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PREFACE
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3. SEF (Standard Electronic Format (Excel tables))rémorting of Kyoto units (AAU,
ERU, CER, t-CER. I-CER, RMU) in the registry as &1r.12.2011 and transfers of the
units during the year 2011.

Authors:

Latvian Environment, Geology and Meteorology Celfinéars Cakars, Lauris §8cs,
leva Sle, Aiva Pdke, Jéena Lazdne-Mihalko), Institute of Physical Energetics (Gsid
Klavs), Latvian State Forest Research Institute "&ll@Andis Lazdns), Latvia University of
Agriculture (Ritvars Sudars, Laimag&ina), Ministry of Environmental Protection and
Regional Development of the Republic of Latvia (@gbancone, Heha Rimsa).

Editing: Vita Slanke - Latvian Environment, Geologgnd Meteorology Centre
(LEGMC)

LasmaAbolina, Daiga ZutelLubova Tralmaka - Ministry of Agriculture

Kristine Zommere-Réenkova — Ministry of Environmental Protection and
Regional Development of the Republic of Latvia, n@ie Policy and
Technology Department

The Latvia’s inventory report as well as the CRibl¢a can be downloaded from the address:
http://www.varam.gov.lv

The contact person at Ministry of EnvironmentaltBction and
Regional Development of the Republic of Latvia is:

Agita Gancone

Peldu street 25, Riga, LV — 1494, Latvia

E-mail: Agita.Gancone@varam.gov.lv




LATVIA’S NATIONAL INVENTORY REPORT1990-2010

CONTENT
ES.1BACKGROUND INFORMATION ONGHG INVENTORIES, CLIMATE CHANGE AND SUPPLEMENTARY
INFORMATION REQUIRED UNDERARTICLE 7, PARAGRAPH1, OF THEKYOTO PROTOCOL......cciiuvviiieeeeiiiiieeeeens 17
ES.1.1 Background information on climate Change...........c.uuuviiiiiiiiiiiie e 17
ES.1.2 Background information on greenhouse gasiVIeS ..........ccceeeeeeiieiieiiieeeeeees s e e e e e e e ennnnnenes 17
ES.1.3 Background information on supplementaryrmédion required under Article 7, paragraph 1, bét
(170 (o TN = o] (o o o | SR EURP R 17
ES.2 SUMMARY OF NATIONAL EMISSION AND REMOVAL RELATED TRENDS.....ccccitiuriiiieesiiiineeeessanneneeeens 18
I N €] o [T )Y/=T o 1 (o] VP PPPURUPRT 18
ES.2.2 KP-LULUGCKE QCHVILIES ....eiiiiiiiiiiiieeeeee e et stiteee e e s sttt e e e e s ssttaee e e e s s ssteeeeessstaaeeaeesantbseeeaessassaneeeeesanes 20
ES.3 OVERVIEW OF SOURCE ANDSINK CATEGORY EMISSION ESTIMATES AND TRENDS......ccccvvvuiiiiaaeeannnn. 20
IR I I €] o [T )Y/=T o 1 (o] VPP PPPEPRPTI 20
ES.3.2 KP-LULUGCKE QCHVILIES ....eiiiiiiiiiiiieeeaee e et ettt e e e s ettt e e e e s sitaeee e e s s sstaeeeesssstaaeeaeessntbseeeaesanssnneeaeesanes 21
ES.40VERVIEW OF EMISSION ESTIMATES AND TRENDS OFINDIRECTGHGAND Sy ..uvcvvviiiiiciiiieeieeceeee, 21
CHAPTER 1:INTRODUGCTION ...otiitiiiiteeiittiiee e e ettt e ettt e e e e s sttt e e e s s asbaeeeeeesanbbbeaeessnbbseeeaesasnbbeeeeeesns 23
1.1 BACKGROUND INFORMATION ON GREENHOUSE GAS INVENTORIESCLIMATE CHANGE AND SUPPLEMENTARY
INFORMATION REQUIRED UNDERARTICLE 7, PARAGRAPH1, OF THEKYOTO PROTOCOL......cciiuviiiieeeeiiiiiieeeens 23
1.1.1 Background information on climate Change... . eeeereiiiiiieiiee e 23
1.1.2 Background information on greenhouse gas iNVENSALIE. ..........uuveerieeiieeieeeeeeeeeessssmmmmmeeeeeees 23
1.1.3 Overview of inventory preparation and managemerduding for supplementary information
required under Article 7, paragraph 1, of the KyBmtocol ............coooiiiiiiiiiiieeeceeeeeee e 24
1.2DESCRIPTION OF THE INSTITUTIONAL ARRANGEMENT FOR INENTORY PREPARATION INCLUDING THE
LEGAL AND PROCEDURAL ARRANGEMENTS FOR INVENTORY PLANING, PREPARATION AND MANAGEMENT..... 24
121 Overview of institutional, legal and procedural angements for compiling GHG inventory and
supplementary information required under Articlepdragraph 1, of the Kyoto Protocol ..........c....... 24
1.3INVENTORY PREPARATION ....cetiuttttteeesattteteeessanttseeeeesaasaneesssastsseeeessantsseeesessnsssseeeessansenenessanssseeeeesanns 29
1.4BRIEF GENERAL DESCRIPTION OF METHODOLOGIES AND DATBOURCES......euvtieiiiiiieeeeesiiiieeeeessannnneenns 32
1.4.1 (€1 [T 101V T o] (o Y/ PR 32
1.4.2 KP-LULUCKE INVENTOTY .evtiiiiiiieeeee e i e i i e e s s mmmmm ettt eee et taaaaeaeaeassssssssnssnanneeeeeaaaaaaaaaeseesannannns 33
1.5BRIEF DESCRIPTION OF KEY CATEGORIESNCLUDING FORKP-LULUCF ... 33
15.1 (€1 [T 101V T o] (o Y/ PR 33
15.2 KP-LULUCHE INVENTOTY ...etiiiiiiieieee et ommm ettt ettt e et e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaeaeaesaaaannns 35
1.6INFORMATION ON THEQA/QC PLAN INCLUDING VERIFICATION AND TREATMENT OF CONFDENTALITY
LS SUES. .ttt ettt et ettt ettt bttt e oo oo e e et e e e et ettt bt it baa oo oo e e eeeeeee et tebh ot oeeeeeeeeeeeeetetbebana e e e e e eeeeeeeeeeetbnnanaann 35
16.1 QC procedures IMPIEMENTEA ........ooiiiiii ettt e e e e e e 37
1.6.2 Quality assurance procedures implemented. ... ..o 39
1.6.3 Documentation and ArChIVING ...........uiiiiieeaa e 39
1.6.4 VErfICAtiON ACHIVILIES ....cii ittt e e et bee e e e e e nneeeeas 40
1.6.5 Treatment of confidentiality ISSUES .......o e 40
T A B T 7= W ) O8] = SN 40.
T DT = Yo ] N 5P 41
1.6.5.3 ETR AOCUMENTALION ... ...iiiiiiiiie et e e eee ettt e e e e e e e ettt e e e e e e e e e aebbee e e e e e e s nnbbeeeeeaaeesaannnnsneeeaaeaeaanns 41
1.7GENERAL UNCERTAINTY EVALUATION ....iiiiiititttttuiiaaaeeeeeaeeeeestststsaaa s s s s aeaaaaaeeeessstnnnnnaaaaeaeaaaaeeeeseesd 41
1.8 GENERAL ASSESSMENT OF THE COMPLETENESS.......eetttttttttttutuuaaaaaaaaateeeaeaessssstnnnnaaaaaaaaaaseeeesssnnnnnnnns 42
1.8.1 (€1 [T 101V T o1 (o Y/ PP 42
1.8.2 KP-LULUCKE INVENTOTY .ovtiiiiiiieeeeei i i i i e e s s mmmmm ettt e e e e e aaaaaeeaassssasssnnsssannneeeeaaaaaaeaeassesannnnnns 43
1.8.3 Completeness by tiMely COVEIAgE .........uueceeeee e e e e eee e 43
CHAPTER 2: TRENDS IN GREENHOUSE GAS EMISSIONS ...ttt 44
2.1 DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS RAGGREGATED GREENHOUSE GAS EMISSIONS
........................................................................................................................................................... 44
2.2DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS BBAS AND CATEGORY......ctttieeaeeieeeeereennnnnnnnnns 44
2.3DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS ORDIRECT GREENHOUSE GASES AND SQ...... 45
2.4DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS RKP-LULUCF INVENTORY IN AGGREGATE AND
BY ACTIVITY , AND BY GAS ... . iiiiiieitttttttui e aaaaeaeaettaesastsssaas e s e aeaeaateaeseebebaba e e e aeaeeeateseneeesesbsbnnaaaeaaaeans 46
CHAPTER 3:ENERGY (CRF 1) .iiiiiiiiiiiiie ittt s ettt e sttt e e e e s ittae e e e e s sntba e e e e sansaeaeeessnstaenaeseannsrnes 47
3. LOVERVIEW OF SECTOR ...utttttteetiuttteeeeesaastttteesesanttaeeeessasseeeeesaanttseeeeesastseeeeessastsseeesesansaeeeeessnssneeesessanes 47
3.1.1 QUANTIEALIVE OVEIVIEW .....evvvireiiiieee e s e e e eeeeeeeaatb e aeseeaeeaeeseesssbaba b seseeeseseresssrsrarnnnses 47
3.1.2 7= 0] o] o PRSP 49
B 2FUEL COMBUSTION. .. .tttttteeetiuttttteeesattteeeeessaatteeaessassteeaeeseaabbeeeeeeeaansbeeeaeeeanbbbeeeeesaabaeeeeeeaanbbeeaeessnnsrneas 53
3.2.1 Comparison of the sectoral approach with the rafeeapproach (CRF 1.A(b), 1.A(C))............ 56



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

3.2.1.1 Explanation of the diffEr&NCe ..........o i caeee e
3.2.1.2 Explanation of the fluctuations
3.2.1.3 Methodological issues............ccccvevveeeenne
3.2.1.4 TiME SEIES CONSISTENCY ..iiiuuiiiiiiite e s eeeeee ittt e e e e e e sttt et e e e e e e s st baaeeeeeeesaassstbeetaaaeeesasssntsseaaaaeesssnnsnnrnes
3.2.1.5 Source-specific QA/QC and VENfICALION .......ceueeeeeieiiiiiiiiiiii et erre e e e e aeee s 61
3.2.2 International DUNKET fUBIS........oeiii e 61
3.2.3 Feedstocks and non-energy use of fuels (CRF L.A(A))......uuuriiiiiiiiiiiiieeeee e 63
3.2.3.1 S0Urce Category AESCIIPLION.........uuviietcmmetieereeeeeeseetbre e e e eee et aasbtbreeeaaesasastbaareeaeeesaassnsanaeeaaeeesaannes
3.2.3.2 MethOdOIOQICAI ISSUES ...ttt ettt e e e e ettt e e e e e e ettt e e e e e e e e s e ansnseeeeeaaeeasaannnnenes
3.24 CO, capture from flue gases and subsequent §i@rage
3.25 COUNLIY SPECITIC ISSUBS .. .uuuvviriirierees s sseeeeeeeeeaaaaaaeaeasassasssassnssannneeeeeraaaaaaaasessessnnannnnnnns
3.2.6 Energy INdUSIES (CREF LA L) ettt e e e e e e e e
3.2.6.1 S0Urce Category AESCIIPTION......c..uuvieitcmeetieereeeeeeseetbe e e e eeee et sssatbreeeeaesaaastbasreeaaeesaassnsesaeeaaeeesaannes
3.2.6.2 MethOUOIOQICAI ISSUES .......eeeeiieiieee ettt ettt e e oo ettt e e e e e et e e e e e e e e e s aannnteeeeeaaaeasaannnnnes
3.2.6.3 Uncertainties and time SErieS CONSISTENCY . e iieiiiiiiiee ettt e e e e e e e e e e e e e anbeeeeeaaaaaeaaannees
3.2.6.4 Source-specific QA/QC and VErifiCAtION .......coeaiiiiiiiiiii e e e
3.2.6.5 Source-specific reCAICUIALIONS ... et e e e e e e e e e e e
3.2.6.6 Source-specific planned IMPrOVEMENTS .......coueeeeiiiiiiie et e e re e e s e e e e e e e e s searerreees
3.2.7 Manufacturing Industries and Construction (CRF RJA........cccccuuiiiiiiiiiieiiieeeea e 75
3.2.7.1 S0Urce Category AESCIIPTION. ... ....uuvieetcmeetieeeeeeeeeseetbeereeaee et e aeatbreeeeaesassstbaereeaeeessassnsaraeeeaeeesaannes 75
3.2.7.2 MethOUOIOQICAI ISSUEBS ......vviiiiiiiei ettt e ettt e e e e e et e e e e e e seatn bbb e et aaaeeessastntaeeaaaaeeessnsnsnnes 76
3.2.7.3 Uncertainties and time SEri€S CONSISTENCY . uueeerouuiiiiiiiiiiee ettt e e e e e s eerarrer e e e e e e s sibrareeeeaeeeesnnen 82
3.2.7.4 Source-specific QA/QC and VENfICALION .......ceeeeeeeieiiiiiiiiiiii et srer e e e e e e 83
3.2.7.5 Source-specific reCAICUIALIONS ... cceeee e e e e e e e e e e e e nneeeeeas 85
3.2.7.6 Source-specific planned IMPrOVEMENLS .......coierariiiiiiae et e e e e e e e e e e e e e s aneneeeeeeas 85
3.2.8 Transport (CRF 1.A.3)......ccooeiiiiiiiere
3.2.8.1 Source category description
3.2.8.2 Civil aviation (CRF 1.A.3.a)
3.2.8.3 Road transport (CRF 1.A.3.b)

