafisenchange. This
inventory identifies and quantifies langse change by balancing the six major laisé areas for each of
the individual or integrated cadastral units (12 990its in year 2011) on an annual basis using the
subsequent years of the available period. The approach is exemplified.iit3. In the example of the
cadastral uit of Jablunkov (ID 656305), it can be observed that, during 2006, threeundategories
lost their land, while one exhibited an increase. This identifies three types ofulse@onversion with
specific areas corresponding to the proportion of theslad all the contributing categories. Similarly, if
the converted land were to be attributed to two or more lande categories, it would be accordingly
distributed in proportion to the increase in their specific areas. Since this task is comptitagosive,
involving tens of thousands of matrix manipulations, it is handled by a specific software application
developed for this purpose using the MScess file format. All identified lange transfers are
summarized by each type of lande change on amaual basis to be further used for calculation of the
associated emissions.

YEAR | ID_CU(Name) | Cropland |Forestland | Grassland | Otherland |Settiements| Wetlands | ALL
2005 656305 (Jablunkov) 2880337 1737355 3480215 302322 1649308 336775 10386312
2006 656305 (Jablunkov) 2806120 1737355 3473992 302322 1729860) 336666 10386315

Difference -74217 0 -6223 0 80552 -109 3
Increment 100% 80552
Loss 92.1% 7.7% 0% -80549
Estimation 74220 6223 109
Conversion type Area (m2)
Cropland_Settlements 74220
Grassland_Settlements 6223
Wetlands Settlements 109

Fig.7-3 Example of lanelised change identification for year 2006 and cadastral unit 656306 (Jablunkov); all spatial units are in
2
m

7.2.1.4 Complementing time series

The above described calculation of lamske change could only be performed for the years 1993 to 2011,
because the data on landse for the individual cadastral units has only been available since 1992. For
the years preceding993, i.e., for landise change attributed to the years 1970 to 1992, an identical
approach as described above was used, but with aggregated cadastral input data at the level on the
individual districts. The effect of an increased scale and data aggregdiiags results in a lower area of
identified landuse change. This is probably due to witdimmain compensation of area losses and
increments. To compensate this effect for the 1970 to 1992 data series, a correction was applied to the
estimates, based omlistrict data input. The correction was based on a linear regression function
between R (the ratio of identified land conversions at the level of the districts and individual cadastral
units) and the logarithmically transformed areas from the data atdistrict level. The corrections were
derived at the level of the major langse categories, using the annual data from the period of 1993 to
2006, for which the landise conversions could be estimated independently at both spatial levels, i.e.,
districts and individual cadastral units. More details, including the statistics and estimated parameters of
the regressiorequation are given in Cienciala and Apltauer (2007). The correction procedure was the
final step in lanelise database operations required toguide a consistent dataeries on annual land

use conversions for the 1970 to 2011 period.
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7.2.2 Land-use changez overall trends and annual matrices

The overall trends in the areas of the major laugk categories in the Czech Republic for the 1970 to
2011 reriod are shown irFig.7-4. The largest quantitative change is associated with the Cropland and
Grassland landise categories.
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Fig. 7-4 Trends in areas of the six major langse categories in the Czech Republic between 1970 and 2011 (based on
information from the Czech Office for Surveying, Mapping and Cadastre)

An insight into the net trends shown Kig.7-4 is provided by analysis of lafuse changes as described

in Section 7.1.2Tab. 7-3 Landuse matrices describing initial and final areas of particular -lzs®l
categories and the identified annual lalmde conversions among these categories for years 1990 to 2011
shows a product of that analysis, namely the areas of -las&l chage among the major landse
categories over the 1990 to 2011 period in the form of laise change matrices for the individual years.

It is important to note that the annual totals for the individual years in the matrices do not necessarily
correspond to he areas that appear in the CRF Tables, which accounts for the progressyegr20
transition period that began in 1970. This is a Tier 1 assumption of GPG for LULUCF for estimation of
changes in soil carbon stock. This also implies that the areas relev#me biomass pool are not the
same as those for the soil pools; this is important for interpretation of the emission factors estimated
from the landuse change areas accumulated overy2@r periods. Secondly, for Forest Land, the
available input information at a detailed (cadastral, district) level did not permit separation of the
fraction of permanently unstocked Forest Land devoted to use other than growing forests. This small
fraction of Forest Land was separatedpmst after estimating landise chages and summing over the
whole country, when it was assigned to Grassland.
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Tab.7-3 Landuse matrices describing initial and final areas of particular lanse categories and the identified annual land
use conversions among these categories for years 1990 to 2011

Year 1990 Area
Category (kha)
Forest Land 2628.2 0.5 0.7 0.0 0.0 0.0 2 629.5
S | Grassland 0.1 867.3 10.8 0.0 0.0 0.0 878.2
§, Cropland 0.1 1.2 3453.4 0.1 0.2 0.0 3455.0
§ Wetland 0.0 0.4 0.4 155.9 0.8 0.0 157.5
L | settlements 0.3 3.7 3.7 0.1 651.2 0.0 658.9

Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

7 886.4

Year 1991 Area
Category (kha)

Forest Land 2628.8 0.1 0.4 0.0 0.0 0.0 2 629.3
= |Grassland 0.4 876.4 32.6 0.0 0.3 0.0 909.8
§ Cropland 0.3 0.5 34194 0.0 0.2 0.0 3420.4
§ Wetland 0.1 0.1 0.6 157.4 0.0 0.0 158.1
L | settlements 0.2 0.3 34 0.0 657.7 0.0 661.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

7 886.4

Year 1992 Area
Category (kha)
Forest Land 2628.7 0.1 0.2 0.0 0.0 0.0 2629.1
S | Grassland 0.2 907.3 10.2 0.1 0.0 0.0 917.9
g Cropland 0.1 0.7 3409.9 0.0 0.2 0.0 3410.9
T | Wetland 0.0 0.1 0.2 157.8 0.0 0.0 158.1
L | settlements 0.3 0.4 2.0 0.1 660.5 0.0 663.3
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
7 886.4
Year 1993 Area
Category (kha)
Forest Land 2628.2 0.1 0.1 0.0 0.2 0.0 2 628.6
& | Grassland 0.1 916.6 1.6 0.0 0.3 0.0 918.6
§, Cropland 0.2 0.6 3407.9 0.0 0.4 0.0 3409.1
g Wetland 0.0 0.1 0.0 157.9 0.3 0.0 158.3
L | settlements 0.5 0.4 1.2 0.1 662.3 0.0 664.6

Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

7 886.4
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Yearl994 Area
Forest Land 2 628.1] 0.2 0.2 0.1 0.9 0.0 2 629.5
& | Grassland 0.1 917.2 14.8 0.0 0.4 0.0 932.5
§, Cropland 0.1 0.7 3392.7 0.0 0.4 0.0 3394.0
§ Wetland 0.0 0.1 0.0 158.1 0.4 0.0 158.6
L | Settlements 0.4 0.4 1.3 0.1 662.6 0.0 664.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

Year 1995 Area
Category (kha)

Forest Land 2629.0 0.4 0.3 0.0 0.5 0.0 2630.1
& | Grassland 0.1 930.9 154 0.0 0.5 0.0 946.9
g Cropland 0.2 0.8 3376.9 0.1 0.6 0.0 3378.5
g Wetland 0.0 0.1 0.1 158.4 0.4 0.0 159.1
L | Settlements 0.3 0.4 1.2 0.1 662.8 0.0 664.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

Year 1996 Area
Category (kha)
Forest Land 2629.2 0.4 0.9 0.0 0.5 0.0 2 631.0
& | Grassland 0.3 943.7 454 0.1 13 0.0 990.9
g Cropland 0.2 2.2 3330.8 0.1 0.8 0.0 3334.0
© | Wetland 0.0 0.1 0.1 158.8 0.3 0.0 159.3
L | settlements 0.4 0.5 14 0.1 661.8 0.0 664.2
OtherLand 0.0 0.0 0.0 0.0 0.0 107.2 107.2
7 886.7
Year 1997 Area
Category (kha)
Forest Land 2630.1 0.4 0.3 0.0 0.9 0.0 2 631.8
< | Grassland 0.2 987.2 10.2 0.1 11 0.0 998.8
§_, Cropland 0.2 2.6 3322.2 0.1 1.3 0.0 3326.4
‘S | Wetland 0.0 0.1 0.1 159.0 0.2 0.0 159.4
L | Settlements 0.4 0.6 1.1 0.1 660.8 0.0 662.9

Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
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Year 1998 Area
Forest Land 2 630.3 0.7 0.5 0.1 2.3 0.0 2 633.8
% | Grassland 0.4 983.6 5.8 0.3 2.8 0.0 992.9
f§/ Cropland 0.4 13.4 3318.3 0.4 4.5 0.0 3337.0
§ Wetland 0.1 0.2 0.1 158.2 0.4 0.0 159.0
L | Settlements 0.5 0.9 1.5 0.3 652.9 0.0 656.1
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

Year 1999 Area
Category (kha)

Forest Land 2632.9 0.5 0.3 0.0 0.7 0.0 2 634.5
& | Grassland 0.1 991.1 4.1 0.0 0.4 0.0 995.7
g Cropland 0.1 0.9 3 330.6 0.0 0.6 0.0 3332.2
g Wetland 0.1 0.1 0.2 158.7 0.1 0.0 159.2
L | Settlements 0.6 0.6 1.9 0.1 654.4 0.0 657.5
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

Year 2000 Area
Category (kha)
Forest Land 2633.8 0.5 0.5 0.1 2.4 0.0 2 637.3
S | Grassland 0.1 992.9 131 0.1 0.4 0.0 1 006.6)
g Cropland 0.1 17 3316.6 0.1 0.3 0.0 3318.8
© | Wetland 0.1 0.1 0.2 158.9 0.1 0.0 159.3
L | settlements 0.4 0.5 1.9 0.1 654.3 0.0 657.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
7 886.5
Year 2001 Area
Category (kha)
Forest Land 2 636.8 0.5 0.4 0.0 1.1 0.0 2 638.9
< | Grassland 0.1 1004.8 6.0 0.0 0.5 0.0 1011.4
§, Cropland 0.1 0.8 3310.3 0.0 0.3 0.0 3311.6
‘S | Wetland 0.0 0.1 0.1 159.2 0.1 0.0 159.6
L | Settlements 0.3 0.4 1.9 0.1 655.1 0.0 657.8

Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
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Year 2002 Area
Forest Land 2 638.4 0.9 1.1 0.0 2.5 0.0 2 643.1
< | Grassland 0.1 1 009.3 3.7 0.0 0.9 0.0 1014.0
g Cropland 0.0 0.3 3303.9 0.1 0.1 0.0 3304.5
§ Wetland 0.1 0.1 0.2 159.4 0.2 0.0 159.9
L | Settlements 0.3 0.8 2.6 0.1 654.3 0.0 658.1
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

Year 2003 Area
Category (kha)

Forest Land 26421 0.6 0.7 0.0 0.7 0.0 2644.2
& | Grassland 0.1 1011.2 4.6 0.0 0.3 0.0 1016.3
é Cropland 0.1 15 3296.9 0.0 0.1 0.0 3298.6
g Wetland 0.0 0.1 0.2 159.7 0.1 0.0 160.1
L | Settlements 0.5 0.6 2.1 0.1 656.9 0.0 660.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

Year 2004 Area
Category (kha)
Forest Land 2643.5 0.8 0.8 0.0 0.6 0.0 2 645.7,
& | Grassland 0.1 1013.8 31 0.0 0.4 0.0 1017.4
é Cropland 0.1 0.7 3291.9 0.0 0.2 0.0 3292.8
© | Wetland 0.0 0.2 0.2 159.9 0.1 0.0 160.5
L | settlements 0.5 0.9 2.7 0.1 658.9 0.0 663.1
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
7 886.8
Year 2005 Area
Category (kha)
Forest Land 2645.1 0.9 0.9 0.0 0.6 0.0 2 647.4
& | Grassland 0.1 10151 4.0 0.0 0.3 0.0 1019.5
é Cropland 0.1 0.4 3284.9 0.0 0.2 0.0 3285.7|
‘S | Wetland 0.0 0.2 0.2 160.4 0.1 0.0 160.9
L | Settlements 0.4 0.8 2.7 0.1 661.9 0.0 666.0

Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

Part 1: Annual inventory submission 182



s CHMI NATIONAIGHGNVENTORREPORT OF THEECHREPUBLIA 9902011
Year 2006 Area
Forest Land 2647.0 0.7 1.0 0.0 0.4 0.0 2 649.1
© | Grassland 0.1 1017.6 4.0 0.0 0.2 0.0 1021.9
g Cropland 0.1 0.4 3277.5 0.0 0.2 0.0 3278.2
§ Wetland 0.0 0.2 0.3 160.7 0.2 0.0 161.4
L | Settlements 0.3 0.7 2.8 0.1 664.9 0.0 668.8
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

Year 2007 Area
Category (kha)

Forest Land 2648.8 0.6 0.9 0.0 0.9 0.0 2651.2
< | Grassland 0.1 1019.9 3.5 0.0 0.2 0.0 1023.7
é Cropland 0.0 0.5 3270.4 0.0 0.2 0.0 3271.2
g Wetland 0.0 0.2 0.3 161.2 0.4 0.0 162.1
L | Settlements 0.3 0.7 3.0 0.1 667.1 0.0 671.2
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2

Year 2008 Area
Category (kha)
Forest Land 2 650.8 0.5 0.8 0.1 0.9 0.0 2 653.0
& | Grassland 0.0 1021.8 3.3 0.0 0.1 0.0 1025.4
é Cropland 0.1 0.4 3263.6 0.0 0.2 0.0 3264.4
© | Wetland 0.0 0.2 0.3 161.9 0.1 0.0 162.5
L | settlements 0.3 0.7 3.1 0.1 669.8 0.0 674.0
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
7 886.5
Year 2009 Area
Category (kha)
Forest Land 2652.6 0.7 0.8 0.1 1.1 0.0 2655.2
& | Grassland 0.1 1023.3 4.7 0.0 0.3 0.0 1028.4
é Cropland 0.0 0.5 32554 0.0 0.2 0.0 3256.2
‘S | Wetland 0.0 0.2 0.3 162.9 0.1 0.0 162.8
L | Settlements 0.3 0.8 3.2 0.2 672.2 0.0 676.6

Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
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Year 2010 Initial (2009) Area
Category Forest Land| Grassland | Cropland Wetlands | Settlements| Other Land (kha)
Forest Land 2 654.6 0.6 11 0.1 0.9 0.0 2 657.4
S | Grassland 0.1 1026.1 4.8 0.0 0.5 0.0 1031.5
g Cropland 0.1 0.6 3246.7 0.0 0.2 0.0 3 247.6
@ Wetland 0.1 0.2 0.4 162.3 0.2 0.0 163.1
L | settlements 0.3 1.0 3.2 0.3 674.7 0.0 679.6
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 655.2 1 028.5] 3 256.2 162.8 676.6 107.2 7 886.5
Year 2011 Initial (2010) Area
Category Forest Land| Grassland | Cropland | Wetlands | Settlements| Other Land (kha)
Forest Land 2 656.9 0.6 0.8 0.1 1.4 0.0 2 659.8
& | Grassland 0.1 1029.6 4.8 0.0 0.5 0.0 1035.0
g Cropland 0.1 0.6 3238.7 0.1 0.5 0.0 3239.9
§ Wetland 0.1 0.2 0.3 162.8 0.1 0.0 163.1
L | Settlements 0.2 0.7 3.1 0.2 677.1 0.0 681.3
Other Land 0.0 0.0 0.0 0.0 0.0 107.2 107.2
Area (kha) 2 657.3 1 031.6 3247.7 163.1 679.6 107.2 7 886.5

7.2.3 Methodologies to estimate emissions

The estimation of emissions and removals@® and norCQ gases for the sector was performed
according to Chapter 3 of GPG for LULUBEC, 2003Additionally, the 2006 Guidelines for National
Greenhouse Gas InventorigsAgriculture, Forestry and Other Land U$BCC, 2006)ere consulted
whenever appropriate. The following text describes the inventory for the individuatdaadcategories,

noting vital information on the category within the conditions of the Czech Republic, the methodology

employed, uncertainty and time consistency, QA/QC and verification, recalculations and-specd&
planned improvements.
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7.3 Forest Land (5A)
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Fig. 7-5 Forest Land in the Czech Repubtjcdistribution calculated as a spatial share of the category within individual
cadastral units (as of 2011)

7.3.1 Source category description

The Czech Republic is a country with ayl@orestry tradition. Practically all the forests can be considered

to be temperatezone managed forests under the IPCC definition of forest management (GPG Chapter 3,
IPCC 2003). With respect to the definition thresholds of the Marrakesh Accords, Fordss ldefined as

land with woody vegetation and with tree crown cover of at least 30 %, over an area exceeding 0.05 ha
containing trees able to reach amiinum height of 2 m at maturify. This definition of forests excludes

the areas of permanently unstked cadastral forest land, such as forest roads, forest nurseries and land
under power transmission lines. The permanently unstocked area of cadastral forest land has
predominantly the attributes of Grassland, and therefore it was ascribed to that cateljence, Forest

Land in this emission inventory corresponds to the national definition of timberland (Czech Forestry Act
84/1996). In 2011, the stocked forest area (timberland) qualifying under the category of Forest Land in
this emission inventorgqualled2 607 thousand ha, representing 98 % of the cadastral forest land in the
Czech Republic. The permanently unstocked area represents 2 % of the forest land according to cadastral
data and it was linked by this proportion to the area of Forest Lanthe whole time series since 1969.

Forests (cadastral forest land) currently occupy 33.8 % of the area of the countn2Q2). The tree
species composition is dominated by conifers, which represent 73.6 % of the timberland area. The four

2 These parameters, together with the minimum width of 20 m for linear forest formations, were given in the Czech
Initial Report under the Kyoto Protocol

Part 1: Annual inventory submission 185



oo
sA CHMI NATIONAGHGNVENTORREPORT OF THEECHREPUBLIA 9902011

most importan tree species in this country are spruce, pine, beech and oak, which account for 51.7,
16.7, 7.5 and 7.0 % of the timberland area, respectively, @0A2). Broadleaved tree species have been
favored in new afforestation since 1990. The proportion of bieaded tree species increased from 21 %

in 1990 to over 25 % in 2011. The total growing stock (merchantable wood volume) in forests in the
country has increased during the reported period from 564 milim1990 to 683 mil. f(under bark) in

2011 (MA2012).

Several sources of information on forests are available in the Czech Republic. The primary source of
activity data on forests used for this emission inventory is the forest taxation data in Forest Management
Plans (further denoted as FMP), which ademanistered centrally by the Forest Management Institute
6CaL0X .NIXYRéa yo [d 2A0GK I F2NBad YIFylFr3asSySyid LI
database is related to 1/10 of the total forest area scattered throughout the country. The infammiati

FMP represents an ongoing national stamde type of forest inventory. The second source of
information consists in the data from the first cycle of the statistical (sample based, tree level) National
Forest Inventory (NFI) performed during 2e2d04 by FMI. The results of the first NFI cycle were
published in 2007 (FMI, 2067)The second NFI cycle is currently in operation, scheduled for years 2011

to 2015. The most recent statistical information on forests at a county level gives the Czechpendsca
AY@Syi2NRE 6/ 1 SOKESNNIT 66601 SOKGSNNI ©oOT 0 | LINE
2009, SP/2d1/93/07}. This emission inventory is dominantly based on the FMP data, which have also
been used for all the international reporting on foresfshe Czech Republic to date. Whenever feasible,

the information from other inventory programs mentioned above and/or other sources was also utilized.

FMP data were aggregated in line with the courgpecific approaches at the level of the four majaer
species (beech: all broadleaved species except oaksali: all oak species,-pine: pines and larch, 4v
spruce: all conifers except pines and larch) and-agsses (1§ear intervals). For these categories,
growing stock (merchantable volume, defd as tree stem and branch volume under bark with a
minimum diameter threshold of 7 cm), the corresponding areas and other auxiliary information were
available for each inventory year. It can be observedrilm 76 that the average growing stock has
increased steadily for all tree species groups since 1990 in this country. In addition to the four major
categories by predominant tree species, cleat areas are also distinguished, forming another, specific
sub-category of Forest Land as reported in thisomission. A clearut area is defined as a temporarily
unstocked area following final or salvage harvest of forest stands. It ceases to exist once it is reforested,
which must occur within two years according to the Czech Forestry Act. There is ncalitezzdrbon

stock change for this category and it is introduced solely for the purpose of consolidated, transparent
and consistent reporting of forest land. In 2011, cleat areas represented 1.1 % of Forest Land.

