BIZE

Krajowy Osrodek Bilansowania i Zarzadzania Emisiami

POLAND’S
NATIONAL INVENTORY REPORT
2013

Greenhouse Gas Inventory
for 1988-2011

Submission under
the UN Framework Convention on Climate Change
and its Kyoto Protocol

Warszawa, May 2013

Krajowy Osrodek Bilansowania i Zarzadzania Emisjami

— www.ios.edu.pl
I @ S - pl B > 00-805 Warszawa, ul. Chmielna 132/134
INSTYTUT OCHRONY snonost“K;";‘PAnstwowv INSTYTUT BADAWCZY NIP 525-000-73-07 i (22) 56 96 506 (22) 56 96 500

00-548 Warszawa, ul. Krucza 5/11d REGON 001240700 kobize@kobize.pl www.kobize.pl




Poland’s National Inventory Report 2013

Greenhouse Gas Inventory for 1988-2011

Submission under the UN Framework Convention on Climate Change and its Kyoto Protocol

Reporting entity:

National Centre for Emission Management (KOBIZE)
at the Institute of Environmental Protection — National Research Institute

Warszawa
May 2013

The Authors Team:
Katarzyna Bebkiewicz
Bogustaw Debski
Przemystaw Jedrysiak
Monika Kanafa
Iwona Kargulewicz
Anna Olecka
Janusz Rutkowski
Matgorzata Sedziwa
Jacek Skoskiewicz
Damian Zasina
Marcin Zaczek

Dziatalnos¢ KOBIZE jest finansowana ze srodkéw
Narodowego Funduszu Ochrony Srodowiska i Gospodarki Wodnej




BiZE

Krajowy Osrodek Bilansowania i Zarzadzania Emisiami NATIONAL INVENTORY REPORT 2013
EXECUTIVE SUMMARY .....cuiiiiiiiniiiiiiiniiieiieeiisiisiiasiisiissiiessiossiosstasesasessssssssssssssssssssssssnsssnssanssansss 8
ES.1. Background information on greenhouse gas inventories, climate change and supplementary
information required under Article 7, paragraph 1, of the Kyoto Protocol........ccccccorreruiiriennninnnenan. 8

ES.1.1. Background information on climate change ..........ccueeveeii e 8
ES.1.2. Background information on greenhouse gas inventories in Poland .........cccccoeecciiieeeiien e, 8
ES.1.3. Background information on supplementary information required under Article 7, paragraph
1, Of the KYOTO PrOtOCOI ... ..eeiiiieeie ettt e e e e re e e e e s e e e e e e s anbe e e e e e e e senssnaeeeeaaeesanns 9
ES.2. Summary of national emission and removal related trends, and emission and removals from
KP—LULUCF aCHVItI@S .ieuuuuiiiinnieiiinnieiiinuieiirmmiieiiimmieiiesmieiiessietiesmssetiesmssstsessssssesssssssssssssssssnsssssses 9
ES.2. 0. GHG INVENTOIY ..utiiiiiiiiiiiiiiiiiiit ittt e e ettt et et e ee s ssasssasssssesssessbebssnsnnnnes 9
ES.2.2. KP-LULUCF QCEIVITIES .ueveeiieieiieeiieiesie e siee ettt st e st s s stee e st e sbe e s sateesabeesbaeenaeeesaseesnsaeenanes 11
ES.3. Overview of source and sink category emission estimates and trends, including KP-LULUCF
Lo 1YL= N 12
ES.3. 0. GHG INVENTOIY ceutiiiiiiiiiiiiiiitiitiit ittt ettt e e e et et e ee s sass s sasasesesssessbesnsennsnnes 12
ES.3.2. KP-LULUCF QCEIVITIES 1ueveeiveeiiieeiieeerie ettt ettt ste s esite e ste e st s sate e sabeesbaeenaaeesasaesnnaeenanes 13
ES.4. Trends of indirect greenhouse g8ases and SO, .....ccceueiiieeniiiiieeieiiinnierreenerrenneereennsseseennsnns 13
PART I: ANNUAL INVENTORY SUBMISSION......ccccuiiiiiiiiimmemnmnnssscsniimemssssssssssssmsessssssssssssssessssssssss 14
1. INTRODUCTION ...cuiiiuiieniiniiiaiciniiieiieesieesisssisssesstessiossisssssserssessssssssssssssssasssnssssssonssasssasssnsesnsssnns 14
1.1. Background information on greenhouse gas inventories, climate change and supplementary
information required under Article 7, paragraph 1, of the Kyoto Protocol.........ccccccervruniierirnnnnnes 14
1.1.1. Background information on climate change ..........cccuviiiirei e 14
1.1.2. Background information on greenhouse gas inVentories........cccoceveeeeecciiiieeeeececccieieeee e 14
1.1.3. Background information on supplementary information required under Article 7, paragraph
1, Of the KYOTO ProtOCOI ......eeiiiieeee ettt e e et e e e e e e e e e e et ae e e e e e e e nnbseeeeaeeesnns 15
1.2. A description of the institutional arrangements for inventory preparation, including the legal
and procedural arrangements for inventory planning, preparation and management................... 16
1.3. INVENtOry Preparation.......ciicciiiiieuiiiiiiesiieiiieneiimemeiiissseriissssiessssstsssssestsssssssssssssssssnssssss 16
1.4. Brief general description of methodologies and data sources used........ccccccrreeeeeriiennccrrennnnnns 17
1.5. Brief description of key Cat@gOries.......ccuuuiiiieeiiiiieniiiiiecerieeererrreneesrennssesrennssessennssessennnnens 19
1.6. Information on the QA/QC plan including verification and treatment of confidentiality issues
LT LT T U= T o 19
1.7. General uncertainty evaluation, including data on the overall uncertainty for the inventory
Lo 1 | 20
1.8. General assessment of the COMPIELENESS .....cceueiiieeiiriieeiiiirrcr e rrree e reene e s e ennnaens 20
2. TRENDS IN GREENHOUSE GAS EMISSIONS .......cccottiiimmmmmiiiiniiinimemmmesssssiimimsmsssssssssssmmmsssssssssssnn 21
2.1. Description and interpretation of emission trends for aggregated greenhouse gas emissions. 21
2.2. Description and interpretation of emission trends by gas........cccvveeeiriieiirircccnrrreeerereee 27
2.3. Description and interpretation of emission trends by category ........cccceeeeiriruiiiiiiniiniiinniinne. 32
2.3.1. ENergy (IPCC CAtBEONY 1) woeeeiuiieeeeiiiee ettt ettt ettt e e e ettee e e et e e e e eba e e e ee e ataeeeestaeeeenbaeaeeensaeaesnnes 33
2.3.2. Industrial Processes and Solvent and Other Product Use (IPCC categories 2 and 3).............. 33
2.3.3. AgricUltUre (IPCC CAtEBOIY 4) .ooeeeeeeeee ettt ettt ettt e ettt e e e et e e e e et e e e e e earaeeeenbaeeesearaeaeennes 34
2.3.4. WaASte (IPCC CAtREOIY 6) ..eeeeiurieeeeiiieeeecieee e ecttee e eettte e e eetee e e eetteeeeetaeeeeearaeeesassseeeetaeeesearaeaesnes 34
2.4. Description and interpretation of emission trends for indirect greenhouse gases and SO,...... 34
2.5. Description and interpretation of emission trends for KP-LULUCF inventory in aggregate and by
E Lo AV LAV T T I <LV TN 37
3. ENERGY (CRF SECTOR 1) ...uceuieiuiereinieiseesessessesessessessesessessesssesssssesessessesssessessesssensesssssssensaseas 38
20 T 0 1YY V=TV oy =T o o PN 38
3.1.1 Fuel combustion (CRF SECTON 1.A) ...uuurieiiiiiiieeiiiieiee et eeeetrre e e e e e eee e eeetaaeeeeeeeeesnsraseeeas 39
3.1.2. Fugitive emissions (CRF SECLOI 1.B) ....ciiiiuiiieiciieieeiieee et e et e e et e e e re e e s eseae e e s saraeeeenraeeeas 42
3.2. FUEl cOMBUSEION (CRF L.A)..ccuuiiiieeiiiiirneierireneeterneeeerensessesernsssssesssssssesssssssssssssssensssssssnasssssens 43




BiZE

Krajowy Osrodek Bilansowania i Zarzadzania Emisiami NATIONAL INVENTORY REPORT 2013

3.2.1. Comparison of the sectoral approach with the reference approach........cccccvvvveiiiiicnnnnnen. 43
3.2.2. International BUNKEr fUBIS........uiii i e ssereee e 44
3.2.3. Feedstocks and non-energy Use of fUEIS.........c..uuviiiiii i 47
3.2.4. CO, capture from flue gases and subsequent CO, StOrage.......ccocecuvriveeeeeeecciriiieee e, 47
3.2.5. CoUNtIY-SPECIHTIC ISSUBS . .uuutiiiiiie e ettt e ettt e e e ettt e e e e e e s b e e e e e e e e e e esnbaaaeeeeeeeennrraeeeens a7
3.2.6. Energy Industries (CRF SECTON 1.A.L.) oottt ettt e ettt e e et ee e e are e e e earreeeearaeaean 48
3.2.7. Manufacturing Industries and Construction (CRF sector 1.A.2).....ccccceeeviieeeeciieeeciree e 55
3.2.8. TransSPOrt (CRF SECTON 1.A.3) ..uuiiieeiieiee ettt ettt ettt e e tte e e et e e e e eareeeeensaeeeensaeseennraeaans 66
3.2.9. Other sectors (CRF SECIOI 1.A.4) c....ueeiei ettt e e e e et e e e et ar e e e e raeeeeeasaeaeenraeaaan 80
3.3. Fugitive emissions (CRF SECEOr 1.B).....cccccuuuueeiirirrerennnnneciiereeeeennnssssesesseessnnnsssssssssesesnnnssssssenaes 86
3.3.1. Fugitive emission from solid fuels (CRF S€CtOr 1.B.1) ....ccceeeeciieiiiiiiee e e e 86
3.3.2. Fugitive emissions from oil and natural gas (CRF sector 1.B.2) .....cccceeviiieeivciieeciiiieee e, 93
4. INDUSTRIAL PROCESSES (CRF SECTOR 2)....cceevererererererererererererereeereeeeesessesssssessssssssssesssssssssssnsees 97
4.1. Source category deSCription .........cccceeuiiiereeiiierereerereeerrereseeererasssrennsssssenssssssensssssrensssssennnns 97
4.2. Mineral Products (CRF SECEOF 2.A) ..cceuuuiirereniirrenenierreneneerrernsoseeensssssssnssssessnsssssssnsssssssnssesssnnans 99
4.2.1. Source category deSCriPtiON .....cuviie ettt et e e e e e e e e ate e e s e abee e e eabtee e e areeas 99
70y 2 0 \V/ 1= d g To Yo [o] fo Y= Tor= | Ty U= SR 99
4.2.3. Uncertainties and time-Series CONSISLENCY.......cuviiiiciieeieiiiee et e e e rvee e e 103
4.2.4. Source-specific QA/QC and VErifiCation .......cceeevieiiieiieeire ettt ere v v v ens 104
4.2.5. Source-specific reCalCUlations ........oociiiiiiee e e e e e 104
4.2.6. Source-specific planned iIMProVeMENtS.........ooccciiiiiiee e rer e e e e e eeanens 104
4.3. Chemical Industry (CRF SECLOr 2.B) ....ccuuuuiiiiiiiiiiemnneniiiieiiniiernnessisseisiisessnsssssssssssesssssssssssssanes 105
4.3.1. Source Category deSCriPtioN ... ..ciii it e e e e eee e e e e e e e anbere e e e e e eennnens 105

L T Y/ =1 d g Yo Yo o] Lo = Tor= 1 N YU TSRSt 105
4.3.3. Uncertainties and time-Series CONSISTENCY.......ccccviiiiieeiicciieeee e eerrrae e e e e e e eanens 109
4.3.4. Source-specific QA/QC and VErIfiCatioN ........ccocviieiieeee et et 109
4.3.5. Source-specific reCalCUlations ........occ i 109
4.3.6. Source-specific planned iIMProVeMENtS........ccoccciiiiiiee e rre e e e e eanens 109
4.4. Metal Production (CRF SECtOr 2.C) ..ccueeueeriiiiiiiniiernneniiisesininernnessssssssssssssnssssssssssssssnnssssssssssanes 110
4.4.1. Source category deSCriPtioN.....c..eii i e e e e s are e e e earaeas 110
V00 \V/ =1 d o To Yo [o] Fo Y= o= | M T U= USRS 110
4.4.3. Uncertainties and time-Series CONSISLENCY.......cuviiiiiiieieiiiiee et ee e e e e e 125
4.4.4. Source-specific QA/QC and VErifiCation .......cceeevieiiieiieeire ettt eee v eveereens 125
4.4.5. Source-specific recalCUlations .........ccuviiieciii i 125
4.4.6. Source-specific planned iMProvemMENtS.........cccuviiieciiee i e e 125
4.5. Other Production (CRF SECEOF 2.D) ...cceuuiiiireeneiiirnneiererneeerereeseerersssesresssssssesssssssssssssssssasssseenes 126
4.6. Consumption of Halocarbons and SFg(CRF SECEOr 2.F) .....ccceveeuueceernereennnnnnceeseeneennnnnsssssssnnnes 126
4.6.1 Source category deSCrIPLION .....ccuuiii it e e e e e e e eare e e e eba e e e eate e e e eareeas 126
N |V, 1Y d g Yo Yo [o] foT =i Tor= | I T U USRS 126
4.6.3. Uncertainties and time-Series CONSISTENCY.......ccccuuiiiiieei it eerrree e e e e e e 131
4.6.4. Source-specific QA/QC and VErIfiCatioN ........ecocueieeiieceeccee et et 131
4.6.5. Source-specific reCalCUlations ........occiiiiiiee e e e e e 131
4.6.6. Source-specific planned iIMProVeMENtS.........coocciiiiiiie e e e e e e eeanens 131
4.7. Other Processes (CRF SECEOr 2.G)....ccccuueeriiiiiiiiiennnnnsiiseiiinnersnsnsssssssssssssnsssssssssssssssnssssssssssanes 132
4.7.1. Source Category deSCriPtioN ... .uciii i e e et e e e e e e e e e anbere e e e e e eennnnns 132
4.7.2. MethodoloZIiCal ISSUES ...ttt e e e e e e et re e e e e e e esnnreeeeaeeesensnnns 132
4.7.3. Uncertainties and time-Series CONSISTENCY.......ccccuiiiiieeiicciieeee e e ervrree e e e e e eeanens 132
4.7.4. Source-specific QA/QC and VErIfiCatioN ........ccocueieeiiecee ettt et e 132
4.7.5. Source-specific reCalCUlations ........oociiiiiiee e e 132
4.7.6. Source-specific planned iMpProvemMeENts..........ccveeiieieee e 132
5. SOLVENT AND OTHER PRODUCT USE (CRF SECTOR 3)....ccceiiiiiiiiiiiiiiiiiininininssssssssssssesssssssssnennnes 133
L B0 1= VT IT A T =Y o o T P 133




BiZE

Krajowy Osrodek Bilansowania i Zarzadzania Emisiami NATIONAL INVENTORY REPORT 2013