3.2.8.4 Railway (CRF 1.A3.C) .cccovverrieieiiiieenne
3.2.8.5 Navigation (CRF 1. A3.d) .....ccoevurrrrrnnnnn.
3.2.8.6 S0Urce - SPECIfiC rECAICUIALIONS ...........cceeeeere e e e e e ettt e e s e e e e e e e s st eeaaaeeessnees 102
3.2.8.7 Source — specific planned iMPrOVEMENLS ... e eeeririiieiiereeesieiiiiieereee e e e s ssiarreeaeeessasnsrrerreaaeeasn 103
3.2.8.8 Uncertainties and time SErieS CONSISIENCY . .arooooiuiiiiiiiiie ettt e e ee e e e e e e s beeeeeaaaeeeaannees
3.2.8.9 Source-specific QA/QC and verification
3.29 Other SOUICES (CRIF L.AA) ..oooviiiiiiiee e ettt ettt e e e e e e e e e et e et s s s s erereeeaaaaeeeeseeseseannnnes
3.2.9.1 Source category description..................
T I 11 { g ToTe (o] (o o= VN 3] U= OO PEPPT
3.2.9.3 Uncertainties and time SErieS CONSISTENCY . .arooooiuiiiiiiiiie ettt e e e ee e e e e e e s eeeeeeeeaaeeeaannees 110
3.2.9.4 Source-specific QA/QC and VENIfICAtION .......ceeeeceeiiiiiiiiiii e e e e e 112
3.2.9.5 Source-specCific reCAICUIALIONS ............ceeeemere e e e e e ee ettt e e s e e e s e e e e e e e e s s tbaeaaaaeeeasnnes 113
3.2.9.6 Source-specific planned IMPrOVEMENTS .......ceceeeriiiiiee ittt e e e e e e e s e e e e e e s ssbraaeees 113
3.2.10  Other sources (CRF L.A.5.0) .ottt e e
3.2.10.1  Source category description
1 707205 0 2 Y =1 1 g To T (o] (o T [ [o= TN 1] U= U SURR SRR
3.2.10.3  Uncertainties and time SErieS CONSISTENCY . ceeeaarriiiiiuiiiiiiiaae ettt e e e e e e e e e e e e e eeeeeeeeeas 115
3.2.10.4  Source-specific QA/QC and VErifiCatioN.......ccccaeiiiiiiiiiiiiiii e 115
3.2.10.5  Source-specCific reCAlCUIALIONS ..........oi e e e e e e e 116
3.2.10.6  Source-specific planned IMPrOVEMENTS ... e e e e eeeeeaae e e 116
3.3FUGITIVE EMISSIONS FROM SOLID FUELS AND OIL AND NATRAL GAS (CRF1.B) .....cuviiiiiiiiiiiiiiiiiieeeeee, 116
3.3.1 Fugitive emission from Oil (CRF 1.B.2.A) ....cuceeeutiiiiiiiiiieiieeee e e e sessssssireennn e e e e aaaaaeaa e 117
3.3.1.1 SoUrce Category AESCIIPLION. ... ... et eeatiteeeea e e e e e ettt e e e e e e e e e aebb e e e e e e s e s annebeseeeeaeeeaaannanneeeaaaaans 117
1 T0C T 2 Y =1 1 g To o (o] (o o= TN 1] == OO PUPPR TP 117
3.3.1.3 Uncertainties and time SEri€S CONSISTENCY .uurrrciviiiiiiiiiieeiiiiiitieit e e esrerre e e e e s sibrrar e e e e e e eesanees 118
3.3.1.4 Source-specific QA/QC and VErNIfICAtION .......ceeeecieeiiiiiiiiiiee e ae e e 118
3.3.1.5 Source-specCific reCAICUIALIONS ............ cceeemere e e e et e ettt e e e s e e s e e e e e e e e s seeatbaeeaaaeeesanens 119
3.3.1.6 Source-specific planned IMPrOVEMENTS .......ceceeeriiiiieeeeiiiciiiiier e e e e e e e e s e e e e e e s sebaaaeees 119
3.3.2 Fugitive emissions from natural gas (CRF 1.B.2.BFCL.B.2.D)..........ccceevcvnrrrrrrnrnnnnes oo 119
I TRC T2 RS Yo 10 d ot =R ox= 1 =T o) VAo [=XSTod ] o] (o o DRSO 119
TR T2 V[ 1 g ToTe (o] (o o= VN 1] = OO PEPPT 120
3.3.2.3 Uncertainties and time SErieS CONSISTENCY . .aoooooiuiiiiiiiiie ettt e e reee e e e e e e e s eeeeeeaaeeeaannees 121
3.3.2.4 Source-specific QA/QC and VErifiCAtION .......coee i 121
3.3.2.5 Source-specCific reCAICUIALIONS ............icceeemere e e e e e ee ettt e e e e s e e e e e e e e s seabtbeeeaaaeeessnnes 121
3.3.2.6 Source-specific planned IMPrOVEMENTS .......ceceeeriiiiiee ettt e e e e e e e e s e e e e e e e s ssbraaeees 121
CHAPTER 4:INDUSTRIAL PROCESSES (CRF 2) ..ttt aeeeeea e 122
4.1 OVERVIEW OF SECTOR ... tuuuutateaaaatetattssutunans i aaaaaataaasaataeesstassaaaataaaaetattesssstasaan s aaaaeaaaaaaeeseeessssnnnnnn

4.1.1 Quantitative overview
4.1.2 D 1= 0] 10} o T P




LATVIA’S NATIONAL INVENTORY REPORT1990-2010

4. 2MINERAL PRODUCTS(CRIF2.A) .ooiiiiiiiiiiie ettt e e e e et e e s e s s ettt e e eeeetaaeaeeeeeeannnnnnnnnns
421 SYolUT (ot wr-N (=0 [0] o VAo 1= 1o 1] o] 1T ] o PO
4.2.2 Cement Production (CRF 2.A.1)
VS S (o 1U | (o= or= (= Te (o] gV Ao [=2s{od ] ) (o] o 1RO EEPPTO
4.2.2.2 MethOUOIOGICAI ISSUEBS ....cceiiiiietie ittt e e e e ettt e e e e e e e natbeeeeeaaeeseannsbeneaaaaeaaaanns
4.2.2.3 Uncertainties and time SErieS CONSISIENCY . ceeeaaaiiiiiiiiiiiiiieae e ettt e e e e e e rreee e e e e e e e e aennrreeeeaaaeaeas
4.2.2.4 Source-specific QA/QC and VErifiCatiON .......ccueeeiiiiieeiiiiiiiier e e e e
4.2.2.5 S0Urce-SpPecCific FECAICUIALIONS ...........iicccmmmetireei e e e e e s et e e s e e e e e s s e e e e e e e s e sasbrraeeaaeeeas
4.2.2.6 Source-specific planned iIMProOVEMENLS .......cccuueiiiiiiiiiiee et e e rrrar e e e e e e e e nannes
4.2.3 Lime Production (CRIF 2.A.2) ... et eeeeee ettt e e e e e e e e e e e nneees
02 T S To 1 W] (o= o= 1= Te (o] g VAo [=TTod ] ) [0 ] 1RO PUPP PSP
4.2.3.2 Uncertainties and time SEreS CONSISIENCY .eeeeeeeeiiiiiiiiiiiiiiiee e e e iiiiiiier e e e e e esrtre e e e e e e e s esaarrareeaaaeanan
4.2.3.3 Source-specific QA/QC and VErifiCation .......cccceeiiiiiiiiiiiiie e
4.2.3.4 Source-SpPecific rECAICUIALIONS ........ ..o et e e e e e e e e eaaaeeas
4.2.3.5 Source-specific planned IMProVEMENLS ...ttt ee e et eee e e e e e e e annees
4.2.4 Limestone, Dolomite and Soda Ash Use (CRF 2.A834P.......oeeiiiiieiieeeeeee e ceeeeeenee
VS S S o 1W | (ot or= (= Te (o] gV Ao [ 2ol ] ) o] 1RO REPPT
4.2.4.2 MethOUOIOGICAI ISSUEBS .....ccciiiiiiiieie et ee sttt e e e e e e ettt e e e e s s s st aeeeaaeeessasntbseeaeaeeasananes
4.2.4.3 Uncertainties and time SEreS CONSISIENCY .eeeeeeeiiiiiiiiiiiiiiiee e e e ciiiteer e e e e e esrtre e e e e e e e s esarbranreaaaeanan
4.2.4.4 Source-specific QA/QC and VErifiCatiON .......cceeeeiiiiieeiiiiiiiiiir e a e e
4.2.4.5 S0Urce-SPECIfiC FECAICUIALIONS ..........iiiccmmmmetireeiee e e e et e e e e s e e e e e e s s e e e e e e e e s snsbaraeeaaeeeas
4.2.4.6 Source-specific planned IMProVEMENLS ...
425 Asphalt Roofing and Road Paving with Asphalt (CREZ, 2.A.6)
4.2.5.1 Source Category AeSCHPLION. .....i i et eeee ettt e e ettt e e e e e e e s ee e e e e e e e s aenneeeeeeaaaeeeaan
4.2.5.2 MethOUOIOGICAI ISSUES ....ceiiiiiieiieie ettt ettt e e e e e e ettt e e e e e e s natbe et e e e e e e s aannsbeneeaaaeaaaanns
4.2.5.3 Uncertainties and time SErieS CONSISIENCY . ceeeaaaiiiiiiiiiiiiiieae e ettt e e e e e e e e e e e e e e e s annereeeaaaaeaeas
4.2.5.4 Source-specific QA/QC and VerifiCation .......cccceeiiiiiiiiiiiii e
4.2.5.5 S0Urce-SPeCific FECAICUIALIONS ...........iicecmmmetireeiee e e e e et e e e e s e e e e e e s st e e e e e e e s e sntbbraeeeaaeeas
4.2.5.6 Source-specific planned IMPrOVEMENLS .......cccuueiiiiiiiiiie e srrrr e e e rrrer e e e e e e easanees
4.2.6 Glass ProducCtion (CRE 2. A7) ..ttt e e e e e e e e e e e e e
N T S To 1U ] (o= o= 1= Te (o] gV Ao [=TTod (] ) [0 ] 1S OO PEPP PP
4.2.6.2 MethOUOIOGICAI ISSUEBS .....ccciiiiiiiiiie e eesee ettt e e e e st eaaess st a e e e aaeeeseasntbreeaaaaeesaanes
4.2.6.3 Uncertainties and time SEreS CONSISIENCY .eeeeeeeeiiiiiiiiiiiiiiiee e e ittt e e e e e esrre e e e e e e e e s s sarbranreaaaeanan
4.2.6.4 Source-specific QA/QC and VErifiCation .......ccccaeiiiiiiiiiiiiiii e
4.2.6.5 Source-specific rECAICUIAtIONS ........ ..o et e e e e e e e eeaaaeeas
4.2.6.6 Source-specific planned IMPrOVEMENTS ... eee e e et ee e e e e e e e e annees
4.2.7 Bricks Production (CRF 2.A.7) ................
4.2.7.1 Source category description................ceeeeee
4.2.7.2 MethOUOIOGICAI ISSUEBS ....cce ittt ettt e e e e e e e ettt e e e e e e e nntbe e e e e e e e e s aanntbeeeaaaaeaaaanns
4.2.7.3 Uncertainties and time SEreS CONSISIENCY .eeeeeeeiiiiiiiiiiiiiiiiee e e ittt e e e e s esrtre e e e e e e e s esarbraaraaaaeaaan
4.2.7.4 Source-specific QA/QC and VErifiCatiON .......ccueeeriiiieeiiiiiiiiiier e e e e
4.2.7.5 S0Urce-SPECIfiC FECAICUIALIONS ..........iiiccmmmetitiet et e e et e e e s s r e e e e s s e e e e e e e s s snabbraeeeaaeeas
4.2.7.6 Source-specific planned iIMPrOVEMENLS .......cccuueiiiiiiiiiie et e e e e rrrrr e e e e e e eaaanees
4.2.8 Tiles Production (CRF 2.A.7) ....cccvvvvvvveim
4.2.8.1 Source category description................ueeeee
4.2.8.2 MethOUOIOGICAI ISSUEBS ...ttt ettt e e e e e ettt e e e e e e e nat bt e e e e e e e e s aannsenneeaaaeaeaanns
4.2.8.3 Uncertainties and time SErieS CONSISIENCY . ceeeaaaiiiiiiiiiiiiiiiae e et iee e e e e e e aeree e e e e e e e e e e anerreeeeaaaeaas
4.2.8.4 Source-specific QA/QC and VErifiCation .......cccceeeiiiiiiiiiieii e
4.2.8.5 Source-specific reCaICUIAIONS ........ ..o e e e e e e e e e e eeaaaeeas
4.2.8.6 Source-specific planned iIMPrOVEMENLS .......cccuueiiiiiiiiiie e r e e s rrrer e e e e e e e e aannes
4.3CHEMICAL PRODUCTS(CRIF2.B) ...ttt ettt et e e e e e e e e e e e e e e eeeeas
431 Source category deSCrPLION ..o ceeeeee ettt e e e e e e e e
A AMETAL PRODUCTS(CRIF2.C) etiieeiiiiiiiee ettt et ettt e e e e e e e e e e e e e eaaanenneeeeeeeee
441 SYolUT (ot wr-1 (=0 [0] o VAo 1= 1o 1] o] 1T ] o SO
4.4.2 Y111 g oTe [o] (oo [ Tor= VN ST U=
4.4.3 Uncertainties and time SErES CONSISIENCY . mummumrrrrrirriiiiiiiiieeieeeeeeeieessessenrerereereeeeeeaeees
4.4.4 Source-specific QA/QC and VErifiCAtioN ........cccccvvvriiiiiiiiiiiiieee e
445 Source-specific reCalCUIALIONS ... .....ceiiiiieeeiiiie e
4.4.6 Source-specific planned IMProVEMENLS ...
4.50THER PRODUCTION(CRF2.D) ...ttt ettt e e e et e e e e e e e e e eaaannnnnees
451 Source category deSCrPLION ..o cceeeee ettt e e e e e e e e e e e e e
452 MEthOOIOGICAI ISSUBS ...ttt ettt ettt e et e e e e e e e e e e bbb e e aeeeeeeeeaeas
453 Uncertainties and time SEreS CONSISIENCY . ommae.iiiiiiiiiiiiieiee e
45.4 Source-specific QA/QC and VerifiCation ............oooiiiiiiiiiiii e
455 Source-specific reCalCUIAtIONS.........cuiviiiieeiieiee e
45.6 SYolUT (ot RSy o 1= Tod Tl Taa] o] g0 Y/=T o 4[] o | PP
4.6 CONSUMPTION OFHALOCARBONS ANDSFB(CRF2.F) ..vviiiiiiiiiiiee e eeeees e