¥ The first cycle of the statistical (sample based, tree level) foresttmyewas performed during 20e4004 by the
C2NBad alylr3aSySyid LyadAddziS 6CalLuozr . NrXyRéa yo [oSY®
volumes (328 ttha under bark, excluding standing dead trees) than those reported so far for this g@mthe

basis of data from forest management plans. This was mainly prescribed to methodological differences between the
standwise inventory used for forest management planning and the-fegel, sample based statistical forest

Ay @Sy (2 NE, et@lS20EIFM 2Q03) Nddvéever, only one inventory cycle of sample based inventory it is not
readily usable for detecting carbon stock change in forests.

' The results of the CzechTemational landscape inventory project show a mean growing stock volume of 305
m*/ha under bark (IFERO010), i.e., significantly lower than the estimates of FMI (2007).
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Fig.7-6 Activity data ¢ mean growing stock volume against stand age for the four major groups of species during 1990 to
2011; each line corresponds to an individual inventory year. The symbols identify only the situation in 19900drid 2

The annual harvest volume constitutes the other key information related to forestry. This value is
available from the Czech Statistical Office (CzSO). CzSO collects this information on the basis of about 600
country respondents (relevant forest compagi and forest owners) and encompasses commercial
harvest and fuel wood, and included compensation for the forest areas not covered by the respondents.
According to this information, the total drain of merchantable wood from forests increased from 13.3
mil. m*in 1990 to 15.4 mil. h(under bark) in 2011, down from the -ditne high 18.5 mil. rharvested

in 2007 (all data refer to underbark volumes, MA 2012). Additionally in the emission inventory, harvest
loss of 5 and 15 % is applied to final and salNagging volumes, respectively (see Section 7.3.2 below).
The salvage logging operations concern primarily stands of coniferous species, which are commonly hit
by windstorms, snow and batheetle calamities in this country. Therefore, the totally applicdtdevest

loss in the emission inventory is higher than the official statistics and in part related to share of salvage
logging that is annually reported (e.g., MA 2012). Hence, in 2011, the applicable volume of harvest loss
reached 16.5 mill. fy down fromthe maximum 20.9 mill. fhof wood volume that corresponds to the

total harvest loss in 2007. The applicable harvest loss for the entire reporting period since 1990 to 2011

is shown irFig.7-7.
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Fig. 7-7 The applicable harvest loss for coniferous (Con.) and broadleaved (Brpdidie species includes the reported
guantities from the official statistics and the estimated unreported harvest loss for coniferous (Con. u.l.) and broadleaved
(Broadl. u.l.) tree species, all shown for the reported period 1990 to 2011

7.3.2 Methodological issues

CategonbA Forest Lanthcludes emissions and sinks@@ associated with forests and nebQ gases

generated by burning in forests. This category is composesiAdfForest Land remaining Forest Land
and 5A2 Land converted to Forest Lafithe fdlowing text describes the major methodological aspects
related to emission inventories of both forest sabtegories.

The methods of area identification described in Section 7.1.2 distinguish the areas of forest with-no land
use change over the 20 yearsigr the reporting year. These lands are included in subcate§éd/
Forest Land remaining Forest Lafthe other part represents subcategdi2 Land converted to Forest

Land A dSodI (GKS FT2NBal

NB | &

AAY

(i -Nee oAtdgbriesioRey the 2G K | (i

years prior to the reporting year. The areas of forest subcategoriessAéand5A2accumulated over a
20-year rolling period can be found in the corresponding CRF Tables. The annual matrices of identified
land-use and laneise tanges are given ifiab.7-3 above.

7.3.2.1 Forest Land remaining Forest Land

Carbon stock change in categ&#1 Forest Land remaining Forest Langiven by the sum of changes in

living biomass, dead organic matter and soils. The carbon stock change in living biomass was estimated

using the default method according tceq. 3.3.2 of GPG for LULUCF. This method is based on separate
estimation of incements and removals, and their difference.

The reported growing stock of merchantable volume from the database of FMP formed the basis for

assessment of the carbon increment (Eqgs. 3.2.4 and 3.2.5 of GPG for LULUCF). The key input to calculate

the carbon mcrement is the volume increment) data. In the Czech Republic, these values have been
traditionally calculated by FMI (FMP database administrator; see also Acknowledgment) and reported to
the national and international statistics. The calculation ifgrened at the level of the individual stands

% Alternative approaches of the steckange method (Eqg. 3.2.3; IPCC 2003) were alatyzed (Cienciala et al.

20064a) for this category. However, for several reasons the default method was finally adopted, which is discussed in

the cited study.
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and species using the available growth and yield data and models. The increment data were partly
revised in the earlier NIR (2008) to unify two different base information sources (Schwagigadh

2 S Ndgrad, 1996) for increment estimates and to apply only the latest source across the entire reporting
period. This was to comply with the GPG for LULUCF requirements of consistent time series. No change,
apart from entering the increment of latest reported yearas made to the increment in the inventory
submissions thereafteiHg.7-8).
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Fig. 7-8 Current annual incrementl{; m*> underbark) by the individual tree species groups as used in the reporting period
1990 to 2011

The merchantable volume increment)(is converted to the biomass incremen&rf,), biomass
conversion and expansion factors applicable for incremBQEJF usingEcs. 2.9 and 2.10 (AFOL2006)
as follows:

mG =a (A| * GrotalI * CFD (1)
J

where A and CFrepresent the actual stand area (ha) and carbon fraction of dry matter (t C per t dry
matter), respectively, for each major tree species typéeech, oak, pine, spruce), whi,, Is
calculated for eachas follows:

Grm =@ {lv*BCER*(1 B} )

where Ris a root/shoot ratio to include the beloground component. The total biomass increment is
multiplied by the carbon fraction andhé applicable forest land are@iab.7-4 lists the factors used in the
calculation of the biomass carbon stock increment.

Tab.7-4 Input data and factors used in carbon stock increment calculation (1990 and 2011 shown) for beech, oak, pine and
spruce species groups, respectively

Variable or conversion factor Unit Year 1990 Year 2011

Area of forest landemaining forest land 4) kha 372; 152; 455; 1504 471; 178; 429; 456
Biomass conv. & exp. factor, incBCEff Mg me 0.74; 0.86; 0.52; 0.60 |0.74; 0.85; 0.53; 0.60
Carbon fraction in biomasQH t C/t biomass 0.50 0.50

Root/shoot ratio (R) - 0.20 0.20

Volume increment ) mha’ 6.55; 5.96; 5.84; 7.89 |7.21;6.17; 6.85; 9.43
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InTab.7-4, Arepresents only the areas 81 Forest Land remaining Forest Lamqutated annually. The
applied biomass conversion and expansion factors applicable for the incre@m{ and growing
stock volumesBCER arebased on national allometric studies (Cienciala et2&l06a, 2006b, 2008a) or
biomass compilations that inale data from the Czech Republic (Wirth et 2004, Wutzler et aj2008).

Since the biomass conversion and expansion factors arel@gendent (Lehtonen et al2004, 2007),

they respect the actual agelass distribution of the dominant tree species.nde, the BCEFvalues
shown inTab.7-4 are weighted means considering the actual volumes of the individual age classes for
each of the major tree species. Besides dlemetricequatiors noted above, the source dendrometrical
material used for derivation of the countgpecific BCEFvalues were the data of the landscape
AY @Sy iG2NE LINE INIF Y2009) 8Oficst SynldNdvas eomnfldtdd an 2009 and these
dendrametrical data hence represent the most current information on the Czech Forests available in the
country. The tree level data together with the information of age was used to assess the nBclzn
values for each age class and major tree spe€€mf 0.50 is a generally accepted default constant,
which is also recommended by IPCC (2083\as selected as a conservative value from the range
recommended for temperateone forests by IPCC (2003). It corresponds well to the available relevant
SELISNAYSY (Il , SdoAGRSnEtGS 20060, SsNUglBas to the evidence apparent from the
parameterized allometriequatiors for the major tree species (Wirth et, 8004, Wutzler et aj2008).1,

is the annually updated volume increment estimated per hectare and species group as described above.

The estimation of carbon drait;(eqg. 2) in the categorysAl Forest Land remaining Forest Laadically
followseqs. 3.2.6, 3.2.7 and 3.2(8CC, 2003])t uses the annual amount of total harvest removads (
reported by the CzSO for individual tree species in the couHtcpvers thinning andrial cut, as well as

the amount of fuel wood, which is reported as an assortment under the conditions of Czech Forestry. To
include a potentially unaccountefdr loss associated withi, the factor Ry was applied toH; it was
calculated from annual harvesiata and the share of salvage logging, assumifig|6ss under planned
forest harvest operations and 26 for accidental/salvage harvest applicable for coniferous species
Hence, the harvest volumes entering the actual emission calculakioim €q. 3 below) include the
correction by the above described factdy. The calculation of the carbon draib; (oss of carbon)
otherwise also followgq.2.12 (AFOLU 2006) as

Lwood— removals= H* BCEF:(:L +FX* CF (3)

where BCEfrepresents a biomass expansion and conversion factor applicable to harvested volumes,
derived from national studies or regional compilations that include the data from the Czech Republic as
noted and mentioned above. The application BEEf-considers theshare of the planned harvested
volume and the actual salvage logging that was not planned. In the case of planned harvest volumes, the
agedependentBCEfvalues also consider the mean felling age, which is taken from the national reports
of the Ministryof Agriculture. For salvage loggiBf;Efrepresents the volumeveighted mean of all age
classes for the individual dominant tree species, as the actual stand age of those harvested volumes is
unknown. The other factor<Cf, Rare identical to those desbed underTab.7-4. The specific values of

input variables and conversion factors used to calculatee listed inTab.7-5.

Tab.7-5 Specific input data and factors used in calculation of carbon drain (1990 and 2011 shown) for beech, oak, pine and
spruce species grou respectively

Variable or conversion factor Unit Year 1990 Year 2011
Harvest volume i, incl.Fg) mill. m° 0.89; 0.33; 1.50; 12.2 |[1.69; 0.46; 2.05; 12.3
Biomass expansion factoBCEF) Mg m° 0.69; 0.81; 0.52; 0.59 |[0.69; 0.81; 0.52; 0.57
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Theimpact of disturbances (Eq. 2.14, AFQRQD6) has not been explicitly estimated. To the present
time, the disturbance in Czech forests since 1990 has not reached proportions above the buffering
capacity of Czech forestry management practices. Consequeamyysalvage felling is flexibly allocated

to the desired amount of planned wood removals, and is thereby accounted for in the reported harvest
volumes.

The assessment of the net carbon stock change in organic matter (deadwood and litter) followed the
Tir 1 (default) GPG for LULUCF assumption of zero change in these carbon pools. This is a safe
assumption, as the country did not experience significant changes in forest types, disturbance or
management regimes within the reporting period.

The above assuntipn also applies to the soil carbon pool, in which the net carbon stock change was
considered toequalzero (Tierd, IPCC2003). This concerns both mineral and organic soils. The organic
soils occur only in the areas of the Spruce-sategory onr6A1 Foest Land remaining Forest Larithey
represent protected peat areas in mountainous regions dominated by spruce stands, with no or specific
management practices. No such areas occur under other thecatdgories by the predominant species

of Beech, Oak aniine.

Emissions in categoryAl Forest Land remaining Forest Lamclude, in addition toCQ, also other
greenhouse gase<CH, CO,N,O and NOy) resulting from burning. This encompasses both prescribed
fires associated with burning of biomass residaad also emissions due to wildfires. The emissions from
burning of biomass residues were estimated accordingto3.2.19 and the emission ratios in Table
3A.1.15 (Tief, IPCC2003). Under the conditions in this country, part of the biomass residumgig in
connection with final cut. There is no official estimate of the biomass fraction burnt in forests of the
country. The expert judgment employed in this inventory revision considers thé ©%the biomass
residues including bark is burnt. Thiddss than assumed in the previous emission inventory reports,
which corresponds with the trend in current forest management practices in the country. The biomass
fraction burnt was quantified on the basis of the annually reported amount of final fellihgne of
broadleaved and coniferous speci@&Ef-and CFas applied to harvest removals (above). The amount of
biomass burnt (dry matter) was estimated as 585 Gg in 1990 and 303 Gg in 2011.

The emissions of greenhouse gases due to wildfires were estinmateéde basis of known areas burnt
annually by forest fires and the average biomass stock in forests accorde#ag3@®.9(IPCC, 2003 his
equation used a default factor of biomass left to decay after burning (0.45; Table 3A.1.12). The
associated amoust of norCQ gases CH, CO,N,O and NO) were estimated according tq.3.2.19.

The amount of biomass (dry matter) burned in wildfires was estimated as 10.2 Gg in 1990 and 24.9 Gg in
2011. The most extreme year of the reporting period was 1997, whentakiei Gg of biomass was
burned due to wildfires. The full time series and the associated emissions e€@aases can bfound

in the corresponding CREMTes.

There are no diredi,O emissions from N fertilization on Forest Land, as there is no practice of nitrogen
fertilization of forest stands in the Czech Republic. SimilarlysG@remissions related to drainage of
wet forest soils are not reported, as this activity no longer osdén practice.

7.3.2.2 Land converted to Forest Land

The methods employed to estimate emissions in #&2 Land converted to Forest Larategory are
similar to those for the category of Forest Land remaining Forest Land, but they differ in some
assumptions, wich follow the recommendations of GPG for LULUCF.
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For estimation of the net carbon stock change in living biomass on Land converted to Forest Land by the
Tierl method(IPCC, 2003}he carbon increment is proportional to the extent of afforested areas and
the growth of biomass. The revised methodology of lasé change identification (Section 7.1.2)
provides areas of all conversion types updated annually. Land areas are considered to be under
conversion for a period of 20 years, according the Tier 1 agsomof GPG for LULUCF. Under the
conditions in this country, all newly afforested lands are considered as intensively managed lands under
the prescribed forest management rules as specified by the Czech Forestry Act.

Until 2006, the increment applicabte age classes | and Il (stand age up to 20 years) was estimated from
the actual wood volumes and areas that were available per major species groups. Using the available
activity stand level data categorized by species and age classes and the natiorthlndwield model

{ L[ =L { L 2005, th& Wwdsceincrement was derived for all the age classes above 20 years. For age
class one (A0 years), the increment was simply calculated from the reported areas and volumes,
assuming a mean age of five yearse Ticrement of age class two (11 to 20 years) was estimated from
linear interpolation between the increment of age classes | and Ill. For the year 2007 and forward,
increment is derived for individual tree species using the ratio of increment for indiviichgaspecies to

the total stand increment estimated from the period 2000 to 2006.

Since the specific species composition of the newly converted land is unknown, the increment estimated
for the major tree species was averaged using the weight of acteakdor the individual tree species
known from the unchanged (remaining) forest land. Expressed in terms of aboveground biomass, the
estimated aggregated mean increment for 2011 was 3.19 t/ha, a value matching that for temperate
coniferous (3 t/ha) and snewhat lower than that for broadleaved (4 t/ha) forests given as defaults in
GPG for LULUCF. The estimation of increment in terms of aboveground biomass is facilitated by the age
and species depende®CEFvalues as described in Section 7.3.2.1 above.eBlimated speciespecific

values ofBCEFapplicable for young trees until 20 years were 0.99, 1.25, 0.65 and 0.93 for beech, oak,
pine and spruce, respectively.

The carbon loss associated with biomass in the category of Land converted to Forest Lassumasd
to be insignificant (zero). This is because the first significant thinning occurs in older age classes, which is
implicitly accounted for within the category Forest Land remaining Forest Land.

The net changes of carbon stock in dead organic mattere assumed to be insignificant (zero), in
accordance with the assumptions of the Tlemethod(IPCC, 2003)

The net change of carbon stock in mineral soils was estimated using the cepetific TieR/Tier3

method. It was based on the vector mapo2 LJA2 At 2NBI YA O O NRPRA~ SGNYI Sy i
YR W y RS NdeFig.tP). ihe mapTonstructed for forest soils utilized over six thousand soil
samples, linking the forest ecosystem unitstand site types and ecological series awddan maps
1:5000and1:1mnnX & dzaSR Ay GKS /1 SOK &azer)i Bigreg@ebents 2 NB & (
the soil organic carbon content to a reference depth of 30 cm, including the upper organic horizon. The
carbon content on agricultural 88 was prepared so as to match the forest soil map in terms of
reference depth and categories of carbon content, although based on interpretation of coars€00.50
and1:5000nn A2Af Yl LA 6~ ZF7NFHe polygbial siiircy” maPNder ditie obtain

the mean carbon content per individual cadastral unit (n=12 990 in 2011), serving as reference levels of
soil carbon stock applicable to forest and agricultural soils. Since agricultural soils include both Cropland
and Grassland landse categdes, the bulk soil carbon content obtained from the map was adjusted for

the two categories. This was performed by applying a ratio of 0.85 relating the soil carbon content
0SG6SSY /NRLXIYR YR DN}aatlyR oWd ~eifgNd hciial LIS NE& 2
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areas of Cropland and Grassland in the individual cadastral units. This system permitted estimation of
the soil carbon stock change among categofids-orest Land, 5Broplandand 5CGrassland The
estimated quantities of carbon stock change at the level of the individual spatial units entengeh20
accumulation matrices distributing carbon into fractions over 20 years {JTi®#PCC 2003). These
guantities, together with the accumulated areasder the specific conversion categories, were used for
estimation of emissions and removals@®.

Topsoil organic carbon (30 cm; t/ha)
(agricultural and forest soil)
<50
[ 51-60
I 61-80
I 81- 110
I >110

Topsoil organic carbon - agricultural soil (30 cm; tha)
(cadastral unit - mean)

Topsoil organic carbon - forest soil (30 cm; t/ha)
(cadastral unit - mean)

Fig.7-9Top-i 2LJa2Af 6on OY0L 2NHIFIYAO OINb2y O2yiSy Y RYMUYIRSINIIZER BN
bottom ¢topsoil carbon content for agricultural (left) and forest (right) soils estimated as cadastral unit means from the
source maps. The unit (t/ha) and unit categories are identical for all maps

The net changes of carbon stockdrganic soils, occurring only in the stdtegory of stands dominated

by spruce, were assumed to be insignificant (zero). This is in accordance with the general assumption of
the Tierl method applicable for forest soils, as no other specific methodolegwailable for organic

soils besides the drained on@®CC, 2003)
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Non-CQ emissions from burning are not estimated for categ6A2 Land converted to Forest Laiad
there is no such practice in this country. The same applies toNJ@ emissions from nitrogen
fertilization, which is not employed in this country.

7.3.3 Uncertainties and time consistency

The methods used in this inventory were consistently employed across the whole reporting period from
the base year of 1990 to 2011.

The uncertainty estimation was guided by the Tier 1 methods outlined in GPG for LJROCF2003)
employing the followingquatiors:

UTotalz\/Ulz 'U12 -+ U-Ill-z (4)

where Uy is the percentage uncertainty in the product of the quantities &hdenotes thepercentage
uncertainties with each of the quantities (Eq. 5.2.1, IPCC 2003).

For the quantities that are combined by addition or subtraction, we used the folloedugtion to
estimate the uncertainty:

U, = NUTE) HUF B)? & (W B)°

5
E+E, +. E | ©

where Ug is the percentage uncertainty of the surd, is the percentage uncertainty associated with
source/sinki, andE is the emission/removal estimate for source/sin(eq. 5.2.2, IPCC 2003).

It should be noted, however, th&g. 5 as exemplified in GPG fhULUCF, is not well applicable for the
LULUCF sector. Summing negative (removals) and positive (emission) meB)biarsiénominator of
equation 5 may easily produce unrealistically high uncertainties and theoretically lead to a division by
zero, which isiot possible. In this respect, this approach is not correct. In previous inventory reports, we
stressed this issue and recommended focusing to individual uncertainty components prior the resulting
product ofequation 5.