5.2 Paint application (CRF SECTONr 3.A)....cciiiiiireeeniiiiiiiiiiernneneiiiisiiiemsnessssisiissesssssssssssssssssnsssssssss 134
5.2.1. Source category deSCriPtioN.......cciiccciiiiiiiie ettt e ettt e e e e e e srare e e e e e e e e eeeanreeeeeeesesnnnnns 134
5.2.2. MethodoIOgICal ISSUBS ........uiiiieeee ettt e et e e e e e e st e et rae e e e e e eennnsreeeeaeeeesnsnnns 134
5.2.3. Uncertainties and time-series CONSIStENCY........c.uuviieiiiiccciiiee e e e e 135
5.2.4. Source-specific QA/QC and VErifiCatioN ........covuieiiueeeerie ettt eeaee et eaee s 135
5.2.5. Source-specific recalCulations ............uuiiiiiii e 135
5.2.6. Source-specific planned iMpProvemMeENtS.........cccviiiiee et e e e e e e 135
5.3. Degreasing and dry Cleaning (CRF S€CtOr 3.B) ......cccieeeeeiiiiiiiiiiinmnneiiiisiinneennnsssssenineeenssssssnes 136
5.3.1. Source category deSCriPtioN.......cccc e ciiiiiiiie ettt e et e e e e e s e e e e e e e e e eesrnbeeeeaeeeeennnnns 136
I T2 \V/ <14 e ToTe [o] Fo ={ ot | T U= TSRS 136
5.3.3. Uncertainties and time-Series CONSISTENCY.....ccuuiiiiiiieeeiiee et e et vee e e 136
5.3.4. Source-specific QA/QC and VErifiCatioN .......ccveeeeiieiieeiee et ettt eere e e eteeeetrecaeeeeeeaveeneens 136
5.3.5. Source-specifiCc reCalCUIatioNs ........cuuiii i e 136
5.3.6. Source-specific planned iMmpProvemMENTS .........ccuiiiiiiiiieeriee e e ree e e 136
5.4. Chemical products, manufacture and processing (CRF sector 3.C).....ccceerreereennecccereereennnnnennnns 136
5.4.1. Source category deSCriPtiON .......iii i iiiee ittt e s e e e stae e e e e eatre e e e rte e e e enaeeeesaneeas 136
LRV S 0 \V/ <14 e ToTe [o] Lo =4 ot | T U= PSR 136
5.4.3. Uncertainties and time-Series CONSISTENCY.....ccuiiiiiiiiieeiiee ettt e e ree e e 137
5.4.4. Source-specific QA/QC and VErifiCatioN .......ccveereeiieieeiee ettt et eteeeeaeeeeeeeeeaveeneens 137
5.4.5. Source-specific recalCulations ............uuiiiiiiii i e e 137
5.4.6. Source-specific planned iMpProvemMeENtS.........cccuiiiiei i e e e e e e ranens 137
5.5. Other solvents use (CRF SECLOr 3.D) ....ccccieeeuniiiiiiiiierennniiiiiniineisneseiiisiineeessnssssssssssssssnsssses 137
5.5.1. Source category deSCriPtioN.......ccicccciuuiiiiiie ettt e et e e e e e e scrare e e e e e e e e e e eanreeeeaeeeesnnnnns 137
5.5.2. MethodoIOgICal ISSUES ........uviiiieee ettt e e e e e e e e s ra et ee e e e e e eesansbaeeeeeeeesnsnnns 137
5.5.3. Uncertainties and time-series CONSIStENCY.......ccuuviiiiiiiecciiee e e e 137
5.5.4. Source-specific QA/QC and VErifiCatioN ........covueeeivieieiieeeee et eere et eaee s 137
5.5.5. Source-specific recalCulations ............uuiiiiiii e e e 137
5.5.6. Source-specific planned improvemMeENtS........cccuiiieii et r e e e e e 137
6. AGRICULTURE (CRF SECTOR 4)...cccuuuuiiiiiiiiiernnnnsiseseiisersnssssssssssinessssssssssssssssssssnsssssssssssssnnnsssssnes 138
30 0 1= VT IT A =Y o o T P 138
6.2. Enteric Fermentation (CRF SECLOI 4.A) .....ciiveeriiriieniirieeenierirenseereensssereessssessessssssesssssssesnssseses 142
6.2.1. Source category deSCriPLION .....uii e iieee et e e e e e e et e e e e abe e e e eraeeeesaneeas 142
(530 2 \V/I=14 g ToTe [o] Lo ={ ot | T U= 142
6.2.3. Uncertainties and time-Series CONSISTENCY.....ccuiiiiiiiieeeiiee et ree e e 147
6.2.4. Source-specific QA/QC and VErifiCatioN .......ccveiveeiieieeiee ettt ettt eeteeeteeeeaeeeareeeeeveereens 148
6.2.5. Source-specific reCalCUIatioNS .......ccuviii i e 148
6.2.6. Source-specific planned iIMProveMENTS ........cccuiiiiiiiiieeee e e e ree e e 148
6.3. Manure Management (CRF SECLOr 4.B) .....c...cceiieiieereennnceeieeeeerennnssseesssseeeennnsssssssssesssnnnssnnnnes 149
6.3.1. Source Category deSCriPLION ......uiie i ectee ettt e e e e e e e et re e e e aba e e s eanteeeesaneeas 149
6.3.2. MethodoIOgICAl ISSUBS ........uviiiieee ettt e e et e e e e e e s e e e ee e e e e e eesannreeaeaeeessnssnns 149
6.3.3. Uncertainties and time-series CONSIStENCY.......ccuuviieiiiicccieee e e e e e 153
6.3.4. Source-specific QA/QC and VErIfiCatioN ........covuiiiveeeetieceee e ettt eaee e 153
6.3.5. Source-specific recalCulations ............uuiiiiiii i e e 153
6.3.6. Source-specific planned IMProVEMENTS........cocciiiiiii e rrer e e e e e eanens 153
6.4. Agricultural Soils (CRF SECEOF 4.D)......ccctermeeniiiiiiiiiernnnnsiiiisiinemsmmnessisiimsesnssssssssssssssssssssss 154
6.4.1. Source category deSCIriPION .....cciii ittt et e e e e e st re e e e e e e e e e e ssnreeeeeeeeeennnnns 154
6.4.2. MethodolOICal ISSUBS ........uviiieeee ettt e e e e e e e e st e e ae e e e e e essansreeeeaeeessnsnnns 155
6.4.3. Uncertainties and time-series CONSIStENCY.......ccuvviieiiiiiccciee e e e e e 162
6.4.4. Source-specific QA/QC and VErIfiCatioN ........covieeirieiree ettt eeee e et eaee s 162
6.4.5. Source-specific reCalCUIAtIONS .......cc.uiiii i e e e 162
6.4.6. Source-specific planned IMProvVEMENTS ........cccuiii i e e e 162
6.5. Field Burning of Agricultural Residues (CRF S€CtOr 4.F).......ccccereeeenncceierineennnnnneccceneeeeennnnnnnnnes 163




BiZE

Krajowy Osrodek Bilansowania i Zarzadzania Emisiami NATIONAL INVENTORY REPORT 2013
6.5.1. Source category deSCriPtiON......cciiiccciiiiiiiie ettt e e e e e e et re e e te e e e e e e e ernreeeeeeeeeennnnns 163
6.5.2. MethodoIOgICal ISSUBS ........uiiiieeee ettt e e e e e e e e s raae e e e s e eseassteeaeaeeesensnnns 163
6.5.3. Uncertainties and time-series CONSIStENCY........cuuiieeiiiieccieee e e e 164
6.5.4. Source-specific QA/QC and VErifiCatioN ........covueieireeiirieeeee ettt eeteeeeaee e e eree s 164
6.5.5. Source-specific recalculations ............uuiiiiiii e 164
6.5.6. Source-specific planned IMProveMENTS.........ccccviiiiiei e rrrer e e e e e eanens 164

7. LAND USE, LAND USE CHANGE AND FORESTRY (SECTOR 5) ...cccuuuiiiiemncerieenneerrennnernennsnereennnnenns 165
7.1.1. The National AgricUltural CENSUS .........ueviiiieeieiciiieeee ettt e e e e ectare e e e e e e e e e e e enree e e e e e e eeennnnns 166
7.1.2. The greenhouse gas inventory overview of the Land Use, Land-Use Change and Forestry
(LULUGCF) SECEON .. iititeteeee ettt eee ettt e e e e eeeataae e e e e e eeetabaeeeeeeeeessbasbbaaeeseessasssaraseeeeeeesssrrsneeeeeas 167
7.1.3. Country area balance in 2011 .....ccccuiiiiiiiiiee et e st e et e e s are e e e eareeas 168
7.1.4. Land uses classification for representing LULUCF @reas ........ccccceeeecieeeeiiieeeenieeeeseeieee e e 170
7.0, 5. KOY CatBBOIIES ittt e 170

7.2. FOrest Land (CRF SECEOE 5.A.) .. ciiteuiiiiieeiiiiieeieitenneeerieneesereeensereessssesessnssssesssssssesnsssssesnnsseses 171
7.2.1. Source category deSCriPiON . .....uiii i ieee ettt e e e st e e e sae e e e et re e e e nbe e e eenteeeesaneeas 171
7.2.2. Information on approaches used for representing land area and on land-use databases used
for the iNVeNtory Preparation ... e e et e et e e et e e 179
7.2.3. Land-use definitions and classification system used and their correspondence to the LULUCF
(o1 (= <{o ] § =L I OO P P TP U TP 179
7.2.4. Forest Land remaining Forest Land (CRF S€CtOr 5.A.1) ...c.ueeeeiiieeeciieeeeeiee et e 180
7.2.5. Land converted to Forest Land (CRF SECLOr 5.A.2) c....oeiicuiiieecieeeeeeee ettt 186
7.2.6. Uncertainties and time-Series CONSIStENCY.......ccuuviieiiiieccieeeee e e e e e 187
7.2.7. Category-specific QA/QC and VerifiCation..........cocueieeueeeeee ettt e 188
A T U= or- | (ol U] = d o o [ SRR 188
7.2.9. Planned imMProVEMENTES ........uuiiieeiiicciiiiiiee e e e eeectree e e e e e eectrreeeeeeeeseasbaseeeseeeeeeeesasssesaeaeeessanssnns 188

7.3. Cropland (CRF SECTON 5.B.). cciceuuuriiiiiiiiiernnnniiiiisiiierensssssssisiinessnensssssssssssssnssssssssssssssssnnsssssnes 190
7.3.1. Source category deSCriPtiON ......ciii i ciiiiiieee ettt e et e e e e e e st re e e e e e e e e eesanreeeeaeeeeennnnns 190
7.3.2. Information on approaches used for representing land areas and on land-use databases used
for the iNventory Preparation ... e e e a e e e e eennraes 190
7.3.3. Land-use definitions and classification system used and their correspondence to the LULUCF
(o= (= <{o ] § =L I OO P T T PP T TP 190
2 T Y/ <14 e oTe [o] Fo ={ ot | T U= TSRS 191
7.3.5. Uncertainties and time-Series CONSISTENCY.....ccuiiiiiiiieeeiiee et e e vee e e 194
7.3.6. Category-specific QA/QC and VErifiCatioN........ccueieeieeieeeire ettt ecreeeteeeeaeeceeeeeeveeneens 194
7.3.7. RECAICUIALIONS. .. citiiieie ettt sttt e e esbe e e bt e e sate e sabeesbeeesabeesareas 194
7.3.8. Planned iMpProVEMENTS .......ccccuiiieiiiieeeecieee ettt e e ertre e e e itre e e sare e e ssabae e s e e esabaeeeestaeeesnsseeessnsenas 194

7.4. Grassland (CRF SECEON 5.C.) ceuuuiiiieuiiiiiieeiiiireeeeeriennseereeesssereeensesssssssesssssssssesssssssesnsssssssnnsseses 195
7.4.1. Source category deSCriPLiON .....uii i iieee ettt e st e e e e e e et e e e e nbe e e e e nteeeesnneeas 195
7.4.2. Information on approaches used for representing land areas and on land-use databases used
for the iNventory Preparation ... e e e a e e e e e e ennraes 195
7.4.3. Land-use definitions and classification system used and their correspondence to the LULUCF
(o=} (=Y =] =T 195
7.4.4. MethodolOgICal ISSUBS ........uiiiiieee ettt e ettt e e e e e e e e e s e e et eaeeeeeeeenassraeaeaeesesnnsnnns 196
7.4.5. Uncertainties and time-series CONSIStENCY.......cc.uviiieiiiicccciieeee e e e e 197
7.4.6. Category-specific QA/QC and Verification..........cooeeieueeeeeeiee e e 197
R U= or- | (o] = d o o [ PSR STR 197
7.4.8. Planned imProVEMENTES ........uuiiiiei ittt ee e e e ettt e e e e e esctrre e e e e e e e sastareeeseeeeeeeessssssaeaaesesassnns 197

7.5. Wetlands (CRF SECEON 5.D.) .cciceuueriiiiiiiiiiernmniiisiiiiiierenmssissisiimmssnmsssssssssssssnssssssssssssssssnnsssssnes 198
7.5.1. Source category deSCriPtiON......cciii ittt e e e e e e serare e e e e e e e e e e eanreeeeeeeeeennnnns 198
7.5.2. Information on approaches used for representing land areas and on land-use databases used
for the iNVeNtory Preparation ... e e e et e et e e e earaeas 198




BiZE

Kraiowy Osrodek Bilansowania i Zarzadzania Emisiami NATIONAL |NVE NTORY REPORT 2013

7.5.3. Land-use definitions and classification system used and their correspondence to the LULUCF

(o=} (=Y ={o ] [=T- 198
7.5.4. MethodolOgICal ISSUBS ........uviiieeeee ettt ettt e e et e e e e e e st e e braee e e e e e eenassraeeeaeeeesnsnnns 200
7.5.5. Uncertainties and time-series CONSIStENCY.......ccuvviieiiiieiciiee e e e e e 201
7.5.6. Category-specific QA/QC and VerifiCation..........coceiieueeeeee et 201
T R U= or- | (o] = d o o [ OSSR 201
7.5.8. Planned imProVEMENTES ........uuiiiii it ee ettt e e e e eectrre e e e e e e e st are e s aeeeeeeeesssreseeaaeessnnssnns 201
7.6. Settlements (CRF SECEOr 5.E.)..ccuuuiiiiiiiiiiineeiiiiiiiiiieneneneineisiineesnenesssisssssesnssssssssssssssssnnsssssnes 202
7.6.1. Source category deSCriPtiON......cciiiccciiiiiiiee ettt e et e e e e e et re e e ae e e e e e eesnnbeeeeeeeeeennnnns 202
7.6.2. Information on approaches used for representing land areas and on land-use databases used
for the iNVeNtory Preparation ... e e e et rae e e e eareeas 202
7.6.3. Land-use definitions and classification system used and their correspondence to the LULUCF
(o1 (= <{o ] § =L I OO P P PP T U 202
AT Y/ L1 g oTe [o] Fo ={ ot | T U= PSR 204
7.6.5. Uncertainties and time-Series CONSISTENCY.....ccviiiiiiiiieeiiiee ettt e e ree e e 204
7.6.6. Category-specific QA/QC and VErifiCatioN........ccueieiieeieeere ettt e ctee e ceeeeeereereens 204
7.6.7. RECAICUIAIONS. .. ciiiiiiiieeciec ettt ettt e e sbe e e sbe e e bt e e sate e sbeesbeeesabeesareas 204
7.6.8. Planned iMpProVEMENTS .......ccciuiieiiciieieeciee e et e e et e e e sirre e e saae e e esbtee s e e enbaeeeensraeesensseeesnnsenas 204
78 80 1 4 T=T ol - T Vo 204
8. WASTE .ccueiiiiiiiiiiiieneiieisiinttennsesseissinetsnsssssssssssssessnnssssssssssseesnnssssssesssssesnnssssssssssssssnnnssssnssssanes 205
8.1. OVErVIieW Of SECEON...ccuuiiiiiuuiiiiiiiiiiiiiiieiiiaieiirssietieasietiesssettensssessessssssesssssssesssssssssssssssenns 205
8.2. Solid Waste Disposal on Land (CRF SECTOF B.A) .....ccuuuiiiiiiiiernneniiieiiiinennnsssssssssssesssssssssssssanes 207
8.2.1. Source category deSCriPiON......iiii i ciiiiieie ettt e e e e e e e et re e e ae e e e e e eeeanrereeaeeeesnnnnns 207
L3 Y, 114 o ToTo [o] [} =q or | T U L= SRRt 207
8.2.3. Uncertainties and time-series CONSIStENCY.......cccuuiiiiiiiiecciiee e e e e 216
8.2.4. Source-specific QA/QC and VErIfiCatioN ........covveeeirieeireeeeee ettt et eaee s 216
8.2.5. Source-specific reCcalCUlations ............uuiiiiiii e 216
8.2.6. Source-specific planned IMProvemMENTS........cccccuiiiiii i e e e e e eanens 216
8.3. Waste Water Handling (CRF SECTOF 6.B) ......cciiviiereeeniiiiiiiiiiernneniiieinninennnnssisssssssersnssssssssnanes 217
8.3.1. Source Category deSCriPLION ......uiii ettt e s e e et e e e e eabre e e e abe e e s e nteeeesareeas 217
S T \V/ <14 e ToTe [o] Fo =4 ot | T U= PR 217
8.3.3. Uncertainties and time-Series CONSISTENCY.....cccuiiiiiiiiieeiiee et e vee e e 220
8.3.4. Source-specific QA/QC and VErifiCatioN .......ccveeueiiieieeiie ettt ecteeeteeeeareeeeeeeeareereens 220
8.3.5. Source-specific reCalCUIAtioNS .......cc.uiiii i e 220
8.3.6. Source-specific planned iIMProveMENTS........ccciiiiiiiiieeciee e e ree e e 220
8.4. Waste INCiNeration (CRF SECLOr 6.C) ......ciiireeriirereniererueeerereneserernssesressssssresssssssssssssssssasssseenes 221
S Yo T¥ | ol W o= Y=Y ={] 4 VAo [T o T o)1 4[] o F R ER 221
300 \V/ <14 e ToTe [o] Lo =4 ot | T U= PSS 221
8.4.3. Uncertainties and time-Series CONSISTENCY.....cccuiiiiiiiiieeiiee e e ree e e 222
8.4.4. Source-specific QA/QC and VErIfiCatioN .......ccovieeirieeetee ettt et et eaee s 222
8.4.5. Source-specific recalCulations ...........uuuiiiiiii e 222
8.4.6. Source-specific planned iIMProVeMENTS........cociiiiiiii e e e e e e e 222
9. OTHER (CRF CECTOR 7) ..iiiiieeunenciieiinieennnssssisssinnsennsssssssssssssssnssssssssssssssssnssssssssssssssnnssssssssssanes 222
10. RECALCULATIONS AND IMPROVEMENTS .....cccuuiiiiiiiiiiinennneniisiiniieemsnsssssssssissssnsssssssssssssssnnnes 223
10.1. Explanations and justifications for recalculations........cccccciiieuiiiiiieniiniienniiniininen. 223
O I O [ G 10 V7T 0 o /2N 223
10.1.2. KP-LULUCE INVENETOIY ..uuututiiuiiiituiiittt i aaaaeaaaaaennsnsesasssnsssssnssssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnen 223
10.2. Implications for emission levels and trends.........cccccciiieuiiiiiiniiiiieniien. 223
O R C [ G 1o V7= T o (o /2N 223
10.2.2. KP-LULUCE INVENTOINY ..ttt aaabaaabebetabesses s ssssssssssssnsasnnes 225
10.3. Implications for emission trends.........ccccciiiieeiiiiieciiiiierir e rene s rene s e e en e s e eenanas 225
00 0 I ] [T Y= T a1 o Y/ SRS 225