4.6.1 SYolUT (ot wr-1 (=0 [0] 4 VAo 1= TSox 1] 0] 1T ] o PSP




LATVIA’S NATIONAL INVENTORY REPORT1990-2010

4.6.2 Y111 g oTe [o] (oo [ Tor= VN ST U =SSP 169
4.6.2.1 Domestic Refrigeration (CRF 2.F.1.1) ...t e e e e e e e eneneeeeeeas 169
4.6.2.2 Commercial and Industrial Refrigeration (CRF 2.F.1.2, QRFEL.4).......ccooiiiiiiiiiiie e 172
4.6.2.3 Transport Refrigeration (CRF 2.F.1.3) .....iii ittt e seer e e e e s e s seraaae e e e e e e eananees 173
4.6.2.4 Mobile and Stationary Air Conditioning (CRF 2.F.1.5, CRF.1.6)........ccccceeviiiiiiiiiieeeee e s cmmmenreeeans 175
4.6.2.5 Potential Emissions from Refrigeration and Air Coithing equipment ...........ccccoeeeeeeevvvv e 177
4.6.2.6 Foam BIOWING (CRF 2.F.2) ... ..ottt e e e e e e e e e eeas
4.6.2.7 Fire extinguishers (CRF 2.F.3)
4.6.2.8 Emissions from Metered Dose Inhalers (CRF 2.F.4) . oo 180
4.6.2.9 SF; emission from electrical equipment (CRF 2.F.8). ..o 182
4.6.2.10  Emissions from shoes production (CRF 2.F.9) . cureeeiieeiiiiiiiiiiieiee e e eesiiresee s e e e ssivnneeeae e 183

4.6.3 Uncertainties and time SErieS CONSISIENCY . .oacueviiiiiiiieiiieie e 184

4.6.4 Source-specific QA/QC and verification ............ooiiiiiiiiiiii e 185

4.6.5 Source-specific reCalCUIAtIONS ...........iiiiiiiiiiiiee e 185

4.6.6 Source-specific planned IMPrOVEMENLES ......ccceueeerrriiiiiiiiiiriieeeeeeere e ies e e e aaeeeaees 185

4.7POTENTIAL EMISSIONS OFHALOCARBONS AND SFy (CRF2.F) ...t 185

4.7.1 SYolUT (ot wr-1 (=0 f0] o VAo 1= TS o 1] o] 1T ] o PSP 185

4.7.2 Y111 g oTe [o] (oo [ Tor= VN ST U= 186

4.7.3 Uncertainties and time SErES CONSISIENCY . mummumrrrrriiiiiriiiiiieeieeeeeeeiee s ereeeeeaaaeaeees 187

4.7.4 Source-specific QA/QC and verification ............ooiiiiiiiiiiii e 187

4.7.5 Source-SpPeCific rECAICUIALIONS ..........uiiiiiiiiiieiieeee ettt 187

4.7.6 Source-specific planned IMProvEMENLS ... 187

CHAPTER 5: SOLVENT AND OTHER PRODUCT USE (CRF 3) ...ccciiiiniiiiee et e eriiveee e e sineeae e 818
5.1 OVERVIEW OF SECTOR...cettttutuuuuuataaaaatattetasstatunassaaaaaaaaaaaatataesssssssana s aaaaeaaateeesssstnnnnnsnnnnaasaaaaaaaaeeees 188
5.1.1 QUANTIEALIVE OVEIVIEW .....eevviririie et e i e e e e et eeeeetatb e e eseeeeeaeesessesbsba b s seseeesesesesssrarasanns 188
5.1.2 1= o 0] 10} o PSS 188
5.2PAINT APPLICATION (CRIFB.A) e ttieeiiiiiiei ettt rrmen e e e e e e e e e s e s s ettt eeeeeeaeaeaeeeeensannnnnns 190

5.2.1 SYolUT (ot wr-N (=0 [0] o VAo 1= T=Tox 1] o] 1T ] o PO 190

5.2.2 Y111 g oTe [0 (oo [ Tor= VN ST U =TS 191

5.2.3 Uncertainties and time SErES CONSISIENCY . mummumrrrrrriiiieiiiiiieeieeeeee e i e s ereereaaaaeaeaes 193

5.2.4 Source-specific QA/QC and verifiCation ............ooiiiiiiiiiiiii e 193

5.2.5 Source-SPeCific FECAICUIALIONS ..........ueiiiiiiiiii ettt 194

5.2.6 Source-specific planned IMProvVEMENLS ... 194

5.3DEGREASING ANDDRY CLEANING ...ccttttttuuuiaaaaaaaaaateeeustatuaaaaaaaaaaaaaaaaeeeesssstsnana i aaaaaaaaeeeeessssnsnnnnnnnn 194

5.3.1 Source category deSCrPLION ..o ceeceee ettt e e e e e e e e e 194

5.3.2 Y/[]1 g oTe (o] (oo | or= VN ST =2 TSRO 195

5.3.3 Uncertainties and time SEreS CONSISIENCY . mummumrrrrririiiriiieiieeieeeeeeeieesiessrenreeereeeeaaaaaaaees 198

5.34 Source-specific QA/QC and VErfiCAtioN .........ccccvuiiiiiiiiiiiiiieee e 198

5.3.5 Source-specific reCalCUIAIONS .........cciviiieeiieciee e 198

5.3.6 Source-specific planned IMPrOVEMENLES ......ccccueeerrrriiiiiiiiieiieeeee e e e raeaaeeeaees 199

5.4 CHEMICAL PRODUCTS MANUFACTURE AND PROCESSINGICRF3.C) ....vvviiiiiiiiiiiee e 199

5.4.1 SYolUT (ot wr-N (=0 [0] o Ao 1= 1o 1] o] 1T ] o PSP 199

5.4.2 Y/[]1 g oTe (o] (oo [ or= VN ST =2 TSSO 200

5.4.3 Uncertainties and time SErieS CONSISIENCY . .omoae..iiiiiiiiiiiie e 202

5.4.4 Source-specific QA/QC and Verification ............ooiiiiiiiiiiii e 202

5.4.5 Source-SpPeCific rECAICUIALIONS ..........uuiiiiiiiiiii et 202

5.4.6 Source-specific planned IMProvEMENLS ... 203

5.5USE OFN5O IN ANAESTHESIA(CRI3.D.1) coiiiii ittt er e e e e e s s st e e e e e e e aaaaaeaeeeeas 203

5.5.1 SYolUT (ot wr-N (=0 [0] o VAo 1= 1o 1] o] 1T ] o PP 203

5.5.2 Y111 oTe [o] (oo [ Tor= VN ST U =SSP 203

5.5.3 Uncertainties and time SEreS CONSISIENCY . mummumrrrrririiiiiiiiiieeieeeeeeeiessssssenree e ereeeaeeaeees 204

55.4 Source-specific QA/QC and VErifiCAtioN ........ccccuvieiiiiiiiiiiiiie e 204
5.5.5 Source-specific reCalCUIAtIONS ... .....cuuviiiieiiiciee e 204
5.5.6 Source-specific planned IMProVEMENLS ... 204
5.6 OTHER—PRINTING, DOMESTIC SOLVENTS USE AND OTHER PRODUCTUSE(CRF3.D.5.1,3.D.5.2,3.D.5.3)
......................................................................................................................................................... 204
5.6.1 Source category deSCrPLION ........oii i cceeceee ettt e e e e e e e e e e e e e e e 204
5.6.2 MEthOOIOGICAI ISSUBS ...ttt ettt e et e e e e e e e e e e ebnb bbbt saeeeeeeeeaeas 205
5.6.3 Uncertainties and time SEreS CONSISIENCY . ommae.iiiiiiiiiiiiieiee e 208
5.6.4 Source-specific QA/QC and VErfiCAtioN ........cccccvviiiiiiiiiiiiiiie e 208
5.6.5 Source-specific reCalCUIAtIONS.........cuiviiiieeiieiee e 209
5.6.6 Source-specific planned IMPrOVEMENLES ......ccccueeerrrriiiiiiiiiiiieeeeeeere e s eeaaeeeeees 209

CHAPTER 6: AGRICULTURE (CRF 4) ...uiiiiiiiiiiiiiie ettt ettt ettt e e e s st easensbbee e e e e s nnnnees 210