In this inventory report, we follwed the recommendations of the recent reviews and revised the
uncertainty values and calculation. The currently adopted uncertainty values are listed below and/or
under the corresponding subchapters of other land use categories. Apart the IPCC (20G®) e
information for adjusted uncertainty values was the recently conducted statistical landscape inventory of
GKS /1 SOK wSLlzt A O , rJ0B.GxherSidéNthe udcer@ibty éstim&tion utilifed
primarily the default uncertainty values ascommended by UNFCCC (2005) and IPCC (2003, 2006) that
concern areas of land use %8), biomass increment &), amount of harvest (2), carbon fraction in

dry wood mass (%), root/shoot factor (306), and factor (fz; 75%), used in calculation ofréssions

from forest fires. The uncertainty applicable BCERvas 22 %, which was derived from the work of
Lehtonen et al.(2007). The uncertainty associated with fractions of unregistered loss of biomass under
felling operations was set by expert judgnet 30%.

Secondly, we revised the approach of uncertainty combination for individuacat@gories of tree
species differently in this submission. Specifically, we calculate mean error estimate from the
components of carbon stock increase and carbimels loss, which are both given in identical mass units
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of carbon per year. At the same time, we preserve the recommended logics of combining uncertainties
on the level of entire land use category or on the level of entire LULUCF sector aceogrdnghs is
calculated on the basis @Q or CQ eq. units and the corresponding uncertainty estimates respect the
actual direction of source and sink categories to be combined. This approach together with the revised
emission estimates significantly reducecetbverall uncertainty estimates on the level of major land use
categories and entire LULUCF sector as compared to previously reported values.

For 2011, the uncertainty estimates for the categoesl Forest Land remaining Forest Lamd 5A2
Land convedd to Forest Landsing the above revised approackached 15.6 and 38%, respectively.
Correspondingly, the uncertainty for the entire categb#y Forest Lantbkached 15.1 %.

7.3.4 Category-specific QA/QC and verification

Following the recommendation of thprevious incountry review, a sectespecific QA/QC plan was
formulated, tightly linked to the corresponding QA/QC plan of the National Inventory System. The plan
describes the key procedures of inventory compilation, provides a table of personal rds|iesia
timetable of sectorspecific QA/QC procedures. This plan consolidates the quality assurance procedures
and facilitates an effective quality control of the LULUCF inventory.

Basically all the calculations are based on the activity data takenthierofficial national sources, such

as the Forest Management Institute (Ministry of Agriculture), the Czech Statistical Office, the Czech
Office for Surveying, Mapping and Cadastre (COSMC) and the Ministry of the Environment. Data sources
are verifiable ad updated annually. The gradual development of survey methods and implementation of
information technology, checking procedures and increasing demand on quality result in increasing
accuracy of the emission estimates. The QA/QC procedures generallyticevatements listed in Table

5.5.1 of GPG for LULUQIFCC, 2003)

The input information and calculations are archived by the expert team and the coordinator of NIR.
Hence, all the background data and calculations are verifiable.

Apart from official revier process, emission inventory methods and results are internally reviewed
among the technical experts involved in the emission inventory of the Agriculture and LULUCF sectors.
Whenever feasible, the methods are subject to peeriew in case of the citeccientific publications,

and expert team reviews within the relevant national research projects.
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Fig. 7-10 Current and previously reported assessment of emissions for category 5A Forest Land. The valuesgatve)e
hence representing net removals of gredrouse gases

7.3.5 Category-specific r ecalculations

Since the last submission, no emission recalculation has been performed in the category of Forest Land.
Therefore, the current and previous estimates are ideaitior the jointly reported yeard=(g.7-10).

7.3.6 Category-specific planned improvements

The current report applicable for Forest Land includes improvements regarding uncertainty estimation
following the suggestions of the recent inventory reviews. Other recommendations such as reporting
emissions/removals by sutategories of major tree spexs groups, revised categorization of lamse

and an improved landise determination system were already implemented before. Nonetheless, the
category will require additional efforts to further consolidate the estimates. This includes a further
improvement of the uncertainty assessment (exploring the Moi@arlo approaches) and further
formalization and enhancement of QA/QC procedures. Over a longer term, utilization of the stock
change method in as explored in Ciencitlal. (2006a) will be considered.

Emissions from lime application on forest land remain being reported under the catBGotherdue

to the current technical limitations of the CRF Reporting software. The addition of emissions from lime
application on forest land makes the reporting undéonvention compatible with that of KP LULUCF
activities where emissions from lime applications are also reported for the activities related to forest
land.
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7.4 Cropland (5B)

7.4.1 Source category description

In the Czech Republic, Cropland is predominantlyesgmted by arable land (98 of the category),

while the remaining area includes hdiglds, vineyards, gardens and orchards. These categories
O2NNBaLRYyR (2 FTALS 2F GKS &AE NBIft SadhkdisS OFdGsS3az
areasd OIF RFadNIt fFyR OFGS32NASae o!!/ [/ 03X 0O2ff SO

Cropland is spatially the largest lande category in the country. Simultaneously, the area of Cropland
has constantly decreased since the 1970s, with a particularly strong deweasnd since 1990F(g.

7-4). While, in 1990, Cropland represented approx.%d4f the total area of the country, this share
decreased to nearly 4% in 2011. It @an be expected that this trend will continue. The conversion of
arable land to grassland is also actively promoted by state subsidies. In addition, there is a growing
demand for land for infrastructure and settlements. The current estimate of probablesexesmds
gualifying for conversion to other langse in the near future is about 6@MO0ha. Conversion to
grassland concerns mainly the lands of less productive regions of alpine aathbgregions.

Cropland

(% share of cadastral area)
0-17

N 18-37
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Bl -7

I 797

7:\ districts

Fig.7-11 Cropland in the Czech Republidistribution calculated as a spatial share of the category within individual cadastral
units (as of 2011)
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7.4.2 Methodological issues

The emission inventory of Cropland concerns-sategoriessB1 Cropland remaining Ciapd and 5B2

Land converted to Cropland@ihe emission inventory of Cropland considers changes in living biomass and
soil. In addition,CQ emissions resulting from application of agricultural limestone &H@ emissions
associated with soil disturbance duog landuse conversion to cropland are quantified for this category.

7.4.2.1 Cropland remaining Cropland

For category5B1 Cropland remaining Croplanthe changes in biomass can be estimated only for
perennial woody crops. Under the conditions in this countnjs might be applicable to the categories of
vineyards, gardens and orchards. Hence, to estimate emissions associated with biomass on Cropland, we
applied a default factor for the biomass accumulation rate (2.1 t C/halyear, Table 3.3.2, IPCC 2003) and
estimated changes in the areas concerned.

The carbon stock changes in soil in the category Cropland remaining Cropland are given by changes in
mineral and organic soils. Organic soils basically do not occur on Cropland; they occur as peatland in
mountainous rgions on Forest Land. While organic soils practically do not occur on Cropland, emissions
were estimated for mineral soils. Based on the average carbon content on Cropland estimated from the
detailed soil carbon map§&ig.7-9), we applied the default relative stock change factors for land Egg (

1.0), managementH,g; 1.08) and input of organic mattefR 1.0), respectively (Table 5.82CC 2006).
Thesedifferentiate management activities on individual Cropland subcategories, in our case arable land,
hop fields and the subategories containing perennial woody crops. The average soil carbon on typical
arable cropland, estimated as the aresighted averag from individual cadastral units, was 59 t/ha,
while it was estimated as 63.7 t/ha for soils with woody vegetation, such as in orchards. The changes in
soil carbon stock, associated with the annually changing proportion of land areas of cropland sub
categries, result in emissions/removals. These are calculated after redistribution of the estimated
carbon stock change over a-28ar rolling period.

The Cropland category also includes emissions due to liming, which were estimated from the reported
limestoneuse and application area. Liming by either limestone (Ga@Qlolomite (CaMg(GH) is used

to improve soil for crop growth by increasing the availability of nutrients and decreasing acidity.
However, the reactions associated with limestone applicatitso lead to evolution o€Q, which must

be quantified. Of the reported total limestone use in agriculture ®3vas ascribed to Cropland (the
reminder to Grassland), based on expert judgment (V. Klement, Central Institute for Supervising and
Testing in Ariculture¢ personal communication, 2005). The gquantification followed the Tierethod of

GPG for LULUCF (Eg. 3.3.6 IPCC 2003), with an emission factor of 0.12 t CS€Cale data are not
available for limestone and dolomite, hence the aggregastimates for total lime applications are
reported.

The application of agricultural limestone was previously intensive in this country, but decreased radically
during the 1990s. Hence, the amount of limestone applied in 18§0alled over 2.5 mil. t, but
decreased to less than 2@WO t annually during the most recent years (see the corresponding CRF
Tables). This dramatic decrease makes the entire categoBBdfCropland remaining Croplaadkey

category identified by trend, although its quantitative ¢oibution to national emissions in recent years

is marginal and reached only 0.05 % in 2011. The activity data on liming were repeatedly verified. They
O2NNBalLlRyR (G2 (0KS GNBSYR NBLRZ2NILISR FT2N) dzasS 2 FSNI.
al,, 2006).
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Non-CQ greenhouse gas emissions from burning do not occur in categ®2yl. and 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 Croplanttiudes land conversions from other lande categories.
Cropland has generally decreased in area since 1990, by far most commonly converted to Grassland.
However, the adopted landse identification system was also able to detect some land converstbr in
opposite direction, i.e., to Cropland.

The estimation of carbon stock changes in biomass in the catég#tyl and converted to Croplanas

based on quantifying the difference between the carbon stock before and after the conversion, including
the esimate of one year of cropland growth (5 t C/ha; Table. 3.3.8, IPCC 2003), which follolvs Tier
assumptions of GPG for LULUCF and the recommended default values for the temperate zone. For
biomass carbon stock on Forest Land prior conversion, the annyadlgted average growing stock
volumes, speciespecific volumeaveighted biomass awoversion and expansion facto8CEF; and other

factors such as the beleground biomass ratio were used as described SAd-orest Landatategory in

Section 7.2.2.1 above. Fbiomass carbon stock on Grassland prior the conversion, the default factors of
6.8t/ha for aboveground and belowground biomass were used (Table 6.4, IPZOD6). A biomass
content of 0 t/ha was assumed after land conversio®BCropland

The estimaibn of net carbon stock change in dead organic matter concerns the land use conversion from
Forest Land. In this case, the input information on standing and lying deadwood was obtained from the
recently (2008 to 2009) conducted field campaign of the Cantiscape inventory CzechTerra (Cerny,
2009; www.czechterra.cg It provides data on the mean standing deadwood biomass (2.17 t/ha) and
volume of lying deadwood (7.5%ha) classified in four categories accordingdecomposition degree.
These categories are defined as followsagically solid wood; iferipheral layers soft, central hard;

iii) peripheral layers hard, central soft; totally rotten wood. The amount of carbon held in lying
deadwood was estimateds the product of the wood volume, density weighted by mean growing stock
volume of major tree species (0.433 fmreduction coefficients of 0.8, 0.5, 0.5, 0.2 (Cerny e802;
Carmona et a).2002) applicable to the above described decompositicdegaries, respectively, and the
carbon fraction in the wood (0.5 t C/t biomass). A default, conservative assumption that no deadwood is
present following the land use change was adopted in this calculation.

The estimation of the carbon stock change ifssfuir the categorpB2 Land converted to Croplaimthe

Czech Republic concerns mineral soils. The soil carbon stock changes following the conversion from
Forest Land and Grassland were quantified by the cowsygcific TieR/Tier3 approach is descrdal in

detail in Section 7.2.2.2 above.

The Land converted to Cropland category represents a source eC@pgases, namely emissions§O

due to mineralization. The estimation followed the Tleapproach otgs. 3.3.14 and 3.3.18PCC,
2003) AccordinglyN,Owas quantified on the basis of the detected changes in mineral soils employing a
default emission factor of 0.0125 kgO-N/kg N, and C:N ratio of 15.

Other nonCQ emissions may be related to those from burning. However, this is not @mpractice in
this country and no other ne£Q emissions besides the above described are reported in the LULUCF
sector.
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7.4.3 Uncertainties and time series consistency

The methods used in this inventory were consistently employed across the whole repagting from

the base year of 1990 to 2007, which applies also for the land use category of Cropland. The uncertainty
estimation was guided by the Tier 1 methods outlined in GPG for LULRGE, 2003nd described in
Section 7.3.3. The uncertainty estinti utilized primarily the default uncertainty values as
recommended by UNFCCC (2005) and IPCC (2003, 2006). These were partly revised for this submission as
reported above in section 7.3.3. The following uncertainty values were used: land use &ehoBass
accumulation rate 7586, average abovground to belowground biomass rati® (root-shootratio) 68 %,
average growing stock volume in forest$o8 stock change factor for land use 50 %, stock change factor
for management regime 5 %, amount of lime %0 emission factor for liming%, reference biomass
carbon stock prior and after langse conversion 7%, average amount of standing deadwood 27 %,
average amount of lying deadwood 28 carbon fraction of dry woody matter 7 %. The uncertainty
applicabk to BCEMas 22 %, which was derived from the work of Lehtoeteal. (2007).

For 2011, using the revised uncertainty values, the total estimated uncertainty for cate§briropland
remaining Croplandvas 12.3%. The corresponding uncertainty for categ®B2 Land converted to
Croplandwvas 38 %. The overall uncertainty for categeBy/Croplandvas estimated to be 23 %.

7.4.4 Category-specific QA/QC and verification

The emission estimates are based on the activity data taken from the official national sanccéslow

the recommendations of GPG for LULUCF. The data sources are verifiable and updated annually. All the
input information and calculations are archived by the expert team and the coordinator of NIR. Hence, all
the background data and calculatioage verifiable. Other QA/QC elements were adopted in the same
manner as described in Section 7.3.4 above, following the application of the QA/QC plan applicable for
the LULUCF sector.

7.4.5 Category-specific r ecalculations

No recalculation has been performenl the category of Cropland since the last submission. Therefore,
the current and previous estimates are identical for the jointly reported ydas4-12).
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Fig.7-12 Current and previously reported assessment of emissions for category 5B Cropland

7.4.6 Category-specific planned improvements

Similarlyas for other categories, additional efforts will be exerted to further consolidate the current
estimates for Cropland. Specific attention will be paid to a likely overall formalization and enhancement
of the QA/QC procedures. Also, a more detailed sicaifon of Cropland area to allow a more specific
application of appropriate factors used in emission estimation will be explored as also suggested by the
latest incountry review.

7.5 Grassland (5C)

7.5.1 Source category description

Through its spatial share ofose to 14% in 2011, the category of Grassland ranks third amonguaed
categories in the Czech Republic. Its area has been growing since 1990, specifically in earlyig.990s (
7-4). Grassland as defined in this inventory corresponds to the grassland real estate category, one of the
AAE &dzOK OF GS3I2NASE 2F | INROdz (dzNI £ tf HyR RAYOIGTKCSE 2
(AACLC), collected and administered by COSMC. This land is mostly used as pastures for cattle and
meadows for growing feed. Additionally, the fraction of permanently unstocked cadastral Forest Land is
also included under Grassland. Tisidecause it predominantly has the attributes of Grassland (such as
land under power transmission lines).

The importance of Grassland will probably increase in this country, both for its production role and for
preserving biodiversity in the landscape. cAading to the national agricultural programs, the
representation of Grassland should further increase to abou®4l8f the area of the country. The
dominant share should be converted from Cropland, the share of which is still considered excessive.
After implementation of subsidies in the 1990s, the area of Grassland has increased by aBéuinl7
2011) since 1990.
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Fig.7-13 Grassland in the Czech Repulttidistribution calculated as a spatial share of thategory within individual cadastral
units (as of 2011)

7.5.2 Methodological issues

The emission inventory &CGrasslandconcerns suitategoriessC1 Grassland remaining Grass|amd

5C2 Land converted to Grasslargimilarly to5BCropland the emission inventory obCGrassland
considers changes in living biomass and soil. In addition, the effect of application of agricultural
limestone is quantified for this category.

7.5.2.1 Grassland remaining Grassland

For categorybC1 Grassland remaining Gstand the assumption of no change in carbon stock held in
living biomass was employed, in accordance with the Tiapproach of IPCC (2003). This is a safe
assumption for the conditions in this country and any application of higher tier approaches maiuié
justified with respect to data requirements and the expected insignificant carbon stock changes.

The emissions estimates from changes in soil carbon stock were estimated for cabi€bryhese
changes are due to an effect of different managemesagimes and the changing proportion of the
concerned subcategories &C1 The changes also concern permanently unstocked cadastral Forest
Land, which has the attributes of Grassland and is treated accordingly in the emission estimates (see
Section 7.3.1)Other land belonging to the category of Grassland is considered as typically managed
grassland. The reference soil carbon stock for this category is estimated aweigtded mean for all

the individual cadastral units. The analogous mean carbon contanthie category of unmanaged
grassland is determined using the corresponding factors (Table 5.5; IPCC 2006). These included the stock
change factor for land usdq(; 1.0), stock change factor for the management regifig;;(0.95) and
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stock change factdior input of organic matterH; 1.0). The estimated areaeighted average soil carbon

stock for classically managed grassland e@salto 69 tC/ha, while that for unmanaged grassland was
65.5 t/ha. This is estimated for the whole reporting period ane $oil carbon stock change was derived
from the difference between the consecutive years. The changes in soil carbon stock associated with the
annually changing proportion of land areas of cropland-categories result in emissions/removals.
These are callated after redistribution of the estimated carbon stock change over €20 rolling

period.

Other explicitly quantified effect on soil carbon that resultsG@ emissions is that of limestone
application. This was quantified as described in Secti8r24 for5BCropland The applicable amount of
limestone was set at % of the reported limestone use on agricultural lands, based on expert judgment
(V. Klement, Central Institute for Supervising and Testing in Agricuityrersonal communication,
2005.

Non-CQ gases on categoryC1 Grassland remaining Grasslalednot concern the LULUCF sector in the
Czech Republic.

7.5.2.2 Land converted to Grassland
For category5C2 Land converted to Grasslaride estimation concerns carbon stock changes in living
biomas and soils.

For living biomass, the calculation usagl 3.4.13(IPCC, 2003)ith the assumed carbon content before

the conversion o6BCroplandset at 5 t C/ha (Table 3.4.8; IPCC 2003) and that of Forest Land calculated
from the mean growing stock vahes as described in Section 7.3.2.2 above. The biomass carbon
content immediately after the conversion was assumecdkttiual zero and carbon stock from ongear
growth of grassland vegetation following the conversion was assumed to be 6.8 t C/ha (Téhl¢PEL
2003).

For dead organic matter, emissions are reported due to changes in deadwood that concern the category
5C21 Forest Land converted to Grasslapdart from the actual areas concerned, the emission
estimation is identical as described in Secfiofh.2.2 above.

The estimation of carbon stock change in soils for cate§@% Land converted to Grasslandhe Czech
Republic concerns the changes in mineral soils. The soil carbon stock changes following the conversion
from 5AForest Landand 5BCropand were quantified by the countrgpecific TieR/Tier3 approach
described in detail in Section 7.2.2.2 above.

7.5.3 Uncertainties and time series consistency

Similarly as for other landse categories, the methods used in this inventory for Grassland were
consistently employed across the whole reporting period from the base year of 1990 to 2011. The
uncertainty estimation was guided by the Tier 1 methods outlined in GPG for LYIRGCTE 2003)nd
described in Section 7.3.3. The uncertainty estimation atlligrimarily the default uncertainty values as
recommended by IPCC (2003, 2006). As reported above in chapter 7.3.3, uncertainty estimation was
revised for this submission, which applies also to this land use category. The following uncertainty values
were used: converted land use area$@ average growing stock volume in forests prior conversiun 8
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average biomass stock in cropland and grassland prior conversion 75 %, biomass carbon stock -after land
use conversion 7%, average amount of standing deadvdo27 %, average amount of lying deadwood

20 %, average abowground to belowground biomass ratidR (root-shootratio) 68 %, stock change
factor for land use 50 %, stock change factor for management regime 5 %, amount of lmerdssion

factor for liming 5% and reference biomass carbon stock prior to and after-lsse conversion 7%.

The uncertainty applicable BCERvas 22 %, which was derived from the work of Lehtonen et al. (2007).

For 2011, the total estimated uncertainty for categds€1 Grassland remaining Grasslamdched
9.4%. The corresponding uncertainty for categbfy2 Land converted to Grasslardched 18.6 %. The
overall combined uncertainty for categob Grasslanteached 18.7 %.