BiZE

Krajowy Osrodek Bilansowania i Zarzadzania Emisiami NATIONAL INVENTORY REPORT 2013
10.3.2. KP-LULUCFE INVENETOIY ..uuuuituiiiitiiueiittt e aeneaeaavaaasnsesasessssssssssss annnnnnnnnnnnnnnnnnnnnnnnnnnnnen 225
10.4. Recalculations, including in response to the review process, and planned improvements to
LTIV =T 0 o 226
Ot R [ G 1o 1Y 7=T 0 o /2N 226
10.4.2. KP-LULUCFE INVENTOIY ..uuuuituiiiiiitittittt e aanaeaenesnsasnsesasnsnsssssssess nnnnnnnnnnnnnnnnnnnnnnnnnsnsnnes 238
10.5. Changes in methodological description.......ccccccciiieiiiiiieniiiiiieiiiiiiniessnrenenes 238
PART Il: SUPPLEMENTARY INFORMATION REQUIRED UNDER ARTICLE 7, PARAGRAPH 1............. 240
11, KP-LULUCF ....cuuiiiiiiiiiennneniiiiiiiintssssssssisssinerssssssssssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssnnnes 240
11.1. General iNformation........ccoiiiiiiiiiiiiiiiniiirrrsssse e rssassssssssssressssssssssssssneessanes 240
11.1.1. Definition of a forest and any other criteria for reporting under Articles 3.3 and 3.4 of the
(o] {o 3N ad o] o Tolo ] FS USSR 240
11.1.2. Elected activities under Article 3, paragraph 4, of the Kyoto Protocol........cccccceeeveinnennns 241
11.1.3. Description of how the definitions of each activity under Article 3.3 and each elected
activity under Article 3.4 have been implemented and applied consistently over time................. 241
11.1.4. Description of precedence conditions and/or hierarchy among Article 3.4 activities, and
how they have been consistently applied in determining how land was classified ....................... 242
11.2. Land-related information ........c..cceeiiiiiiiiininnuiiiniiniiiineisssssesssses 243
11.2.1. Spatial assessment unit used for determining the area of the units of land under Article 3.3
......................................................................................................................................................... 243
11.2.2. Methodology used to develop the land transition matrix........ccccceeevcciiiieeriieccciiieiieeeeen, 244
11.2.3 Maps and/or database to identify the geographical locations, and the system of
identification codes for the geographical [0cations..........cooccviiiiiiii i, 245
11.3. Activity-specific INfOrmation.......ccccciiiieiiiiiiiiiiiiin e s esaeas 247
11.3.1. Description of the methodologies and the underlying assumptions used ............ccccc........ 247
I Y o = T8 2 249
11.4.1. Information that demonstrates that activities under Article 3.3 began on or after 1 January
1990 and before 31 December 2012 and are direct human-induced..........cccccevviveeiriciieeiniieenn s 249
11.4.2. Information on how harvesting or forest disturbance that is followed by the re-
establishment of forest is distinguished from deforestation.........cccoceeeeeieiiciiiiicci e, 249
11.4.3. Information on the size and geographical location of forest areas that have lost forest cover
but which are not yet classified as deforested...........cooocvieieciiiiicccc 249
8 S g o =T PN 251
11.5.1. Information that demonstrates that activities under Article 3.4 have occurred since 1
January 1990 and are human-iNAUCEM........ccuuiiiiiiiiie e e s bre e e s ebaeeeeaes 251
11.5.2. Information relating to Cropland Management, Grazing Land Management and
Revegetation, if elected, for the base Year ... 251
11.5.3. Information relating to Forest Management. ..........cccveeeeiviiiiiiiee e et et 251
11.6. Other information.......ccccciiiiiiiiiiiiiiiiiii s rrese s sssesssssesesssssesssssssenases 251
11.6.1. Key category analysis for Article 3.3 activities and any elected activities under Article 3.4
......................................................................................................................................................... 251
11.7. Information relating to Article 6 ........ccccciiiiieuiiiiieiiiniieiini s rresee s rresesssssenanes 251
12. INFORMATION ON ACCOUNTING OF KYOTO UNITS....ccccctiitniiniinninniinnieniiensionsiacrsesssssnssans 252
12.1. Background information .........c.ceeceiiiiimiiiiiieniiiiiieiiiiiesiessiiesisnsesssssenanes 252
12.2. Summary of information reported in the SEF tables.........c.cccceeiiiierniiiiieniiniieniinnienninnnenen. 252
12.3. Discrepancies and Notifications .........ccccciiiiieeiiiiiiiiiiniiiiii s rresesssssenasas 252
12.4. Publicly accessible information...........cccceeiiiieuiiiiiiiiiiiieniininesesessssesane 252
12.5. Calculation of the commitment period reserve (CPR) .......ccccoiiiiiereeeiiiiciniinenenenssncnsnnnesennnes 254
12.6. KP-LULUCF QCCOUNTING .c.civeriiineiiieniinniiieniiiasisinecresssisnsssssessssssssssssssssssssssssnssssssssssnssssnssssns 254
13. INFORMATION ON CHANGES IN NATIONAL SYSTEM ....cccuiiiiiiiiinrmmnnnsscsnnnnmnnsssssssssssssnnsssssnes 254
14. INFORMATION ON CHANGES IN NATIONAL REGISTRY ...c..ceeiiiiinnrmnnnesssesnnnnnmnsssesssssssssnnsssssses 255




BiZE

Kraiowy Osrodek Bilansowania i Zarzadzania Emisiami NATIONAL |NVE NTORY REPORT 2013

15. CHANGES IN INFORMATION ON MINIMIZATION OF ADVERSE IMPACTS IN ACCORDANCE WITH

ARTICLE 3.14 ... ceiiiieniiiiiiiiiiiiieeeiiieseeesssasssiieeseeessssasssssseseteessssssssssesssessssssssssssseseeesssssssssssenenns 258
ABBREVIATIONS .....cceiiiiiiiiiiiiiieeiiinieeeiesasaiiiesseeesssassssiiieseeeeessssssssessseesssssssssssseseassssssssssssenanns 259
REFERENCES ....ccuuuuiiiiiiiiiiiiiiiiiiieiiieiieiiiiesesesesesasssisisseeesssssssssssesseesessssssssssseseessssssssssssssesessnnnns 260
ANNEX 1. KEY CATEGORIES IN 2011 .....ccceeuueuiiiiiiiiiininnniiiiiiiiiiiemssssiiiiiieieeemsssssiiisteesmssssssssssseens 265
ANNEX 2. FUEL CONSUMPTION AND GHG EMISSION FACTORS FROM SELECTED CATEGORIES OF CRF
SECTOR L.A ..ottt eeresaas s e s s e e e s s saa s s s s et e e e e s s saasssssesesessssssssssssseseeessssssssnasnnnnns 272
ANNEX 3. CALCULATION OF CO, PROCESS EMISSION FROM AMMONIA PRODUCTION................. 302
ANNEX 4. ENERGY BALANCE DATA FOR MAIN FUELS IN 2011........c.ccccooiririmmmmnnnnniiinnennnnnenessninnnenn 303
ANNEX 5. QUALITY ASSURANCE AND QUALITY CONTROL PLAN ......cccoiriiimmmmnnnnniinnnnennnnnaeessinnnenns 305
ANNEX 6. UNCERTAINTY ASSESSMENT OF THE 2011 INVENTORY ......ccovviiimmmennniiiiniiinieneeenninnnenn 308
ANNEX 7. SEF REPORT ...ttt ssssssaas s s s e s e ssaa s ss s s s s s s s snassssssssnenes 315




Kraiowy Osrodek Bilansowania i Zarzadzania Emisiami NATIONAL |NVE NTORY REPORT 2013

EXECUTIVE SUMMARY

ES.1. Background information on greenhouse gas inventories, climate change and supplementary
information required under Article 7, paragraph 1, of the Kyoto Protocol

ES.1.1. Background information on climate change

Poland has been the signatory to the United Nations Framework Convention on Climate Change
(UNFCCC) since 1994 and to its Kyoto Protocol since 2002 thus joining the international efforts
aiming at combat climate change. One of the main obligations resulting from ratification of the Kyoto
Protocol by Poland is to reduce the greenhouse gas emissions by 6% in 2008-2012 in relation to the
base year which was chosen as 1988 according to Article 4.6 of the UNFCCC and Decision 9/CP.2. For
gases like: HFCs, PFCs and SF¢ the year 1995 was established as the base one.

ES.1.2. Background information on greenhouse gas inventories in Poland

The Polish greenhouse gas inventory is compiled on an annual basis and submitted in the required by
the UNFCCC deadline. The underlying National Inventory Report (NIR), submitted in 2013, presents
the results of the greenhouse gases (GHGs) inventory in Poland for 2011 as well as for the whole
preceding period since 1988.

The Polish inventory covers the following GHGs:

e carbon dioxide (CO,),

¢ methane (CH.),

e nitrous oxide (N,0),

e hydrofluorocarbons - HFCs (HFC-23, HFC-32, HFC-43-10mee, HFC-125, HFC-134a, HFC-1433,
HFC-152a, HFC-227ea),

e perfluorocarbons - PFCs (perfluoromethane - CF,, perfluoroethane - C,Fs, perfluorobutane -
C4F10) and

e sulphur hexafluoride (SFg).

Information on emissions of the following GHG precursors is also reported: carbon monoxide (CO),
nitrogen oxides (NO,), non-methane volatile organic compounds (NMVOC) and sulphur dioxide (SO,)
where data are in line with the current submission under UNECE CLRTAP as well as under NEC
directive.

The national inventory and accompanying tables of Common Reporting Format (CRF) have been
prepared in accordance with the UNFCCC reporting guidelines on annual inventories
(FCCC/SBSTA/2006/9). Methodologies used to calculate emissions and sinks of GHGs are in
accordance with methods recommended in publications of Intergovernmental Panel on Climate
Change - IPCC, namely Revised 1996 Guidelines for National Greenhouse Gas Inventories, Good
Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories and Good
Practice Guidance for Land Use, Land use Change and Forestry. According to these guidelines country
specific methods have been used where appropriate giving more accurate emission data.

The unit responsible for compiling the GHG inventory is the National Centre for Emissions
Management (KOBiIZE) in the Institute of Environmental Protection National Research Institute,
supervised by the Ministry of Environment.
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ES.1.3. Background information on supplementary information required under Article 7, paragraph
1, of the Kyoto Protocol

Poland, as the Party to the Kyoto Protocol, is required to present additional information in the
National Inventory Report since 2010. This information relates to the activities in frames of Article
3.3 of the Kyoto Protocol and selected by Poland additional activities under Article 3.4 (Forest
Management), information on accounting of Kyoto units, national inventory system, national registry
and on minimization of adverse impacts in accordance with Article 3.14.

Poland’s assigned amount units (AAU) for 2008-2012 have been calculated based on GHG emissions
for 1988 estimated in 2006 and revised in course of the review of Initial report of Poland under the
Kyoto Protocol performed in 2007 [IRR 2007]. The fixed GHG inventory in 1988 amounted to
563 442.774 Gg CO; eq., so the Poland’s AAU is:

563 442.774 Gg CO,eq. * 94% * 5 = 2 648 181.038 Gg CO, eq.

The national Commitment Period Reserve (CPR), which is the minimum quantity of Kyoto Protocol
units in the national registry in the first commitment period in 2008-2012, has been estimated on
the basis of the reviewed and approved by ERT inventory for 2010, which amounted to 402 409.367
Gg CO, eq., multiplied by 5 years:

402 409.367 Gg CO, eq. *5=2012 046.833 Gg CO; eq.

Detail additional information required by the Kyoto Protocol is presented in Part Il of the NIR.

ES.2. Summary of national emission and removal related trends, and emission and removals from
KP-LULUCEF activities

ES.2.1. GHG inventory

The GHG emissions in the base year 1988 and the year 2011, expressed as CO, equivalents, are
presented in table ES.1. In 2011 the total national emission of GHG was 399.39 million tonnes of CO,
eq., excluding GHG emissions and removals from category 5 (Land use, land use change and forestry
— LULUCF). Compared to the base year (1988), the 2011 emissions have decreased by 29.1%.

Table ES.1. National emissions of greenhouse gases for the base year 1988 and 2011 [Gg CO, eq.]

Base year 2011
— — 2011/base
Pollutant Emission in Emission in
year [%]
COz eq.[Gg] | CO;eq.[Gg]
CO; (with LULUCF) 436 209.10 306 138.93 70.18
CO; (without LULUCF) 469 143.82 330309.43 70.41
CH4 (with LULUCF) 53672.51 37787.07 70.40
CH4 (without LULUCF) 53665.03 35537.91 66.22
N,O (with LULUCF) 40334.29 27 249.62 67.56
N,O (without LULUCF) 40333.53 27 240.63 67.54
HFCs 26.44 6210.80 23488.97
PFCs 250.18 49.88 19.94
SFe 23.77 40.90 172.10
TOTAL net emission (with LULUCF) 530 466.09 377 477.20 71.16
TOTAL without LULUCF 563 442.77 399 389.55 70.88

*data presented as the base year relates to emissions in

target

1988 established for accounting the Kyoto Protocol reduction
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Trend of aggregated greenhouse gases emissions follows the trend of emissions CO, alone which is
the primary greenhouse gas emitted in Poland. The GHGs trend for period between 1988 and 1990
indicates dramatic decrease triggered by significant economical changes, especially in heavy industry,
related to political transformation from centralized to market economy. This drop in emissions
continued up to 1993 and then emissions started to rise with a peak in 1996 as a result of
development in heavy industry and other sectors and dynamic economic growth. The succeeding
years characterize slow decline in emissions up to 2002, when still energy efficiency policies and
measures were implemented, and then slight increase up to 2007 caused by animated economic
development. Since 2008 stabilisation in emissions has been noted with distinct decrease in 2008
related to world economic slow-down (tables ES.2, ES.3 and figure ES.1).

Table ES.2. National emissions of greenhouse gases for 1988—-2011 according to gases

1988* 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
ene €Oz eq.[Gg] [CO; eq. [Gg] |CO; eq. [Gg] | CO; eq. [Gg] |CO eq. [Gg] | CO eq. [Gg] [CO2 eq. [Gg] | CO2 eq. [Gg] [CO; eq. [Gg] [CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg]
€O, (with LULUCF) 461277.49 | 437 704.75 | 353 746.11 | 350 479.75 [ 350 467.76 [ 350 058.44 [ 348 211.13 | 350 447.29 | 362 655.03 | 353 757.57 | 325 835.63 [315323.80
(L:Sié‘gi:)hwt 469073.95|449431.81|372288.35[370479.67 [361097.07 [361410.39 (357 130.66 | 358 302.29 | 371 682.59 | 362 466.34 | 335 326.82 (326 065.72
CH, (with LULUCF) 55062.55 | 54417.43 | 49362.87 | 47862.47 | 45801.77 | 45365.80 | 45657.31 | 45613.49 | 45685.96 | 46 011.73 | 44 661.45 | 44 528.69
f::é‘g;ﬁwt 5287247 | 52222.97 | 4716641 | 45686.82 | 43418.00 | 43 156.35 | 43445.64 | 4341047 | 43445.54 | 43805.65 | 42469.64 | 42314.05
N,0 (with LULUCF) 40088.78 | 42102.69 | 37453.55 | 30967.64 | 28805.22 | 28 981.07 | 29351.55 | 30390.65 | 30089.71 | 30292.72 | 30314.33 | 29386.34
[‘de::)hwt 40071.30 | 42085.69 | 37437.00 | 30956.80 | 28748.17 | 28 965.36 | 29335.75 | 30378.30 | 30070.45 | 30281.46 | 30306.87 | 2936829
HFCs NANO NANO NANO NANO NA,NO NANO NANO 189.90 292.49 415.91 505.30 724.26
PFCs 127.55 127.77 122.88 122.40 116.61 125.47 132.33 148.96 139.45 149.56 150.87 145.27
SF¢ NANO NANO NANO NANO NA,NO NA,NO 13.91 30.53 24.95 24.02 25.09 24.64
TOTAL (with LULUCF) 556 556.37 | 534 352.64 | 440 685.41 | 429 432.26 425 191.36 424 530.79 | 423 366.23 | 426 820.82 | 438 887.58 | 430 651.51 | 401 492.67 | 390 133.00
TOTAL (without
LULUCF) 562 145.27 (543 868.23 | 457 014.65 | 447 245.69 | 433 379.85 | 433 657.57 [ 430 058.30 | 432 460.44 | 445 655.46 | 437 142.93 | 408 784.60 | 398 642.23

* emissions for 1988 estimated for entire series up to 2011 for consistency of data and methodologies applied; emissions
differ from those fixed for accounting the Kyoto Protocol reduction target

Table ES.2. (cont.) National emissions of greenhouse gases for 1988—-2011 according to gases

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
ene CO; eq. [Gg] |CO; eq. [Gg] [CO; eq. [Gg] | COz eq. [Gg] [CO eq. [Gg] |CO, eq. [Gg] | CO; eq. [Gg] | COz eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | COz eq. [Gg] [ CO; eq. [Gg]
€O, (with LULUCF) | 305018.53 | 298 552.68 | 286 198.95 | 297 553.04 | 297 590.37 [ 294 146.08 | 304 269.83 | 308 549.37 | 300 308.23 | 284 431.97 | 305 309.21 | 306 138.93
fszé"c"i:)h"“‘ 315539.64 [312083.43 |300519.43 |312481.07 | 316 204.78 [ 318019.54 | 331 550.47 [ 332 612.82 | 326 847.15 | 311 773.19 | 332573.75 | 330 309.43
CH, (with LULUCF) | 41567.84 | 40927.07 | 39900.64 | 4034432 | 40092.68 | 40547.64 | 40953.95 | 40243.46 | 3935520 | 38189.86 | 3868241 | 37787.07
fs:é"c";h"“‘ 39361.03 | 3874234 | 37701.27 | 38056.54 | 37885.74 | 3832561 | 38723.15 | 38023.22 | 37127.90 | 35959.16 | 3644845 | 35537.91
N2O (with LULUCF) | 29193.09 | 29337.84 | 28 407.77 | 28590.99 | 28897.62 | 29287.76 | 30497.23 | 31402.22 | 30960.80 | 27313.07 | 26 868.99 | 27 249.62
E‘J?Jz’;m“t 2917630 | 2932865 | 28392.43 | 28558.89 | 28883.07 | 2927196 | 30483.24 | 31392.31 | 3095055 | 27302.49 | 26 860.62 | 2724063
HFCs 112778 | 171739 | 222121 | 272342 | 3482.23 | 442487 | 5053.80 [ 564157 5114.06 545334 | 569434 6210.80
PFCs 151.88 168.74 177.61 17231 175.86 160.65 166.08 158.41 139.85 59.24 56.13 49.88
SFs 24.18 23.96 24.41 2172 23.44 28.09 34.80 32.66 34.46 39.42 37.07 40.90
ISIC;L‘;""" 377 083.30 [ 370 727.68 | 356 930.59 | 369 405.80 | 370 262.20 [ 368 595.09 | 380 975.69 | 386 027.69 | 375 912.60 | 355 486.89 | 376 648.14 [ 377 477.20
TOTAL (without
LULUCE) 385380.81 [382064.51 |369 036.35 [382013.94 | 386 655.12 | 390 230.71 | 406 011.53 | 407 860.99 | 400 213.95 | 380 586.83 | 401 670.35 | 399 389.55