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

6.1 OVERVIEW OF SECTOR....utttttteetiuttteeeeesattteeetessantssseeasaasssseeessansssseeeaesansssseesessassseeeesaanssseeeesansssseeeess 210
6.2ENTERIC FERMENTATION (CRIFZA.A) ...iiiiiiiiiiiieiie ettt ettt eeree e e e e e e e e e e s e e s e s s st saeeeeeeeaaaeenas 211
6.2.1 SYolUT (ot wr-1 (=0 f0] 4 VAo 1= 1o 1] o] 1T ] o PP 211
6.2.2 Y111 g oTe [o] (oo [ Tor= VN ST U =SSP 212
6.2.3 Uncertainties and time SErES CONSISIENCY . mummumrrrrriiiiiiiiiiiieeeeeeeeeeiee s e reaaaaeaaees 216
6.2.4 Source-specific QA/QC and VErfiCAtioN .........ccccuvveiiiiiiiiiieiiee e 216
6.2.5 Source-SpPeCific rECAICUIALIONS ..........uuiiiiiiiiiiiie et 217
6.2.6 Source-specific planned IMProvEMENLS ... 217
6.3MANURE MANAGEMENT (CRFZ.B) ...ttt e e e 217
6.3.1 Source category deSCrPLION ..o cceeeee ettt e e e e e e e e 217
6.3.2 Y/[=]1 g oTe (o] (oo | or= VN ST =2 TSRO 219
6.3.3 Uncertainties and time SerieS CONSISIENCY . omoacu.iiiiiiiiiiiieii e 224
6.3.4 Source-specific QA/QC and VErifiCatioN ........cccccvuviiiiiiiiiiiiieee e 224
6.3.5 Source-specific reCalCUIAIONS .........cuviiiiieiieciee e 224
6.3.6 Source-specific planned IMPrOVEMENLS ......coceueeerrrriiiiiiiiieiieeeeeeere s reeaaeeeaees 224
6.4 AGRICULTURAL SOILS (CRFZA.D) ..eeiiiiiiiiiieiie ettt e et e e e e e e e e e e e e e e s s s s e aannrnsbereneneeeaeeas 224
6.4.1 SYolUT (ot wr-N (=0 [0] o Ao 1= TS o 1] 0] 1T ] o PP 224
6.4.2 Y111 oTe [o] (oo [ Tor= VN ST U= 225
6.4.3 Uncertainties and time SErieS CONSISIENCY . .oooacu.viiiiiiiiiiiiiei e 230
6.4.4 Source-specific QA/QC and verification ............ooiiiiiiiiiiiii e 230
6.4.5 Source-SpPeCific rECAICUIALIONS ..........uuiiiiiiiiiei ettt 230
6.4.6 Source-specific planned IMProvEMENLS ... 230
6.5FIELD BURNING OFAGRICULTURAL RESIDUES(CRFA.F) ...eutiiiiiiiiiiiieieeeee ettt 230
CHAPTER 7:LAND-USE, LAND-USE CHANGE AND FORESTRY (CRF 5) ..ccccoeeiiiiiiiiiiiiiieee e 231
7.1LAND-USE, LAND-USE CHANGEAND FORESTRY(CRFD5) .....cttiiiiiiiiiiiiie e 231
7.11 OVEIVIEW OF SECLON ....veeiiiei ittt ettt ettt e e e sttt e s sttt e e e e s sset e e e e e e s annnnneeeas 231
7. 2FOREST LAND(CREID) ...ttt e e e e et e e e e e e et e e aaeae e e e e s e s sa s s asaaanesereeeeaeaaaaeeeeeens 241
7.2.1 SYolUT (ot wr-N (=0 [0] o VAo 1= TSTox 1] o] 1T ] o PP 241
7.2.2 Information on approaches used for representingllareas and on land-use databases used for
the INVENTONY PrEP@AIALION .......eeeiiiiiiii ettt et e et e e e e e e eaa e aaabbabbeteeeeeeeeeaeaaaaaaaaaaesanns 245
7.2.3 Land-use definitions and the classification systases] and their correspondence to the
U IO L@ o= (=T o] 1= PP PPPURURRPRP 245
7.2.4 Y/[=]1 g oTe [o] (oo o= VN ST =2 USSP 246
7.2.5 Uncertainties and time-SerieS CONSISIENCY ..cueeaaruriiiiiiiiiiiiiiieeae e e 251
7.2.6 Category-specific QA/QC and VErifiCatioN.... e .eeeeeiiiiiiiieaiiieie ettt 251
7.2.7 Category-SpecCifiC reCalCUIALtIONS ............ummmeerrerriiireiirirreereeeee e e e s e s e rraeraaaaaeaeees 252
7.2.8 Category-specific planned iIMProVEMENTS. ....cccceeeieeiiiiiieiee e 252
7.3CROPLAND (CRIFS.B) .oiiiiiiiiiie ittt e e et e et e e e e e e e s e et e s s s aae b et e e e e e e e aaaeaeeeeseesanannnnnnns 252
7.3.1 SYolUT (ot wr-N (=0 [0] o Ao 1= 1o 1] o] 1T ] o PO 252
7.3.2 Information on approaches used for representingllareas and on land-use databases used for
the INVENTONY PrEPATALION ... ..uviiiieieeie s e e s e e s e s ettt e e e e e e e eeaaeeesasasa s neeaetaesaseareeeeaeaaaaeaeeaeesannn 254
7.3.3 Land-use definitions and the classification systases] and their correspondence to the
U IO L@ o= (=T o] 1= PSP PPURUTRPRR 254
7.3.4 /[T 1 g oTe (o] (oo | or= VN ST =2 TSSO 254
7.3.5 Uncertainties and time-SerieS CONSISIENCY ..cueeaacuruiiiiiiiiiiiiiieee e e e e e 257
7.3.6 Category-specific QA/QC and VErifiCatioN.... e .eeeeeiiiiiiiieaeiiee et 257
7.3.7 Category-SpecifiC reCAlCUIALIONS ............ummmeerrrrriiiieirieirrereeraeeeese s s rrrrrraaraaaaaaeeees 257
7.3.8 Category-specific planned iIMProVEMENLS. ....ccccceeieeiiiiiieiee e 258
7. AGRASSLAND (CRI5.C) .oiiiiiiiiii ittt e e e esa et e e e e e et aeaaeae e e e e s e s sa s s anaaaneserereaaaaaaaaeaenens 258
7.4.1 SYolUT (ot wr-N (=0 [0] o VAo 1= 1o 1] o] 1T ] o PSP 258
7.4.2 Land-use definitions and the classification systasesl and their correspondence to the
U I L@ o7 (= (o] 4 =PRSS 261
7.4.3 MEthOOIOGICAI ISSUBS ...ttt e et e e e e e e e e e e eanb bbb e e aeeeeeeeeaeas 261
7.4.4 Uncertainties and time-SerieS CONSISIENCY ..cuueearurtiiiiiiiiiiiiiieee e e 262
7.4.5 Category-specific QA/QC and VErifiCAtiON.... o eveeeeiiiiiiiieaaeiii et 262
7.4.6 Category-SpecifiCc reCalCUIAIONS ............ e erriiiiiiiee it a e e e e e 262
7.4.7 Category-specific planned iIMProVemMENTS. ... oot 262
7. 5WETLANDS (CRIFS5.D) ..ttt ettt ettt bttt et et e et eaaaeeeaa s e nnnnbbbbbenbeeeeeees 262
7.5.1 SYolUT (ot wr-Y (=T o [0] o VAo 1= TSox 1] 0] 1T ] o PSP 262
7.5.2 Information on approaches used for representingllareas and on land-use databases used for

the inventory preparation



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

7.5.3 Land-use definitions and the classification systasesl and their correspondence to the
U L@ o7 (= (o] 4 1= P EEERRSRRR 264
7.5.4 Y111 g oTe [o] (oo [Tor= VN ST U =SSP 264
7.5.5 Uncertainties and time-SErieS CONSISIENCY ..uuurueeurrrriiiiiiiiiiiieeieeeeeeeie e seesrenree e e e aaaaaeees 264
7.5.6 Category-specific QA/QC and verification

7.5.7 Category-SpeCifiC reCAlCUIALIONS ............ummmeerrrrreriieeererrrereeae e e e e se e s errrraaeaaaaeaaeaes
7.5.8 Category-specific planned improvements

7. BSETTLEMENTS (CRIFS5.D) ..ttt ettt ettt ettt e e e e e e e e e e e e e s e e e eanantee e e e e e e e aaeaaaans
7.6.1 Source category deSCrPLION ..o ceeeeee ettt e e e e e e e e e e
7.6.2 Information on approaches used for representingllareas and on land-use databases used for
the INVENTONY PrEP@AIALION .......eeeiiiiiiii oottt e et e e e e e e e e e ea s e aaabbebbesaeeeeeeeeaeaaaaaaaaaaeaans 266
7.6.3 Land-use definitions and the classification systases] and their correspondence to the
U L@ o7 (= (o] 4 1= P EEERERRR 266
7.6.4 Y111 g oTe [o] (oo o= VN ST U =SSP 266
7.6.5 Category-specific planned iIMProVEMENTS. ....cccceeeveeiiiiiieiie e 268
7.6.6 Uncertainties and time-SErieS CONSISIENCY ..uuurreerurrrriiiiiiiiiiiieeieeeeeeesee s reaeeaaaaaaeees 269
7.6.7 Category-specific QA/QC and VErfiCAtION....ummwevveerreiiieiieeeee e cerrrrr e aa e e e e e e 269
7.6.8 Category-SpecifiC reCalCUIALIONS ............ummmeeerrrrerireieierreereere e e e e s e e rererraaraaaaaaaeees 269
7. 7TOTHER LANDS (CRIFS.F) ittt ettt ettt ettt e e e e e e e e e e e e e s e e e eaaanb e e e e e e eeeaeeaaaaens 270
7.7.1 Source category deSCrPLION ..o ettt e e e e e e e e e e 270
7.7.2 Information on approaches used for representingllareas and on land-use databases used for
the INVENTONY PrEP@AIALION .......uetiiie ittt ettt ettt e e e e e e e e ea s e naaabbebbetae e e e e e e eaeaaaaaaaaaeasans 270
7.7.3 Land-use definitions and the classification systases] and their correspondence to the
U I L@ o7 (= (o] 4 1= PSSR 270
7.7.4 Y111 g oTe [o] (oo [ Tor= VN ST U= 270
7.7.5 Uncertainties and time-SErieS CONSISIENCY ..uuureerrurrrriiiiiiiiiiiieeiee e e e e e se e s reaaaaaaaees 270
7.7.6 Category-specific QA/QC and VErIfICAtION....ummwevveerriiiieiieeeeee et iesieecerrrer e e e e e e e e e 270
7.7.7 Category-SpecifiC reCalCUIALtIONS ............ummmeerreeriiiieiirerrrereeeeeeeese s sss e rraaeaaaaeaaeees 270
7.7.8 Category-specific planned iIMProVEMENTS. ....cccceeeieeiiiiiiiieeeee e 270
7.8BIOMASS BURNING (CRIFS (V) 1 i ittt ettt ettt et e et e e e e e e e e e e e e e e e e e e nnnnneeeeeeeeas 271
7.8.1 Source category deSCrPLION ..o ceeeeee ettt e e e e e e e 271
7.8.2 Information on approaches used for representingllareas and on land-use databases used for
the INVENTONY PrEP@AIALION .......eeeiiiieiii oottt et et e e e e e e e e e e e e e aanbbebbesae e et e e e eaeaaaaaaaaaaeaanns 272
7.8.3 Land-use definitions and the classification systases] and their correspondence to the
U IO L@ o= (=T o] 1= PP PPURUTRPRR 272
7.8.4 Y111 g oTe [o] (oo [ Tor= VN ST U= 272
7.8.5 Uncertainties and time-SErieS CONSISIENCY ..uuureeerurrrriiiiieiiiiiieeieeeee e e se e s e e e e aaaaaaees 273
7.8.6 Category-specific QA/QC and VErIfICAtION....ummevverrreiiieiieeeeee i cecccierrrrr e aa e e e e e e 274
7.8.7 Category-SpecifiC reCalCUIAtIONS ............ummmeererririireieieirrereeaeeeees e ss s rerrrraaraaaaeaeeees 274
7.8.8 Category-specific planned iIMProVEMENLS. ....cccceeeieeiiiiiiiiee et 274
7.9NON—CGO, EMISSIONS(CRFS (I-11)) 1ereeeeiieeieeeee et e e e e e e e e e aeeeeeeennnnnnns 274
7.9.1 Source category deSCrPLION ..o ceeeeee ettt e e e e e e e e e 274
7.9.2 Information on approaches used for representingllareas and on land-use databases used for
the INVENTONY PrEP@AIALION .......eeiiieeiiii ettt et et e e e e e e e e e e e e e aaabbebbetee e e e e e e eaeaaaaaaaaaaasanns 274
7.9.3 Land-use definitions and the classification systasesl and their correspondence to the
U IO L@ o= (=T o] 1= PP PPPURTRRPPR 274
7.9.4 Y111 oTe [o] (oo o= VN ST U =SSO 275
7.9.5 Uncertainties and time-SErieS CONSISIENCY ..uuureerrurrriiiiiiiiiiiiieeieeeee e e s ee s ssssvenrae e e eeaaaaaaeees 275
7.9.6 Category-specific QA/QC and verification

7.9.7 Category-specific recalculations................

7.9.8 Category-specific planned improvements

7.10HARVESTEDWOOD PRODUCTS(CRF5.G) ..oiiiiiiiiiii ittt eessesss e e e e e e e e e e e e e e e e e s e e s nnnnnns
7.10.1 Source category deSCrPLION ........oii i cceeceee ettt e e e e e e e e e e e e e
7.10.2 Information on approaches used for representingllareas and on land-use databases used for
the INVENTONY PrEPAIALION .......ueiiiiiiiii oottt et et e e e e e e e e e aa s e e abbbbbbeteeeeeeeeaaaaaaaaaaaaeasans 275
7.10.3 Land-use definitions and the classification systases] and their correspondence to the
OO L@ o= (=T [o] 11T PP PPURTTPPRP 275
7.10.4 MEthOOIOGICAI ISSUBS ...ttt ettt ettt e et e e e e e e e e e e bbb e e aeeeeeeeeaeas 275
7.10.5 Uncertainties and time-SErieS CONSISIENCY ..uuuurerrurrrriiiiiiiiiiiieeieeeeeeese e s sessenree e ereeeeeeeeees 275
7.10.6 Category-specific QA/QC and VErIfICAtION....ummeveeerrriiieieeeeeeeiiesiesssesirerrrer e e e e e e e e e 275