7.5.4 Category-specific QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and follow
the recommendations of GPG for LULUCF. Data sources are verifiable and updated annually. All the input
information and calculations are archived the expert team and the coordinator of NIR. Hence, all the
background data and calculations are verifiable. Other QA/QC elements were adopted in the same
manner as described in Section 7.3.4 above, following the application of the QA/QC plan applicable for
the LULUCF sector.

7.5.5 Category-specific r ecalculations

No recalculation has been performed in the category of Grassland since the last submission. Therefore,
the current and previous estimates are identical for the jointly reported ydags4-14).
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Fig.7-14 Current and previously reported assessment of emissions for category 5C Grassland. The values are negative, hence
representing net removals of greehouse gases
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7.5.6 Category-specific planned improvements

Further efforts to consolidate the emission estimates are expected for the category of Grassland. Specific
attention will be paid to a likely overall formalization and enhancement of the QA/QC procedures. Also, a
more detailed stratification of Grasslandea to allow a more specific application of factors used in
emission estimation will be explored.

7.6 Wetlands (5D)

7.6.1 Source category description

CategorysDWetlandsas classified in this emission inventory includes riverbeds, and water reservoirs
such adakes and ponds, wetlands and swamps. These areas correspond to the real estate category of
g GSNJ I NBF 2F GKS a! 3aNBIAFLGS INBlLra 2F OF RFadNY f
COSMC. It should be noted that there are about 11 wetlaseistified as Rams&tsites in this country.
However, these areas are commonly located in several IPC@idandategories and are not directly
comparable with the actual content of the 5D emission category.

The area obDWetlandscurrently covers 2.% ofthe total territory. It has been growing steadily since
1990 Fig.7-4) with even a stronger trend since 1970. It can be expected that this trenddveauitinue

and that the area of Wetlands would increase further. This is mainly due to programs aimed at increasing
the water retention capacity of the landscape

16 Convention on Wetlands, Ramsar, Iran, 1971

" Based on the landse history, the growth potentiacould be considered to be rather large. For example, as of
1990, the category included 50.7 th. ha of ponds, which represented o#yo?8heir extent during the peak period
in the 16" Century (Marek 2002)
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Fig.7-15Wetlandsc distribution calculated as a spatial share of the category within individual cadastral units (as of 2011)

7.6.2 Methodological issues

The emission inventory of sutategory5D1 Wetlands remaining Wetlandsin address the areas in
which the water tdle is artificially changed, which correspond to pkatd draining or lands affected by
water bodies regulated through human activities (flooded land). Both categories are insignificant under
the conditions in this country. Hence, the emissions 30x1 Wélands remaining Wetlandsvere not
explicitly estimated and they can safely be considered negligible.

Subcategory5D2 Land converted to Wetlandacompass conversion froBAForest Land5BCropland

and 5CGrassland This is a very minor laagse changedentified in this country, which corresponds to

the category of land converted to flooded land. The emissions associated with this type afskand
change are derived from the carbon stock changes in living biomass and in the case of conversion from
Forestland, also deadwood. The emissions were generally estimated using the dpgroach aneq.

3.5.6 of GPG for LULUCF, which simply relates the biomass stock before and after the conversion. The
corresponding default values were employed: the biomassksadter conversiorequalledzero, while

the mean biomass stock prior to the conversion in 8#Forest Land5BCroplandand 5CGrassland
categories was estimated and/or assumed identically as described above in Sections 7.3.2.2 and 7.4.2.2.
The latter setion also describes the estimation of emissions related to deadwood component, which
was applied identically in this land use category.
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7.6.3 Uncertainties and time series consistency

The methods used in this inventory for Wetlands were consistently employed across the whole reporting
period from the base year of 1990 to 2011. Similarly as for the otherlardcategories, the uncertainty
estimation was guided by the Tier 1 methodslmed in GPG for LULUQPCC, 2003nd described in
Section 7.3.3. It utilized primarily the default uncertainty values as recommended by IPCC (2003, 2006).
As reported above in chapter 7.3.3, uncertainty estimation was revised for this submission appiies

also to this land use category. The following uncertainty values were used: converted land use%rveas 3
average growing stock volume in forests prior conversion 8 %, average biomass stock in cropland and
grassland prior conversion 75 %, biomeagbon stock after landise conversion 7%, average amount

of standing deadwood 27 %, average amount of lying deadwood 20 %, carbon fraction of dry woody
matter 7 %, and average abogeound to belowground biomass ratidr (root-shootratio) 68 %. The
uncertainty applicable tCERvas 22 %, which was derived from the work of Lehtonen et al. (2007).

Since the emission estimate concerns only cate§®@{ Land converted to Wetlandfie uncertainty is
estimated for this category. For 2011, the estimated utaiaty for categonybD2was 74%.

7.6.4 Category-specific QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and follow
the recommendations of GPG for LULUCF. Data sources are verifiablpdatelduannually. All the input
information and calculations are archived by the expert team and the coordinator of NIR. Hence, all the
background data and calculations are verifiable. Other QA/QC elements were adopted in the same
manner as described in S&m 7.3.4 above, following the application of the QA/QC plan applicable for
the LULUCF sector.

7.6.5 Category-specific r ecalculations

No recalculation has been performed in the category of Wetlands since the last submission. Therefore,
the current and previos estimates are identical for the jointly reported yedfg)(7-16).
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Fig.7-16 Current and previously reported assessment of emissions for the category 5D Wetlands

7.6.6 Category-specific planned improvements

For the category obDWetlands attention will be paid to a further consolidation of the uncertainty
assessment and to overatirimalization and enhancement of the QA/QC procedures.

7.7 Settlements (5E)

Settlements

(% share of cadastral area)
0-8
9-17

B 18-36

-6

B - 100

districts

Fig.7-17 Settlementsc distribution calculated as a spatial share of the category within individual cadastral units (as of 2011)
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7.7.1 Source category description

Category5E Settlementds defined by IPCC (2003) as all developed land, including transportation
infrastructure and human settlements. For this emission inventory, the area definition under catigory
Settlementswas revisedto better match the IPCC (2003) default definition. The category currently
AyOfdzRSa Gg2 OFGSI2NRASa 2F GKS RIGFIO6FAS G! 33aNB-:
02t f SOGSR YR FTRYAYAAGE&NBRNBIRE / hy R/ Q2NENIVSKRRGA®G ddAT
latter AACLC category, all types of latth S 6 SNB Ay Of dzZRSR sAGK G(KS SEOS
which corresponds to categoyF Other LandHence, the Settlements category also includes all land

used for infrastructure, as well akat of industrial zones and city parks, previously included in category

5F Other Land

The category of Settlements as defined above currently represents abodt &6 the area of the
country. The area of this category has increased since 1990 and elpdui@thg the most recent years
(seeFig.7-4).

7.7.2 Methodological issues

The emission inventory for this category concerns prima&ft Land converted to Settlementss for
category5E1Settlementsremaining Settlementsemissions ofcQ were considered insignificant as no

change in biomass, dead organic matter and soil carbon pools is assumed (Tier 1, IPCC 2006). Emissions
guantified in this inventory concern the categoBE2 Forest Land converted to Settlemenithe
emissions result maly from the biomass carbon stock change, which was quantified esing.6.1

(IPCC, 2003)The carbon stock prior conversion was estimated as described in Section 7.3.2.2. All
biomass is assumed to be lost during the conversion, according to the aissuinption of GPG for
LULUCEF. Additional contribution to emissions is from deadwood component. It was estimated identically

as described in Section 7.4.2.2 above, using the actual areas of the land use change concerned.

7.7.3 Uncertainties and time series consi stency

The methods used in this inventory f6E Settlementsvere consistently employed across the whole
reporting period from the base year of 1990 to 2011. The uncertainty estimation was guided by the Tier
1 methods outlined in GPG for LULUEFCC2003)and described in Section 7.3.3. It utilized primarily

the default uncertainty values as recommended by IPCC (2003, 2006). As reported above, uncertainty
estimation was revised for this submission, which applies also to this land use category.|dmdol
uncertainty values were used: carbon fraction in dry matter 7 %, land use aféase3erence biomass
carbon stock prior and after langse conversion 7%, average growing stock volume in forests 8 %,
average amount of standing deadwood 27 %, ageramount of lying deadwood 20 %, and average
aboveground to belowground biomass ratidr (root-shootratio) 68 %. The uncertainty applicable to
BCERvas 22%, which was derived from the work of Lehtonen et al. (2007).

The emission estimate concerns ordategory 5E2 Land converted to Settlementberefore, the
uncertainty is estimated only for this category. For 2011, the estimated uncertainty for the cateigdry
was 102%.
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7.7.4 Category-specific QA/QC and verification

The emission estimates are based be activity data taken from the official national sources and follow

the recommendations of GPG for LULUCF. The data sources are verifiable and updated annually. All the
input information and calculations are archived by the expert team and the coordin&téiR. Hence, all

the background data and calculations are verifiable. Other QA/QC elements were adopted in the same
manner as described in Section 7.3.4 above, following the application of the QA/QC plan applicable for
the LULUCF sector.

7.7.5 Category-specific r ecalculations

Similarly as for the other categories, no recalculation has been performed in the category of Settlements
since the last submission. Therefore, the current and previous estimates are identical for the jointly
reported yearskig.7-18).
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Fig.7-18 Current and previously reported assessment of emissions for the category 5E Settlements

7.7.6 Category-specific planned improvements

Further efforts to consolidate the emission estimates are expected for the category of Settlements. This
will include an assessment of how the data from the recently conducted statisticackgpelsnventory
CzechTerra (Cern2009)could be utilized. Attention will also be paid to further improvement of the
uncertainty assessment and overall formalization and enhancement of the QA/QC procedures.
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7.8 Other Land (5F)

7.8.1 Source category description

Since NIR 2008 submission, the categ®POther Landrepresents unmanaged (unmanageable) land

areas, matching the IPCC (2003) default definition. These areas were assessed from the database of
G! 3ANBIFGS FNBra 2F OFRFaGONXf flryR OFGS3I2NRSag o
pk NI G4KS 11/ [/ OFrGS3I2NER a20KSNJ fFyRaé gA0GK GKS &L
from the 2006 land census of COSMC. This category represents 1.0 % of the territory of the country and

it is considered to be constant, not involving dagd-use conversions.

7.8.2 Methodological issues

Change in carbon stocks and RGQ emissions are not considered f6F1 Other Land remaining Other
Land(IPCC, 2003Bince no landzi S O2 Yy @SNERA2Y Ay @2t @Ay 3 Ga20KSNI |y
emisgons were considered in the entire categdity Other Land

7.8.3 Uncertainties and time series consistency

The uncertainty estimates are not reported here. Time series consistency is ensured as the inventory
approaches and/or assumptions are applied identjcaliross the whole reporting period from the base
year 1990 to 2011.

7.8.4 Category-specific QA/QC and verification
The activity data are based on lande information from the national sources and the estimation

approaches follow the recommendations of GRGLULUCF.

The QA/QC elements were adopted in the same manner as described in Section 7.3.4 above, limited to
those relevant for this specific langse category.

7.8.5 Category-specific r ecalculations

No recalculations concern categdfOther Land
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7.8.6 Category-specific planned improvements

There are no shotterm plans concerning this category.

7.9 Other (5G)

7.9.1 Source category description

Since the 2012 submission, the categb@Otheris reported. Unlike other land use categorie§Other

has no arearepresentation and therefore it is not reported in land use matrices (TaB). Tt was
introduced to facilitate reporting of emissions from lime application on Forest land. This is due to the
current technical restrictions of the CRF Reporter softwareicividloes not permit adding emissions
from lime application under the category 6/ Forest Lanevhere these emissions should actually be
attributed to.

7.9.2 Methodological issues

For the emissions from lime application, the methodology described in Sectbh.B1 of GPG for
LULUCHPCC, 2003yas used. The activity data in terms of forest area and amount of limestone applied
were taken from the national reports on Czech forestry (Green report, MA 2012). In 2011, the amount of
lime applied to forest soilsqualled29 t and concerned an area of 26 ha.

7.9.3 Uncertainties and time series consistency

The uncertainty estimates are not specifically reported here. Time series consistency is ensured as the
inventory approaches and/or assumptions are applashtically across the whole reporting period from
the base year 1990 to 2011.

7.9.4 Category-specific QA/QC and verification

The activity data are based on lande information from the national sources and the estimation
approaches follow the recommendation$ GPG for LULUCF.

The QA/QC elements were adopted in the same manner as described in Section 7.3.4 above, limited to
those relevant for this specific emission category.
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7.9.5 Category-specific r ecalculations
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Fig.7-19 Currently reported assessment of emissions for the category 5G Other, represented solely by emissions from lime
application on Forest land. Not applicable (NA) for the previous submission

No recalculations are applicable fire category5G Otherand the emisgin quantities reported in the
previous and current inventory report are identickid.7-19).

7.9.6 Category-specific planned improvements

The UNFCCC Secretariat will be further consulted to allow reporting of the emissions from lime
application on forest land under the categd@ Forest Landvhere it logically belongs. Once this will be
made possible in the CRF Reporter, thtegory5G Othemill not be used for this purposes.

7.10 Acknowledgement

¢KS | dziK2NB ¢2dzZ R fA1S G2 GKEyl +fFRAYNN | SyOfN
NI yYRéad yo [FoSYZ F2NJ az2yYS 27F (KS | QRzSHAlRE WRIYG FI
tFONRA] tFO2dz2NB]1 FYR aANRaflI @ %SYlFLys C2NBad alyl 3
the required increment data concerning forests. Some of the analyses required for this inventory were
performed within the project CzechQesr (VaV/640/18/03), while some of the critical data were
obtained from the project CzechTerra (SP/2d1/93/07), both funded by the Czech Ministry of the

Environment.
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8 Waste (CRF sector 6)

8.1 Overview of sector

The waste sector consists of several categories. The main source category of this sector is 6A Methane
emissions from solid waste disposal sites. In 2011, this category emitted 131 Gg of methane (2744 Gg of
CQeq). The second source category is 6B emissfrom wastewater, which is calculated as the sum of

four subcategories; emissions of methane from industrial wastater treatment, domestic waste

water treatment, onsite treatment and emissions of nitrous oxide from wastater. These
subcategoriessummed up in 2011 emitted 24.6 Gg of methane and 0.66 Qg©f The last source
category in this sector is incineration of wastes, which was recalculated lasaeaplit between two
sectors. Waste used as a fuel for energy purposes was calculatecejpmded in category Ala other

fuels. Industrial and hazardous waste remained in category 6 C and produced a total of 191 Gg of fossil
CQ eq.This inventory year sector 6 produced 3656 GGQfeq.in total.

Tab.8-1 Overview of significant categories in this sector (2011)

Category Character of category Gas % of total GHG*
6A Solid Waste Disposal on Land KC (LA, TA, LA*, TA¥) CH 2.1
6B Waste Water Handling non-KC CH, 0.4
6C Waste Incineration (withodSW) non-KC ofe} 0.1
6B Waste Water Handling non-KC N,O 0.1

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

Right from the start, CHMI emperated in compilation of the emission inventory for this sector with
professional workplaces, in particular with the Institute f&nvironmental Science of the Faculty of
{OASyOSa i /KINISa | YyAGSNARAGE Ay t NI 3IdzS ot nC! YO
0t~/ 1¢0 0% oNIYyaitz wnnnov FYyR (GKS LyadAaddziS F2NJ
(Straka, P01).In the framework of this cooperation, all the emission inventories in this category were
recalculated for the entire time series from the reference year of 1990 to the presarthe present

time, this sector is managed by the Charles Universityr&amnental Center (CUEC).
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8.2 Solid Waste Disposal on Land (6A)

8.2.1 Source category description

Treatment and disposal of municipal, industrial and other solid waste produces significant amounts of
methane CH). Decomposition of organic material derived frdsiomass sources (e.g., crops, wood) is

the primary source oCQ released from wasteTheseCQ emissions are not included in the national
totals, because the carbon is of biogenic origin and net emissions are accounted for under land use
change and fordsy.

This category produces emissions of other micropollutants, such asmetitane volatile organic
compounds (NMVOCs), as well as smaller amounts of nitrous axXj@®, (hitrogen oxidesNO,) and
carbon maoxide (CO)OnlyCH is addressed in this report.

Category was recalculatdastyear. Based on suggestions in the@untry review, we gathered country
specific waste composition datdJsing the default carbon content suggestedtliie Good Practice
GuidelinesIPCC2000) we derivedthe country-specific DOC for particular waste streams.

8.2.2 Methodological issues

Waste disposal to SWDS

Key activity data for methane quantification from 6.A is the amount of waste disposed in larddfiiigal

disposal is showitab. 82. Data fo annual disposal are from mixed sources because correct application

of the FOD model requires data from 1950 tlee present day. These data are not available in the
country and therefore assumptions about the past must have been used. These assumptions are
RSAONAOSR Ay GKS 62Ny AYy3 LI LISNI LMdzoft AAaKSR Ay (GKAAZ
described asnitrapolation and extrapolation between points in time; we correlated waste production

with social product (predecesor of current GDP) as a test method. The higher of the two estimates was
used in the quantification.

Data used for present dates are basetinformation system of waste management (ISOH) managed by
CENIAg Czech Environmental Information Agency. The system contains bottom up data from about
60000 respondents and reporting obligation to this system is based on national legislation. In the yea
2011 we experienced for a first time in modern history slight decline in waste deposited in to landfills.
Unfortunatelly we think that this decline is only temporary and it is closely connected to increase of
waste incinerated for energy purposes in BAlue to reconstruction of incinerator in Brno.
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Tab.8-2 MSW disposal in SWDS in the Czech Republic [Gg],-2020

Year MSW in SWDS| VYear MSW in SWDS | Year MSW in SWDS Year MSW in SWDS
1990 2371 1997 2739 2004 3000 2011 2981
1991 2388 1998 2804 2005 3070

1992 2484 1999 2632 2006 3221

1993 2543 2000 2803 2007 3314

1994 2561 2001 2826 2008 3424

1995 2621 2002 2920 2009 3406

1996 2683 2003 2952 2010 3185
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Fig.8-1IMSW disposal in SWDS in the Czech Republic, 1980

The method used for estimation of methane emissions from this source category ibiehe FOD
approach (firstorder decay model)Thefirst-order decay (FOD) model assunggadual decomposition

of waste disposed in landfill§Ve calculated GHG emissions from the IPCC Spreadsheet for Estimating
Methane Emissions from Solid Waste Disposal Sites, which is part 8D@esGuidelines (IPCC, 26D
referred further to as IPC@odel (IPCQ006).

Waste compositionsludge, krate and DOC

Waste composition is crucial for emission estimations. We made several attempts to obtain eountry
specific data about waste compositiditab. 83). Greyed data (1990995) are based othe IPCC
default values for Eastern Europe, blackened data (288 and 2002004) are based on intrapolation
between data points. Data ithe white rows (2001 and 2008009) are based on waste surveys
performed in R&D projects dealing with waste compositiberé are no data for current years and
therefore we use latest available data and trying to encourage continuation of waste composition
monitoring.

As can be noted table does not include all possible waste streams that might be deposited in to landfill.
What is missing is sludge. Reality is that projects that we use to derive waste composition did not noted
any sludge to be part of the waste mixture. However we avara that research covered limited number
of landfill and because the practice of sludge dgifion is not wide spreaded they did not encountered
its deposition. Therefore we do not calculate sludge in to waste mixture even when there probably is
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a2YS® 52Ay3 a2 6S R2y QG dzyRSNBalAYIFI(iS SyYyraairzya
dudge (data are bottom up data from landfills) and average DOC by using current waste mixture is higher
than default DOC of sludge.

The table also contains the methane generation rateafie) employed. This rate is closely related to the
compostion of a prticular substance and the available moisture. We used IPCC defadtskfor a wet

temperate climate (agshe F @S NI} 38 GSYLISNF GdzZNB 2F GKS /1 SOK wSLJ
precipitation is higher tharthe potential evapotranspiration). The axage DOC for particular waste

streams is also based dime IPCC default values for particular categories of waste. The average DOC for a
particular year is ithe last column of the table.