Table ES.3. National emissions of greenhouse gases for 1988—-2011 according to IPCC categories

1988* 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
IPCC sector
€Oz eq. [Gg] | COz eq. [Gg] [CO; eq. [Gg] [ CO; eq. [Gg] |CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO2 eq. [Gg] [CO; eq. [Gg] [CO: eq. [Gg]

1. Energy 470203.27]| 449 799.19]| 374 069.28 | 374 593.98 | 365 079.44| 367 091.25 360 725.59| 361 867.95| 376 982.71| 366 724.67| 338 916.54 | 330 890.23
2. Industrial
Pm:esfe;'a 29787.98| 28925.03| 22024.98| 19055.26| 18217.13| 18206.60| 20704.02 21941.52| 20851.44| 21459.27| 19757.68| 18901.07
3. Solvent and Other

1006.46 946.14 629.23 608.22 558.57 519.36 521.05 524.81 550.00 548.63 552.44 547.19
Product Use
4. Agriculture 50763.84| 53587.52| 49655.35| 42040.69| 38499.62| 36704.72| 36981.38| 37077.84| 36064.97| 36917.34| 37675.34| 36227.97
5. Land-Use, Land-
Use Change and -5588.89| -9515.59| -16329.24( -17813.43| -3188.49| -9126.78| -6692.07 -5639.62| -6767.88| -6491.43| -7291.93| -8509.23
Forestry
6. Waste 10383.71| 10610.35] 10635.81| 10947.54]| 11025.08| 11135.64]| 11126.25| 11048.33| 11206.35| 11493.03[ 1188260 12075.77

TOTAL net emission

(with LULUCF) 556 556.37| 534 352.64| 440 685.41 | 429 432.26| 425 191.36| 424 530.79| 423 366.23 | 426 820.82| 438 887.58| 430 651.51| 401 492.67 | 390 133.00

* emissions for 1988 estimated for entire series up to 2011 for consistency of data and methodologies applied; emissions
differ from those fixed for accounting the Kyoto Protocol reduction target
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Table ES.3. (cont.) National emissions of greenhouse gases for 1988-2011 according to IPCC
categories

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

IPCC sector
CO; eq. [Gg] |CO; eq. [Gg] [CO; eq. [Gg] | CO2 eq. [Gg] [CO: eq. [Gg] | CO; eq. [Gg] |COz eq. [Gg] | CO2 eq. [Gg] | CO2 eq. [Gg] | COz eq. [Gg] | CO2 eq. [Gg] [ CO2 eq. [Gg]
1. Energy 317797.83[316438.61]305226.87[316161.75|319373.26[317294.89]| 328 976.85] 32767632 321468.59] 310717.64 330275.36] 325205.95
i'm"c‘::;';'a' 21457.87| 20104.70| 18370.47| 2126520 2292091| 27934.13| 30417.41| 3273238| 31569.96| 23641.43| 2595046| 28719.88

3. Solvent and Other

627.89 631.77 661.01 645.02 677.09 687.75 761.46 721.65 797.18 751.41 779.40 788.67
Product Use
4. Agriculture 34462.84| 34139.19| 34037.24| 33439.96| 33275.37| 33787.05] 35349.87| 36169.59]| 36166.32 35209.61| 34560.56] 34929.80
5. Land-Use, Land-
Use Change and -8297.52| -11336.83| -12105.77| -12608.14| -16 392.92| -21635.62| -25035.84| -21833.30| -24301.36| -25099.94| -25022.21| -21912.35
Forestry
6. Waste 11034.38] 10750.24| 10740.77| 10502.01| 10408.49| 10526.90|) 10505.94 10561.06 10211.91 10266.73 10104.57 9 745.25

TOTAL net emission

(with LULUCF) 377 083.30| 370 727.68| 356 930.59| 369 405.80 370 262.20| 368 595.09| 380 975.69| 386 027.69| 375912.60| 355 486.89| 376 648.14| 377 477.20
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Figure ES.1. Trend of aggregated GHGs emissions excluding category 5 for 1988—-2011

* emissions for 1988 estimated for entire series up to 2011 for consistency of data and methodologies applied; emissions
differ from those fixed for accounting the Kyoto Protocol reduction target

ES.2.2. KP-LULUCF activities

The emissions and removals balance of greenhouse gases for the period 2008-2011, to related
activities of land use, land use change and forestry (LULUCF) under Article 3.3 and 3.4 of the Kyoto
Protocol are presented in Table ES.4. For activities related to afforestation/reforestation and forest
management estimated balance is negative, what means the activity is considered as a net CO, sink.
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Table ES.4. The emissions and removals balance of greenhouse gases for the period 2008-2011, to
related activities of land use, land use change and forestry (LULUCF) [Gg CO, eq.]

Kyoto Protokol Activity 2008 2009 2010 2011
Afforestation/ reforestation -5158.57 -5515.64 -5819.83 -6192.16
-10 238,49

Deforestation 258.02 268,07 229,03 235,67
Forest management -27 408.87 -28 168.61 -28043.34 -25232.72

Cropland management NA NA NA NA

Art. 3.4
Grazing land management NA NA NA NA
Revegetation NA NA NA NA

ES.3. Overview of source and sink category emission estimates and trends, including KP-LULUCF
activities

ES.3.1. GHG inventory

Carbon dioxide emissions

The CO, emissions (excluding category 5) in 2011 were estimated as 330.31 million tonnes. This is
29.6% lower than in the base year. CO, emission (excluding category 5) accounted for 82.7% of total
GHG emissions in Poland in 2011. The main CO, emission source is Fuel Combustion (1.A)
subcategory. This sector contributed to the total CO, emission by 92.2% in 2011. The shares of the
main subcategories were as follows: Energy industries — 52.6%, Manufacture Industries and
Construction — 9.4%, Transport — 14.5% and Other Sectors — 15.7%. Industrial Processes contributed
to the total CO, emission by 6.4% in 2011. Mineral Products (especially Cement Production) is the
main emission source in this sector. The CO, removal in LULUCF sector in 2011, was calculated to be
approximately 24.2 million tonnes. It means that app. 7.3% of the total CO, emissions are offset by
CO, uptake by forests.

Methane emissions

The CH, emission (excluding category 5) amounted to 1 692.28 Gg in 2011 i.e. 35.54 million tonnes of
CO, equivalents. Compared to the base year, the emission in 2011 was lower by 33.8%. The
contribution of CH, to the national total GHG emission was 8.9% in 2011. Three of main CH, emission
sources include the following categories: Fugitive Emissions from Fuels, Agriculture and Waste. They
contributed 32.9%, 34.1% and 23.6% to the national methane emission in 2011, respectively. The
emission from the first mentioned sector was covered by emission from Underground Mines (20.2%
of total CH, emission) and Oil and Natural Gas system (12.7% of total CH,; emission). The emission
from Enteric Fermentation dominated in Agriculture and amounted to app. 26.1% of total CH,
emission in 2011. Waste disposal sites contributed to 20.5% of the methane emission from total CH,
emission and Wastewater Handling contributed to 3.1% of total CH, emission.
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Nitrous oxide emissions

The nitrous oxide emissions (excluding category 5) in 2011 were 87.87 Gg i.e. 27.24 million tonnes of
CO, equivalents. The emission was app. 32.5% lower than the respective figure for the base year. The
contribution of N,O to the national total GHG emission was 6.8% in 2011. The main N,O emission
sources and its shares in total N,O emission in 2011 are as follow: Agricultural Soils — 65.0%, Manure
Management — 18.8%, Chemical Industry —3.9% and Fuel Combustion —7.7%.

Emissions of industrial gases

The total emission of industrial gases (HFCs, PFCs and SFg) in 2011 was 6 301.58 Gg CO, eq. what
accounts for 1.6% of total GHG emissions share in 2011. Industrial gases emissions were about
1997.8% higher comparing to the base year (table ES.2). This significant growth in HFCs emission is
mainly due to the increase in emission from refrigeration and air conditioning equipment. Share of
HFCs, PFCs and SF¢ in total 2011 emissions was respectively as follows: 1.56%, 0.01% and 0.010%.

ES.3.2. KP-LULUCF activities

Estimated emissions and removals of greenhouse gases for the period 2008-2011, associated with
the LULUCF activities under Article 3.3 and 3.4 of the Kyoto Protocol are presented in Table S.4. in
Section E.S.2.2.

Considering the afforestation activity, associated CO2 sink increased by 12% comparing to 2008. The
emissions associated with deforestation in comparison to 2008 decreased by 8.7%. The size of net
absorption for forest management activity for the year 2011 is approximately 8 % lower than in 2008.
Decreasing area subject to the activity “forest management” and increasing volume of harvested
timber, drive mainly the final estimates. Volume of harvested timber in 2011 in comparison to 2008,
increased by 8.5% from 34.273 million m3 to the level of 37.180 million m3.

ES.4. Trends of indirect greenhouse gases and SO,

Emissions of all GHG precursors diminished significantly since 1990. In case of SO, emissions, which
amounted to 910.0 Gg in 2011, the decrease was noted by about 70% between 1990 and 2011 what
was caused by the decline of the heavy industry in the late 1980s and early 1990s. In late 1990s the
emissions declined because of the diminished share of coal and lignite among fuels used for power
and heat generation. Additionally flue gases desulphurisation had the impact for SO, emissions
decrease. Emissions of NO, in 2011 amounted 850.7 Gg and decreased by more than 30% between
1990 and 2011. Similar to sulphur dioxide, most of the reductions were triggered by the decline of
the heavy industry in the late 1980s and early 1990s as well as the lower share of hard coal and
lignite in fuel used in 1990s. Increasing emissions from road transport cause comparatively lower
total emission reductions than in case of SO,. CO emissions in 2011 amounted to 2915.8 Gg and
dropped by more than 60% between 1990 - 2011 triggered by the same reasons as for SO, and NO,.
Emissions of NMVOC were about 652.0 Gg in 2011 and decreased by 20% between 1990 and 2011.
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PART I:
ANNUAL INVENTORY SUBMISSION

1. INTRODUCTION

1.1. Background information on greenhouse gas inventories, climate change and
supplementary information required under Article 7, paragraph 1, of the Kyoto Protocol

1.1.1. Background information on climate change

Poland has been the signatory to the United Nations Framework Convention on Climate Change
(UNFCCC) since 1994 and to its Kyoto Protocol since 2002 thus joining the international efforts
aiming at combat climate change. One of the main obligations resulting from ratification of the Kyoto
Protocol by Poland is to reduce the greenhouse gas emissions by 6% in 2008-2012 in relation to the
base year which was chosen as 1988 according to Article 4.6 of the UNFCCC and Decision 9/CP.2. For
gases like: HFCs, PFCs and SF¢ the year 1995 was established as the base one.

The basic evidence for fulfilling obligations resulting from the Convention and its Protocol is annual
inventory of greenhouse gases of anthropogenic origin made by Parties to the Convention. The
report has been prepared following the provisions of the decision 18/CP.8 and 14/CP.11, updating
the ,,Guidelines for the Preparation of National Communications by Parties included in Annex | to the
Convention, Part |: UNFCCC Reporting Guidelines on Annual Inventories” (document
FCCC/SBSTA/2006/9). This report contains also supplementary information related to Article 7.1 in
accordance to decision 15/CMP.1.

Underlying report has been elaborated for fulfilling Poland’s obligations under United Nations
Framework Convention on Climate Change (UNFCCC) signed in New York on 9 May 1992 and its
Kyoto Protocol signed in Kyoto on 11 December 1997 of which Poland is the Party, as well as for the
needs of Decision 280/2004/EC of the European Parliament and of the Council of 11 February 2004
concerning a mechanism for monitoring Community greenhouse gas emissions and for implementing
the Kyoto Protocol.

1.1.2. Background information on greenhouse gas inventories

The Polish greenhouse gas inventory is compiled on an annual basis and submitted in the required by
the UNFCCC deadline. The underlying National Inventory Report (NIR), submitted in 2013, presents
the results of the greenhouse gases (GHGs) inventory in Poland for 2011 as well as for the whole
preceding period since 1988.

The Polish inventory covers the following greenhouse gases:

- carbon dioxide (CO,),

- methane (CH,),

- nitrous oxide (N,0),

- hydrofluorocarbons — HFCs (HFC-23, HFC-32, HFC-43-10mee, HFC-125, HFC-134a, HFC-1433,
HFC-152a, HFC-227ea),

- perfluorocarbons — PFCs (perfluoromethane - CF,, perfluoroethane - C,Fg, perfluorobutane -
C4F10) and

- sulphur hexafluoride (SFg).

Information on emissions of the following GHG precursors is also reported: carbon monoxide (CO),
nitrogen oxides (NO,), non-methane volatile organic compounds (NMVOC) and sulphur dioxide (SO,)
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where data are in line with the current submission under UNECE CLRTAP as well as under NEC
directive.

The national inventory and accompanying tables of Common Reporting Format (CRF) have been
prepared in accordance with the UNFCCC reporting guidelines on annual inventories
(FCCC/SBSTA/2006/9). Methodologies used to calculate emissions and sinks of GHGs are in
accordance with methods recommended in publications of Intergovernmental Panel on Climate
Change - IPCC, namely: Revised 1996 Guidelines for National Greenhouse Gas Inventories, Good
Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories as well as
Good Practice Guidance for Land Use, Land use Change and Forestry. According to these guidelines
country specific methods have been used where appropriate giving more accurate emission data.

The unit responsible for compiling the GHG inventory is the National Centre for Emissions
Management (KOBIiZE) in the Institute of Environmental Protection National Research Institute
supervised by the Minister of Environment.

1.1.3. Background information on supplementary information required under Article 7, paragraph
1, of the Kyoto Protocol

Poland, as the Party to the Kyoto Protocol, is required to present additional information in the
National Inventory Report since 2010. This information relates to the activities in frames of Article
3.3 of the Kyoto Protocol and selected by Poland additional activities under Article 3.4 (Forest
Management), information on accounting of Kyoto units, national inventory system, national registry
and on minimization of adverse impacts in accordance with Article 3.14.

Poland’s assigned amount units (AAU) for 2008-2012 were calculated based on GHG emissions for
1988 estimated in 2006 and revised in course of the review of Initial report of Poland under the
Kyoto Protocol performed in 2007 [IRR 2007]. The fixed GHG inventory in 1988 amounted to
563 442.774 Gg CO; eq., so the Poland’s AAU is:

563 442.774 Gg CO, eq. * 94% * 5 =2 648 181.038 Gg CO, eq.

The national Commitment Period Reserve (CPR), which is the minimum quantity of Kyoto Protocol
units in the national registry in the first commitment period in 2008-2012, has been estimated on
the basis of the reviewed and approved by ERT inventory for 2010, which amounted to 402 409.367
Gg CO, eq., multiplied by 5 years:

402 409.367 Gg CO, eq. * 5 = 2 012 046.833 Gg CO, eq.

This value of CPR is still valid and placed at the registry account of Poland. Any new data on CPR
which could be calculated based on the currently presented GHG emissions estimations for 2011 for
Poland cannot be introduced into the Union registry due to technical problems. For more
information see Chapter 12.5.

Detail additional information required by the Kyoto Protocol is presented in Part Il of the NIR.
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1.2. A description of the institutional arrangements for inventory preparation, including
the legal and procedural arrangements for inventory planning, preparation and
management

The Act on the system to manage the emissions of greenhouse gases and other substances (Journal
of Laws No 130 item 1070) established a legal base to manage national emission cap for greenhouse
gases or other substances in a way that should ensure that Poland complies with EU and
international commitments and will allow for cost-effective reductions of pollutant emission. The
area of work specified in the act, carried out by the National Centre for Emissions Management
(Krajowy Osrodek Bilansowania i Zarzgdzania Emisjami — KOBIZE), include:

— carry out tasks associated with functioning of the national system to balance and forecast
emissions, including managing a national database on greenhouse gas emissions and other
substances,

— elaborate methodologies to estimate emissions for individual types of installations or
activities and methodologies to estimate emission factors per unit of produced good, fuel
used or raw material applied,

— elaborate emission reports and forecasts (projections) for air pollutants,

— manage the national registry for Kyoto Protocol units,

— manage the list of JI projects in Poland for which the letters of endorsement or approval have
been issued,

— administration of Emission Trading Scheme.

The Minister responsible for issues related to the environment supervises the carrying out of tasks by
KOBIZE.

The emission calculation, choices of activity data, emission factors and methodology are performed
by Emission Balancing and Reporting Unit (ZBIRE) in the National Centre for Emissions Management.
The national Centre is collaborating with a number of individual experts as well as institutions when
compiling inventories. Among the latter are: Central Statistical Office (GUS), Agency of Energy Market
(ARE), Institute of Ecology of Industrial Areas in Katowice (IETU), Motor Transport Institute (ITS) as
well as Office for Forest Planning and Management (BULGIL). These institutions are mainly involved
in providing activity data for inventory estimates. The experts of the National Centre have access to
the individual data of entities participating in the European Union Emission Trading Scheme (EU-ETS).
This verified data is included in GHG inventory for some IPCC subcategories (e.g. in some subsectors
in industrial processes).

Prior to submission the elaborated inventories undergo internal process for the official consideration
and approval. The responsibility for approval GHG inventories lies on the Minister of Environment.

1.3. Inventory preparation

The GHG emission estimates are based on methodologies elaborated by the Intergovernmental Panel
on Climate Change (IPCC) and recommended by the UNFCCC, while emissions of indirect gases
according to methodology elaborated by UNECE/EMEP. Wherever necessary and possible, domestic
methodologies and emission factors have been developed to reflect country specific conditions. The
most important features of the inventory preparation and archiving can be briefly summarized in the
following way:

e activity data are mostly taken from official public statistics (GUS, EUROSTAT) or, when
required data are not directly available, (commissioned) research reports or expert estimates
are used instead,
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e emission factors for the main emission categories are mostly taken from reports on domestic
research; IPCC default data are used in cases where the emission factors are highly uncertain
(e.g. CH,4 and N,0 emission from stationary combustion), or when particular source category
contribution to national total is insignificant,

e All activity data, emission factors and resulting emission data are stored at ZBIRE’s database
in the KOBIZE, which is constantly updated and extended to meet the ever changing
requirements for emission reporting, with respect to UNFCCC and LTRAP as well as their
protocols.