7.10.7 Category-specific recalculations, if applicable¢linding changes made in response to the review
process 276
7.10.8 Category-specific planned iIMProVEMENTS.....cccceerieiiiiiiiiiie e e e 276



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

CHAPTER 8:WASTE (CRF B) ...ettiiiiiiiiiiieiaiitiiet ettt ettt sttt e e s st e e e e sanbe e e e e s e nbbeeeaeeeannreeas 277
8. LOVERVIEW OF SECTOR ..t uttttttteetiuuttntteesaasttseeeeesassataeesasssseeaesaasstseeaesaassteeaassaastaneessanssseeeesssnnsseees 277
8.1.1 QUANTIEALIVE OVEIVIEW .....evviiririieeeee e e e e e eeeeeeetatb e eeseeeeeaeeseesssbeba b s seseeeeesesssssrsrasanns 277
8.1.2 1= To 0] 10} o PSP 277
8.2S0LID WASTE DISPOSAL ONLAND (CRFB.A) ..oeiiiieeie ittt e s s e e e e e e e aaaaaaeeas 279
8.2.1 SYolUT (ot wr-N (=0 [0] o VAo 1= 1o 1] o] 1T ] o PP 279
8.2.2 /[ 1 g oTe (o] (oo | or= VN ST =2 USROS 283
8.2.3 Uncertainties and times SerieS CONSISIENCY ceeaaaariiiiiiiiiiiiiiaiaeaae e 284
8.2.4 Source-specific QA/QC and verification ............ooiiiiiiiiiiiii e 284
8.2.5 Source-SpecCific reCalCUIALION ............ i ceeeeeiieeeee et 284
8.2.6 Source specific planned IMPrOVEMENLS ... oo e e e 285
8.3WASTEWATERHANDLING (CRFB.B) ... a e e e e 285
8.3.1 SYolUT (ot wr-N (=0 [0] o Ao 1= 1o 1] o] 1T ] o PP 285
8.3.2 Y111 g oTe [o] (oo o= VN ST U =SSP 286
8.3.3 Uncertainties and times SEri€S CONSISIENCY eweerrrrrrrrriiiiiiieeieeeeeeeiisieessreerrrr e e e aaaaaaeeaees 290
8.3.4 Source-specific QA/QC and VErifiCatioN ........cccccvuiiiiiiiiiiiiiiee e 290
8.3.5 Source SPeCIfic reCalCUIAtIONS ...........uiiiieiiiiei e e e e 291
8.3.6 Source specific planned IMProVEMENTS. ... e ei i e e e s 291
8.4WASTEINCINERATION (CRFB.C) .oeiiiiiiiiiieiiii ittt et e ettt e e e e e e e e e e e e e e e e e e e e saanneeeees 291
8.4.1 Source category deSCrPLION ..o ceeeeee ettt e e e e e e e e e e 291
8.4.2 MeEthOOIOGICAI ISSUBS ...ttt ettt et e e e e e e e e e e e et eeeeeeeeeeeeeas 292
8.4.3 Uncertainties and times SerieS CONSISIENCY ceeaaaariiiiiiiiiiiiiiaaaea et 294
8.4.4 Source-specific QA/QC and verification ............ooiiiiiiiiiiii e 294
8.4.5 Source-specific reCalCUIAIONS .........ccvviiiieiiiccee e 294
8.4.6 Source specific planned IMProVEMENTS ... .cccccccc e oo e e 294
8.50THER (CRF6.D) — COMPOST PRODUCTION. .. .uuuuutttturtrerereerrertesaeeeassssssssasssnsssssssssesreeseaeaeaessessnnsnnnnnns 294
8.5.1 SYolUT (ot wr-N (=0 [0] o VAo 1= T=Tox 1] o] 1T ] o PO 294
8.5.2 Y111 g oTe [o] (oo o= VN ST U =SSP 295
8.5.3 Uncertainties and times SEri€S CONSISIENCY eweeerrrrrrriiiiiiiieeieeeeieiiisiieiirrerrrr e e raaaaeaeaees 295
8.5.4 Source-specific QA/QC and verifiCation ............ooiiiiiiiiiiiii e 296
8.5.5 Source-SPeCific FECAICUIALIONS ... .. ...ttt 296
8.5.6 Source specific planned IMPrOVEMENLS ... oo e e e e 296

CHAPTER 9: OTHER (CRF 7) e iitiiiit ettt ettt mmn et e et ettt e e e s st et e e s st e e e e ennae e e e e e e ansbaenaeeeannneneas 297

CHAPTER 10: RECALCULATIONS AND IMPROVEMENTS ....ciiiiiiiiiiies oottt 298
10.1.EXPLANATIONS AND JUSTIFICATIONS FOR RECALCULATIONSINCLUDING KP-LULUCF INVENTORY .... 298
10.1.1 (€1 (10 1Y7T o1 (o Y/ OSSP 298
10.1.2 KP-LULUCHE INVENTOIY .eeeviiiiiiiiiieeeeee e e e s s commmitte e aeee e e e et aaaaeaeeaeassssasssassnssesseeeeeaeaaaaaaaeees 302
10.2.IMPLICATION FOR EMISSION LEVELS ....ctttetitttteteeesattteeeeessantteeeesssasseeeessssnstseeesessanssneesssssnsssseesessans 302
10.2.1 (€1 [ 101V T o] (o Y/ OSSR 302
10.2.2 KP-LULUCKE INVENTOIY .eetviiiiiiiiiiee e e e e s e e s s cmmmm ettt eeee e e e e aaaaeeeeaaassesasssnansnssesseneeeaeaaaaaaaeees 302
10.3.IMPLICATIONS FOR EMISSION TRENDSINCLUDING TIME SERIES CONSISTENCY.....cuuvriieeiiiirieeeessnnneeeeens 303
10.31 (€1 [T 10 177T o1 (o] YU 303
10.3.2 KP-LULUCHE INVENTOIY ...eeiiiitiiiieeee et oottt et e e e e e e e e e e s e e e e s s e e e e eeaaeaaaaaaaeaans 303
10.4.RECALCULATIONS, INCLUDING IN RESPONSE TO THE REVIEW PROCESSND PLANNED IMPROVEMENTS TO
THE INVENTORY sttt e e e e e e aeeeeeeeeettetba s e e e e e aeaaaeeaeeeeatetaab o e oo e e e e aeeeeeeeebebaba e e e e e e e aeeeeeeeansbnbanaaaeaaaaaas 303
10.4.1 (€1 [T 10 1Y7T o1 (o] YT 303

CHAPTER 11: KP-LULUGCKE ....cciiittiiiie sttt et e et e e e sttt e e e s eanbee e e s e anbbe e e e e e e nnneees 307
11 . 1GENERAL INFORMATION .....ttttttesiitttetteesautttteeeessannssseessaaassseeaessanssteeeeesannssseeaessanssbseeessnnnseeeeesssnnsnees 307
1111 Definition of forest and any Other CrHEMA .. mumm.eeereerieieeee e 307
11.1.2 Elected activities under Article 3, paragraph 4 tloé Kyoto Protocol.............cccccvvvvvviceeenns 307
11.1.3 Description of how the definitions of each activityder Article 3.3 and each elected activity
under Article 3.4 have been implemented and apgiggtsistently over time .........cccccccvvvieeeeeeeeeneenenn, 307
1114 Description of precedence conditions and/or hielgramong Article 3.4 activities, and how they
have been consistently applied in determining haowvd was classified ..........cccooooiiiiiiiiiiiiieee 308
11.2L AND-RELATED INFORMATION .....tetttttetttettutuueaaaeaeaeeteeesssssssnsassaaaaeaaaeasesssssbnnannaasaeeaaaaeeeeennnssnnes 308

1121 Spatial assessment unit used for determining tha af the units of land under Article 3.3..... 308
11.2.2 Methodology used to develop the land transitionriMaL..............ooooiiiiiiiiiiiiiiie e 309
11.2.3 Maps and/or database to identify the geographioahtions, and the system of identification
codes for the geographiCal [0CAtIONS ........ccceeiiiiiiiiiiiii e e e e e e e e e e e e e e s e e e ee e 309
11.3ACTIVITY -SPECIFIC INFORMATION ... utttttteesiiutttteeeessuteseeeessansbeeaaessnsssseeeesannssseeeeesansssneeeessannnsenens 310



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

11.31 Methods for carbon stock change and GHG emissiahramoval estimates.............ccc.......... 031
11.3.1.1  Description of the methodologies and the underlgagumptions used .............ccccceeeeiiiiceeeenn. 310
11.3.1.2  Justification when omitting any carbon pool or GEissions/removals from activities under Article
3.3 and elected activitiesS UNAET ATtICIE 3.4 e 312
11.3.1.3  Information on whether or not indirect and nat@&G emissions and removals have been factored
out 313
11.3.1.4  Changes in data and methods since the previous ssibmi(recalculations) ............c.c..ccceeeuees 313
11.3.1.5  UNCEraiNty ESHMALES ... ...ueeiiiiiie e iimeeei et et e e e e ettt e e e e e e e e aebbe e e e e e e e s anebeeeeeeaaeeeaansnnnneeaaaeens 313
11.3.1.6  Information on other methodologiCal ISSUES. . coo..eeiiiiiii e 314
11.3.1.7  The year of the onset of an activity, if after 2Q08...........cccueiiiiii e 314

N = o I = FRC PSP TTTTPPTTRTR 314

11.4.1 Information that demonstrates that activities unédeticle 3.3 began on or after 1 January 1990

and before 31 December 2012 and are direct humenged...............cccoeeiiiiiiiiiii e 314

11.4.2 Information on how harvesting or forest disturbaricat is followed by the re-establishment of

forest is distinguished from deforeStation ......u.......uviiiiiiiiiiic e 315

11.4.3 Information on the size and geographical locatidricvest areas that have lost forest cover but

which are not yet classified @S defOreStea ...cuuae...u i 315

YN = o I = JR S PSR UPTUTPUPTTRTR 315

1151 Information that demonstrates that activities undeticle 3.4 have occurred since 1 January

1990 and are huMAN-INAUCEA ..ottt e e et e e e e e e e e e e e e e e s e e e aaannnennnneees 315

11.5.2 Information relating to Cropland Management, Gragirand Management and Revegetation 316

1153 Information relating to Forest Management .....ccco..oooiiiiiiiiiiiii et 316

L11.60THER INFORMATION .....uututttttetteeeeteeteetaeaesaassasaasaasnsnsseeseeeeteteeeaeeeaaassasaaaasaabbbb bbb b b e eneeaeeeeeaesaesaaaanns 317

11.6.1 Key category analysis for Article 3.3 activitiesdaamy elected activities under Article 3.4..173

11.7INFORMATION RELATING TOARTICLE B.....uuiitittiiiieeeitetteeeeeeeaee s s e s s smmmeme e e e e e e s e e s s e s aesbbebbnsreeeeeeeeeees 317

CHAPTER 12: INFORMATION ON ACCOUNTING OF KYOTO UNITS.....cccet i 318

12.1BACKGROUND INFORMATION .....uiiitiitteeteeeeeeeeeeeeeaeaeessssaaanstsebbssse e et e e et aeaeeaeeeassasaaaannnbnnennneeeeeess 318

12.2SUMMARY OF INFORMATION REPORTED IN THESEFTABLES.......ccccuitiiiiiiiiiiieite et ee e e e e e e 318

12.3DISCREPANCIES AND NOTIFICATIONS. ...ttt eeeaetatteeetstataaaaaaaaaaaaaaaetaeeaessssasann e aaaeaaaaaeeeessssnsnnnnnnns 318

12.31 List of discrepant tranSACHIONS. ... ... e et e e e e e e e e eeeeees 318

12.3.2 LiSt Of CDM NOLIfICALIONS ......eueeiiiiiiiiit ettt e e e e e e e e e e e e e aaaaaaeaeeaaaan 318

12.3.3 List Of NON-TePIACEMENTS ... ... e e e e e e e e e e e e e e e aaan 318

12.34 LiSt OF INVALIH UNIES ...ttt ettt e e e e e e e e e e s e e e e eeeeeees 319

12.3.5  Actions and changes to address diSCrePANCIES cummceereeeeeeeeieiiieiiiiiitiiiirerreeeeeeeeeeee e e 319

12.4PUBLICLY ACCESSIBLE INFORMATION .....uuuuuitttttttseeeteettetteeaesaesassassasssssssssseeeeeeeeaeeaeaassessassanannnnnnns 319

12.5CALCULATION OF THE COMMITMENT PERIOD RESERVECPR) ...ccooiiiiiiiiiieiiiiiiiie et emmmmmre e 319

12.6KP-LULUCKE ACCOUNTING. ....ttttuuitttittnteeseeeeeeeteeaeeeaesaaaaaasnssssbssbssseee et eeteeeaeeeaeassessasaaannnnnnnsneeeeees 319