Tab.8-3 MSW composipn for the Czech Republic used in the quantification (fractions of total, 1:290.1)

Paper Food Textil Wood and straw DOC
k-rate 0.06 0.185 0.06 0.03
DOC 0.4 0.15 0.24 0.43

Share of particular waste streams

1990 0.22 0.30 0.05 0.08 0.176
1991 0.22 0.30 0.05 0.08 0.176
1992 0.22 0.30 0.05 0.08 0.176
1993 0.22 0.30 0.05 0.08 0.176
1994 0.22 0.30 0.05 0.08 0.176
1995 0.22 0.30 0.05 0.08 0.176
1996 0.22 0.29 0.05 0.08 0.179
1997 0.23 0.28 0.06 0.08 0.181
1998 0.24 0.27 0.06 0.08 0.184
1999 0.25 0.26 0.07 0.08 0.187
2000 0.26 0.25 0.07 0.08 0.191
2001 0.27 0.23 0.08 0.08 0.195
2002 0.24 0.25 0.08 0.09 0.194
2003 0.22 0.27 0.07 0.11 0.193
2004 0.19 0.30 0.07 0.13 0.192
2005 0.16 0.32 0.07 0.14 0.191
2006 0.16 0.32 0.07 0.14 0.187
2007 0.17 0.32 0.08 0.13 0.193
2008 0.16 0.32 0.07 0.14 0.188
2009 0.16 0.35 0.08 0.13 0.193
2010 0.16 0.35 0.08 0.13 0.193
2011 0.16 0.35 0.08 0.13 0.193

Methane correction factor

The methane correction factor (MCF) is a value expressiatall management of the landfills in the
country.Better-managed and deeper landfills have larger MCF vabiesllow SWDS ensure that far
more oxygen penetrates into the body of the landfill to aerobically decompose TH@&uggested IPCC
values are iyen inTab. 4.
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Tab.8-4 Methane correction values (IPCC, 1997

MCF
Unmanaged, shallow 0.4
Unmanaged, deep 0.8
Managed 1.0
Managed, semaerobic 0.5
Uncategorised 0.6
Tab.8-5 MCF values employed, 1952011

MCF
1950¢ 1959 0.6
1960¢ 1969 0.6
1970¢ 1979 0.8
1980¢ 1989 0.9
1990¢ 2011 1.0

Oxidation factor

As methane moves from the anaerobic zone to the aerobic and-aerobic zones close to the landfill
surface, part of it becomes oxidized@%). There is no conclusive agreement in the scientific community
on how intensive the oxidation of methane @xdation is indeed sitespecific due to the effects of local
conditions (including fissures and cracks, compacting, landfill cover d¥m).representative
measurement or estimations dhe oxidation factor are available for the Czech Repulmme studies

are quoted in Straka, 2001, which mentions a #zemno oxidation factor, but these figures seem to be
site-specific (and really high) and therefore cannot be used as representative for the whole country.
However, the methodology (IPCC, 2000) suggests thatxadation factor higher than 0.1 should not be
used if no site measurements are available (a larger value adds uncertdihy)author used the
recommended oxidation factor of 0.1 in the report.

Delay time

When waste is disposed in SWDS, decompos({iad methanogenesion) do not start immediateljhe
assumption employed in the IPCC model is that the reaction starts on the first of January in the year after
deposition, which igquivalent to an average delay time of six months before decay to methane
commenceslt is good practice to assume an average delay of two to six molfiths/alue greater than

six months is chosen, evidence to support this must be providdee Czech Republic has no
representative countrspecific value for delay time, so thethor used a default value of 6 months.

Fraction of methane

This parameter indicates the share (mass) of methane in the total amouhtwdfill GagLFG).In
previous calculations of methane emissions from SWDS (NIR, 2004), a value 0.61 wasisfigdre

was based on measurement of a limited number of sites (Straka, 208ik).value is higher than the
range of 0.80.6 suggested by IPC@.this work, we revised these values based on new evidence (MIT,
2005).MIT receives annual reports from lant@ificapturing their LFG; SWDS report the net calorific value
of their captured LFGVe used this value for comparison with the gross calorific value of pure methane,
yielding a value of approx. 0.55, which well within the IPCC range and was used in ttigcqtian.
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Recovered methane

On SWDS in the country, methane is sometimes collected by an LFG collection system and incinerated
for energy purposes. Based @ood Practice Guidelines (IPCC, 20003 methane is converted t6Q

and, having biogenic ain, it is not considered to constitute an emission of GRE€covered methane

(R) is substituted in thequationin Appendix 1. There is no default value for R, so we used country
estimates based on various sourc&se Ministry of Industry and Trade corudsi an annual survey of all
SWDS. All the energy data about LFG is collected. An attempt is made to update old estimates as much as
possible. Since the start of the survey in 2005, it has been possible to provide estimates for time series
from 2003 to 201. The estimates irStraka, 2001 were usetbr the 19961996 period Linear
intrapolation of recovered methane was used for the period between 2003 and 192611 there were

61 facilities in the country recovering LFG which is two more than in prey@aus

Total emissions of methane are based on #wuationfrom the IPC@H model. Detailed time series

from 1950 with breakdown into individual waste components are given in the paper by Havranek 2007,
together with the other model outputs gives the trés in emissions of methane from SWDS following
recalculation.

Tab.8-6 Emissions of methane from SWDS [Gg], Czech Republic,-2080

CH, generation| CH,recovery CH oxidized CH emission
1990 91 3.3 9.1 79.2
1991 95 3.3 9.5 82.8
1992 99 3.5 9.9 86.0
1993 103 3.5 10.3 89.5
1994 107 3.5 10.7 93.0
1995 110 3.5 11.0 96.2
1996 114 6.0 11.4 97.1
1997 118 6.6 11.8 99.9
1998 121 7.1 12.1 102.6
1999 125 7.7 12.5 105.5
2000 127 8.2 12.7 107.3
2001 131 8.8 13.1 109.8
2002 134 9.3 13.4 112.3
2003 138 9.9 13.8 115.1
2004 142 15.6 14.2 113.4
2005 145 18.0 145 114.7
2006 149 20.6 14.9 116.0
2007 154 25.9 154 114.8
2008 158 24.6 15.8 120.4
2009 163 24.5 16.3 124.5
2010 168 24.7 16.8 129.0
2011 171 26.1 145 131.7

8.2.3 Uncertainties and time -series consistency

This sector was extensively recalculated in 2012 reporting period. We changed waste compaosition to be
consistent with the country estimates and we have changed recovered methane estimates to be
consistent with the latest data collection work on LFG. Havranek, 2007 contains a sensitivity analysis for
several key factors and assumption used in the previous recalculation when we moved from Tier 1 to Tier
2. This year there were no changes compawed012 report.
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Overall quantification othe uncertainity for this category is still incomplete. This is considered a high
priority and will be conducted in the following years as soon as budget constraints p&hsitcategory
entails the difficulty thathe uncertainty does permeate through the whole waste management period
of 19562011 and therefore it cannot be quantified by simple analysis.

8.2.4 Source-specific QA/QC and verification

During the year 2012 we updated and adopted QA/QC plan for the se&@tality assurance entails
structured checklists of activities that are dated and signed by sector reporter and verified by external
control of activity data. Activity data taken for this sector are approved by the data producer and are
verified by him bedre they are used for calculation.

Because waste sector is fairly small we do not use external subject to provide QC instead QC is done by
NIS coordinator and its results are communicated to sectoral expert.

Activity data from national agencies and minis$r arethe subjects of internal QA/QC mechanisms but
NIS team has limited insinght in to it.

8.2.5 Source-specific r ecalculations

No recalculations were performed in this submission

8.2.6 Source-specific planned improvements

No sectoral improvement has beg@erformed
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8.3 Waste-water Handling (6B)

8.3.1 Source category description

This category has CRF code 6B and consists of four separately calculatedegiobiesc emissions of
methane from6B1 Industrial Wastavater, 6B2 Domestic and Commercial Wastater and 6B3 Other
(Treatment on siteand emissions of nitrous oxide froBB2 Domestic and Commercial Wastater.

8.3.2 Methodological issues

The basic factor for determining methane emissions from wasiter handling is the content of organic
pollution in the water. The content of organic pollution in municipal wastater and sludge is given as
BODR (the biochemical oxygen demandOD is a group method of determination of organic substances
and expresses the amount of oxygen consumed in the biochemical @xidaiid is thus a measure of
biologically degradable substancés.contrast, COD (chemical oxygen demand) is the amount of oxygen
required for chemical oxidation and includes both biologically degradable and biologically non
degradable substance€OD isised acording to the Revised 1996uidelinegIPCC1997) for calculation

of methane emissions from industrial wasigater and is always larger than BOD.

The current IPCC methodology employs BOD for evaluation of municipal-waistes and sludge and
CODfor industrial wastewaters.The new method is also extended to include determination of emissions
from sludge that are primarily the products of various methods of treatment of wastiers and, under
anaerobic conditions, may contribute to methane protian and methane emissiong.he amount of
nitrous oxide emitted from wastavaters is a function of protein consumption in the population rather
than BOD or COD.

8.3.2.1 Industrial waste -water (6B1)

The main activity data for estimation of methane emissions fthie subcategory is determination of
the amount of degradable pollution in industrial wastater. In this inventory we use specific
production of pollution- the amount of pollution per production unitkg COD / kg product and then we
multiply it by theproduction, or the value obtained from the overall amounts of industrial wasiéer
and from a qualified estimate of their concentrations (in kg COPMe use the procgure from the
Revised 1996 uidelines(IPCC, 1997) andood Practice Guidance (IPQGQ0).The necessary activity
data were taken from the material of CZSCxéch Statistical OffieeStatistical Yearbogkand the other
parameters required for the calculation were taken from Beod Practice Guidance (IPCC, 2000)
the basis of informtion on the total amount of industrial wasteater equalto 159 mil.nt (actually only
156 mil.n' were treated) we are able to correct our overestimation of possible wastter generation
of industry (36 mil.i), which was assigned an average concentratib3 kg COD/fIn previous years
this factor was positive; in 2008, for the first time, this correction factor started to be negdtive.
addition, in accordance witRevised 199&uidelinegIPCC1997), it was estimated that the amount of
sludgeequabk 10% of the total pollution in industrial water (Z& was assumed ime Meat & Poultry,
Paper and Pulp and in Vegetables, Fruits & Juices category). These estimates are based on Dohanyos and
%t 0 NI(20@0] T Y2t 02D4)\6€eTab. 870
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Tab.8-7 Estimation of COD generated by individual sohtegories 2011

Production COD/mM’  |Wastewater/t Share of | COD of sludgg COD of waste
[kt/year] [kg /m?] m3#] sludge [%] It] water [t]
Alcohol Refining 21 11.0 24.00 0.10 562 5062
Dairy Products 1229 2.7 7.00 0.10 2323 20911
Malt & Beer 3281 2.9 6.30 0.10 5994 53950
Meat & Poultry 347 4.1 13.00 0.25 4625 13875
Organic Chemicals 153 3.0 67.00 0.10 3075 27678
Pet. ref./Petrochemical¥’ 0 1.0 0.60 0.10 0 0
Plastics and Resins 552 3.7 0.60 0.10 123 1104
Pulp & Paper 824 9.0 162.00 0.25 300579 901738
Soap and Detergents 29 0.9 3.00 0.10 7 67
Starch production 81 10.0 9.00 0.10 733 6598
Sugar Refining 570 3.2 9.00 0.10 1642 14774
Textiles(natural) 34 0.9 172.00 0.10 531 4778
Vegetable Oils 123 0.9 3.10 0.10 32 292
Vegetables, Fruits & Juices 111 5.0 20.00 0.25 2776 8327
Wine & Vinegar 60 15 23.00 0.10 208 1873
Unidentified wastewater -35789 3.0 1.00 0.10 -10737 -96633
Total 312475 964394

Tab.8-8 Parameters foICH, emissions calculation from industrial waste&ater 19902011

MCF |[1990 [1993 |1996 |[1999 |2002 |2005 (2009 |2010 |2011
Nor-treated 0.05 29% | 18% | 13% 5% 7% 3% 2% 1% 1%
Aerobic treatment of water 0.06 67% | 73% | 70% | 70% | 65% | 68% 69% 70% 69%
Anaerobic treatment of water 0.70 4% 8% | 17% | 25% | 28% | 29% 30% 29% 30%
Aerobic treatment of sludge 0.10 0% | 40% | 40% | 40% | 30% | 27% | 27% | 27% | 27%
Anaerobictreatment of sludge 0.30 60% | 60%| 60% | 60% | 70% | 73% | 73% 73% 73%

In accordncewith Good Practice Guidan¢dPCC2000), the maximum theoretical methane production
B, was considered tequal 0.25 kgCH/kg CODThis value is in accordance withe national factors
preSYiSR Ay 52KIy&@@9. YR %t oNlIyailt 6

The calculation of the emission factor for wastater is based on a qualified estimate of the ratio of the
use of individual technologies during the entire recalculated time sdriethe future, this ratio will shift
towards anaerobic treatment of wast@ater and sludge because of the energy advantages of this means
of treating wastewater. Tab. 87 describes this trend. The conversion factor for anaerobic treatment is
0.06 and, for aerobic teEment, 0.7.

In contrast to a quite stable ratio for wasteater treatment technologies (6B2), ratio used for sludge
keeps shifting in favor of anaerobic treatmefitis is mostly due its economic efficientie calculation

of the emission factor for stige was based on the assumption that%/vis treated anaerobically with a
conversion factor of 0.3 and the remaining 73 % by other, especially aerobic methods with a conversion
factor of 0.1.Similarly as in 6B2, it is assumed that all the methane faoaerobic processes is burned
(mostly usefully in cogeneration units, as flaring is being phased out and cogeneration technology seems
to be economically effective); however, in contrast to municipal water, methane from anaerobic sludge
and wastewater isincluded.This assumption is based on national standards and regulations presented
inthe & dzo OK I LJG SNJ 06 St 2 ¢ Foocaltuatdd of indthade emissions,vitdis sufficient to
consider only aerobic processes (where the methane is not oxidizedblogimal CQ). Experts at the

®*Due to changes in the statistical data, we are no longer able to identify Pet. ref./Petrochemicals
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University of Chemical Technolaggcommended the conversion factors and other parameters given in
GKAA LI NG aSS o052Klyeée2a yR % oNlyalt I HannT Y%t

Tab.8-9 Emissims of CH, (Gg) from 6B1, 1992011, Czech Republic

1990 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
CH, production 49.8| 635| 66.4| 77.4| 754| 774| 76.9| 80.6| 80.9| 78.0| 76.0| 79.8| 79.3
OxidizedCH, 253| 50.3| 55.5| 64.5| 63.0| 650| 64.7| 679| 68.1| 659| 64.2| 67.5| 67.0
Total CH, emissions 245| 133| 109 129| 123| 122| 121 | 12.7| 123| 121| 11.8| 123| 122

8.3.2.2 Municipal and commercial waste -water treatment (6B2) and treatment on site (6B3)
The basic activity data (and their sources) for determirengssions from these subcategories are as
follows:

the number of inhabitants (source Czech Statistical Office);

the organic pollution produced per inhabitant (source IPCC default value);

the conditions under which the wastgater is treated.(source Czeclstatistical Office, with
some specific national factors);

the amount of proteins in the diet of the population (source FAO).

> > >

>\

Calculations for conditions in this country are based on pollution production per inhabitant of 18.25 kg
BOD p.a.IPCC 1997), ofwhich approx.33% is present in the form of insoluble substances, i.e. is
separated as sludg&his factor was slightly changed in 2003 mainly due to increasing water savings in
water use (aprox10-20%).The total amount of organic pollution is same, It density is higher than

for the period before 2003. From 2003 onwards, we assume that 40#edOD is separated as sludge.
0%t ONXyaltZ HAANOO®

Other data entering the calculation also include the number of inhabitants connected to the sewers and

the percent of treated wastavater collected in the sewers. gives the amounts for the time series.
According toGood PracticeGuidance(IPCC 2000), the maximum theoretical methane production BO

equak 0.25 kgCH/kg COD, corresponding to 0.6 KH/kg BOD.This data is used to determine the

emission factors for municipal wasteater and sludgeln determining the emission factor for sludge, it

is necessary to evaluate the technology used to treat the particular sludge and to assign a conversion
factor to it - MCF- Methane Conversion Factergiving the part of the organic material that will be
transformed as methane (the remainder 16Q). The literature6 52 Kl y@2a | YR %t 0 NI
Y%t ONF yalt wnnno O2ydFAya I &dzNIAE fatio BfFfaerabi& 8nd y I G A 2
anaerobic technologies for 1991D04.There is also a certain fraction of sewage that does not enter the

sewer system and is treated on sit€or this situation, the IPCC methodology (IPCC, 19T/ 2000)
recommends that separitn into wastewater and sludge not be carried out (this corresponds to
latrines, septic tanks, cesspools, etdhe residual wastevater in the Czech Republic which does not

enter the sewer system is considered to be treated on sh#. methane generaw in anaerobic

processes for sludge is considered to be removed (recovered for energy purposes or fldred).
remaining methane is considered to be emittéithis assumption is based on Czech national standards

(to certain degree similar to 1ISO standar@gN 385502, CSN 105190 and CSN 756415. On the basis of
these standards, every wasteater treatment facility is obliged to maintain safety and abate gas
emissionLeakage might occur only during accidents, but the amount of methane emitted is assumed to
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2004).

In the estimation of methane emissions from wastater and sludge, it is necessary to determine the
total amount of organic substances containiedthem and to determine (estimate) the emission factors
for the individual means of wast@ater treatment. For this purpose, professional cooperation was
OF NNA SR 7

60KS

SatAYH (S

ol &SR 2y SELISNI 2dzR

undertaken with theUniversity of Chemical Technoldgy R | & (i dzRe& 41 &
sdzlLJLX SYSyGAy3a Iy SEFENIASN addzRé o052Ktyeéez2a | yR
2004).
Tab.8-10 Population connection to sewers and share of treated water, 198011, Czech Republic
Total Sewer Water Total Water
population connection treated population Se‘”.er o treated
(thous. pers.) (%) (%) (thous. pers.) connection (% (%)
1990 10 362 72.6 73.0 2001 10 224 74.9 95.5
1991 10 308 72.3 69.6 2002 10 201 77.4 92.6
1992 10 317 72.7 78.7 2003 10 202 77.7 94.5
1993 10 330 72.8 78.9 2004 10 207 77.9 94.9
1994 10 336 73.0 82.2 2005 10 234 79.1 94.6
1995 10 330 73.2 89.5 2006 10 267 80.0 94.2
1996 10 315 73.3 90.3 2007 10 323 80.8 95.8
1997 10 303 73.5 90.9 2008 10 486 81.1 95.3
1998 10 294 74.4 91.3 2009 10 492 81.3 95.2
1999 10 282 74.6 95.0 2010 10517 81.9 96.2
2000 10 272 74.8 94.8 2011 10 496 82.6 96.8
Tab.8-11 Methane conversion factors (MCF) and share of individual technology types [%], 2240
MCF 1990 1993 1996 1999 2002 2005 2008 2010 2011
Onssite treatment™ 0.15 100 100 100 100 100 100 100 100 100
Discharged into rivers 0.05 27 21 10 5 7 5 5 4 3
Aerobic water 0.05 48 54 65 70 68 72 73 73 74
Anaerobic water 0.50 25 25 25 25 25 23 23 23 23
Aerobic sludge 0.10 45 40 35 30 20 15 15 15 15
Anaerobic sludge 0.50 55 60 65 70 80 85 85 85 85

The method of quantification is described in tk&od Practice GuidelinesIRCC 2000)as a Tier 1

%t 0N

approach and we follow it in this subcategory without any modification. The amount of methane emitted

from 6B2 is given by the equation:

Wheretos is the part of the wastgvater treated on site, wwt is the part treated as wastater and sld

Total Gg Clp.a. = Gg Chs)+ Gg Cltwwy + Gg ClHsig)G R

is the part treated as sludge. R is the recovered methane (flared or used as gas fuel). Each part (tos, wwt,

sld) is calculated as the share of this parthie organic pollution (according to Tab-18and share of

individual technology types [%], 192011), multiplied by an emission factor.