1.4. Brief general description of methodologies and data sources used

The GHG emissions and removals inventory presented in this report follow the recommended IPCC
Guidelines for national inventories [IPCC 1997, 2000, 2003, 2006]. According to these guidelines
country specific methods have been used where appropriate giving more accurate emission data
especially in case of key categories. For categories where emissions do not occur or are not
estimated the abbreviations NO and NE were used in tables. More detail description of
methodologies used in Polish GHG inventory is given in sections 3-8.

It should be mentioned that terms emission ,sector” and ,category” (as well as subsector and
subcategory) used in his report, are used interchangeably and refer to source categories in the IPCC
guidelines.

The non-CO, GHG emissions from fuel combustion (1.A. category) were estimated based on fuel
consumption estimates and respective emission factors. Data on fuel consumption for stationary
sources with disaggregation into fuel type and source category come from fuel balances elaborated
by Central Statistical Office and reported to Eurostat.

One of the steps of emission inventorying from the 1.A. Energy category is preparation of energy
budgets for main fuels (energy carriers). These budgets are prepared based on the national energy
balances published by Central Statistical Office and Agency of Energy Market. The tables of the
national energy balance include detailed information on the ins and outs of all the energy carriers
used in Poland, as well as information on their conversions to other energy carriers and on their
direct consumption. The data for international bunker are also assessed.

The example of evaluation of hard coal consumption is given in table 1.1. The examples of the fuel
budgets for: lignite, natural gas, coke-oven gas and blast furnace gas are presented in Annex 4.
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Table 1.1. Hard coal consumption

Hard coal - Eurostat
National fuel balance R
10° Mg T
In 91 403 2174 217
From national sources 76 448 1809 132
1) Indigenous production 75 668 1791 485
2) Transformation output orreturn 780 17 647
3) Stock decrease 0 0
Import 14 955 365 085
Out 91 403 2174 217
National consumption 79 363 1 863 946
1) Transformation input 61 487 1419 544
a)inputforsecondaryfuel production 12 418 366 592
b) fuel combustion 49 069 1052 952
2) Direct consumption 17 876 444 402
Non-energy use 74 1683
Combusted directly 17 802 442 719
Combusted in Poland 66 871 1495671
Stock increase 869 20 558
Export 7 007 196 233
Losses and statistical differences 4164 93 480
Net calorificvalue MJ/kg 22.37 |

The data on quantity of coal combusted in whole country in a given year (tab. 1.1) is used for
calculation of the average net calorific value of this fuel. This calculated net calorific value provides
then the basis for the estimation of country specific CO, emission factor based on empirical formula
that apply the relationship between net calorific value and elemental carbon content in fuel (see
chapter 3.1.1). This factor can be used for estimation of the potential CO, emission from coal
combustion. The amount of fuel combusted in given year, calculated in fuel budget, can be compared
with total consumption of this fuel in all sectors. It is one of the ways of verifying of sectoral
approach.

Basic information on activity data regarding IPCC categories, are usually published in various Eurostat
databases and GUS statistical yearbooks. The activity data that are not available in GUS publications
have been worked out by experts based on studies commissioned by the Ministry of Environment
specifically for the GHG emission inventory purposes.

Eurostat database containing domestic data transferred by GUS is the main source of activity data for
Energy sector (Annex 4). The data on fuel consumption in Road Transportation subcategory was also
taken from Eurostat database and next disaggregated on individual vehicle types based on
methodology developed in the Motor Transport Institute.
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1.5. Brief description of key categories

The source/sink categories in all sectors are identified to be key categories on the basis of their
contribution to the total level and/or trend uncertainty in accordance with IPCC Good Practice
Guidance [IPCC 2000]. The complete tables with level and trend assessments are given in Annex 1.

1.6. Information on the QA/QC plan including verification and treatment of confidentiality
issues where relevant

For further improvement of QA/QC procedures the Programme for Quality Assurance and Quality
Control for annual greenhouse gas inventory [QA/QC 2012] has been updated this year. The QA/QC
programme has been elaborated in line with the IPCC Good Practice Guidance and Uncertainty
Management in National GHG Inventories (2000) to assure high quality of the Polish annual
greenhouse gas inventory. The QA/QC programme contains tasks, responsibilities as well as time
schedule for performance of the QA/QC procedures. For more detailed information see Annex 5.

Based on recommendations of the IPCC Good Practice Guidance and Uncertainty Management in
National GHG Inventories the following elements of the Quality Assurance and Quality Control
system has been addressed:

* Inventory agency responsible for coordinating QA/QC activities,

* QA/QCplan,

e General QC procedures (Tier 1 method),

e Source category-specific QC procedures (Tier 2),

¢ QA review procedures,

¢ Reporting, documentation and archiving procedures.

The unit directly responsible for GHG inventory preparation, as well as for co-ordination and
implementation of QA/QC procedures within inventory, is the National Centre for Emissions
Management (KOBIZE) in the Institute of Environmental Protection National Research Institute (10$
PIB) established based on Act of 17 July 2009 on the System to Manage the Emissions of Greenhouse
Gases and Other Substances (Journal of laws Nr 130 item 1070on 18 August 2009). The Minister
responsible for the environment shall supervise the performance of responsibilities by KOBIZE.

According to Article 11 of above mentioned Act the National Centre prepare and submit to the
Minister of Environment, 30 days before the deadlines of the provisions of European Union law or
international environmental agreements, annual greenhouse gas inventories carried out in
accordance with the guidelines of the UNFCCC and the substances listed in the Convention on Long-
range Transboundary Air Pollution (UNECE CLRTAP). KOBIZE draws up also sets of information and
reports, including those on emissions, for the purpose of public statistics (Art. 3.3.3).
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1.7. General uncertainty evaluation, including data on the overall uncertainty for the
inventory totals

Uncertainty evaluation made for 2011 is based on calculations and national expert’s judgments/
estimations as well as opinions expressed by international experts during the review lead by UNFCCC
Secretariat in the years 2007-2012. Calculations include simplified method for sector 5 and for
fluorinated industrial gases.

The estimate of emission uncertainty for the year 2011 was made using Tier 1 approach. The
uncertainty ranges varied significantly among various source categories and are presented within
sectoral chapters 3-8. More details, including sectoral information on uncertainty ranges, are given in
Annex 6.

1.8. General assessment of the completeness
The Polish GHG emission inventory includes calculation of emissions from all relevant sources

recommended by the international guidelines. Only CO, from Coal Mining and Handling (1.B.1.a) is
not considered due to the lack of data at this level of aggregation.
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2. TRENDS IN GREENHOUSE GAS EMISSIONS

2.1. Description and interpretation of emission trends for aggregated greenhouse gas
emissions

For carbon dioxide, net emission is calculated by subtracting from the total CO, emission — the
emissions and removals from category 5. Land Use, Land Use Change and Forestry (LULUCF).
According to the IPCC methodology, CO, emissions are given with and without contributions from
category 5. Also following IPCC, emission of CO, from biomass, is not included in the national total.

For non-CO, gases, the inventory results can also be presented (table 2.1) in units of CO, equivalents
by applying values of the so called Global Warming Potentials - GWP. GWP for methane is 21, and for
nitrous oxide 310. Carbon dioxide is the main GHG in Poland with the 82.7% (excluding category 5)
share in 2011, while the methane contributes with 8.9% (excluding category 5) to the national total.
Nitrous oxide contribution is 6.8% (excluding category 5) and all industrial GHG together contribute
1.6%. Percentage share of GHG in national total emissions in 2011 is presented at figure 2.1.

Table 2.1. Greenhouse gas emissions in 2011 in CO, eq.

2011
Pollutant Emissionin

€0, eq. [Ge] Share [%]
CO; (with LULUCF) 306 138.93 81.10
CO; (without LULUCF) 330309.43 82.70
CHy4 (with LULUCF) 37787.07 10.01
CH4 (without LULUCF) 35537.91 8.90
N2O (with LULUCF) 27249.62 7.22
N,O (without LULUCF) 27 240.63 6.82
HFCs 6210.80 1.56
PFCs 49.88 0.01
SFs 40.90 0.01
TOTAL net emission (with LULUCF) 377 477.20 100.00
TOTAL without LULUCF 399 389.55 100.00

N,O

6.8%

HFC
1.6%

PFC

0.012%
SFs

0.01%

Figure 2.1. Percentage share of greenhouse gases in national total emission in 2011 (excluding
category 5)
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Emissions of main GHGs in 2011, disaggregated into main source sub-sectors, are given in table 2.2.
Respective values for the fluorinated industrial gases are presented in table 2.3. Discussion of these
results is given in the following sections.

Table 2.2. Emissions of CO,, CH;and N,O in 2011 [Gg]

[Gg] co, CH,4 N,O

TOTAL without LULUCF 330309.43 1692.28 87.87
TOTAL with LULUCF 306 138.93 1799.38 87.90
1. Energy 308 389.70 700.86 6.77
A.Fuel Combustion 304568.18 144.66 6.77
1. Energy Industries 173 821.99 4.50 2.76

2. ManufacturingIndustries and Construction 31062.53 3.70 0.52

3. Transport 47 987.70 5.04 1.91

4. Other Sectors 51695.95 131.41 1.58

5. Other IE, NO IE, NO IE, NO

B. Fugitive Emissions from Fuels 3821.52 556.20 0.00
1. Solid Fuels 2097.42 342.04 NA

2. Oiland Natural Gas 1724.10 214.16 0.00

2. Industrial Processes 21029.08 14.56 3.49
A. Mineral Products 10711.41 NA NA
B. Chemical Industry 3968.60 12.90 3.43

C. Metal Production 6 006.06 1.66 0.06
D. Other Production 8.20 NE NE
G. Other 334.81 NO NO
3. Solventand Other Product Use 664.67 NE 0.40
4. Agriculture NE 576.83 73.60
A. Enteric Fermentation NE 442.22 NE
B. Manure Management NE 133.77 16.48
D. Agricultural Soils NE NA 57.09

F. Field Burning of Agricultural Residues NE 0.84 0.03

5. Land Use, Land-Use Change and Forestry -24170.50 107.10 0.0290
A. Forest Land -31019.63 0.59 0.0092

B. Cropland 3316.34 IE, NO| IE, NO, NA,
C.Grassland 220.88 0.06 0.00089
D.Wetlands 3145.92 106.45 0.0189
E.Settlements 165.99 NA, NO NA, NO

F. Other Land NA, NO NA, NO NA, NO
6. Waste 225.98 400.03 3.61
A. Solid Waste Disposal on Land NA, NO 347.16 NE
B. Wastewater Handling NE 52.88 3.58
C. Waste Incineration 225.98 NO 0.03
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Table 2.3. Emissions of industrial gases: HFCs, PFCs and SFg in 2011 [Gg eq. Gg]

2011 HFCs PFCs SFe Totalin eq.

Cco;
Total Industrial gases [Ggeq. CO;] 6210.80 49.88 40.90 6301.58
C. Metal Production NE 37.07 4.35 41.42
3. Aluminium Production NE 37.07 4.35 41.42
F.Consumption of Halocarbons and SFg 6210.80 12.81 36.56 6260.17
1. Refrigeration and Air Conditioning Equipment 6044.53 NO NO 6044.53
2.Foam Blowing 24.21 NO NO 24.21
3. Fire Extinguishers 27.27 12.81 NA 40.08
4. Aerosols 110.59 NA NA 110.59
8. Electrical Equipment NA NA 36.56 38.55

As a supplement to the tables 2.2 and 2.3, table 2.4 includes percentage contributions of main source
sectors to the national totals in 2011 for CO,, CH, and N,0.

Trend of aggregated greenhouse gases emissions follows the trend of emissions CO, alone which is
the primary greenhouse gas emitted in Poland. The GHGs trend for period between 1988 and 1990
indicate dramatic decrease triggered by significant economic changes, especially in heavy industry,
related to political transformation from centralized to market economy. This drop in emissions
continued up to 1993 and then emissions started to rise with peak in 1996 as a result of development
in heavy industry and other sectors and dynamic economic growth. The succeeding years
characterize slow decline in emissions up to 2002, when still energy efficiency policies and measures
were implemented, and then slight increase up to 2007 caused by animated economic development.
Since 2008 stabilisation in emissions has been noted with distinct decrease in 2008 related to world
economic slow-down (figure 2.2 and tables 2.5 and 2.6).
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Table 2.4. Percentage shares of individual source sectors in 2011 emissions

Percentage share ofemissions of source sectors in Share [%]
currentyear without LULUCF Cco, CH, N,O

TOTAL 100.00 100.00 100.00
1.Energy 93.36 41.41 7.70
A. Fuel Combustion 92.21 8.55 7.70
1. Energy Industries 52.62 0.27 3.14
2. ManufacturingIndustries and Construction 9.40 0.22 0.59
3. Transport 14.53 0.30 2.18
4. Other Sectors 15.65 7.77 1.80
5. Other 0.00 0.00 0.00
B. Fugitive Emissions from Fuels 1.16 32.87 0.00
1. Solid Fuels 0.63 20.21 0.00
2. Oiland Natural Gas 0.52 12.65 0.00
2. Industrial Processes 6.37 0.86 3.98
A. Mineral Products 3.24 0.00 0.00
B. Chemical Industry 1.20 0.76 3.91
C. Metal Production 1.82 0.10 0.07
D. Other Production 0.00 0.00 0.00
G. Other 0.10 0.00 0.00
3. Solvent and Other Product Use 0.20 0.00 0.46
4. Agriculture 0.00 34.09 83.76
A. Enteric Fermentation 0.00 26.13 0.00
B. Manure Management 0.00 7.90 18.75
D. Agricultural Soils 0.00 0.00 64.97
F. Field Burning of Agricultural Residues 0.00 0.05 0.04
5. Land Use, Land-Use Change and Forestry - - -
A.Forest Land : : :
B. Cropland - - -
C.Grassland - - -
D. Wetlands - - -
E.Settlements - - -
F.OtherLand - - -
6. Waste 0.07 23.64 4.11
A. Solid Waste Disposal on Land 0.00 20.51 0.00
B. Wastewater Handling 0.00 3.12 4.07
C. Waste Incineration 0.07 0.00 0.04
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Table 2.5. National emissions of greenhouse gases for 1988—-2011 according to gases [Gg CO, eq.]

1988* 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
ene €Oz eq.[Gg] [CO eq. [Gg] |CO; eq. [Gg] | CO; eq. [Gg] |CO: eq. [Gg] | CO2 eq. [Gg] [CO2 eq. [Gg] | CO2 eq. [Gg] [CO; eq. [Gg] [CO; eq. [Gg] | CO; eq. [Gg] | CO2 eq. [Gg]
€O, (with LULUCF) 461277.49 | 437 704.75 | 353 746.11 | 350 479.75 [ 350 467.76 [ 350 058.44 [ 348 211.13 | 350 447.29 | 362 655.03 | 353 757.57 | 325 835.63 [ 315 323.80
fszé‘gi:)hou 469073.95|449431.81|372288.35[370479.67 [361097.07 [361410.39 (357 130.66 | 358 302.29 | 371 682.59 | 362 466.34 | 335326.82 (326 065.72
CH, (with LULUCF) 55062.55 | 54417.43 | 49362.87 | 47862.47 | 45801.77 | 45365.80 | 45657.31 | 45613.49 | 45685.96 | 46011.73 | 44 661.45 | 44 528.69
fs:s‘g;hou 5287247 | 52222.97 | 4716641 | 45686.82 | 43418.00 | 43 156.35 | 43445.64 | 4341047 | 43445.54 | 43805.65 | 42469.64 | 42314.05
N,O (with LULUCF) 40 088.78 | 42102.69 | 37453.55 | 30967.64 | 28 805.22 | 28 981.07 | 29351.55 | 30390.65 | 30089.71 | 30292.72 | 30314.33 | 29386.34
[‘J?Jg;hour 40071.30 | 42085.69 | 37437.00 | 30956.80 | 28748.17 | 28 965.36 | 29335.75 | 30378.30 | 30070.45 | 30281.46 | 30306.87 | 2936829
HFCs NANO NANO NANO NANO NA,NO NANO NA,NO 189.90 292.49 415.91 505.30 724.26
PFCs 127.55 127.77 122.88 122.40 116.61 125.47 132.33 148.96 139.45 149.56 150.87 145.27
SF¢ NANO NANO NANO NANO NA,NO NA,NO 13.91 30.53 24.95 24.02 25.09 24.64
TOTAL (with LULUCF) 556 556.37 | 534 352.64 | 440 685.41 | 429 432.26 425 191.36 | 424 530.79 | 423 366.23 | 426 820.82 | 438 887.58 | 430 651.51 | 401 492.67 | 390 133.00
TOTAL (without
LULUCF) 562 145.27 (543 868.23 | 457 014.65 | 447 245.69 | 433 379.85 | 433 657.57 [ 430 058.30 | 432 460.44 | 445 655.46 | 437 142.93 | 408 784.60 | 398 642.23

* emissions for 1988 estimated for entire series up to 2011 for consistency of data and methodologies applied; emissions
differ from those fixed for accounting the Kyoto Protocol reduction target

Table 2.5. (cont.) National emissions of greenhouse gases for 1988-2011 according to gases [Gg CO,

eq.]
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
GHG

CO; eq. [Gg] |CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] |CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg]
€O, (with LULUCF) [305018.53 | 298552.68 | 286 198.95 | 297 553.04 | 297 590.37 [ 294 146.08 | 304 269.83 | 308 549.37 | 300 308.23 | 284 431.97 | 305 309.21 | 306 138.93
ESEL(J‘Z':)hO“t 315539.64 [312083.43 |300519.43 | 312481.07 | 316 204.78 [ 318 019.54 | 331 550.47 [ 332 612.82 | 326 847.15[ 311 773.19 | 332573.75 | 330 309.43
CH,4 (with LULUCF) 41567.84 | 40927.07 | 39900.64 | 40344.32 | 40092.68 | 40547.64 | 40953.95 | 40243.46 | 39355.20 | 38189.86 | 38682.41 | 37787.07
ES:L(J‘Z':)hO“t 39361.03 | 3874234 | 37701.27 | 38056.54 | 37885.74 | 3832561 | 38723.15 | 38023.22 | 37127.90 | 35959.16 | 3644845 | 35537.91
N2O (with LULUCF) | 29193.09 | 29337.84 | 28 407.77 | 28590.99 | 28897.62 | 29287.76 | 30497.23 | 31402.22 | 30960.80 | 27313.07 | 26 868.99 | 27 249.62
[‘J?Jg:)hou 2917630 | 2932865 | 28392.43 | 28558.89 | 28883.07 | 2927196 | 30483.24 | 31392.31 | 3095055 | 27302.49 | 26 860.62 | 2724063
HFCs 112778 | 171739 | 222121 | 272342 | 3482.23 | 442487 | 5053.80 5641.57 5114.06 5453.34 5694.34 6210.80
PFCs 151.88 168.74 177.61 17231 175.86 160.65 166.08 158.41 139.85 59.24 56.13 49.88
SFs 24.18 23.96 24.41 21.72 23.44 28.09 34.80 32.66 34.46 39.42 37.07 40.90
Iz:ﬁ"cg"'th 377 083.30 [ 370 727.68 | 356 930.59 | 369 405.80 | 370 262.20 [ 368 595.09 | 380 975.69 | 386 027.69 | 375 912.60 | 355 486.89 | 376 648.14 [ 377 477.20
TOTAL (without
LULUCE) 385380.81[382064.51 |369 036.35[382013.94 | 386 655.12 [ 390 230.71 | 406 011.53 | 407 860.99 | 400 213.95 [ 380 586.83 | 401 670.35 [ 399 389.55

Table 2.6. National

emissions of greenhouse gases for 1988-2011 according to IPCC

categories [Gg

CO; eq.]