CHAPTER 13: INFORMATION ON CHANGES IN NATIONAL SYSTEM ... voiiiiiiiiiiieeeeeeeeee 320
CHAPTER 14: INFORMATION ON CHANGES IN NATIONAL REGISTRY ....... i 321
CHAPTER 15: INFORMATION ON MINIMIZATION OF ADVERSE IMPACTSINA CCORDANCE
WITH ARTICLE 3, PARAGRAPH 14 ...ttt et e e e e e e e e e e et e e e e e e aaaaaaaaaaaens 323
REFERENCES ... ittt sttt ettt 2242222222444 4 444 o aa bt et e e e e e e e eeaaaaaaaeeesaesaaaannnnennenneaans 324
ANNEXES TO THE NATIONAL INVENTORY REPORT .....ccoiiis ittt 327
ANNEX 1: KEY CATEGORIES ... ettt ettt ee e e e e e e e e e e e e e e e e e e e nnnnnnenes 327
ANNEX 2: DETAILED DISCUSSION OF METHODOLOGY AND DAT A FOR ESTIMATING CO ,
EMISSIONS FROM FOSSIL FUEL COMBUSTION .....coitiiiiiiiiiiiiiiaiiiiiiiie ettt a e e e e e 336
ANNEX 3: OTHER DETAILED METHODOLOGICAL DESCRIPTIONS FOR INDIVIDUAL SOURCE
OR SINK CATEGORIES, INCLUDING FOR KP-LULUCF ACTIVIT  IES.....oiiiiiiiiiiiiiiiieeees 346
ANNEX 4: CO, REFERENCE APPROACH AND COMPARISON WITH SECTORAL AP PROACH,
LATVIA'S ENERGY BALANCE ... .ottt ettt et e et e e e e e e s s s bbb e e e e e e e e eeeaeeeeeas 378
ANNEX 5: ASSESSMENT OF COMPLETENESS AND (POTENTIAL) SOURCES AND SINK OF GHG
EMISSIONS AND REMOVALS EXCLUDED FOR THE ANNUAL INVE NTORY SUBMISSION...... 381

ANNEX 6: THE ANNUAL INVENTORY SUBMISSION AND THE SU PPLEMENTARY
INFORMATION REQUIRED UNDER ARTICLE 7, PARAGRAPH 1, OF THE KYOTO PROTOCOL

OR OTHER USEFUL REFERENCE INFORMATION .....cititiititiiiiiiieceer et 388
ANNEX 7: TABLES 6.1 AND 6.2 OF THE IPCC GOOD PRACTICE GUIDANCE ..........ccccccmimmiriieeenn, 407
ANNEX 8: OTHER ...t e e e e e e e s e e e e s e e e e e e s s nnnreeeee e e s d 419

9



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

LIST OF TABLES

Table 1.1 Institutions responsible for activityaand calculating emissions ..............cccccceeeeeeee. 28
Table 1.2 Inventory preparation PIAN ... .....eeereerrrerrreeeere ... ——————————.eesssees—————. 30
Table 1.3 Main data sources for activity data ames8ion Values ...............occcvvviviiiieieiensciiee, 33
Table 1.4 Key categories fOr 2000 ... ... .o 34
Table 2.1 Information table relating to Article &8d elected activities under article 3.4 ........... 46
Table 3.1 Consumption of energy resources in LAIVIN ...........uuerrmeenmiiiiiiiiiiieee e e 47
Table 3.2 Electricity and heat production and comstion in Latvia (TJ) ......eevveeeeriiiiiiiimeeaeeeeenne 48
Table 3.3 GHG emissions from Energy sector in 12900 (GQ) .......cvvvvvererrerreeerrenirenses e eeeees 50
Table 3.4 Key categories in fuel combustion seitt@010 ................ooooviiiiiiiiiiieieee e 52
Table 3.5 Reported emissions from fuel combustmolaitvia in 2010 ...........ccccvviiiiiiiiiiieecceeee 53
Table 3.6 GHG emissions from fuel combustion iINAEZD10 (GG COEQ.) -.uuuuummmiaaaiaaaeeaaeeaaaeeaaenn 56
Table 3.7 Difference (%) between Sectoral and Refex approach data (PJ) and,@@issions (Gg)
................................................................................................................................................ 56
Table 3.8 Carbon emisSion fACLOrS (1/TJ) ......uuuerimiiiiieeiiiiii e e e e 59
Table 3.9 Energy consumption in international tpms(TJ).........cccoovriiiiiiiieeeeee e, 62

Table 3.10 Emission factors used in the calculadioemissions from International Bunkering ...62.
Table 3.11 S@Emission factors used for diesel oil in the,S@lculation of emissions International

= TU L1 2=T T o S UPPPPPPRPS 63
Table 3.12 S© Emission factors used for RFO in the ;S€lculation of emissions International
10101 (=T o oo PP PR PPPP T PPPPPI 63
Table 3.13 Activity data for Feedstock’s and noe+gy use of fuels in 1990-2010 (TJ) ............63
Table 3.14 Emissions from 1.A.1 Energy industie$990—2010 (GQ) .....vvvvvrvrrrvrrrrrrrrnrrimeeeennens. 65
Table 3.15 Characteristics of liquid, solid anddbiomass fuels and estimated £#nission factors
................................................................................................................................................ 67
Table 3.16 Characteristics of other liquid fueld astimated C@emission factors..............ccc.......... 68
Table 3.17 Characteristics of natural gas and astithCQ emission factors ............................... 68
Table 3.18 Characteristics of methane obtained slutige gas and estimated £fnission factors 69
Table 3.19 Cli NL,O, NQ,, CO, NMVOC emission factors (Gg/PJ) ......cccccccvevveiiiiiiiiiiiiiieeeeeeeeee 70
Table 3.20 Fuel consumption in 1.A.1 Energy indastn 1990-2010 (PJ) .................... s seeeeew.. 70
Table 3.21 IEF changes higher than 10% for 1.ACIOBE...........cc.vvimiiiiieeiiiii e 73
Table 3.22 Emissions from 1.A.2 CRF Manufacturindustries and construction in 1990-2010 (Gg)
................................................................................................................................................ 76
Table 3.23 CQemission factor (GO/PJ) ..o s 77
Table 3.24 Cemission faCtor (GO/PJ) .......ooiiiiiiiii ettt e e 78
Table 3.25 Cll N,O, NQ,, CO, NMVOC emission factors (Gg/PJ) .....ccocccceeeevvviiiiiiiiiiiiiiieiieeeee, 78
Table 3.26 Fuel consumption in CRF 1.A.2 Manufdanguindustries and construction in 1990-2010
(2 ) RSP PRSRRR 79
Table 3.27 IEF changes higher than 10% for 1.ACROBE...........cc.vvvmmieieeeeiiiiiiieie e e 83
Table 3.28 Fuel consumption in domestic Civil @@Iat{TJ) ............coovvvrriiiiiiiiiiiiiieeieeeeeeeeieieaiaens 88
Table 3.29 Emission factors used in the calculadioemissions from civil aviation..................... 89
Table 3.30 GHG emissions in road transport by Vehypes (Gg COQ) ......cvvvvrrvrreeeriiiiiiiiieeeeeen. 90
Table 3.31 Activity data and sources used for emissalculation in road transport ................... 93
Table 3.32 Fuel consumption in road transport (TJ).........ccceeeeeeiie e, 94
Table 3.33 Fuel consumption in railway (TJ) ceeeeee oo 99
Table 3.34 Emission factors used in the calculadfoemissions from railway ...............cccoceeeee.. 100
Table 3.35 Fuel consumption in domestic Navigafial) ..............ccevvvveeivieriiiiiiiiiiiiieeeeee e 102
Table 3.36 Emission factors used in the calculadfoemissions from navigation...................... 102
Table 3.37 Recalculations for Sub-category CREILTAANSPOIt ........cvvvveeeeriiiiiiiiiiieeemmmmmeneee 102
Table 3.38 Planned improvements for Sub-categoBy TXansport...........cccccevvvevveeeveeeveceeeeeeeeee. 103
Table 3.39 Emissions from 1.A.4 Other Sectors 02010 (GQ) ....oevvvvvvvviveiiieiiiieeeeevee e, 104
Table 3.40 Characteristics of methane obtained fleordfil gas and estimated G@mission factors
.............................................................................................................................................. 106
Table 3.41 CQ CH,, N,O, NQ,, CO, NMVOC emission factors (Gg/PJ) .......ccceeeevvivvivniinnnnnnnns 107
Table 3.42 Fuel consumption in 1.A.4 Other sedtof990—2010 (PJ) ....cevvvvieerriiriiieiiiiieeeeennn. 108
Table 3.43 IEF changes higher than 10% for 1. AGHOBE. .........cevvviiiiiiiiiieiiieeiiieeiiiieeeeee e 111



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

Table 3.44 Emissions from 1.A.5 Other sources BEE2010 (GQ) .....covvvvvvvvveiiiiiiiiiiiieevan, 113
Table 3.45 Emission factors for the calculatiorwiissions from 1.A.5 Other sources (Gg/PJ).14. 1
Table 3.46 Fuel consumption in 1.A.5 Other sountd®95-2010 (TJ) ...evveerrierrreriiieieiieieeeeenee. 114
Table 3.47 IEF changes higher than 10% for 1.ASBGION...........ccoeiiiiiiiiiiiiiiiiieee e mmmeee e 115
Table 3.48 Reported emissions from fuel combustidratvia in 2010 .............eevvvvvvviiiiiiiceeennn. 116
Table 3.49 Fugitive NMVOC emissions from oil prothit990—2010 (GQ)......evvvvvevrrevrrrrvrrrrnnnns 117
Table 3.50 NMVOC emissSion factors (G/KQ) ... uuueeeeeeereeeeaiiiiiiiiieieeeee e ssiire e e e e e e 117
Table 3.51 Activity data used for NMVOC emissiotcedation in 1990-2001 (PJ)................... 118
Table 3.52 Fugitive ClHemissions from natural gas 1990-2010 (GQ) wmneeeeeeeeerererreervveernennnnns 119
Table 4.1 Reported emissions from Industrial Preegdn Latvia in 2010 ............coovvvvvevecccenn. 122
Table 4.2 Greenhouse gas emission trend in 1990-@B3. CO2 €Q) ......eeeveeeeeeeeeeeeeeeeeeeeeeeeeeee 124
Table 4.3 Key categories of Industrial Processesé 2010 (90) .......uuveevieeeieeeiieeeiicmccmeeeeeeee, 125
Table 4.4 Emissions from 2.A Mineral Products i®0:92010 (GQ).......ceeeeeeeeereiieiiiiiieeieeccen. 126
Table 4.5 Average CaO content in used limestoneafid)average CQemission factor in 1990-2010
RO A 1111 7C= ) 129
Table 4.6 EFs for cement clinker production emisgstimation (Gg/GQ).........cevvvevvvvvvvrreeeeenee. 129
Table 4.7 CKD correction factor in 1990—2010 . cc......coiiiiiiiiiiiieeeeeeee et 130
Table 4.8 C@emission from lime production in steel productinr2005-2010 (GQ) ........vvvvvvvennnes 132
Table 4.9 Amount of produced lime in steel produtin 2005-2010 (GQ) ....coooeeeeeeeeeeeeeieeeeennn, 133
Table 4.10 C@emission factors for limestone, dolomite and sasfause (t Cét raw material) ... 136
Table 4.11 Limestone, dolomite and soda ash usatacata (t CQ/t raw material)...................... 137
Table 4.12 Emission factors for asphalt roofing esatl paving in 1990-2010..................cu. 141
Table 4.13 Activity data for road paving with asiplaad asphalt roofing production.................141
Table 4.14 NMVOC emissions from glass fibre andglproduction in 1990-2010 (GQ) .......cvvv... 144
Table 4.15 Emission factors for materials use imsglproduction (t emissions / t product or raw
MALETTAD) .o e ——————————————————————— 145
Table 4.16 Activity data for raw materials use iasg production 1990-2010 (GQ) ........ceeereennnn 146
Table 4.17 Data and assumptions used fos €fission estimation for 1990-1992 ..........c.. 147
Table 4.18 Data and assumptions used fop @@ission estimation from™lbricks production plant
.............................................................................................................................................. 149
Table 4.19 Data and assumptions used fop @@ission estimation from"2bricks production plant
.............................................................................................................................................. 150
Table 4.20 Data and assumptions used fop @@ission estimation from 3rd bricks productionnpla
.............................................................................................................................................. 152
Table 4.21 Data and assumptions used fog €@filssion estimation from 3rd bricks production plan
(0T 1] 4TV = U1 o] o) I PP 152
Table 4.22 Data and assumptions used foy @@ission estimation from 4th bricks productionnpla
.............................................................................................................................................. 154
Table 4.23 Activity data, emission factors and oth&rameters used for G@mission estimation in
5" DriCKS PrOAUCHION PIANT.........cviueeeee oot ees e st s et st es et sese st tetees s seeteenesseneeee e, 156
Table 4.24 Activity data, emission factors and oth@rameters used for CO2 emission estimation in
5th bricks production plant (CONtINUALION) .. eeeeeeeeeeieeiiieeiieesieeeiieeeieeereeeeeeereereeeeeeeeeeeeeereeeee. 156
Table 4.25 C@emissions from tile production in 1995-2010 (Gg).....vvvvvrrrmmmmmmmiiiiiiieiaeereeeeenn 158
Table 4.26 Activity data for tile production in 12010 (GQg) -..evvvrerrrrrrmmmmmmemnnnnnnnnnnmmmmeeeeeeeeeens 159
Table 4.27 Emissions from 2.C Metal Production980-2010 (GQ)...........ceeeeeeeeeeeeeeeeeeeeeeeee, 160
Table 4.28 Data for estimation of g@missions from steel production (tonnes)....................... 162
Table 4.29 Emission factors of metal produCtion).(1/.............cooorriiiiiiiriieiieee e 163
Table 4.30 NMVOC emission factors for food and KIIMJUSEIES ..........oevviiiiiiiiiiiiiiiiit e 166
Table 4.31 Activity data of 2.D Other ProdUcCtioIBR...............cevvvvvvrieeiieiiiiiiiiiiieeeeee e e e e eee e 166
Table 4.32 Total emissions of HFCs in 1990—2010Q&X €0) ...vvvvveeeeiiiiiiiiiiiiieeeee e meeeee e 168
Table 4.33 Percentage amounts of chemicals in irag@roducts 2004—2010 (%) ........cevveeneens 186
Table 5.1 Reported emissions from Solvents and @ifegluct use in Latvia in 2010 ................. 188
Table 5.2 Emissions from Solvent and Other Prodaetin 1990-2010 (GQ) .....ccooveeeeeeeeee s e 188
Table 5.3 Emissions from Paint Application use 30—2010 (Gg).......ceeeeeeeieeeeiieeeeeeeee e 190
Table 5.4 Emission factors for paint application ... 192
Table 5.5 Activity data for paint application esdition in 1990-2001 (1000litres) .............ceeee... 192
Table 5.6 Emissions from Degreasing and Dry CleamiiL990—2010 (GQ)......vvvvvvvrreervemernennnnns 194
Table 5.7 Emission factor for CRF 3.B Degreasing @ry cleaning SECtor...........ccccccovvvvieeeeenn. 196