9 Amount of organic pollution associated with this technology is the average pollution per capita multiplied by the
number of people not connected to sewgFab. 810)
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Particular MCFs are calculated as a weighted avecatimis, the wwt emission factor is, in fact, the
maximum methane apacity multiplied by the weighted average of MCF for aerobic, anaerobic and river
discharge treatment options. The results for 2009 are presented in Tab. 8

Tab.8-12 Emissions of CHand N,O [Gg] from 6BZnd 6B3, 1992011, Czech Republic

1990 | 2000 | 2001 | 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 | 2009 | 2011
CH, production 22.3 23.9 24.9 25.1 27.0 27.0 27.3 275 27.7 | 283 | 285
Oxidized Cll 7.4 9.7 111 11.4 14.8 14.8 15.1 15.3 155 159 | 16.1
Total CHemissions 14.9 14.3 13.9 13.8 12.3 12.3 12.2 12.2 12.2 124 123
Total NO emissions 0.52 0.65 0.64| 0.64] 0.64] 0.64f 0.64) 065 0.65| 0.66| 0.66

Determination of NO emissions from municipal wasteater is part of a broader complex of
calculations, concerned particularlyith the area of agriculture. Tier 1 calculation is based on the
number of inhabitants and estimation of the average annual protein consumption. J@eehissions
according to the Revised 1996 Guidelines (IPCC, 1997) would then equal:

N,O emissions=1mT nnan B Hp P ndédmc B ndam B nn K

The values of 0.16 kg N/kg protein and 0.01 k@-N/kg N correspond to the mass fraction and standard
recommended emission factor. The amount of proteins consumed in the Czech Republic is fienived
the nutrition statistics of FAO (Faostat, 2005).

8.3.3 Uncertainties and time -series consistency

This particular category is methodologically consistent and is quantified each year using same method.
Data sources for methane activity data are the samel #éimerefore we can assume activity data
consistency in time as well. Very few counspecific factors are used (mainly the fraction of each
treatment technology in the country) and most of activity data are based on the statistics of the central
statistial office.

Consistency of time series can be disturbed by a discontinuous change in the technology share, which is
based on particular studies in time and as happened in the case of industrial water through a change in
the activity data from the survey selts, where the statistical office may deny access to data that are the
subject of business secrets.

Consistency of XD quantification is disturbed by a change in of activity data source in 2000 (global
nutrition values were replaced by countspecificprotein consumption) which led to a slight increase in
this subcategory. It is planned to smooth the trend and recalculate this according to new data, but this is
of low priority at the moment due to the overall insignificance of this-sategory.

The urcertainty in most of the factors (default IPCC values) is determined accordi@gdd Practice
GuidelinesIPCC2000) The overall uncertainty of the source category is not fully quantified yet and it is
anticipated that a software tool will be implemesd for this purpose in the following years.
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However last year expert team reviewed waste sector and suggested and developed new uncertainty
ranges. They all can be found in uncertainty chapter in 6C Waste incineration.

8.3.4 Source-specific QA/QC and verificat ion

During the year 2012 we updated and adopted QA/QC plan for the sector. Quality assurance entails
structured checklists of activities that are dated and signed by sector reporter and verified by external
control of activity data. Activity data takenrfohis sector are approved by the data producer and are
verified by him before they are used for calculation.

Because waste sector is fairly small we do not use external subject to provide QC instead QC is done by
NIS coordinator and its results are comrnzated to sectoral expert.

Activity data from national agencies and ministries are the subjects of internal QA/QC mechanisms but
NIS team has limited insight into it.

8.3.5 Source-specific recalculations

No recalculation performed in this submission.

8.3.6 Source-specific planned improvements

We plan to review industry wastewater source category. Reason is that due to extensive use of biogas
Ministry of Industry and Trade started to gather data about water treatment and gas production. In the
light of thisdata we will review this category and we might eventually recalculate it according to the new
findings.
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8.4 Waste incineration (6C)

8.4.1 Overview

This category contains emissions from waste incineration in the Czech Republic. Types of waste
incinerated includendustrial waste, hazardous waste and clinical waste. Waste incineration is defined as
the combustion of waste in controlled incineration facilities. Modern waste incinerators have tall stacks
and specially designed combustion chambers, which ensure highbustion temperatures, long
residence times, and efficient waste agitation while introducing air for more complete combustion. This
category includes emissions of £ OH and NO from such practices.

This year, the whole category was changed as parhefincinerated MSW was shifted to the energy
chapter. MSW in the country is used as fuel, so the logic behind this switch is in accordance with the
suggestions of theGood Practice Guideline$PCC 2000) At the present, this category consists of
emissiors from incineration of hazardous and industrial waste (clinical waste CW and sludge is part of
hazardous waste) H/IW.

8.4.2 Source category description

There are also 76 other facilities incinerating orimcinerating industrial and hazardous waste with a
total capacity 600 Gg of waste. Most of this capacity is not used. Some of the incinerators have energy
recovery but how much of the incinerated waste is used for energy purposes is still under review. Once
we will be able to identify and split the total WY used for energy/nomnergy purposes, we will move

the particular part of this category to the energy sector.

8.4.3 Methodological issues

In line with the Revised 1996 Guidelines (IPCC, 1997), opn@ssions resulting from oxidation, during
incineration and from open burning of carbon in waste of fossil origin (e.g., plastics, rubber, liquid
solvents, and waste oil) are considered in the net emissions and should be included in the natipnal CO
emissions estimate. Additionally, incinerator plants producgals amounts of methane and nitrous
oxide. All these emigmns are reported in category3®. This year we also estimated biogenic emissions
from H/IW and these are reported under @C

Estimation of C@emissions from H/IW incineration is based on the Tier 1 approd@2000). It is
assumed that total fossil carbon dioxide emissions are dependent on the amount of carbon in the waste,
on the fraction of fossil carbon and on the combustion efficientythe waste incineration. As no
country-specific data were available for the necessary parameters, the calculation default data was taken
from the Good Practice Guidand®CC, 2000), see Tabl®. To save place in the table, the results are
split into bbgenic and nosbiogenic parts of the waste only for important gase€Q. Methane and
nitrous oxide are listed together in this table although they are reported in the UNFCCC reporter
separately from the biogenic and fossil parts of the waste.
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The actiiy data are based on the statistical surveys performed by I&OMaste management
information system on operated by MoE/CENIA and the missing data (system does not contain data
before 2002) was obtained by taking data from MIT. An MIT quasioe is sento all the facilities
incinerating waste and alternative fuels. There is a certain simplification because the guastis do

not allow assessment of the exact nature of the waste (i.e. composition, calorific value) and use
simplified grouping of wastas MSW and waste that is hazardous, industrial (HW/IW). Also part of this
waste stream is incinerated clinical waste and sludge. Czech legislation does not discern explicitly
between types of wastes because clinical waste, industrial waste and slud¢@azaidous from point

of management. We avoid underestimation by using hazardous waste emission factors for whole
HW/IW/CW/Sludge mixture that is incinerated in HW/IW facilities as HW emission factors are far bigger
than sludge and CW.

Tab.8-13 H/IW incineration in 1990; 2011 with used parameters and results

1990 | 1991 | 1992 | 1993 1994 1995 1996 | 1997 | 1998 | 1999 | 2000
H/IW incinerated (Gg ) 141 16.9 19.8 27.1 38.4 43.1 43.3 45.4 45.6 46.6 38.4
Amount of carborfraction 0.5
Fosil carbon fraction 0.9
Combust efficiency fraction 0.995
GCQratio 3.7
Emission factor Gg GH5g 5.6E07
Emission factor Gg JO/Gg 1.0E04
Total CQ(Gg C@) Fossil 23.1 27.7 32.5 44.4 63.0 70.7 71.1 74.5 74.8 76.5 63.0
Total CQ (Gg CQ) Bio. 2.6 3.1 3.6 4.9 7.0 7.9 7.9 8.3 8.3 8.5 7.0
Total CH (Gg Ch) 7.9E06 | 9.5E06 | 1.1E05 | 1.5E05 | 2.1E05 | 2.4E05 | 2.4E05 | 2.5E05 | 2.6E05 | 2.6E05 | 2.2E05
Total NO (Gg MO) 1.4E03 | 1.7E03 | 2.0E03 | 2.7E03 | 3.8E03 4.3E03 | 4.3E03 | 4.5E03 | 4.6E03 | 4.7E03 | 3.8E03
2001 | 2002 | 2003 | 2004 2005 2006 2007 | 2008 | 2009 | 2010 | 2011
H/IW incinerated (Gg ) 52.5 75.6 117.0 | 109.9 106.7 116.1 1229 | 146.6 | 121.2 | 109.4 | 114.1
Amount of carbon fraction 0.5
Fosil carbon fraction 0.9
Combust efficiency fraction 0.995
GCQratio 3.7
Emission factor Gg Gi5g 5.6E07
Emission factor Gg JD/Gg 1.0E04
Total CQ(Gg CQ) Fossil 86.1 124.0 | 192.1 | 1805 175.2 190.7 201.8 | 240.7 | 198.9 | 179.7 | 187.4
Total CQ(Gg CQ Bio. 9.6 13.8 21.3 20.1 19.5 21.2 22.4 26.7 22.1 20.0 20.8
Total CH(Gg Ch) 2.9E05 | 4.2E05 | 6.6E05 | 6.2E05 | 6.0E05 6.5E05 | 6.9E05 | 8.2E05 | 6.8E05 | 6.1E05 | 6.4E05
Total NO (Gg\,0) 5.2E03 | 7.6E03 | 1.2E02 | 1.1E02 | 1.1E02 | 1.2E02 | 1.2E02 | 1.5E02 | 1.2E02 | 1.1E02 | 1.1E02

The suggested defauimission factors for hazardous waste incineration were 100 kg,Of pér Gg of
incinerated HW and 0.56 kg of methane per Gg of incinerated HW. Recently we also estimated biogenic
emissions of C{rom this category. The approach is based on the defautbfdor fossil carbon, as we
assume that the rest of the carbon in the material is +iossil.

8.4.4 Uncertainties and time -series consistency

Uncertainty in waste sector is a wicked problem. Activity data required by methodology is most of time
derived from other data. These additional step(s) are increasing uncertainty of real activity data.
Moreover data providers do not produce any relevatatistics that would help us determine standard
deviation or other useful data characteristic. Main data provider is statistical office. A Czech Statistical
Office does not produce descriptive statistics about his data. Data produced by office are @ftenlyh

one available based on total survey. Another problem with uncertainty in category 6A is time scale. For
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emission in 2011 we use data from 1950 on. And the uncertainty is varies among particular years and
there is no tool how to handle this correatly ¢ KI 4 Qa ¢gK& ¢S Yzad 2F GAYS dz
the uncertainty.

Tab.8-14 Uncertainty estimates for sector Waste

AD EF
Gas Category uncertainity | uncetrainity Origin of the parameters
[%] [%]
Co\fnbirled L{ncertaintyv of unantAificagion paramete
CH | 6A Landfills 30 40 9ELISNL 2dzZRISYSYU ad |
{t I ON1 20t o6/ 9bL! YO
CH | 6B.1 Communal wastewater 21 50 goﬁm E"]%ea Jujnceétag;g EIO fsq$a2t$cgtlog p;?raTelFe
N,O | 6BL Communal wastewater 26 50 15 9ELISNI 2dzRISYSYyil a
Combined uncertainty of quantification parametert
CH | 6B2 Industrial wastewater 40 50 + IPQC Defau[t values, Expert judgement M.
I I ONY ¥y S
CQ | 6C HW/IW incineration 15 5 AD9 ELISNI 2dzR3ISYSYyl aod |
N,O | 6C HW/IW incineration 20 70 I 5 9ELISNI 2dzRISYSYil a
CH | 6C HW/IW incineration NA NA NA
CQ | 1A1aMSW incineration 20 20 15 9ELISNI 2dzRISYSYil a
N,O | 1A1aMSW incineration 20 70 I 5 9ELINI 2dzR3ISYSYyil a
CH | 1A1aMSW incineration NA NA NA

8.4.5 Source-specific QA/QC and verification

The QA/QC plan of the National inventory system was used for the whole waste category. For this
particular subcategory, we used botteap data provided by the official sources (Ministry of Industry
and Trade, MIT) with addition with data from ISQkhformation system on waste management run by
MoE/CENIA. However, the inaccuracy or uncertainty of this data is not quantified but estimated by
expert judgment. We crosshecked the data on incineration with the tafpwn data produced by other

State agencies.

8.4.6 Source -specific recalculations

No recalculations performed in this submission.

8.4.7 Source-specific planned improvements

We do not plan any improvement in this particular stdgiegory. We might eventually try to split part of
this category to energy sectoisawve did with MSW if data are available. We always encourage state
administration to gather data useful for GHG inventories.
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9 Other (CRF sector 7)

No sector 7 is defined in the Czech inventory.
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10 Recalculations and Improvements

The driving forces iapplying recalculations in the Czech greenhouse gas inventory are provided by the
implementation of the guidance given in the IPCC Good Practice Guidance reporis2QBGCAPCC
2003) and the recommendations from the UNFCCC inventory reviews. Redaisulaf previously
submitted inventory data are performed following the abewentioned IPCC manuals only to improve
the GHG inventory.

The driving forces in applying recalculations in the Czech greenhouse gas inventory are provided by the
implementation of the guidance given in the IP@®od Practice Guidanaeports (IPCC2000; IPCC
2003) and the recommendations from the UNFCCC inventory reviews.

Even though a QA/QC system helps to eliminate potential error sources, it is sometimes necessary to
make ®me revisions (called recalculations) under the following circumstances:

1 An emission source was not considered in the previous inventory.

1 A source/data supplier has delivered new data. This could be because the previous data were
only preliminary data (bystimation, extrapolation) or because the method of data collection
has been improved.

1 Some errors in data transfer or processing have been identified: wrong datagamiersion,
software errors, etc.

1 Methodological changes when a new methodology mudbte applied tofulfil the reporting
obllgatlons for one of the following reasons:

to decrease uncertainties,

an emission source becomes a key source,

consistent input data needed for applying the methodology is no longer accessible,
input data for moredetailed methodology is now available,

the methodology is no longer appropriate.

10.1 Overview of former recalculations
10.1.1 Recalculations performed in the submission 2010

10.1.1.1 Recalculations in sector 1 Energy
Recalculation in sectors 1A1, 1A2, 1A3e, 1A4 and $i&Ee 2003

The recalculation involves improvement and specification of activity data by using questionnaires
elaborated by the Czech Statistical Office (CzSO) for IEA and Eurostathevbil@ssions and oxidation
factors remain unchanged. This recaltioa was facilitated by concluding a Memorandum of
understanding between CHMI and CzSO on data exchange, whichtheageestionnaires mentioned
above available for the inventory team. In the past, the activity data were taken fhemannually
LJdzo f ABKSNEH & ol fFyO0Sa 2F GKS /1 SOK wSLlzmt A0é | yR
categorization.
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The year 2003 was chosen as the starting year because data for detailed splitting for 1A2 (i.e. 1A2a
1A2f) have been available since 2003.

“w A 3 4o~

There@ 2y a F2NJ GKA& NBOIf Odz | DR 2z ( B NBISRA 50dza » 8 ® (i R dz
gAGK GKS 9we¢ (GKIFG adzZIRNISR GKA& O02yOSLIiod LYy | RF
Hnngé FT2dzyR 200A2dza Ay OeaffonA aGSyOASa Ay wm!uw OF (GS3:

Recalculation (addition of a missing fuel type) in sislector 1A2f since 2003

¢tKS NBFrazya T2N KAad NBOI { O@diyiiNBy NEINS 6RA DO DRI 29
with the ERT, which suggested the addition of a missing fueldypeli K SNJ ¥ dzSt 4¢ dzaSR Y
kilns to improve the completeness of the process.

Recalculation ofCH, emission in subsector 1A3e since 1990

¢tKS NBlFazya F2N 0KAa NBOIf Odz ORAMa/G NBES NWE FREBHG dzoah &
Prague)with the ERT, which suggested substitution of the stramsparentCH EF by the IPCC default
value.

Recalculation of emissions (addition of missing gas) in 1B2b (Fugitive emissiadatural
Gas) since 1990

Based on the above inquiry, the valuetbé CQ/CH ratio in Natural @s was found and thus it was
possible to estimat¢he relevant emissions d€Q in subsector 1B2b and thus to improve completeness.

10.1.1.2 Recalculations in sector 2 Industrial Processes

One recalculation in the period 20042007 was performed foN,O emissions from HNgproduction.
Estimation of these emissions in the Czech Republic is based on the use of teclspelcifig emissions
factor taking into consideration process conditiomsGzech plants. The emission factors resjibet
three levels of pressure employed (0.1, 0.4 and 0.7 MPa) and relevant cade®y and/or N,O
abatements: selective catalytic reduction (SCRNO{, nonselective catalytic reduction (NSCR)Nsi
that also reduces emissions 65O, and recently introduced\,O mitigation based on catalytit\,O
decomposition for 0.7 MPa technology.

For 0.4 MPa technology in combination with NSCR, an emission factor of INJ@/k¢iNO; was used
for 1990- 2003 whik, starting from 2004, this EF was increased to 2.7RLK¥t HNO;. However, new
plant measurements revealed that the original EF 1.081K3jt HNG; is suitable even for the years after
2003.

Consequently, in the recalculation, EF = 1.00Xgt HNO; wasused over the whole time period since
1990 for the 0.4 MPa technology combined with NSCR. This recalculation improves the qualdy of
inventory in accordance with good practice and improtlestime series consistency. The approaches
used forthe other technologies mentionedbove remain unchanged.

10.1.1.3 Recalculations in sector 4 Agriculture
The following recalculations regardiidgO emissions were performed for the whole time period since
1990 as a consequence of discussions WithERT during thé AQ2 dzy i NB NB @JASg¢ Ay hOid
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N,O from manure management (nofKC)

According tothe recommendation from the Good Practice Guidance 2Q0CC, 2000Q)the default
parameters characterizing AWMS for dairy cattle, 1airy cattle, and swine were takerofn Tables B3
through B6 in theRevisedl996 Guideline$lPCC, 199fRReference Manual) instead thfe existing values
taken from Table €1. The values fahe other animals remained unchanged.

N.O emissions from agricultural soils Animal manure appli@ to soils (KC)

In the recalculation, the more suitabémuation4.23 from the Good Practice Guidance 2QRICC, 2000)
was used instead of the existieguationfrom the Revised 1996 uidelines, p. 4.9PCC, 1997).

N,O emissions from agricultural soils Crop residues (KC)

The Tier 1a method described in tléood Practice Guidance 200®CC, 2000)as used to estimate
emissions in this category. The reasons for this recalculation were:

- The default value for Fragsn(0.1) has been used although burning of crop residues does not
occur in the CR.
- Because of the small error in the existing calculation spreadsheets, the residues from pulses have
not been included in the calculations.
- The amount of crops has been transfwd to dry matter using a default Fragvalue of 0.85. This
is in accordnce with the Revised 19%6uidelinegIPCC, 199'Hut, according to the 2000 GPG
(IPCC, 2000}he crops Frag, should not be employed the simple Tier 1 (Tier 1a) method is
used.

N.O emissions from 4.D.1.3 Hfixing crops

In recalculation of emissions from-fiing crops, the production of soya beans has also been included
(even though this production is very limited in the Czech Republic).

10.1.1.4 Recalculations in sector 5 LULUCF
All recalculations in LULUCF sector were performed for the whole time period since 1990.

1. Several LULUCF categories were recalculated following the revision of biomass conversion and
expansion factors (BCEFs). These factors were revised utilizing the neWwodatde Czech landscape
inventory (CzechTerra). This statistical inventory covers the entire territory of the country and its first
cycle was conducted during the years 2008 and 2009. The application of the new BCEFs affects all the
LULUCEF categories rigd to forest land, namely:

- 5.A.1. Forest Land remaining Forest Land

- 5.A.2. Land converted to Forest Land (all relevantcatbgories)

- 5.B.2.1 Forest land converted to Cropland

- 5.C.2.1 Forest land converted to Grassland

- 5.D.2.1 Forest land converted Yietlands

- 5.E.2.1 Forest land converted to Settlements

2. This inventory submission additionally contains estimates of carbon stock change in dead organic
matter following the conversion of Forest land to other land use categories. This implementation
concens the following categories:
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- 5.B.2.1 Forest land converted to Cropland

- 5.C.2.1 Forest land converted to Grassland

- 5.D.2.1 Forest land converted to Wetlands

- 5.E.2.1 Forest land converted to Settlements

10.1.2 Recalculations performed in the submission 2011

10.1.2.1 Realculation in sector 1 Energy
Recalculation of Road Transportation (1A3b)

Recalculation of emissions from road transport was performed for all the greenhouse Ga3e€HK,

N;O) and for the 1990 1999 interval. For the sake of consistency of the tirages, the recalculation

was carried out according to the methodology used for the following years. Recalculation was based on
obtaining new data on the vehicle fleet composition and emission characteristics. In addition, notation
aevyozfa N®enisios2rih biomass, CNG and LPG from 1A3b (Road Transport) were
substituted by emission estimates d£O using relevant default EFs taken from the 2006 Guidelines
(IPCC, 2006).