1988* 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

IPCC sector
€Oz eq. [Gg] | COz eq. [Gg] [CO; eq. [Gg] [ COz eq. [Gg] |CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO; eq. [Gg] | CO, eq. [Gg] | CO2 eq. [Gg] [CO; eq. [Gg] [CO: eq. [Gg]

1_Energy 470 203.27] 449 799.19| 374 069.28 | 374 593.98 | 365 079.44] 367 091.25| 360 725.59| 361 867.95] 376 982.71| 366 724.67| 338 916.54 | 330 890.23
2. Industrial
Pm:e;:es”a 29787.98| 2892503 2202498 1905526| 18217.13| 18206.60| 20704.02| 2194152| 20851.44| 2145927| 1975768 18901.07
3. Solvent and Other

1006.46 946.14 629.23 608.22 55857 51936 521.05 524.81 550.00 548.63 552.44 547.19
Product Use
4. Agriculture 50763.84] 53587.52| 4965535| 4204069| 38499.62| 36704.72| 36981.38| 37077.84| 3606497| 36917.34] 3767534] 3622797
5. Land-Use, Land-
Use Change and 558889| -951559| -16329.24| -17813.43| -8188.49| -9126.78| -6692.07| -563962| -6767.88| -6491.43| -720193| -8509.23
Forestry
6. Waste 10383.71| 10610.35] 1063581| 1094754| 1102508| 1113564] 1112625| 11048.33| 11206.35]| 1149303 11882.60| 1207577
'(rvc::;t"'.'l'fl_zec':;“"’" 556 556.37 [ 534 352.64 | 440 685.41 | 429 432.26 425 191.36| 424 530.79| 423 366.23 | 426 820.82| 438 887.58]| 430 651.51 | 401 492,67 390 133.00

* emissions for 1988 estimated for entire series up to 2011 for consistency of data and methodologies applied; emissions
differ from those fixed for accounting the Kyoto Protocol reduction target
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Table 2.6. (cont.) National emissions of greenhouse gases for 1988—2011 according to IPCC categories

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
IPCC sector

CO; eq. [Gg] |CO; eq. [Gg] [CO; eq. [Gg] | CO2 eq. [Gg] | CO2 eq. [Gg] | CO; eq. [Gg] | CO2 eq. [Gg] [ CO2 eq. [Gg] | CO; eq. [Gg] | CO2 eq. [Gg] [ CO2 eq. [Gg] | CO; eq. [Gg]
1. Energy 317797.83]| 316 438.61 305 226.87[ 316 161.75[319373.26] 317 294.89]| 328 976.85| 327 676.32| 321 468.59| 310717.64[ 330275.36 325 205.95
i'm'::::e:”a' 21457.87| 20104.70( 18370.47| 21265.20| 2292091 27934.13| 30417.41| 3273238| 31569.96| 23641.43| 2595046 28719.88
3. Solvent and Other 627.89 631.77 661.01 645.02 677.09 687.75 761.46 72165 797.18 751.41 779.40 788.67
Product Use
4. Agriculture 34 462.84| 34139.19] 34037.24] 33439.96] 3327537] 33787.05] 35349.87] 3616959] 36166.32] 3520961 3456056 34929.80
5. Land-Use, Land-
Use Change and -8297.52| -11336.83| -12105.77| -12608.14 | -16392.92| -21635.62| -25035.84| -21833.30| -24301.36| -25099.94| -25022.21| -21912.35
Forestry
6. Waste 1103438 10750.24| 10740.77] 10502.01 10408.49] 10526.90| 10505.94| 10561.06| 10211.91| 10266.73] 1010457 974525

TOTAL net emission

(with LULUCF) 377 083.30| 370 727.68| 356 930.59| 369 405.80 370 262.20| 368 595.09| 380 975.69| 386 027.69| 375912.60| 355 486.89| 376 648.14| 377 477.20

600

500

400

300

CO, eq. [Tg]

200

100

0
* A O o N O g 1n W N 0 OO O o3 N O I N OV N 0 O O -
0 0 OO O O OO O O OO o O O O O O O O O O O o o oI o
o O o o o o o o o o o o O O O O O O O o o o o o
A = H HdA H Hd H Hd H Hd H N NN NN NN NN N NN
—

o J
Figure 2.2. Trend of aggregated GHGs emissions (excluding category 5) for 1988-2011

* emissions for 1988 estimated for entire series up to 2011 for consistency of data and methodologies applied; emissions
differ from those fixed for accounting the Kyoto Protocol reduction target
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2.2. Description and interpretation of emission trends by gas

Carbon dioxide (COZ)

In 2011, the CO, emissions (without LULUCF) were estimated as 330.31 million tonnes, while when
sector 5. LULUCF is included the figure reaches 306.14 million tonnes (table 2.1). CO, share in total
GHG emissions in 2011 amounted to 82.7%. The main CO, emission source is Fuel Combustion (1.A)
subcategory. This sector contributed to the total CO, emission (without LULUCF) by 92.2% in 2011
(fig. 2.3). The shares of the main subcategories in 1.A were as follows: Energy industries - 52.6%,
Manufacture Industries and Construction — 9.4%, Transport — 14.5% and Other Sectors — 15.7%.
Sector 2. Industrial Processes contributed to the total CO, emission by 6.4% in 2011. Mineral Products
(especially Cement Production) is the main emission source in this sector. The CO, emission/removal
in LULUCF sector in 2011, was calculated to be approximately 24.2 million tonnes. It means that app.
7.3% of the total CO, emissions are offset by CO, uptake by forests.

4. Agriculture

0.0%

6. W 1.A.1. Energy
: iSte Industries
0.1% 52.6%

1.A.2.

Manufacturing
Industriesand

3. Solventand
Other Product Use

0.2% Construction
9.4%
2. Industrial 1.A.3. Transport
Processes 14.5%
6.4%
1.B. Fugitive 1.A.4. Other
Emissions from Sectors
Fuels 15.7%

1.2%

Figure 2.3. Carbon dioxide emission (excluding category 5) in 2011 by sector
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Methane (CH,)

The CH4 emission (excluding category 5) amounted to 1 692.28 Gg in 2011 i.e. 35.54 million tonnes of
CO, equivalents (table 2.1). CH, share in total GHG emissions in 2011 amounted to 8.9%. Three of
main CH, emission sources include the following categories: Fugitive Emissions from Fuels,
Agriculture and Waste. They contributed to 32.9%, 34.1% and 23.6% of the national methane
emission in 2011, respectively (fig. 2.4). The emission from the first mentioned sector was covered by
emission from Underground Mines (app. 20.2% of total CH, emission) and Oil and Natural Gas system
(about 12.7% of total emission). The emission from Enteric Fermentation dominated in Agriculture
and amounted to app. 26.1% of total methane emission in 2011. Disposal sites contributed to 20.5%
of the methane emission and Wastewater Handling contributed to 3.1%.

6. Waste
(o)
23.6% 1.A. Fuel
Combustion
8.5%
1.B. Fugitive
4. Agriculture Emission from
34.1% Fuels
32.9%

3. Solventand

Other Product 5 Ind -
Use . Industria
0.0% Processes

0.9%

Figure 2.4. Methane emission (excluding category 5) in 2011 by sector
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Nitrous oxide (N,O)

The nitrous oxide emissions (excluding category 5) in 2011 were 87.87 Gg i.e. 27.24 million tonnes of
CO, equivalents (table 2.2). N,O share in total GHG emissions in 2011 amounted to 6.8%. The main
N,O emission sources and its shares in total N,O emission in 2011 are: Agricultural Soils — 65.0%,
Manure Management — 18.8%, Chemical Industry —3.9% and Fuel Combustion — 7.7% (fig. 2.5).

3. Solventand
Other Product
Use
2. Industrial 0.5% 4.B. Manure
Processes Management
4.0% 18.8%
/> 4.D. Agricultural
1. Energy Soils
7.7% 65.0%
4.F. Field
6. Waste Burning of
4.1% Agricultural
Residues
0.0%

Figure 2.5. Nitrous oxide emission (excluding category 5) in 2011 by sector

Industrial gases

The total emission of industrial gases (HFCs, PFCs and SFg) in 2011 was 6 301.58 Gg CO, eq. what
accounts for 1.6% of total GHG emissions share in 2011. This significant growth in HFCs emission is
mainly due to the increase in emission from refrigeration and air conditioning equipment. Shares of
HFCs, PFCs and SFg in total 2011 GHG emissions was respectively as follows: 1.56%, 0.01% and
0.010%.

The total emissions in 2011 according to groups of industrial gases are as follows: HFCs —6.21 million
tonnes of CO, equivalents, PFCs — 0.05 million tonnes of CO, equivalents and SFg — 0.04 million
tonnes of CO, equivalents.
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Comparison of GHG emissions to the base year (1988/1995)

Percentage share of individual GHGs to national total in the base year (1988) are presented in Table
2.7 and figure 2.6. The emissions given here for base year are those accepted for the purpose of
estimation of Assigned Amount under Kyoto Protocol obligations for 2008-2012 [IRR 2007], which
accounted for 563 442.77 Gg CO, eq. Compared to 1988, the percentage share of CO, (excluding
category 5) in 2011 decreased from 83.3% to 82.7%.

Table 2.7. Emissions of greenhouse gases in base year (1988) in CO, equivalent

base year 1988
Pollutant Emissionin
Share [%]
CO; eq. [Gg]
CO;, (with LULUCF) 436 209.10 82.2
CO; (without LULUCF) 469 143.82 83.3
CH4 (with LULUCF) 53672.51 10.1
CH4 (without LULUCF) 53665.03 9.5
N,O (with LULUCF) 40334.29 7.6
N,O (without LULUCF) 40333.53 7.2
HFCs 26.44 0.0
PFCs 250.18 0.044
SFe 23.77 0.004
TOTAL net emission (with LULUCF) 530466.09 100.0
TOTAL without LULUCF 563442.77 100.0
*the base year for HFCs, PFCs and SFg is 1995
HFC
0.005%
PFC
0.044%
SFe
0,0049
co, /004%
83,3%

Figure 2.6. Percentage share of national greenhouse gas emissions in base year (1988) excluding
emission from sector 5

The data for the GHGs and for the national total GHG emission for 2011 in comparison to the base
year are given in table 2.8 and illustrated on figure 2.7 also in relation to the Poland’s reduction
target under the Kyoto Protocol.

30



Krajowy Oérodek Bilansowania i Zarzadzania Emisiami

NATIONAL INVENTORY REPORT 2013

Table 2.8. Greenhouse gas emissions in 2011 with respect to base year 1988/1995*

Base year 2011
— — 2011/base
Pollutant Emission in Emission in
year [%]
CO; eq.[Gg] | CO;eq.[Gg]
CO; (with LULUCF) 436 209.10 306138.93 70.18
CO; (without LULUCF) 469 143.82 330309.43 70.41
CH4 (with LULUCF) 53672.51 37787.07 70.40
CH4 (without LULUCF) 53665.03 35537.91 66.22
N,O (with LULUCF) 40334.29 27 249.62 67.56
N,O (without LULUCF) 40333.53 27 240.63 67.54
HFCs 26.44 6210.80 23488.97
PFCs 250.18 49.88 19.94
SFs 23.77 40.90 172.10
TOTAL net emission (with LULUCF) 530466.09 377 477.20 71.16
TOTAL without LULUCF 563442.77 399 389.55 70.88
*the base year for HFCs, PFCs and SFg is 1995
600000
500000 \ \\
\—‘/\ KP target
o
Q
S 300000
(8]
bo
(G)
200000
100000
0 T T T T T T T T T T T T T T T T T T T T T T T 1
0 DNDO A ANNMIFILNONOWMDNDNOANNSTLL ONOWODO -
000NN DDNDDHDDNDDNDNDNOOOOOOO OO0 O o o
A OO OO OO OO OO OO OO O OOOOOoOOoOOoOOo
™ A A A A A AN AN AN AN AN AN AN AN ANANANAN

Figure 2.7. Trend of aggregated GHG emissions in 1988-2011 relative to

target

Carbon dioxide

CO, emission (excluding category 5) had decreased by app. 29.6% from the base year to 2011.

The following changes took place in the structure of fuel use:
- share of solid fuels decreased from 82.1% in base year 1988 to 55.4% in 2011
- share of liquid fuels increased from 11.1% (base year 1988) to 23.9% (2011)
- share of gaseous fuels increased from 6.0% (base year 1988) to 11.8% (2011).

Poland’s Kyoto Protocol
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Methane

CH, emission (excluding category 5) had decreased by app. 33.8% from the base year to 2011. The
reasons for that are as follow:

- the decrease in emission from Enteric Fermentation by 40.9%
- the decrease in Fugitive Emission by 48.6%
- theincrease in emission from Waste by 26.2%.

Nitrous oxide

The nitrous oxide emissions (excluding category 5) in 2011 were app. 32.5% lower than the
respective figure for the base year. The share in Manure Management decreased from 23.1% in the
base year 1988 to 18.8% in 2011, in Agricultural Soils increased from 55.5% in the base year 1988 to
65.0% in 2011 and in Chemical Industry decreased from 12.4% in the base year 1988 to 3.9% in 2011.

Industrial gases: HFCs, PFCs and SFg

HFCs emissions in 2011 were 234.9 times higher than in base year (1995). This significant growth in
HFCs emission is mainly due to the increase in emission from refrigeration and air conditioning
equipment. PFCs emissions in 2011 were 80.1% lower than in base year (1995). The PFCs emission
changes between 2011 and the preceding years depend on the aluminium production levels (main
PFC source) and the use of C4Fy in fire extinguishers.

SFs emissions in 2011 were about 72.1% higher than in base year (1995). Leakage from electrical
equipment during its use and production is the main SFg emission.

Large percentage increase of industrial gases emissions, compared to the base year (1995), does not
influence significantly the national total GHG emission trend, because all the fluorinated industrial
gases together contributed merely app. 1.6% to the national total in 2011.

2.3. Description and interpretation of emission trends by category

Table 2.9 includes emissions of greenhouse gases from all categories for the base year 1988/1995
(fixed for the purpose of accounting the Kyoto Protocol reduction) and for year 2011 according to
main categories. In 2011 total GHG emissions accounted for 399.39 million tons CO, eq. excluding
sector 5. LULUCF. Comparing to the fixed base year emissions in 2011 decreased by 29.1%.

Table 2.9. GHG emissions according to main sectors in base year (1988) and 2011

Total [Ggeqg.CO,] (2011-
Base year 2011 base[l)yil])ase
TOTAL with LULUCF 530516.30 377 477.20 -28.8
TOTAL without LULUCF 563442.77 399 389.55 -29.1
1.Energy 470309.06 325205.95 -30.9
2. Industrial Processes 32832.19 28719.88 -12.5
3. Solventand Other Product Use 1006.46 788.67 -21.6
4. Agriculture 50893.90 34929.80 -31.4
5. Land-Use Change and Forestry -32926.48 -21912.35 -33.5
6. Waste 8401.16 9745.25 16.0
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2.3.1. Energy (IPCC category 1)

The emission of GHGs from Energy sector in 2011 was 325.2 million tons of CO, equivalent. CO,
emission share exceeded 94.8% of the total GHG emissions within 1. Energy category (table 2.10).
The most emission intensive category was 1.A.1. Fuel combustion activities related mostly to heavy
industry sector, highly energy consuming.

Table 2.10. GHG emissions from sub-sectors in category 1. Energy in 2011

GHG % share ) L
. . % Share in total GHG emission from
. . Emission inthe total .
GHG emission categories L a givensub-sector
[Gg COz-eq] emission

from Energy CO, CH4 N,O
1. TOTAL ENERGY 325205.95 100.0 94.8 4.5 0.6
A. Fuel Combustion 309704.11 95.2 93.7 0.9 0.6
1. EnergyIndustries 174770.89 53.7 53.4 0.0 0.3
2. Manufacturing Industries and Construction 31300.71 9.6 9.6 0.0 0.0
3. Transport 48 687.22 15.0 14.8 0.0 0.2
4. Other Sectors 54 945.28 16.9 15.9 0.8 0.2
5. Other 0.00 0.0 0.0 0.0 0.0
B. Fugitive Emissions from Fuels 15501.84 4.8 1.2 3.6 0.0
1. Solid Fuels 9280.28 2.9 0.6 2.2 0.0
2. Oiland Natural Gas 6221.57 1.9 0.5 1.4 0.0

2.3.2. Industrial Processes and Solvent and Other Product Use (IPCC categories 2 and 3)

Table 2.11 shows detailed information on emissions of CO,, CH, N,O as well as HFCs, PFCs, SFq in 2.
Industrial Processes sector and in 3. Solvent and Other Product Use sector in 2011. CO, is dominating
among GHGs — it’s contribution exceeds 73.2%. The main GHG emission sources in this category
were: production processes of cement, nitric acid and ammonia.