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

Table 5.8 Activity data for degreasing emissiontgr@gion in 1990-2002 ..................eeees e 197
Table 5.9 Activity data for degreasing emissiorntgwion in 2003-2010 (GQg).............ceeeecewwen. 197
Table 5.10 Activity data for estimation in 2003-BOI50) .......cuurrrrrieeerriiiiiireeeeeeeeemmmme e 201
Table 5.11 Emissions from 3.D.5 Other sectors B03E2010 (GQ) ..vvvvvrrrrrmmmmmmmmmmmnnnnnnnnneeeaeeeeees. 204
Table 5.12 Emission factor for CRF 3.D.5 Other aexfor 1990-2002 (2003).......ccvvvvvvvvvvvnnnnns 206
Table 5.13 Activity data for emissions estimatiorlB90-2003..............oevvvvvviiiiiriiiriniiieeneeeeeen, 207
Table 5.14 Activity data for emissions estimatior2D02-2010 (GQ) .....oeevveeeeeeeeeeeeeeeeeeeeeeeeeeeee 208
Table 6.1 Greenhouse gas emission in the agrialibector in 1990 — 2010 ................c.. ceeewee.. 210
Table 6.2 Key categories in Agriculture in 2010dlexling LULUCF) ... 211
Table 6.3 Reported emissions under the subcatégusric Fermentation ................ceeeeeeeeeee. 211
Table 6.4 Methane emissions from Enteric Fermeoridiy animal type in 1990-2010 (Gq) .......... 212
Table 6.5 Average milk yield per cow (kg/head/yearyl Fat content, %\............cccvevvveermmmmnmennn 213
Table 6.6 Default CiHemission factors from Enteric Fermentation cee.cee....vvvvieeviieiviiiiineevee, 214
Table 6.7 Calculated CHemission factors for dairy cattle and non-dainttleafrom Enteric
Fermentation, (KG/head/YEar) ........coo oo 214
Table 6.8 Number of livestock for 1990 -2010 at¢hd of the year (thousand heads) ............. 215
Table 6.9 Reported emissions under the subcatddamyre Management..................oevvvivincen. 217
Table 6.10 MO emissions from Manure Management in 1990-2018rfiyal type*..........ccccuunee. 217
Table 6.11 Chlemissions from Manure Management (MM) in 1990- ZBy@nlmal type ............. 218
Table 6.12 Chlemission factors from Manure Management... S cerenn219
Table 6.13 Chlemission factors for dairy cattle from manure I\/@ment ..................................... 220
Table 6.14 IPCC default emission factors fegONrom Manure Management ...................cccuee- 220
Table 6.15 Distribution of different manure managetrsystems for 1990-1999 (%) ................ 220
Table 6.16 Distribution of different manure managetrsystems for 2000 (%) .........ceeveee e v s 220
Table 6.17 Distribution of different manure managetrsystems for 2001 (%) ...........eee oo s s s 220
Table 6.18 Distribution of different manure managabsystems for 2002 (%) ............c.vvvvv e 221
Table 6.19 Distribution of different manure managabsystems for 2003 (%0) ...........cevvevvroemnn 221
Table 6.20 Distribution of different manure managabsystems for 2004 (%) ...........ccvvvvvvowmn 221
Table 6.21 Distribution of different manure managabsystems for 2005 (%) ............c.vvvvv e 221
Table 6.22 Distribution of different manure managabsystems for 2006 (%6)..............vvvvvowme 221
Table 6.23 Distribution of different manure managabsystems for 2007 (%6) ...........cevvevvrmmmnn 221
Table 6.24 Distribution of different manure managabtsystems for 2008 (96)..............vvvvs o 222
Table 6.25 Distribution of different manure managabtsystems for 2009 (9%6)...............vvvr e 222
Table 6.26 Distribution of different manure managabsystems for 2010 (9%6) ...........cevveerr e 222
Table 6.27 Average N excretions per head of animal........................ . 223
Table 6.28 Reported emissions under the subcatéggigultural Soils...................cooeev v, 225
Table 6.29 Direct and indirect nitrous oxide enaasifrom agricultural soils by source category (Gg)
.............................................................................................................................................. 225
Table 6.30 Areas Of HISTOSOIS .........ooiiiceeeeee et e e 227
Table 6.31 NO emission factors for emissions calculation franaultural Soils ........................... 228
Table 6.32 Values of Residue/Crop product ratig;, Matter Fraction and Nitrogen content of crops
.............................................................................................................................................. 228
Table 6.33 Amount of use of N synthetic fertilizers............cccccvvviiiiiiiiieeieee 229
Table 6.34 Crops production (thsd.t) used for dataan of N,O €miSSIONS .......ccoeeeviiiiiiiiiieeenenn. 292
Table 7.1 Land use categorieS in NFl ...ttt 233
Table 7.2 Areas of IPCC land-use classes in 18A@.2Kil0 ha ..........coocvvviiiiieiiieiiiiiceeeee e 234
Table 7.3 Aggregated net emissions of GHGs @B}, and NO) in LULUCF ............................. 235
Table 7.4 Land USE ChaNQE MALIIX .........ticeeeaaeeeiuiiuiiiiiiiueeeenneeeeeeae e meeeeeeeeeesnnnennnennnennnes 236
Table 7.5 Key categorieS in LULUCKE SECLON .. coumeeivvririiiiiiiiiiiiiiiiiiiiissss s snnasssssssennnennnnnnnes 240
Table 7.6 Average density of wood of different t8pecies ... 246
Table 7.7 Factors and parameters used for calontatf change in carbon stock in living biomass 247
Table 7.8 Emission factors for moist-infertile glands.................cc 261
Table 7.9 Emission factors and ratios for BUrNINg...............ueuiiiiiii s 273
Table 7.10 Factors and parameters used for calmusadbf change in carbon stock in living biomass
.............................................................................................................................................. 273
Table 7.11 Emission factor for each GHG (g KGH.M........veeiviiieieeeeeeee e 273
Table 8.1 Generated Wastes iN LatVia (GQ) - «eeeeeeeeeereeeeeeeieeeeeeeeeeeeeeeeaieeneeeaeeeaaeeeaeeeeeeeeeeees 279
Table 8.2 Reported emissions under subcategoryg Bédiste Disposal on Land........................ 279

12



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

Table 8.3 Estimated Disposed amounts from 197002 20............cuuviiiviirmirinininnnnennmmmmmnes e 280
Table 8.4 Disposed solid waste amounts from 200D ZGQ) .......vvvvvrrvrrrimnriiiniiimmmmmr e 281
Table 8.5 Changes according tO recalCulationS.......... ..o 284
Table 8.6 Reported emissions under the subcatayaste Water Handling in the Latvian Inventory
.............................................................................................................................................. 285
Table 8.7 Activity data for Domestic Waste WatemnHiing — number of population served by certain
type or level Of treatMENt ... 287
Table 8.8 Current assumptions used for calculatibi®H, emission from Industrial Waste Water
[ F= LT |11 o S a&
Table 8.9 Calculation example for 2010 of emis©dCH, from Industrial Waste Water Handling (3
types of production) — activity data, assumpti@mission factors and results................cccoe.... 288
Table 8.10 Characteristics of sewage sludge iINBAL.............uueiiiiiiiiiiee s 289
Table 8.11 Comparison of Latvian protein consumpttiata with data from neighbour countries
(LA U= Vg = W= T o I == o] o] = ) 289
Table 8.12 Uncertainties for Waste Water Handl®TEGr ............oovvvevviiiieeiieieeieeeees o e eeeeee 290
Table 8.13 Reported emissions under subcategorydasneration...........cccceeeeeeeeeeiiesiccmeeennn. 291
Table 8.14 Burned bodies in Riga CrematoriUm . oo.........coooiiiiiiiiiiiiieeeeeeeeeeeee et 292
Table 8.15 Default emission factors for £ENiSSioN calCulation ..........ooevvvveviiiiiceeee e 293
Table 8.16 Incinerated waste amounts WithOUt ENBEFGYVETY ..........uuvvrrierernnnnenneenees e eeeeeees 293
Table 8.17 Emission factors for INdireCt gasSeS..—......coeiiiiiiiieieeeeeeeeeeeeeee e 293
Table 8.18 Emission factors for indirect gases fosamation ..............cceevevveeeeiiisie mmmme e 293
Table 8.19 Reported emissions under subcategomgr @tbmpost production)................ccoee.e.e. 294
Table 8.20 Composted waste amounts and €MISSIONS..........ccvveiiiiiiiiiiiiiiiiiieiiieieeeeneeeeeeeeeeeee 295
Table 10.1 Overall impacts of recalculations onamatl €miSSIONS ............cceevviiiiiiiiimieeeeieneeenn. 298
Table 10.2 Recalculations made for the 2012 inwgraobmisSSioN .............euveeviieiiiiiiiieemeeneennnns 300
Table 10.3 Changes in methodological deSCriptiQnS..........uuueueeiiiiiiiiiieee e 301
Table 10.4 Sector — specific improvements needsitfia’s national GHG inventory ................ 303
Table 10.5 Response to the review of the 2011 HOVRISUDMISSION ......cvvvviiiiiieeeeee e 305
Table 11.1 Selected parameters defining foresainia for the reporting.........cccccvvvvvvieeeemennnns 307
Table 11.2 Land transition matrix — areas and ceang areas between the previous and the current
inventory year (2010) (KilO NA) ......ooieiiiiee e 309
Table 11.3 Area and growing stock of managed ferastier Kyoto protocol reporting ............. 316
Table 14.1 Functions of the national registry @aadonformity with DES..............ccooevvveee . 321