Recalculation in sector 1B Fugitive Emissions from Fuels (1B2a)

During the cefralised review in September 2010, the Expert review team (ERT) identified a potential
problem in the incomplete reporting of category 1Bi2#oil production). In this subcategory, the Czech
Republic reported onlZH emissions from oil production, whiléQ emissions and emissions 603, CH

and N,O from venting and flaring were not reported. Therefore, the Czech Republic prepared the
resubmission of CRF (within 6 weeks) in order to respect this ERT finding. In this resubmission, the
reporting of emissions from oil production was extended beginnmgl®90 by incorporatingCQ
emissions from oil production and emissions@®, CH, and N,O from venting and flaring during oil
production. Default EFs from the IPCC Good Practice Guidance (table 2.16, pa@e®7).8@&re used.

10.1.2.2 Recalculation in sector 2 Industrial Processes
Recalculation of Soda Ash Use (2A4)

During the centralised review in September 2010, the Expert review team (ERT) identified a potential
problem in the incomplete reporting of category 2A4 (soda ash use). ERT found that some afount
soda ash is used in the pulp and paper industry and it emits the corresponding am@®@t afhich was

not reported. Therefore, in its resubmission of CRF mentioned above, the Czech Republic supplemented
this missing source dEQ starting in 2001 (theyear of beginning of soda ash use). Activity data were
taken from EU ETS and from consultations with the operator of the relevant plant. However, emissions
of CQ from soda ash use in the pulp and paper industry are not very significant in the CzecHidkepub
(less than 1 GGQ).
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Recalculation of Mineral ProductsOther (2A7.2)

CQ and CH emissions were recalculated in sector 2A7.2 (Mineral prodgother: bricks and ceramics)
as the Czech Statistical Office has provided new and updated informétmut &rick production for
2006¢ 2008. 2A7.2 Brick and ceramics is not a significant categorZ @emissions (approximately 150
GgCQ) andCH, emissions are even lower. The effect of recalculation ofG@lgemissions is small and
results in a decrease in emissions in 2Qa®07 by approximately 1 @Q and an increase in 2008 by 8
%.

Recalculation of Metal Productior Iron and Steel Production (2C1)

The recalculation in the period 2002008 was performed in the case 63 emissions from 2C1 (Iron

and steel production). The estimation of these emissions in the Czech Republic is based on the amount of
coke consumed in blast furnaces. This amounte@ly in TJ) was originally taken from the document

LINE JARSR o0& GKS /1T SOK {GFGA&adGAOrE h¥TFAOS o6/ 1T {ho0o «
YR SySNHeé Ay NBflIGA2y (2 LINRBRdzOG¢ @

b2¢g GKS 20KSNJ 2FFAOAIf R2 OdzYy Qugstionnair@- IEAT/{Erostat/ 1 { h
o/ %9/ 1 ¢/ h!'[Z [ %9/ 1 ygyhL[Z [ %9/ 1 yD!' {Z [ %9/ 1 Ygw9bvZ t
metallurgical coke consumed in blast furnaces. This approach, which is more consistent with that used
for Energy sector since 2003, svteecommended by experts from CzSO because of better accuracy and
reliability of coke data. However, differences between both sources of data are not too significant: e.qg.

for 2003 the recalculate€Q emission is 1.2% lower than the original value, fod&the recalculated

CQ emission is 3.8% lower than the original value and for 2009 the newly estin@@edmission is

4.4% higher than would be the value obtained by the older approach.

10.1.2.32 AAA1T AOI AGETT ET OAAOT O i O7TAOO0OAG
Recalculation of Solid Waste Dissal on Landg Managed Waste Disposal in Land (6A1) and
Waste incineration- Other (6C2)

.FaSR 2y | &adaA3SaidAzy 2F (GKS 9EGLHEWINBYSB BEMS &S| orh G
Prague), we recalculated whole time series (since 1990) il\&Gté incineration) using a consistent
approach and consistent data source for the whole series. Besides, due to rollback changes in the
recovered LFG activity data, the two last years were recalculated (2007, 2008) in 6A1 category (Managed
landfills).

10.1.3 Recalculation performed in the submission 2012

10.1.3.1 Recalculation in sector 1 Energy
Recalculation of 1A Energystationary combustion

Expert review team (ERT) during In country review in August/September 2011 raised recommendation to
prolong data series in bgategories 1A2& 1A2f towards 1990. It was possible to use data given in
IEA/OECD, Eurostat, UN Questionnaires (CzSO Questionnaires) till 1995. Previous data in Questionnaires
are not sufficiently reliable. The ensure consistency of data used, the uéatddn was performed for all
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categories in whole 1A except of 1A3nobile combustion (i.e. 1A1, 1A2, 1A4, 1A5, 1AD, 1A3e). In 1A1,
1A4, 1A5, 1AD and 1A3e was recalculation carried out using data from CzSO Questionnaires since 1995.
In 1A2 were CzSO Quiesinaires data also used since 1995; for 129994 were made expert estimates

of data division according to other indicators (e.g. development of relevant branch of industry).

The Reference approach needed to be recalculated as well. It was two reasahssfrecalculatioryg
new calorific values for liquid fuels and use of CzSO Questionnaires data since 1995.

Recalculation in sector 1A EnergyTransport (mobile combustion)

Expert review team (ERT) during In country review in August/September 20&dl rasommendatn

(ARR 2011, para 69) to anadythe data series isubcategories 1A3a and 1Cla, in particular in the
category Jet Kerosene. First, the fuel consumption of Jet Kerosene was divided into domestic and
international fuel consumption on the bizsof passenger transport and transport of goods in 1§90
2009. New values of fuel consumption resulted in recalculation of emissions for both of these categories.

Data in other categories of sector 1A3 were also recalculated. It was necessary to nefiharenonize

some activity data over the entire time series (199Q010) in cooperation with KONEKO and possibly
IEA (CzSO Questionnaire). First, the net calorific values of the individual fuels were changed. Most of
these values are available from KONEK®&cond, some discrepancies were found in the data for fuel
consumption in 199% 2010. CDV harmonized the data on fuel consumption with CzSO, which provided
these data.

Recalculation in sector 1B Fugitive Emissions from Fuels (1B1 Solid FuREjalculation of
CH, emissions from underground mining activities

By FCCC/ARR/2008/CZE was recommended to uptldtemission factor for underground mining
activities. The team ised a request to Ostravé | NJLidy tb obtain relevant data. The data were
available for 200@ 2008. According to these data was developed new EEHprThe recalculation was
therefore made for 200@ 2008. For data 2008 onwards is used averagealtfe from 2000 2008 EFs.
The range o€H emission decrease due to this recalculation is 26%.

Recalculation in sector 1B Fugitive Emissions from Fuels (1B1 Solid FuREjalculation of
CQ emissions from underground mining activities

ERT duringCR 2011 and FCCC/ARR/2010/CZE raised recommendation to provide estim&€p for
emissions from underground and surface mining. We put main focusC@nh emissions from
underground mining. A special study was performed@a emission factor. The emissidactor was
recalculated for 199@ 2009 and for years onwards was also recommended specific value.

10.1.3.2 Recalculation in sector 2 Industrial Processes
Recalculation of Metal Productiom Iron and Steel Production (2C1)
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In the 2012 submission, the recalcutati explained in chaptet0.1.2.2was extended for the 199§

2002 period. With the exception of 1995 and 1998, the differenc&dnemissions calculated from the

two sources are less the 2%. Similarly as for the 2011 submission, these recalculations also were
harmonized with recalculations performed in the Energy sector.

10.1.3.3 Recalculation in sector 4 Agriculture

During the incountry review in August/September 2011, the expert review team (ERT) identified as a
potential problem the estimation ofN,O emissions from Manure management for dairy cattle. The
revision of background information and Nex values for daatyle was requested. Already during the

review, the Czech Republic introduced revised couspgcific data for emission estimation using Tier 2
methods for Manure management of dairy cattle. This recalculation was submitted to ERT as an resolved
issueofi KS a&a{ I GdzZNRIF& LJ LISNE NBIFNRAYy3I GKS Hanmm bLw &

The assessment review report (UNFCCC/ARR/2011/CZE) provided additional recommendations to
improve the inventory estimates for Agriculture. Later other coursipgcific data for nomairy cattle

was oltained. Based on these recommendations and additional cowspacific data, the following
improvements were implemented in the 2012 submission:

1. Reallocation of suoategory "Suckling cows" from Dairy cattle to Niairy cattle

2. More accurate animal gpulation data (not rounded up to thousands) reported (cattle, swine,
sheep, poultry).

3. More accurate data for cattle population reported (not rounded to thousands) for the period since
2006.

4, Recalculation ofN,O emissions from Manure management usingvised and complemented
country-specific data: Nex values for cattle, manure type distribution (AWMS), protein in milk and
protein in feed.

5.  Tier 2 methods implemented for the emission estimation of Manure management foidaoy
cattle

Additionally, a new countryspecific parameter on digestibility (DE, in %) was determined and
implemented in the 2012 submission.

¢CKS a{Fddz2NRI& LJLISNE NBOFtOdzZ I GA2y SR (2 AyONSB
approach. Using the new countppecificdata for the 2012 submission resulted in emissions that were

lower by 1.3 % as compared to 2011 submission. More detailed information about recalculation will be
presented in the NIR 2012.

Recalculation in sector 4A Enteric Fermentation

Reallocation of datcategory "Suckling cows" from Dairy cattle to Niairy cattle, use of more accurate
numbers of cattle and applying new digestibility values resulted in changed emissions for the entire
reporting period.

Recalculation in sector 4B Manure Managemem,0)

The estimation ofN,O emissions from Manure management for 192010 was performed using the
revised Nex from dairy and nadairy cattle with the updated parameters (feed consumption, nitrogen
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feed intake and protein content of milk to estimate the amowd N retained in milk). Thequatiors

10.32 and 10.33 (2006 IPCC) were used to revise Nex from dairy ardhinpitattle, and to calculate

the variables for nitrogen intake and nitrogen retained (milk production and growth). The results served
as an inpit to theeq.10.31.

The parameters for estimation of the revised Nex from dairy cattle were collected from literature and
from personal communication with agricultural experts (protein in milk 3.3 %, protein in feed (% in dry
matter) 18 %).

Countryspecific data for the distribution of manure management practices across AWMS was taken
from study Hons and Mudrik (2004) for the period 19999 and for the period 2062010 was taken
dzLJRF G SR REFEGF FNRY Y@ LAt N1h catle bréetlirdyirdgt2ingtituge Bf Ahinffay” dzI- €
Science Prague).

lda YSYyGAz2ySR Ay (KS awSalLkryasS o6& (GKS /1 SOK wSLlzo f
the ERT formulated in the course of the 2011 review of the greenhouse gas inventories afetite C
wSLJdzot AO &dzo YA GG SR -Bpécifie pamameters DK @igestibilisy, irC°8) day dathNeBwas
estimated based on existing publications. The average digestibility for cattle estimated based on
available sources corresponds to the DE valuaiado7@: @ 5 NX» t 21 RNOS{ o6y | INR
Research Institute for Cattle Breeding, Ltd., pers.com.) determined conservative average values of
digestibility for three cattle categories (dairy cows, suckling cows and other cattle), which weedappli

for the N,O emission estimation from Manure management..

Using the above changes, tih&O emissions from Manure management were calculated with Tier 2
method for dairy and nolairy cattle categories for the entire reporting period.

Recalculation insector 4D Agricultural soils (4D1b, 4D2 and 4D3)
Given that the value of Nex for cattle was revised, it led to the increBs®@missions from:

animal manure applied to soils (4D1b)
pasture, range and paddocks (4D2)
atmospheric deposition (4D3.1

N lost through leaching and reoff (4D3.2)

PN PE

Also these changes apply for the entire reporting period.

10.1.3.4 Recalculation in sector 5 LULUCF
Recalculation of LULUGFOther (5G)

New for the LULUCF sector in the Czech NIR 2012 was inclusion of emissions from lime application to
Forest Land. Since the CRF Reporter does not allow inclusion of lime application under category 5A
Forest Land, the corresponding emissions are reporteceus Other. Information on lime application

and the corresponding estimates of emissions are provided for the entire reporting period from 1990 to
2010. The annual emissions from lime application to Forest Land fluctuate irregularly from zero to 20.53
GgCQ eq. (in 2000). Hence, the effect of including these quantities in the total emission balance of the
LULUCEF sector is minimal. On an average, this represents an emission increase by 0.1 % annually with the
largest relative contribution detected in 2007 (0.43#%the reported emission total for LULUCF).
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10.1.3.5 Recalculation in sector 6 Waste

First recalculation was minor changes in activity data in 6A (amount of waste landfilled). This is regular
recalculation since data that are used for previous year submisse@mast of time preliminary and data
provider is always trying to improve data consistency.

Second change was based on continual request for country specific data on waste composition. We
obtained and implemented country specific waste composition. Thimapr change mainly because
country specific values increased overall DOC of waste in recent years. Last change is amount of LFG that
is recovered for energy purposes. In 2007 started regular data collection of energetically used LFG by
Ministry of Industy and Trade. They are trying to obtain consistent numbers and they regularly update
their estimates while prolonging time line towards the base year. This change influenced decreased
emissions in recent years and increased emissions in the middle oP8@2010 period. None of the
abovementioned changes influence emissions beyond 1997.

Recalculation/reallocation of Municipal Solid Waste category to Energy sector

Based on the suggestion of ICR, we moved former caye®02 MSW incineration under 1A. This shift

is in compliance with the suggestion of the IPCC methodology. In addition to this shift, we quantified
emissions ofCQ from the biogenic part of incinerated MSW, which is now part of memo items. In terms
of total emissions, this shift was ersisn-neutral.

Recalculation of Hazardous and Industrial Waste (activity data)

In previous submission (2011), we acknowledged that activity data used for estimation of incinerated H/I
waste are underestimated. We gathered additional data and recalculdtedvhole time series where
relevant. The changes do not go beyond 2002.

Recalculation of Hazardous and Industrial Waste (Split)

We split hazardous waste into biogenic and #mogenic parts and they are now reported separately in
the UNFCCC reporter. Toamissions are unchanged and we also estimated mitem biogenicCQ
for this category.
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10.2 New recalculations performed in this submission

10.2.1 Recalculation in sector 1A Energy

10.2.1.1 Recalculation in sector 1A Energyz stationary combustion

Expert review team (ERT) during Centralised review in September 2012 raised objection to using IPCC
2006 default emission factors instead of Revised 1996 Guid€liR€E, 199'9efault emission factors in
19952010 period. This issue was identified as potential problem in Saturday paper. In following
resubmission in October 2012 the recalculation of the whole sector 1A Egestggionary combustion

was provide using Revised 19@&iidelines(IPCC, 19973 efault emission factors. Country specific
emission factors are used for Coking Coal, Other Bituminous Coal, Brown Coal + Lignite and since this
submission also for Natural Gas. For the rest of fuels (rest of Solid Fuels, Ligjsidri€luBiomass) were

used default emission factors.

This recalculation also affected Reference Approach where emission factors were also revised.

10.2.1.2 Recalculation of gaseous fuel in 1A Energy

Another improvement provided by the Czech Republic consistew country specificCQ emission
factor for Natural @s. The extensive resedr was performed using data of NaturahsGcomposition
provided by NETAGARd. company. This research was part of project assigned by State Environmental
Fund of the Czech Repith Detailed description of the research is given in Annex 2.

Since this submission updated emission factor is used for all categories in 1A Energy.

10.2.1.3 Recalculation/reallocation of solid fuels in sectors 1Alc Energy - Manufacture of Solid

Fuels and Other Ehergy Industries and 1A2 Energy - Manufacturing Industries and

Construction
One of the improvements implemented by the Czech Republic considers reallocation of solid fuels and
associated emissions between 1Alc and 1A2. During QA/QC procedure Energy baldrese two
sectors was compared with data provided by Czech Register of individual Sources and Emissions. This
QA/QC discovered discrepancy in reporting of solid fuels in-209B period. There is one installation in
CR for which solid fuels are in offil statistics (CzSO Questionnaires) included in 1A2 autoproducers. The
QA/QC procedure ascertained that this consumption of solid fuels should be included in 1Alc category;
in this submission solid fuels were reallocated. This reallocation affects cptisunof solid fuels and
associated emissions in 1Alc category and in 114&2f (autoproducers consumption).

10.2.1.4 Recalculation in sector 1A2c Energy - Manufacturing Industries and Construction,

Chemicals
The ESD review team discovered during ESD review 200123 double counting of naphtha. Part of the
naphtha is used as feedstock and as liquid fuels in 1A2c, but instead of taking 20 %, we had incorrectly
taken 70 % (in 2005) or 80 % (in 2a€8¥BLO) of the naphtha as oxidized. This issue is now addressed in
this submission.
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10.2.1.5 Recalculation in 1A3 Energy - Road Transportation - Diesel Oil
QC/QC procedures identified typographic error in this categdiyO emissions, 2010. This issue has
been rectified.

10.2.1.6 Recalculation in sector 1A4b Energy - Other Sectors, Resilential

Expert review team (ERT) during Centralized review in September 2012 raised recommendation to
include emissions associated with charcoal use. This issue was noted as potential problem in Saturday
paper. In following resubmission (October 2012) Gk} and N,O emissions were included in this
subcategory using FAOSTAT data and Revised 1996 Guid#tiaes 199 tjefault emission factors. To
ensure consistency in reporting of greenhouse gases in this submission are includ€adsoissions

using caintry specific emission factor.

10.2.1.7 Recalculation in sector 1AD Energy - Feedstocks and nonenergy use of fuels

In category 1AD 10 Other was necessary to provide recalculation for Other Qil (Solvents) in 2010 since in
3 Solvent and Other Product Use sectorswaerformed recalculation due to ERT recommendation.
Detailed information please see under description of sector 3 recalculations.

10.2.1.8 Recalculation in sector 1B1b Energy z Fugitive Emissions from Solid Fuels, Solid Fuel
Transformation

Expert review team (ERTaised recommendation during Centralized review in September 2012 to

include emissions associated with charcoal production, which was also identified as potential problem. In

following resubmission the emissions were included in this subcategory usDgTAN data and Revised

1996 GuidelineglPCC, 199@efault emission factors.

10.2.2 Recalculation in sector 2 Industrial processes

10.2.2.1 Recalculation in sector Cement Production (2A1)
In this submission the recalculation @Q emissions was performed. In 20@B05 period was
discovered computational error, which was now corrected.

10.2.2.2 Recalculation in sector Soda Ash Use (2A4 2)
The activity data for this category were verified for 2009 and 2010, which introduced also recaifculatio
of CQ emissions.

10.2.2.3 Recalculation in sector Other z Glass Production (2A7 1)
For 2005 was found the error in report€i emissions in this category. This discrepancy was corrected
in this submission.
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10.2.2.4 Recalculation in sector 2F3 Industrial Processes, Fire Extinguishers

Technical Expert Review Team (TERT) raised recommendation during ESD review in July 2012 to include
split for T filled products / serviced products based on ratio recorded in previous years. The exact
numbers were unknown for 2009 and@20, but over previous period the ratio is very stable. This issue

has been rectified.

10.2.2.5 Recalculation in sector 3 Solvent and Other Product Use

QC/QC procedures identified typographic errors in this secto€ emissions, 2010. This issue has been
rectified.