The emissions of GHG from 3. Solvent and Other Product Use sector includes N,O emissions from
anaesthesia (15.7%) and CO, emissions (recalculated from NMVOC) (84.3%).

Table 2.11. The emissions of CO,, CH, and N,0 from sub-sectors in categories: 2. Industrial Processes
and 3. Solvents and Other Product Use in 2011

GHG % share . o .
L . % Share in total GHG emission from a given sub-
Emission inthe total
L sector
GHG emission categories [Gg CO,-eq] emission
i HFC, PFC
from Industrial o, CHa N,0
Processes and SFg
2. TOTAL INDUSTRIAL PROCESSES 28719.88 100.0 73.2 1.1 3.8 21.9
A. Mineral Products 10711.41 37.3 37.3 0.0 0.0
B. Chemical Industry 5304.12 18.5 13.8 0.9 3.7
C. Metal Production 6101.16 21.2 20.9 0.1 0.1 0.1
D. Other Production 8.20 0.0 0.0 0.0 0.0
F. Consumption of Halocarbons and SF6 6260.17 21.8 21.8
G. Other 334.81 1.2 1.2 0.0 0.0
3. TOTAL SOLVENT AND OTHER PRODUCT USE 788.67 100 84.3 0.0 15.7

33



Kraiowy Osrodek Bilansowania i Zarzadzania Emisiami NATIONAL INVENTORY REPORT 2013

2.3.3. Agriculture (IPCC category 4)

The main sources of GHG in category 4. Agriculture were: 4.D. Agricultural Soils, 4.A. Enteric
Fermentation and 4.B. Manure Management (table 2.12). N,O emission share was the largest in total
GHG emission from 4. Agriculture in 2011 and came from both — direct (mineral and organic
fertilization) and indirect (volatilization, leaching and runoff from applied synthetic fertilizer and
animal manure) N,O emissions from soils.

Table 2.12. GHG emissions from sub-sectors in category 4. Agriculture in 2011

GHG % share % Share in total GHG
o ) Emission inthe total emission from a given
GHG emission categories [Gg COs-eq] emission sub-sector
from Agriculture CH, N,O
4. TOTAL AGRICULTURE 34929.80 100.0 34.7 65.3
A. Enteric Fermentation 9 286.65 26.6 26.6 0.0
B. Manure Management 7917.63 22.7 8.0 14.6
D. Agricultural Soils 17 697.57 50.7 0.0 50.7
F. Field Burning of Agricultural Residues 27.94 0.1 0.1 0.0

2.3.4. Waste (IPCC category 6)
As it can be seen in table 2.13, the emission of CH, dominated in this sector in 2011 (almost 86.2%).

The main part of GHG emissions came from 6.A. Solid waste disposal on land and 6.B. Wastewater
handling.

Table 2.13. GHG emissions from sub-sectors in category 6. Waste in 2011

GHG % share
L . % Share in total GHG emission from
o . Emission in the total )
GHG emission categories [Gg COs-eq] emission a givensub-sector
from Waste CO; CHg, N,O
6. TOTAL WASTE 9745.25 100 2.3 86.2 11.5
A. Solid Waste Disposal on Land 7290.34 74.8 0.0 74.8 0.0
B. Wastewater Handling 2218.83 22.8 0.0 11.4 11.4
C. Waste Incineration 236.08 2.4 2.3 0.0 0.1

2.4. Description and interpretation of emission trends for indirect greenhouse gases and
SO,

Emissions of all GHG precursors diminished significantly since 1990. In case of SO, emissions, which
amounted to 910.0 Gg in 2011, the decrease was noted by about 70% between 1990 and 2011 what
was caused by the decline of the heavy industry in the late 1980s and early 1990s. In late 1990s the
emissions declined because of the diminished share of coal and lignite among fuels used for power
and heat generation. Additionally flue gases desulphurisation had the impact for SO, emissions
decrease. Emissions of NO, in 2011 amounted 850.7 Gg and decreased by more than 30% between
1990 and 2011. Similar to sulphur dioxide, most of the reductions were triggered by the decline of
the heavy industry in the late 1980s and early 1990s as well as the lower share of hard coal and
lignite in fuel used in 1990s. Increasing emissions from road transport cause comparatively lower
total emission reductions than in case of SO,. CO emissions in 2011 amounted to 2915.8 Gg and
dropped by more than 60% between 1990 - 2011 triggered by the same reasons as for SO, and NO,.
Emissions of NMVOC were about 652.0 Gg in 2011 and decreased by 20% between 1990 and 2011.
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Below emission trends of SO,, NO,, NMVOC and CO for 2000-2011 are presented for which
recalculations were made in 2013.
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Figure 2.8. Emissions of CO in 2000-2011
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Figure 2.9. Emissions of SO, in 2000-2011
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Figure 2.10. Emissions of NO, in 2000-2011
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Figure 2.11. Emissions of NMVOC in 2000-2011
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2.5. Description and interpretation of emission trends for KP-LULUCF inventory in
aggregate and by activity, and by gas

Estimated emissions and removals of greenhouse gases for the period 2008-2011, related to the
LULUCEF activities under Article 3.3 and 3.4 of the Kyoto Protocol are presented in Table 2.14.

Table 2.14. The emissions and removals balance of greenhouse gases for the period 2008-2011, to
the related activities of land use, land use change and forestry (LULUCF) [Gg.]

Kyoto Activity Gg 2008 2009 2010 2011
Protocol
CO, eq. -4 900.55 -5247.57 -5590.80 -5956.49
Afforestation/ CO, -5159.67 -5517.33 -5 820.70 -6 193.33
reforestation CH, 0.04 0.07 0.03 0.05
Art. 3.3 N,O 0.001 0.001 0.001 0.001
CO, eq. 258.02 268.07 229.03 235.67
. CO, 258.02 268.07 229.03 235.67
Deforestation
CH,4 NO NO NO NO
N,O NO NO NO NO
CO, eq. -27 408.87 -28 168.61 -28 043.34 -25232.72
CO, -27 424.15 -28 191.07 -28 054.41 -25.246.88
Forest management
CH,4 0.59 0.87 0.43 0.55
Art. 3.4 N,O 0.01 0.01 0.01 0.01
Cropland management NA NA NA NA NA
Grazing land NA NA NA NA NA
management
Revegetation NA NA NA NA NA

Considering the afforestation activity, estimated CO, sink increased by 20% comparing to 2008. The
emissions associated with deforestation in comparison to 2008 decreased by 8.7%, as a result of
lower than in the compared year areas of forest land designated for non-forest purposes. The size of
net absorption for forest management for the year 2011 is about 8% lower than in 2008. Decreasing
area (subject of activities related to forest management) and increasing volumes of harvested
timber, mainly drive the final estimates. Volumes of harvested timber in 2011 in comparison to 2008,
increased by 8.5% from 34.273 million m? to the level of 37.180 million m>.
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3. ENERGY (CRF SECTOR 1)
3.1. Overview of sector
Following categories from sector 1 have been identified as key sources (excluding LULUCF):

1.A.1, 1.A.2, 1.A.4 Stationary combustion of solid, liquid and gaseous fuels (CO, emission),

share in total GHG emission 63.2%
1.A.1, 2, 4 - Stationary combustion Other Fuels (CO, emission), share in total GHG emission 1.0%
1.A.3.b - Transport Road Transportation (CO, emission), share in total GHG emission 11.8%
1.B.1.a - Coal Mining and Handling (CH, emission), share in total GHG emission 1.8%
1.B.2.b - Natural Gas (CH, emission), share in total GHG emission 1.1%

Share of these categories in total Poland's GHG emissions is 78.9%.

Figure 3.3.1 shows emission trend in Energy sector while figure 3.1.2 shows emission trend according
to subcategories 1.A. Fuel combustion and 1.B. Fugitive emission. Emission from subcategory 1.A.
Fuel combustion is the largest contributor to emissions from sector 1. Energy —in 2011 over 95%.
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Figure 3.1.1. GHG emission trend in period 1988 — 2011 in sector Energy
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38



Krajowy Oérodek Bilansowania i Zarzadzania Emisiami NATIONAL INVENTORY REPORT 2013

3.1.1 Fuel combustion (CRF sector 1.A)

Combustion as a source of GHG emission occurs in the following category groups:
1.A.1. Energy industries
1.A.2. Manufacturing industries and construction
1.A.3. Transport
1.A.4. Other sectors:
a. Commercial/Institutional
b. Residential
c. Agriculture/Forestry/Fishing

Share of that sector in total GHG emission in 2011 is over 77%. Subsector 1.A.1. Energy Industries is
by far the largest contributor to emissions from fuel combustion (see figure 3.1.3).
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Figure 3.1.3. GHG emissions from fuel combustion in 1988-2010 according to subcategories

Emissions in 1.A.1 Energy Industries category are estimated for each detailed sub-categories as
follows:

a) 1.A.1.a Public Electricity and Heat Production
— public thermal power plants
— autoproducing thermal power plants (CHP)
— heat plants
b) 1.A.1.b Petroleum Refining
c) 1.A.1.c Manufacture of Solid Fuels and Other Energy Industries
- coke-oven and gas-works plants
- mines and patent fuel/briquetting plants
- other energy industries (oil and gas extraction; own use in Electricity, CHP and heat plants)

Emissions in 1.A.2 Manufacturing Industries and Construction category are estimated for each fuel in
detailed sub-categories as follows:

a) Iron and Steel - 1.A.2.a

b) Non-Ferrous Metals - 1.A.2.b
c) Chemicals - 1.A.2.c

d) Pulp, Paper and Print - 1.A.2.d
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e) Food Processing, Beverages and Tobacco - 1.A.2.e
f) Other - 1.A.2.f:
- construction and other industry branches not included elsewhere

Estimation of emissions in 1.A.3 Transport are carried out for each fuel in sub-categories listed
below:

a) Civil Aviation (1.A.3.a)

b) Road Transportation (1.A.3.b)
¢) Railways (1.A.3.c)

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

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

Emissions in 1.A.4 Other Sectors are estimated for each fuel in detailed sub-categories given below:

a) Commercial/Institutional (1.A.4.a)

b) Residential (1.A.4.b)

c) Agriculture/Forestry/Fishing (1.A.4.c)
- agriculture — stationary sources,
- agriculture — mobile sources: off-road vehicles and other machinery
- fishing.

The amount of CO, emissions from fuel combustion in stationary sources were estimated on the level
determined as IPCC Tier 2. In this case the calculation was based on the following equation:

E=3 (EFa * Asp)
where: E - emission
EF - emission factor
A - fuel consumption
a - fuel type, b - sector

The amount of combusted fuel was accepted according to data included in the energy balance
submitted by GUS to Eurostat [EUROSTAT].

List of combusted fuels for which GHG emissions were estimated based upon selected or calculated
emission factors is as follows:

- liquid fuels: fuel oil, diesel oil, liquid petroleum gas (LPG), crude oil, motor gasoline, jet
kerosene, refinery gas, feedstocks, other petroleum products and petroleum coke

- gaseous fuels: natural gas

- solid fuels: hard coal, lignite, coke, hard coal briquettes, lignite briquettes, coke oven gas,
blast furnace gas, gas works gas,

- other fuels: industrial wastes, municipal waste (non-biogenic fraction)

- biomass: fuel wood and wood waste, biogas, municipal waste — biogenic fraction.

The emission factors for CO, emission estimation for fuel combustion in stationary sources are the
following:

e domestic emission factors for hard coal and lignite;
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the EFs are based on empirical functions, that link the amount of carbon in fuel with the
corresponding net calorific value, the empirical functions are the following:
- for hard coal:

Che = 10(2.4898*NCV + 3.3132)/NCV

where:
Ci. - emission factor/carbon content for hard coal [kg C/GJ],

NCV - net calorific value of hard coal [MJ/kg] in the given sub-category calculated
based upon hard coal combusted expressed in both physical and energy units,

- forlignite:

Coe = 10(1.9272*NCV + 9.3856)/NCV
where:
Cy. - emission factor for lignite [kg C/GJ],

NCV - net calorific value of lignite [MJ/kg] in the given sub-category calculated based
upon lignite combusted expressed in both physical and energy units

e default emission factors [IPCC 2006] for biomass and waste (fuel wood and wood waste,
biogas, industrial and municipal waste) and gas works gas;

e default emission factors [IPCC 1997] for all other fuels i.e.: natural gas, coke, hard coal
briquettes, lignite briquettes, coke oven gas, blast furnace gas, fuel oil, diesel oil, LPG, crude
oil, motor gasoline, jet kerosene, refinery gas, feedstocks, other petroleum products and
petroleum coke.

The values for fraction of oxidized carbon for the given fuel types were taken from the IPPC
guidelines [IPCC 1997].

The following values are used:
- gaseous fuels and derived gases from solid fuels (coke oven gas, blast furnace gas and gas
works gas) — 0.995
- liquid fuels —0.990
- solid fuels — 0.980 (in IPCC guidelines this value is recommended for hard coal; the same
values was applied for all other solid fuels (solid in the meaning of solid-state aggregation)
due to lack of respective default values)

Emissions of CH, and N,O from fuel combustion in stationary sources are based on fuel quantities
submitted by GUS to Eurostat (Eurostat database) and the corresponding emission factors [IPCC
2006].
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Trend of fuel use and methodology over the years 1988-2011

Estimation of CO, emission from fuel combustion in stationary sources for the years 1988-2011 is
based on methodology corresponding to methodology applied for 2011. For the years: 1990-2010
fuel consumptions from the Eurostat database were applied. The Eurostat database does not cover
fuel use data for Poland for the years before 1990. Therefore, fuel use data for the period: 1988-1989
were taken from IEA database [IEA]. Amounts of particular fuel consumptions in individual
subsectors: 1.A.1, 1.A.2 i 1.A.4 were presented in the tables 1-12 (Annex 2). CO, emission factors
from fuel combustion in stationary sources for hard coal and lignite are the country specific EFs.
These EFs for the entire time series are based on the same empirical functions described above.

The values of CO, EFs changed over the years following the changes of the respective net calorific
values for hard coal and lignite (Annex 2 -table 13-24). GHG emission factors for other fuels are the
IPCC default EFs [IPCC 1997, IPCC 2006]. Values of applied emission factors were tabulated in annex 2
(emission factors of CO,, CH, and N,O for particular fuel are presented in tables 25-27 of this annex).

The time series of fuel use and GHG emissions for the main subsectors of 1.A Fuel combustion are
presented below (in the following chapters). Detailed data on particular fuel consumption in the
main subcategories of 1.A IPCC category for entire period 1988-2011 and GHG EFs for individual fuels
are presented in Annex 2.

3.1.2. Fugitive emissions (CRF sector 1.B)

The GHG emission sources in fugitive emissions sector cover: fugitive emission from solid fuels (CO,
and CH,) and fugitive emission from oil and gas (CO,, CH, and N,0).

Total emission of GHGs as carbon dioxide equivalent in 1.B subcategory amounted to 15 502 Gg in
2011 and decreased since 1988 by 34%. Table 3.1.4. shows emissions from 1.B.1 and 1.B.2
subcategories, in period 1988-2011.
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Figure 3.1.4. GHG emissions from 1.B.1 and 1.B.2 subcategories in 1988-2011.
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3.2. Fuel combustion (CRF 1.A)
3.2.1. Comparison of the sectoral approach with the reference approach

The Reference Approach is a top-down approach, using a country’s energy supply data to calculate
the emissions of CO, from combustion of mainly fossil fuels. Comparability between the sectoral and
reference approaches continues to allow a country to produce a second independent estimate of CO,
emissions from fuel combustion. It allow to compare the results of these two independent estimates
and indicate possible problems with the activity data, net calorific values, carbon content, carbon
stored calculation, etc.

The Reference Approach is designed to calculate the emissions of CO, from fuel combustion, starting
from high level energy supply data. The Reference Approach does not distinguish between different
source categories within the energy sector and only estimates total CO, emissions from Source
category 1.A. Fuel Combustion. The IPCC Reference Approach is based on determining carbon dioxide
emissions from domestic consumption of fuels (e.g. hard coal and lignite, crude oil, natural gas).
Apparent consumption of fuels is calculated as:

Apparent Consumption = Production +Imports — Exports — International Bunkers
— Stock Change

Data about production, imports, exports, international bunkers and stock change are based on
Eurostat database.

CO, emissions were estimated based on adjusted fuel consumption data and default oxidation and
emission factors. For hard coal and lignite national emission factors were assumed, for fuels in
transport average emission factors were used from subcategories of 1A, and for other fuels default
emission factors were applied. Total apparent consumption was corrected by subtracting the amount
of carbon which does not lead to fuel combustion emission (carbon which is emitted in another
sector of the inventory or is stored in a product manufactured from the fuel). The main sources of
such carbon are those used as non-energy products and feedstocks. As the use of energy products
for non energy purposes can lead to emissions Poland, following the ERT recommendation, has
calculated emission for lubricants and paraffin waxes where respectively 50% and 80% carbon storage
are assumed and report them under category 2G Other.

Calculating CO, emissions with the two approaches can lead to different results. In 2011 the
difference between reference and sectoral approaches in CO, emissions is equal 4.03%. Comparison
of both methods is given in table 3.2.1.

The Reference Approach and the Sectoral Approach often have different results which may be
caused by:
- statistical differences - is the difference between energy available for final consumption

covering the energy placed at the disposal of final users and final energy consumption
covering energy supplied to the final consumer's door for all energy uses;

- distribution loses - losses due to transport or distribution of natural gas;

- differences in NCVs used in reference and sectoral approaches, especially for hard and brown
coal, where NCV affects emission factors;

- part of emission from solid fuel use was included in sector Industrial processes (2.C.1:
production of sinter, pig iron and steel).
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Table 3.2.1. Differences between CO, emissions in sectoral and reference approach in period 1988 —
2011

Year Reference approach [Gg] Sectoral approach [Gg] Difference [%]
2011 316 842 304 568 4.03
2010 316 094 310173 1.91
2009 296 498 291 900 1.58
2008 310554 301 188 3.11
2007 309 949 306 635 1.08
2006 316 487 306 887 3.13
2005 304 935 295615 3.15
2004 302121 298 160 1.33
2003 303 791 294914 3.01
2002 297 189 285 005 4.27
2001 299 240 295 336 1.32
2000 298 376 296 090 0.77
1999 315 684 308 940 2.18
1998 324104 318 237 1.84
1997 350234 342 475 2.27
1996 356 756 353525 0.91
1995 344 660 338775 1.74
1994 335768 339 169 -1.00
1993 356 946 344 787 3.53
1992 359 301 343751 4.52
1991 368 443 352 365 4.56
1990 371982 350 669 6.08
1989 430 143 421212 2.12
1988 452 812 439 952 2.92

3.2.2. International bunker fuels

1990-2011 fuel use data for fuels classified to the international marine bunker were taken from the
Eurostat database. For the years 1988-1989, the respective data were taken from the database of the
International Energy Agency (IEA).

For the estimation of GHG emissions from bunker fuels, the same IPCC default emission factors were
assumed as those used for maritime navigation: for CO, and diesel oil 74.10 kg/GJ, for fuel oil 77.60
kg/GJ. The emission factors for CH, and N,O for the two fuels are: 0.007 kg/GJ and 0.002 kg/GJ,
respectively. The fuel use data and the corresponding emission estimates of CO,, CH, and N,O for
international marine bunker for the 1988-2011 period are presented in table 3.6.1.

The amounts of fuels for the aviation international bunker were estimated under the assumption
that 95% of fuel used for aviation in Poland (expert estimate) is used for international traffic i.e.
constitutes the international aviation bunker. For the years 1990-2011 aviation fuel data are those of
the Eurostat database, while for the base year and 1989 are those of the IEA database.

For the estimation of GHG emissions from aviation bunker fuels, the same IPCC default emission
factors for jet fuel were assumed as those used for emission estimation for domestic aviation: for
CO, - 3150 g/kg, for CH, - 0.0005 kg/GJ and for N,O - 0.1 g/kg.

The fuel use data and the corresponding emission estimates of CO,, CH, and N,O for international
aviation bunker for the 1988-2011 period are presented in table 3.2.2.
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Table 3.2.2. Fuel consumption and CO,, CH, and N,0 emissions in international aviation and navigation bunker in 1988-2011

AVIATION BUNKER

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Fuel consumption — jet fuel [Gg] 351.15 352.45 204.25 210.90 228.95 228.00 230.85 248.90 292.60 262.20 266.95 238.45
Fuel consumption - jet fuel [PJ] 15.65 15.71 8.78 9.07 9.84 9.80 9.93 10.70 12.58 11.27 11.48 10.25
Calorific value [MJ/kg] 44,58 44.58 43.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00
CO, potential emission factor [g/kg] 3150 3150 3150 3150 3150 3150 3150 3150 3150 3150 3150 3150
CO, potential emission factor [kg/GJ] 70.64 70.64 73.26 73.26 73.26 73.26 73.26 73.26 73.26 73.26 73.26 73.26
CO, potential emission factor [Gg] 1106 1110 643 664 721 718 727 784 922 826 841 751
CH, emission factor [kg/GJ] 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
CH, emission [Gg] 0.008 0.008 0.004 0.005 0.005 0.005 0.005 0.005 0.006 0.006 0.006 0.005
N,O emission factor [g/kg] 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
N,O emission factor [kg/GJ] 0.0022 0.0022 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023
N,O emission [Gg] 0.035 0.035 0.020 0.021 0.023 0.023 0.023 0.025 0.029 0.026 0.027 0.024
NAVIGATION BUNKER
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Fuel consumption - diesel oil [PJ] 13.61 10.88 5.96 2.68 3.15 2.43 1.28 1.19 1.75 2.51 2.85 4.39
Fuel consumption - diesel oil [PJ] 8.24 9.37 10.48 3.76 6.76 3.16 4.24 4.60 5.08 6.28 8.08 10.80
CO, potential emission - ON [Gg] 1008 806 442 199 234 180 95 88 129 186 211 325
CO, potential emission - OP [Gg] 639 727 813 292 525 245 329 357 394 487 627 838
Total CO, potential emission [Gg] 1648 1533 1255 491 758 425 424 445 524 674 838 1163
CH, emission - ON [Gg] 0.095 0.076 0.042 0.019 0.022 0.017 0.009 0.008 0.012 0.018 0.020 0.031
CH, emission - OP [Gg] 0.058 0.066 0.073 0.026 0.047 0.022 0.030 0.032 0.036 0.044 0.057 0.076
Total CH, potential emission [Gg] 0.153 0.142 0.115 0.045 0.069 0.039 0.039 0.041 0.048 0.062 0.077 0.106
N,O emission - ON [Gg] 0.027 0.022 0.012 0.005 0.006 0.005 0.003 0.002 0.003 0.005 0.006 0.009
N,O emission - OP [Gg] 0.016 0.019 0.021 0.008 0.014 0.006 0.008 0.009 0.010 0.013 0.016 0.022
Total N,O potential emission [Gg] 0.044 0.040 0.033 0.013 0.020 0.011 0.011 0.012 0.014 0.018 0.022 0.030
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Table 3.2.2. (cont.) Fuel consumption and CO,, CH, and N,O emissions in international aviation and navigation bunker in 1988-2011

AVIATION BUNKER
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Fuel consumption — jet fuel [Gg] 253.65 249.85 245.10 265.05 260.30 295.45 394.25 410.40 493.05 446.50 470.25 426.55
Fuel consumption - jet fuel [PJ] 10.91 10.74 10.54 11.40 11.19 12.70 16.95 17.65 21.20 19.20 20.22 18.34
Calorific value [MJ/kg] 43.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00
CO, potential emission factor [g/kg] 3150 3150 3150 3150 3150 3150 3150 3150 3150 3150 3150 3150
CO, potential emission factor [kg/GJ] 73.26 73.26 73.26 73.26 73.26 73.26 73.26 73.26 73.26 73.26 73.26 73.26
CO, potential emission factor [Gg] 799 787 772 835 820 931 1242 1293 1553 1406 1481 1344
CH, emission factor [kg/GJ] 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
CH, emission [Gg] 0.005 0.005 0.005 0.006 0.006 0.006 0.008 0.009 0.011 0.010 0.010 0.009
N,O emission factor [g/kg] 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
N,O emission factor [kg/GJ] 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023 0.0023
N,O emission [Gg] 0.025 0.025 0.025 0.027 0.026 0.030 0.039 0.041 0.049 0.045 0.047 0.043
NAVIGATION BUNKER
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Fuel consumption - diesel oil [PJ] 1.87 0.94 1.83 1.96 1.66 4.94 3.71 2.13 2.09 2.73 2.30 2.85
Fuel consumption — diesel oil [PJ] 9.92 9.80 9.32 9.80 8.80 8.48 8.56 8.16 9.32 7.60 6.68 4.24
CO, potential emission - ON [Gg] 139 69 136 145 123 366 275 158 155 202 170 211
CO, potential emission - OP [Gg] 770 760 723 760 683 658 664 633 723 590 518 329
Total CO, potential emission [Gg] 909 830 859 906 806 1024 939 791 878 792 689 541
CH, emission - ON [Gg] 0.013 0.007 0.013 0.014 0.012 0.035 0.026 0.015 0.015 0.019 0.016 0.020
CH, emission - OP [Gg] 0.069 0.069 0.065 0.069 0.062 0.059 0.060 0.057 0.065 0.053 0.047 0.030
Total CH, potential emission [Gg] 0.083 0.075 0.078 0.082 0.073 0.094 0.086 0.072 0.080 0.072 0.063 0.050
N,O emission - ON [Gg] 0.004 0.002 0.004 0.004 0.003 0.010 0.007 0.004 0.004 0.005 0.005 0.006
N,O emission - OP [Gg] 0.020 0.020 0.019 0.020 0.018 0.017 0.017 0.016 0.019 0.015 0.013 0.008
Total N,O potential emission [Gg] 0.024 0.021 0.022 0.024 0.021 0.027 0.025 0.021 0.023 0.021 0.018 0.014
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3.2.3. Feedstocks and non-energy use of fuels
As the use of energy products for non-energy purposes can lead to emissions Poland, following the

ERT recommendation, has calculated emission for lubricants and paraffin waxes where respectively
50% and 80% carbon storage are assumed and report them under category 2G Other.

3.2.4. CO, capture from flue gases and subsequent CO, storage
Not applicable in Poland.
3.2.5. Country-specific issues

Information on country specific fuel structure, important for national emission level and CO,
emission factors for coal (main fuel in Polish economy), is presented in chapters 3.1.1., 3.2.6-3.2.9
and in annex 2.
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3.2.6. Energy Industries (CRF sector 1.A.1.)

3.2.6.1. Source category description

Emissions in 1.A.1 Energy Industries category are estimated for each detailed sub-categories as
follows:

a) 1.A.1.a Public Electricity and Heat Production
— public thermal power plants
— autoproducing thermal power plants (CHP)
— heat plants

b) 1.A.1.b Petroleum Refining

¢) 1.A.1.c Manufacture of Solid Fuels and Other Energy Industries
- coke-oven and gas-works plants
- mines and patent fuel/briguetting plants
- other energy industries (oil and gas extraction; own use in Electricity, CHP and heat plants)

Subsector 1.A.1.a Public Electricity and Heat Production is by far the largest contributor to emissions
from this category (see figure 3.2.6.1) — almost 95% in 2011.
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Figure 3.2.6.1. GHG emissions from Energy Industries in years 1988-2011 according to subcategories

3.2.6.2. Methodological issues

Methodology of emission estimation in 1.A.1 subcategory corresponds with methodology described
for fuel combustion in stationary sources. Detailed information on fuel consumption and applied
emission factors for subcategories mentioned below are presented in Annex 2.

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

Table 3.2.6.1 presents the structure and amounts of fuel used in the sub-category 1.A.1.a Public
Electricity and Heat Production for the years 1988-2011.
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Table 3.2.6.1. Fuel consumption for the years 1988-2011 in 1.A.1.a subcategory [PJ]

1988 1989 1990 1991 1992 1993 1994 1995
Liquid Fuels 75.465 72.994 66.947 62.620 57.598 56.348 57.221 26.231
Gaseous Fuels 21.274 21.900 21.641 16.329 9.562 3.107 4.094 4.738
Solid Fuels 2445.838 | 2416.088 | 2197.783 2169.777 | 2086.989 1942.858 1890.625 1760.175
Biomass 3.741 3.873 5.265 8.914 7.354 6.658 6.876 3.878
Other Fuels 16.699 15.129 14.585 14.387 17.289 13.783 14.057 1.447
TOTAL 2563.017 | 2529.984 | 2306.221 | 2272.027 | 2178.792 | 2022.754| 1972.873 1796.469

1996 1997 1998 1999 2000 2001 2002 2003
Liquid Fuels 28.870 28.987 19.318 18.527 15.824 16.909 15.684 14.139
Gaseous Fuels 7.157 7.949 10.768 16.210 21.627 28.242 38.700 45.496
Solid Fuels 1824.673 1776.914 | 1711.756 1669.246 1646.568 1663.271 1608.461 1687.678
Other Fuels 3.393 3.267 3.809 3.082 3.273 3.369 4.629 2.964
Biomass 2.793 3.381 3.877 3.747 3.904 5.449 5.424 6.642
TOTAL 1866.886 | 1820.498 | 1749.528 | 1710.812| 1691.196| 1717.240| 1672.898| 1756.919

2004 2005 2006 2007 2008 2009 2010 2011
Liquid Fuels 11.334 9.273 9.110 8.004 8.209 7.658 8.332 7.982
Gaseous Fuels 53.667 57.039 52.808 49.653 51.052 51.828 52.230 57.071
Solid Fuels 1660.617 1658.759 | 1712.612 1672.643 1609.849 1549.572 1603.600 1602.642
Other Fuels 4.038 5.219 5.205 4.783 5.095 5.463 5.860 6.183
Biomass 10.198 19.320 23.201 27.739 41.289 58.206 69.772 84.333
TOTAL 1739.854 | 1749.610 | 1802.936| 1762.822 | 1715.494| 1672.727| 1739.794| 1758.211

The data in table 3.2.6.1 shows that the use of solid fuels is dominant in 1.A.1.a — mainly hard coal
and lignite. In 2011, the use of hard coal was almost 1053 PJ i.e. app. 60% of the entire energy of all
fuels used in that sub-sector. Lignite made app. 29% of the energy, accordingly. Despite the
significant share of solid fuels (app. 91%) in the total energy related fuel use in 1.A.1.3, a slow
decreasing trend can be noticed since the late 1990s (from app. 98% in 1998 till 91% in 2011). At the
same time in last decade increased the share of gas as well as the share of biomass. Detailed data
concerning individual fuel consumptions in 1.A.1.a subcategory for the entire period 1988-2011 was
presented in Annex 2 (tab. 1).

Figure 3.2.6.2 shows CO, emission changes over the period 1988-2011. A significant emission
decrease took place over the years 1988-1995 followed by a period of emission stabilization.
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Figure 3.2.6.2. CO, emission for 1.A.1.a category in 1988-2011

Figure 3.2.6.3 shows emission trends for CH, and N,O between the base year and 2011. Similarly to
CO, a significant emission decrease for these gases happened in the period 1988-1995. Since 2002 is
noticeable increase of CH, emission connected with a growth of biomass consumption. That emission
increase is the result of relatively high value of CH, EF for solid biomass.

M CH4 emission M N20 emission

CH4 and N20 emissions [Gg]

2011

Figure 3.2.6.3. CH, and N,O emissions for 1.A.1.a category in 1988-2011

3.2.6.2.2. Petroleum Refining (CRF sector 1.A.1.b)

Table 3.2.6.2 shows fuel consumption data in sub-category 1.A.1.b Petroleum Refining for the years
1988-2011. Detailed data on fuel consumptions in 1.A.1.b subcategory for the entire period 1988-
2011 was presented in Annex 2 (table 2).

50



BiZE

Kraiowy Osrodek Bilar ia i Zarzadzania Emisiami NATIONAL INVENTORY REPORT 2013

Table 3.2.6.2. Fuel consumption in 1988-2011 in 1.A.1.b subcategory [PJ]

1988 1989 1990 1991 1992 1993 1994 1995
Liquid Fuels 23.490 22.919 18.958 18.226 24.274 22.185 22.490 44.642
Gaseous Fuels 2.395 2.396 1.671 1.539 1.508 1.608 1.591 1.562
Solid Fuels 0.142 0.140 0.046 0.119 0.069 0.245 0.068 1.302
Other Fuels 7.724 7.487 5.222 0.272 0.682 0.002 0.259 1.919
Biomass 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL 33.750 32,941 25.897 20.156 26.533 24.040 24.408 49.425

1996 1997 1998 1999 2000 2001 2002 2003
Liquid Fuels 50.170 43.736 47.846 43.627 47.032 53.192 53.547 54.260
Gaseous Fuels 1.749 2.529 8.244 10.832 12.110 11.354 10.124 12.770
Solid Fuels 1.451 1.349 0.710 0.637 0.277 0.140 0.023 0.000
Other Fuels 0.350 0.163 0.438 0.310 0.219 0.095 0.253 0.176
Biomass 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL 53.720 47.777 57.238 55.406 59.638 64.781 63.947 67.206

2004 2005 2006 2007 2008 2009 2010 2011
Liquid Fuels 56.642 54.267 56.324 61.739 62.802 61.339 70.157 62.265
Gaseous Fuels 15.454 14.482 14.900 20.816 18.816 17.381 19.232 27.975
Solid Fuels 0.000 0.000 0.000 0.000 0.000 0.023 0.023 0.073
Other Fuels 0.221 0.285 0.224 0.000 0.000 0.000 0.000 0.000
Biomass 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL 72.317 69.034 71.448 82.555 81.618 78.743 89.412 90.313

Figure 3.2.6.4 shows CO, emission changes in 1988-2011 in sub-category 1.A.1.b.
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Figure 3.2.6.4. CO, emission for 1.A.1.b category in 1988-2011

Figure 3.2.6.5 shows the corresponding CH, and N,O emission in that source sub-category between
the base year and 2011.
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Figure 3.2.6.5. CH, and N,0 emissions for 1.A.1.b category in 1988-2011

3.2.6.2.3. Manufacture of Solid Fuels and Other Energy Industries (CRF sector 1.A.1.c)

Table 3.2.6.3 shows the fuel use data in the sub-category 1.A.1.c over the period: 1988-2011.
Particular fuel consumptions in 1.A.1.c subcategory for the entire period 1988-2011 were tabulated
in Annex 2 (table 3).

Table 3.2.6.3. Fuel consumption in 1988-2011 in 1.A.1.c subcategory [PJ]

1988 1989 1990 1991 1992 1993 1994 1995
Liquid Fuels 2.592 2.218 2.094 2.393 2.561 5.013 4.213 4.262
Gaseous Fuels 13.736 15.364 12.371 12.432 14.665 12.354 17.401 14.850
Solid Fuels 70.465 66.330 58.694 49.264 47.124 61.209 102.119 98.936
Other Fuels 0.046 0.001 0.000 0.000 0.000 0.311 0.235 0.184
Biomass 0.018 0.001 0.006 0.000 0.004 0.008 0.011 0.004
TOTAL 86.857 83.914 73.165 64.089 64.354 78.895 123.979 118.236

1996 1997 1998 1999 2000 2001 2002 2003
Liquid Fuels 3.697 3.145 2.993 2.247 2.196 1.701 1.722 1.643
Gaseous Fuels 23.269 21.155 17.779 19