10.2.2.6 Recalculation in sector 4 Agriculture

During the centralized review in September 2012, the expert review team (ERT) identified as a potential
problem the estimation ofN,O Direct emissions from Agricultural soils. The ERT noted that: i) the Czech
Republic has not included {fixing forage crops such as alfalfa and clover in the calculatioié®f

emissions for the entire time series and ii) the Czech Republic has not included potatoes and sugarbeet
crops produced in the country in the estimationsMO emissions from crop residues returned to soils

for the entire time series. The revision of these emission categories was requested. The recalculation was
adzo YAGGSR 2 9we¢ & | NBaz2t @SR AaadzS 2F GKS a{l Gc

TheERT provided recommendations to improve the inventory estimates for Agriculture. Based on these
recommendations and new obtained counspecific data, the following improvements were
implemented in the 2013 submission:

1.  NHixing forage crops such adaifa and clover were included in the calculationd\Ng® emissions
for the entire time series and

2. Potatoes and sugarbeet crops produced in the country were included in the estimatid®of
emissions from crop residues returned to soils for the erttire series

¢CKS a{Fddz2NRI& LJ LISNE NBOIfOdAZ tA2y SR (G2 AYyONEBI
agricultural soils) after recalculation by 6.9 % in 2010. Using the above changigOttlieect emissions
from Agricultural soils were caltated with Tier 2 method for the entire reporting period.

10.2.2.7 Recalculation in sector 4D Agricultural Soils (4D1 3, 4D1 4)
The estimation oN,O Direct emissions from Agricultural soils for 198W0 was performed using the
statistical crop production datana countryspecific parameters.

Category 4D1 3

IPCC GPG was applied and available information on production of crops (alfalfa and clover) and national
values were used to estimatd,O emissions. The information of production comes from Czech Statistical
Office (CzSO). The counspecific data of the fraction of nitrogen (FracNCRBF); and the fraction of dry
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matter content (FracDM) in aboveground biomass of forage crops were appligtietoemission
inventory. For the fraction of dry matter and fraction of nitrogen, the materials (results of research
projects) of Faculty of Agronomy, South Bohemia University (Jetelayiimgrnal/study material,
www.zf.jcu.cz), were used.

Theequationused to estimate directN,O emissions from Agricultural soils-{iXing crops) has form

FBN = Crop * FracDM * FracNCRBF.

Category 4D1 4

N,O Direct Soil Emissions from Crop Residue (potatoes and sugarbeet) were estimated applying the IPCC
GPG and using awaille information on crop production. The source of information is Czech Statistical
Office (CzSO0O). The default emission factors were used in accordance with the IPCC GPG methodology.

The equation 4.29 (Tier 1b, GPG IPCC 2000, page 4.59) of the IPCC GB¢kdves estimate these
emissions. The default,O emission factor for both crops (TablelZ, IPCC 2000 GPG, page 4.60), the
default values for the fractions of nitrogen in potatoes and sugarbeet (Talbk #°CC 200GPG page

4.58) and default fractioof crop residue that is removed from the field as crop (Tablg 4IPCC 19
Reference Manual, page 4.85) were used. The couspgcific data for dry matter fraction was used:

The value of FracDM for potatoes is based on study Cabajova, MU LF Bifip 488 corresponds to

other available sources. The value of FracDM for sugarbeet is based on study Blaha, CZU Praha (1986)
and corresponds to other available sources. Both national parameters belong to interval of IPCC default
values. The fraction of craesidue that is burned on the fiekeuak zero.

102282 AAA1I AOI AGET 1T ET OAAOI O w O,5,5#&6 | w' Qq

No explicit recalculation was performed in this submission. However, the QC/QC procedures identified a
typographic error in the category 5.A.1 Carbon stock changjeiiyg biomass, year 2010. Therefore, this
issue was rectified.
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10.3 Response to the review process and planned improvements in the
inventory

Each year, the Czech inventory team analyses the findings of ERT (the Expert Review Team) and attempts
to improwve the quality of the inventory by implementation of the relevant recommendations.

An overview of previous findings and the relevant follow up by the Czech Republigiveasin the
previous NIRs (CHMI011 and 2012). In this report, attention is focusedtioe two last reviews.

In September 2010, the Czech Republic was subjected to a centralised review in Bonn. However, the
relevant draft of the ARR 2010 was submitted from UNFCCC rather late, only on 17 February 2011, at the
time when this report (2011 subission) was being written. The final version was issued only on 28
March 2011. Therefore it was not possible to implement most of the ERT recommendations.

During the centralised review in September 2010, the Expert Review Team (ERT) identified a potential
problem in the incompleteeporting of category 1B2& (Oil Roduction). In this subcategory, the Czech
Republic reported onlZH emissions from oil production, whiléQ emissions and emissions 603, CH

and N,O from venting and flaring were not reported. Therefore, the Czech Republic prepared the
resubmission of CRF (within 6 weeks) in order to respect this ERT finding. In addition, ERT highlighted the
necessity for full implementation of the QA/QC plan, bett@rmonization of information given in NIR

and in CRF, improvement of time series consistency (mainly in Energy and Waste) anduserodédhe

notation key in CRFalbles.

In September 2011 (ARR 2011), the Czech Republic was subjected tecthmtity-review in Prague.
5dz2NAy3 GKS NBGASGHI 9we¢ ARSYUGAFASR GKS TFTROffo@sAYy I
Manure management; 4.B.1 (even though this category was not identified as a Key Category). ERT
claimed that the default factor useciases underestimation of the reportédd,O emission from Manure
management. This potential problem was successfully resolved in time (during a 6 week period).

In addition, ERT reiterated some recommendations from previous reviews regarding e.g. updating and
replenishment of the QA/QC plan including refinement of the existing archiving system, development of
an improvement plan and increasing stress on implementation for higher Tier methods for Key
Categories.

Work on an updated QA/QC plan has been compldsse Chapter 1); the improvement plan, which
includes also gradual implementation of higher Tiers, is presented in this chapter, together with an
overview of the main improvements implemented so far in comparison with the 2011 submission.

Sector Chapter8 to 8 contain current suggestions for improvements in the individual sectors as well as
detailed explanations of how the ERT recommendations are specifically taken into account.
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In September 2012, the Czech Republic was subjected to the centralised revBonn. During the
NEOASSE 9we ARSYGATFASR (GKS aLROSYGAlFf LINBOf SYé NB:

(@) CQemissions from 1A Stationary Combustion

(b) CQ, CHandN,Oemissions from 1A3a Civil Aviation
(c) CHandN,Oemissions from 1A4b Residential

(d) CH emissions from 1B1b Solid Fuel Transformation
(e) N,Oemissions from 4D1 3-fiking crops

()  N,Oemissions from 4D1 4 Crop residue

(g0 CHemissions from 6A Solid Waste Disposal

(h) CH andN,Oemissions from 6C Waste Incineration.

Issues (a),c) ¢ (f) were fully accepted by the Czech team and recalculated according to ERT instructions
in time (during a 6 week period). Brief description of these recalculations is given above (Reporting under
3.1(e)). After resubmission the national GHG emissikmtal was by 365.5 Gg (i.e. 0.27 % of total GHG
emissions) higher.

Other issues (b), (g), (h) were carefully considered and were solved (without recalculation) by the Czech
team by more transparent and more detailed explanation of the adequacy of usdtbdw® Finally, ERT
2YaARSNBR (KS ¢6K2tS aLRGSYGAlIf LINRPofSYé & NBazf

Unfortunately, the relevant draft of the ARR has not been made available at the time of writing this
report. Therefore, it was not possible to take into account in this submiss®mgtil 2013) possible
finding of ERT except those mentioned in the Saturday paper.

hdSNBASE 2F +tt | OlGdzkrt NBOIfOdg A2y 602YLI NBR 4.
10.2)
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10.3.1 Overview of implemented improvements in the 201 3 submission

The following table summarises the main changes and that were performed B 0dmissions in
comparison with previous submissions. Most of changes were implemented in order to comply with the
relevant recommendations made by the Expert Review Teanrecent UNFCCC reviews (considered
mainly in ARR 2010 and ARR 2011). Other changes were motivated by endeavours of the Czech team to
improve the inventory quality.

In September 2012, the Czech Republic was subjected to the centralised review in Baerekidhe

relevant draft of the ARR 2012 was not submitted so far. Therefore possible improvements based on ARR
HAnMH GAff 06S | RRNBSaZaSR 2yfé Ay (GKS Hnanmn adzomYAaaai
potential problems that were resolved time ¢ resubmission in October 2012).

Other changes were motivated by endeavours of the Czech team to improve the inventory quality. Some
of them were performed in accordance with Improvement Plan

For changes in methodological descriptions pleaselsde 162.
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Tab.10-1 Table of implemented improvements in the 2013 submission

Topic /
Category, gas

Description of the change

Reason (motive)
of the change

Reference to NIR o
CRF Table

Sector: General

issues

QAIQC

Improvement and updating of QA/QC plan

ARR 2010, para
27, 37d
ARR 2011, para

NIR, chapter 1.5
NIR, chapters 8 8

30, 31, 55b
Improvement | Updating of the Improvement plan focused on grad{ ARR 2010, para 1§ NIR, chapter 10.3.2
plan implementation of higher tiersnethods para 37a

ARR  2011,. par

32,33
Archiving Updating and improvement of the central archiving systefl ARR 2010, para 34 NIR, chapter 1.3.3

38b
ARR 2011, para 48

Sector: Energy,

emissions from combustion

1A stationary

Recalculation o£Q emissions based on the Revised 19

Improvement

NIR, chapter 3.7.1

combustion, Guidelines default emission factors 1993010 suggested by ERT

cg

1A, Natural | New country specifi€Q emission factor for Natural Ga Improvement NIR, chapter 3.7.1
Gas,CQ Combustion suggested by Party | Annex 2

1Alc, 1A2,| Recalculation/ reallocation of Solid Fuels between 1Alc | Improvement NIR, chapter 3.7.1
Solid Fuels 1A2 suggested by Party

CQ, CH, N,O

1A2c, Liquid| Recalculation of activity data in 1A2c in period 2@@010 | Improvement NIR, chapter 3.7.1
Fuels suggested by EU ESI

CQ, CH, N,O

1A3b, Correction fo typographic error in 2010 Improvement NIR, chapter 3.7.1
N,O suggested by Party

1A4b,Biomass | Calculation of emissions from charcoal use in the entire ti Improvement NIR, chapter 3.7.1
CQ, CH, N,O | series suggested by ERT

1AD 10 Other | Correction of typographic error, issue connected to secto| Improvement NIR, chapter 5.5
Other Qil suggestd by Party

(Solvents)

Sector: Energy,

fugitive emissions

1B1b,
CH

Calculation of emissions from charcoal production in
entire time series

Improvement
suggested by ERT

NIR, chapter 3.9.5.2

Sector: Industrial processes and Solvent use

2A Change on NIR chapter 4.2 with focus on transparenc] Improvement NIR, chapter 4.2
methodology used for calculations suggested by Party
2A1 Recalculation o€Q emissions in 2008 2005 period Improvement NIR, chapter 4.2.1
suggested by Party
2A4 Recalculation o€Q emissions in 200§ 2010 period Improvement NIR, chapter 4.2.4
suggested by Party
2A7.1 Recalculation o€G emissions in 2005 Improvement NIR, chapter 4.2.5
suggested by Party
2B2 Improved explanation of usage of mitigations lheologies| ARR 2011, para 92 | NIR, chapter 4.3
N,O in context with decrease df,O emissions
2F Calculation methodology now includes life cyc| Improvement NIR, chapter 4.7.6
of equipment suggested by EU ES
TERT
3A, 3B, 3C Correction of typographic error in 2010 Improvement NIR, chapter 5.5
CQ suggested by Party

Sector: Agriculture

4D1
N,O

Activity data about crop residue and-fiXing crops were
added 199€2011. The detailed description of changes ¢

previousrecalculation (resubmission 2012).

Improvement
suggested by ERT

NIR, chapter 6.4
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Tab.10-2 Methodological descriptions in submission 2013

GREENHOUSE GAS SOURCE AND SINK CATEG(

DESCRIPTION OF
METHODS

RECALCULATION

REFERENCE

Total (Net Emissions)

1. Energy

A. Fuel Combustion (Sectoral Approach)

1. Energy Industries

2. Manufacturing Industries and
Construction

3. Transport

4. Other Sectors

5. Other

B. Fugitive Emissions from Fuels

1. Solid Fuels

2. Oil and Natural Gas

2. Industrial Processes

Mineral Products

Chemical Industry

. Metal Production

. Other Production

Production of Halocarbons a8

Consumption of Halocarbons afé

o|nimlo|o|w|>

. Other

3. Solvent and Other Product Use

4. Agriculture

Enteric Fermentation

Manure Management

. Rice Cultivation

. Agricultural Soils

Prescribed Burning of Savannas

Field Burning of Agricultural Residues

o|n|mlo|o|=|>

. Other

5. Land Use, Landse Change and Forestry

A. Forest Land

B. Cropland

C. Grassland

D. Wetlands

E. Settlements

F. Other Land

G. Other

6. Waste

A. Solid Waste Disposal on Land

B. Wastewater Handling

C. Waste Incineration

D. Other

7. Other (as specified in Summary 1.A)

Memo ltems:

International Bunkers

Aviation

Marine

Multilateral Operations

CQ Emissions from Biomass

More detailed
information for each
recalculation is provide(
in Table 161

DESCRIPTION

REFERENCE

NIR Chapter

Please tick where the
latest NIR includes

If ticked please provide
some more detailed

major changes information
Chapter 1.2 Institutional arrangements
Chapter 1.6 QA/QC plan
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10.3.2 Improvement plan

Provisional Improvement plan was included in the NIR already last year and in this submission was
updated and supplemented. This plan is in accordance with the recommendation of the international
Expert Review Team (ERT) and concentrates particularly tomduction the more sophisticated
procedures of the higher Tiers. These procedures employ cospeygific emission factors and other
parameters required for determining greenhouse gas emissions. However, it is rather difficult to obtain
the data requiredfor these purposes, especially at the present time, when only limited funds are
available for the national inventory. Thus, it is planned to introduce the procedures of the higher Tiers
gradually, over a longer time interval. In accordance with the IPC@od@ogy, emphasis is
simultaneously put on Key categories. The following table gives the anticipated timetable for
introduction of these procedures. As announced in the last submission, the cespegific emission
factor for estimatingCQ emissionsfrom combustion of Natural & has been determined (please see
Annex 2). These factors were already employed in this submission (see Chapter 3).

In addition to the planned introduction of thgrocedures of the higher Tiers in the individual sectors, the
Improvement plan also includes a more general aspect. For instance last year have been revised
uncertainty estimates. A substantial improvement in this respect has already appeared in thissabmi

(see Chapter 1).

Furthermore Improvement Plan also includes using of EU ETS data for the purposes of national
inventory. Substantial effort is put into implementation of this issue. In this submission EU ETS data were
used for emission estimates some subcategories in 2A Mineral Product (e.g. 2A1 Cement Production).
EU ETS data would be useful tool for QA/QC procedures also in Energy sector.

With the implementation of this issue could help also MS assistance project (Assistance to MS with KP
Repoting) which is now under operation. Issue of implementation of EU ETS data was raised by the
Czech Republic. Another issues concerning Energy and IP sector were raised in this assistance project.
The results will be presented in the next submission.

Specific suggestions for improvements in the individual sectors are described in the sections entitled
G{ 2daNISSOAFTAO LI FYYSR AYLINRGSYSyiGaeés 6KAOK INB AyO
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Tab.10-3 Plan oflmprovements for key ategories
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Part 2: Supplementary Information
Required under Article 7,paragraph 1
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11 KP LULUCF

Emission and removal estimates from land use, fase change and forestry (LULUCF) activities under
Article 3.3 and 3.4 of the Kyoto Protocol.

11.1 General Information

¢KS AYTF2NNIGAZ2Y LINPDOARSR Ay (GKAAa OKFLIWGISNI F2ft26a
2T GKS AYTF2NXIGA2Y NBIdZANBR dzyRSNJ I NIAOES 1 27
FCCC/KP/CMP/2005/8/Add.2).

The current text partly réécts the recommendations in the latest review. However, as the review report
had not been made available to the inventory team at the time of compiling this inventory submission,
any further recommendations will be considered for implementation in thd mesentory submission.

11.1.1 Definition of forest and any other criteria

For reporting LULUCF activities under Articles 3.3 and 3.4 of the Kyoto Protocol, forest land is defined as
land with tree crown cover over at least 30 % €guivalent stocking density) and an area of more than

0.05 hectares. Trees should reach a minimum height of 2 meters at maturity. Tree rows less than 20
meters wide are not considered to form a forest.

11.1.2 Elected activities under Article 3, paragraph 4, oft he Kyoto Protocol

In addition to the mandatory activities of Afforestation/Reforestation (further denotedA&y and
Deforestation D) under Article 3, paragraph 3, of the Kyoto Protocol, the Czech Republic elected the
optional activity of Forest Manageme(FM) under Article 3.4 of the Kyoto Protocol to be included in the
accounting for the first commitment period. The accounting for KP LULUCF activities will be performed
for the entire commitment period

11.1.3 Implementation and application of activities and  elected activities under Article 3.3
and Article 3.4

Due to the tight links imposed between the emission inventory under the Convention and that under the
Kyoto Protocol, most of the methodological approaches are applicable identically for the emission
estimates of KP LULUCF activities and those reported for the LULUCF sector under the Convention.
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Hence, reference is frequently made to the corresponding methodologies described in Chapter 7 of the
NIR 2013 text, while additional and specific informatiolated to the KP LULUCF activities is highlighted
here.

The conceptual linkage between th&R D and FM activities and the reporting based on land use
categories under the Convention is as follows:

1 AR activity may represent the following types of lapgise conversions:
o 5.A.2.1. Cropland converted to Forest Land
0 5.A.2.2. Grassland converted to Forest Land
0 5.A.2.3. Wetlands converted to Forest Land
0 5.A.2.4. Settlements converted to Forest Land
1 D activity may represent the following situations:
0 5.B.2.1. Foredand converted to Cropland
0 5.C.2.1. Forest land converted to Grassland
o0 5.D.2.1. Forest land converted to Wetlands
0 5.E.2.1. Forest land converted to Settlements
1 FM activities relate to emissions and removals correspondingly as described in
category 5A1 Fagst land remaining Forest land

In this way,AR activities generally always represent a lamke conversion from a langse category

other than forest land to the land use category of forest land. SimilBrig,an activity when forest land

is converted to other types of landse, as shown above. These links are retained consistently for the
entire reporting period, similarly as for the adopted methodology. This ensures consistent treatment of
the activity dad and methodologies across the Kyoto Protocol 1st Commitment Period, as well as for the
reporting period under the Convention, i.e., since 1990, and in some applicable instances since 1969.
Other details can be found below.

11.1.4 Description of precedence con ditions and/or hierarchy among Article 3.4 activities,
and how they have been consistently applied in determining how land was classified.

Since only one activity of the listed Article 3.4 activities was elected by the Czech Republic, no
precedence condibns and/or hierarchy among Article 3.4 activities are applicable.
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11.2 Land-related information

11.2.1 Spatial assessment unit used for determining the area of the units of land under
Article 3.3

Land areas associated with the LULUCF activities are identfigtdn a geographic boundary
encompassing units of land or land subject to multiple activities under article 3.3 and 3.4 activities (i.e.
reporting method 1, GPG for LULUCF, IPCC 2003). Considering the small area of the country and its
specific conditionsthere is no applicable stratification that would justify reporting on smaller than a
country-level unit. This is also supported by the attributes of the available activity data. However, the
land-use representation and landse change identification syste developed for the KP and UNFCCC
reporting purposes permit a truly detailed spatial assessment and identificatiéiRahd D activities at

the level of the individual cadastral units. The system is exclusively based on the annually updated data
on land e from the Czech Office for Surveying, Mapping and Cadastre (COSMC; www.cuzk.cz) at the
level of approximately 13 thousands individual cadastral units (Fig. 11.1). Specifically in 2011, the areas
of ARandD were estimated at the level of 120 cadastralinits, including 33 integrated cadastral units

in the country. The mean area of these 920 units that enter the analysis of lade change was 6.07

km?. Thecadastralinformation on particular landise categories has a resolution of.ifhe minimum
asessment unit for landise change detection is 0.05 ha. This is linked to the spatial parameters of the
forest definition applied in the Czech Republic.

Fig. 11.1: The spatial detail of the land use representation and laisé change identification systerased for detecting land
use change associated with ARD activities. In 2011, the areas of ARD were estimated at the level of 12 990 individual
cadastral units including 33 integrated cadastral units.
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