13



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

LIST OF FIGURES

Figure 1.1 The structure of National INVENTOrY SYISt............ovviiiiiiiiiiiiieeee e e 27
FIQUIE 1.2 INVENTOIY PIOCESS ........uveeees s e oo e s st et e e e e e e s sass e s e e s e sesssnss e e e e e e e e e s aannnnnnneeeeeeeas 36
Figure 2.1 Latvia's aggregated greenhouse gasiemsss 1990-2010 (Gg CG&Q).......covvvvvvvveeeeenn. 44
Figure 2.2 Latvia’'s greenhouse gas emissions bycedl90-2010 excluding LULUCF............... 5.4
Figure 2.3 Total indirect greenhouse gas emisdi@ngl 1990-2010 (GQ)......uvvvreeeeeerriiiiereeennannne 46
Figure 3.1 Emissions from the Energy sector in 2Q1Q...........coooiiiiiiiiiiieee e 50
Figure 3.2 GHG emissions from Energy sector 19908ZGg CQ €Q) ..oceovveevveeevieeiiiieieeeeeeeeeeenn. 15
Figure 3.3 Total indirect GHG emissions from fuetrbustion in 1990—2010 (GQ) .......vvvveereeeaa-. 52
Figure 3.4 Emissions from International Bunkers @D €0.) .......uurrrrrreeeeiiiiiiiieieeeee e e 62
Figure 3.5 Fuel consumption in 1.A.1 Energy indastin 1990-2010 (PJ) ... .12
Figure 3.6 Fuel consumption in 1.A.2 Manufacturimgustries and constructlon in 1990 2010 (PJ) 82
Figure 3.7 GHG emissions development in transSg@®0E 2010 ..........cccciiiiieiieieeeiieeeee 85
Figure 3.8 GHG emissions in transport by sub-sedtggar 2010) ...............cooevvvviiiiiviieeeieeeeeeeee, 86
Figure 3.9 GHG emissions in transport sector begdgear 2010).............cooeeeiiiiiiiiii i 86
Figure 3.10 Fuel consumption in transport by fypEt(2010) .......coeeeriiiiiiiiiiiiiieee e 87
Figure 3.11 GHG emissions in Civil aviation (GQ £8D]) ......cceeerriiiiiiiieieeee e s 87
Figure 3.12 Fuel consumption in domestic Civil &I (TJ)..........coovvvriiiiiiiiiiieiieeee e 88
Figure 3.13 GHG emissions in road transport (GG €f)...........cccuvvvreiiieeeiiniiiieee s e 90
Figure 3.14 C@emissions in road transport by vehicle types (Gg).......ccoooevveeeiiiiiiiiiiiiieeeeeenn Q1
Figure 3.15 MO emissions in road transport by vehicle types w...cvvvvvvvieevieiiiieeiieeiieeiiivvveeee, 92
Figure 3.16 Development of Fuel consumption in rsadsport (TJ)........ccccvvvvvviieeieee e s 94
Figure 3.17 Distribution of passenger cars fleeslly-Classes...........ccoooviiiiiiiiiiiemmmeeiees 95
Figure 3.18 Distribution of gasoline passenger aet by [ayers...............uvvvvevvvvevsmmmmmreeeeeeeeeene. 95
Figure 3.19 Distribution of diesel oil passengasdieet by layers................coo i, 96
Figure 3.20 Distribution of light duty vehicles dleby Sub-Classes ............ccccoveiviiiiiiiiiiciiiieee. 96
Figure 3.21 Distribution of light duty vehiclesdleby layers............ccvvvveiiiiiiiiiceeeee e 97
Figure 3.22 Distribution of heavy duty vehicleseli®y sub-Classes........cccoeeevveviiiiiiiiiii, 97
Figure 3.23 Distribution of heavy duty vehiclessi®y layers ...........ccccooeeiiiiiiiiiieeeee 98
Figure 3.24 Development of GHG emissions in rail@g CQ €0) ....cccoevviiivrriririieeeeeeeiiies e 99
Figure 3.25 Development of fuel consumption inwal (TJ) .........cooovvviiiiiiiiiiiiiiieeeeeeen e, 99
Figure 3.26 GHG emission development in navigafBg CG €q) .......cooeeeveeeeeeeeeieieeee 101
Figure 3.27 Development of gasoline and diesdluel consumption in domestic navigation.....011
Figure 4.1 GHG emissions from Industrial Procegsd990—-2010 (Gg COBQ.) -ooeevveeeveeeeeeeeeeeennn. 125
Figure 4.2 Emissions from Cement production in 22800 (GQ) ......oooovvveeeiieeeeeeee e 127
Figure 4.3 C@emission from limestone, dolomite and soda ashru$890-2010 (GQg)................. 135
Figure 4.4 Emissions from asphalt roofing and npadng in 1990-2010 (GQ) ....vvvvveeeeeeriinnnee. 139
Figure 4.5 Emissions from raw materials use ingaeduction 1990-2010 (GQ) ..........evvvrvieeee. 143
Figure 4.6 Total emissions from 2.D Other Produttin1990-2010 (GQ) ......oooovveveevieeeeeeeeeennn. 165
Figure 4.7 HFCs emissions from 2.F Consumption aokearbons and SF6 sector in 1990-2010 (Gg
L1 2 =T | a9l
Figure 4.8 Total potential emissions of f-gase8004—2010 ()..........cceevvvvvieviiiiiiiiicceee e, 186
Figure 5.1 Emission from Solvent and Other Prodlise in 1990-2010, C20 G -..vvvvvveeeeerrninnne 189
Figure 5.2 Difference of CQemissions in Submission 2011 and 2012, Gg €P.........ccccceeeeeennne 194
Figure 5.3 Difference of CQemissions in Submission 2011 and 2012, GQ...cceeeeeeeeeeeeeeeeeeennn. 199
Figure 5.4 CQemissions Chemical Products, Manufacture and Bsoug sector in 1997-2010 (Gg)
.............................................................................................................................................. 199
Figure 5.5 Difference of CQemissions in Submission 2011 and 2012, GQ...cceeeeeveeveeeeeeeeeennn. 203
Figure 5.6 NO emissions from PO for anaesthesia 1995—2010 (GQ)..........eeeeeeeervrrvrerrrrrmnnnnnnns 203
Figure 5.7 Difference of CQemissions in Submission 2011 and 2012, Gg ..ccevvevvvvviveereeeennnne 209
Figure 7.1 Net emissions of GACH, and NO in the LULUCF SECIOr ............uvvvvvvvvrieememeennnnnnns 235
Figure 7.2 Chart used for linear interpolation tfaaof cropland using statistical data for 19904199
= g o B2 001 T2 0 L USSP PPPRSRRR 239
Figure 7.3 Distribution of drained, naturally dngydawet mineral and organic soils in Latvia's fosest
.............................................................................................................................................. 242
Figure 7.4 Annual increment of growing stock oesen the Forest land remaining forest......243
Figure 7.5 Increment of growing stock of timbertba Land converted to forest................ . 243
Figure 7.6 Annual harvesting stock of roundwood................c..oo oo 244



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

Figure 7.7 Structure of net removals in the fOR@StS ...........cccooeiiiiiiiiiiiie e, 244
Figure 7.8 Total area of the land converted tOFOLE............uvvviiiiiiiiiiiicmmmmmr e 245
Figure 7.9 Stock of dead wood in pine forests AP0-YEars age.........cccccovvvvuvvrrereiicemeeeeieeeeeen 248
Figure 7.10 Stock of dead wood in spruce fores@s® years age ..........cccovvvvvvveeeiccmmmmnnnnne. 249
Figure 7.11 Stock of dead wood in birch forest8-80 years. ...........cccvvvvvvviviiiiiiiiiiiiie, 249
Figure 7.12 Stock of dead wood in pine forestld@e groups ........cevveeevvevriiiiiiiiiiicrceeeeeeeeeeen, 249
Figure 7.13 Logarithmic regression for extrapolatd areas afforested after 2004.................. 250
Figure 7.14 Logarithmic regression for extrapolatid different forest stand types................... 250
Figure 7.15 Aggregate GHGS iN Croplands ....cccccccee e eee e 253
Figure 7.16 Application of liming material in Creylds ...............oovviiiiiiiiiiieceeee e 253
Figure 7.17 Increment of growing stock of woodyrbass on croplands ............ccccevevvveevieeeeee. 254
Figure 7.18 Total area of drained organic soilsroplands .................eevvvviiiiiiiiiiiicceeeee e, 256
Figure 7.19 Aggregate GHGs (G@H,, N;O) in grasslands.............ccevvevveeiiiimmmmmiieieeeee e 258
Figure 7.20 Statistics of artificial biomass bumin grasslands..............cccccooiiiiis e e cciieeeenn 259
Figure 7.21 Area of organic SOilS iN grasSIands...............uuuvviiiiiiiiiiiiiiiiieeeeereeeereeeere. 260
Figure 7.22 Increment of growing stock of treedlmmwetland........................coeeeee 263
Figure 7.23 Net carbon stock changes in settlements. ... 266
Figure 7.24 Linear regression used to elaboratgnmsis of deforestation................ccovveeeeeenes 267
Figure 7.25 Area Of SEHIEMENTS ... 268
Figure 7.26 Area of settlements covered by woodjetetion and annual increment of living biomass
.............................................................................................................................................. 269
Figure 7.27 Aggregated emissions from biomass bgrni.............c.ooo oo 271
Figure 7.28 Emissions from biomass burning andetation between areas of forest wildfires and
areas of grassland DUIMING ........ooooi oottt e eeeeeeeeaeeeeeeeneeenneeennennnes 272
Figure 8.1 Total emissions from Waste sector in €quivalent (Gg)...........cceeeeeeeeee it 278
Figure 8.2 Emissions from SWD and WWH sectors irR@Quivalent (Gg) .........ccevvvvvvvvvveerrenm 278
Figure 8.3 Emissions from WI and composting seatoS0, equivalent (GQ).......ccccccvvveeeriiiennn 92
Figure 8.4 Disposed waste amounts in LatVia (G) . .....cccvvrrrrrrieeeiiiiiiieiie e eeseeeeeeee e e 282
Figure 8.5 Recovered GHrom waste disposing (GQ) .......ccovvvvviiieeiieeii i, 282
Figure 8.6 CHHemissions from waste diSpoSing (GQ) ......cooecurrrrrieeeeiiiiiiiiiiiee e eeeeen 283
Figure 8.7 Amount of discharged waste water int@styears (mio M...............cccceveveeerereveeeennne. 285
Figure 8.8 Emissions of methane from Waste Waterdtiag (total), Gg .........cccccvvvevennieinnieneennn. 286
Figure 8.9 Emissions of A from Waste Water Handling (total), Gg.......cccceeeeviieeiiiiiiiiiiiiiieenenn, 286
Figure 8.10 C@emissions from Waste Incineration by waste typg) (G.........cccccveeeeriiiiiinrinnennnn. 292
Figure 8.11 Total emissions from waste composting®; equivalent (Gg)............cccevvvvvvveerevon 295
Figure 11.1 Permanent grid of the Level 1 foreshit@oing plots...........cooeeeeeieiieee e, 310
Figure 11.2 Average growing stock figures for aéfied areas of different ages..............cceeeeee 311
Figure 11.3 Historical figures of average harvaBBIOCK .............ccoviiiiiiiiiiiieeee s e 312

15



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

UNITS AND ABBREVIATIONS

t 1 tonne (metric) = 1 megagram (Mg) = 10
Mg 1 megagram = £@ = 1 tonne (1)

Gg 1 gigagram = £y = 1 kilotonne (kt)

Tg 1 teragram = 189 = 1 megatonne (Mt)

TJ 1 terajoule = 1000 Gigajoule ='10

AWMS - Animal waste management systems

CRF — Common Reporting Format

CSB — Central Statistical Bureau of Latvia

EMEP/CORINAIR 2007 — Atmospheric emission inventoguidebook, Co-operative
Programme for Monitoring and Evaluation od the Létange Transmission of Air Pollutants
in Europe, The Core inventory of air emissions undpe

EMEP/EEA - air pollutant emission inventory guidek@009

ETR — Emission trading registry

GHG — Greenhouse Gases

GDP - Grand domestic product

IPCC — Intergovernmental Panel on Climate Change

IPCC 1996 — Revised 1996 IPCC Guidelines for Nali@reenhouse gas Inventories (1997)
IPCC GPG 2000 - IPCC Good Practice Guidance ancettaioty Management in National
Greenhouse Gas Inventories (2000)

IPCC GPG LULUCF 2003 — IPCC Good Practice Guiddncéand Use, Land — Use Change
and Forestry (2003)

IPCC 2006 — 2006 IPCC Guidelines for National Gheerse Gas Inventories

IPE — Institute of Physical Energetic

LEGMC - Latvian Environment, Geology and Meteorgl@gntre

LSIAE — Latvian State Institute of Agrarian Econasi

LULUCF — Land Use, Land Use Change and Forestry

MOA - Ministry of Agriculture

MEPRD - Ministry of Environmental Protection anddgonal Development

MoT - Ministry of Transport

NCV — Net calorific value

NIR — National inventory report

OECD - Organisation for Economic Co-operation amy&opment

REB — Regional Environment Boards

RTSD — Road Traffic Safety Department

SAM — State Agency of Medicines

SFRS - State Fire fighting & Rescue Service

SFS — State Forest Service

UN — United Nations

UNFCCC - United Nations Framework Convention oim@te Change

ERT — Expert review team

EU — European Union

ETS — Emisions trading scheme

IPPC - Integrated Pollution Prevention Control
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EXECUTIVE SUMMARY

ES.1 BACKGROUND INFORMATION ON GHG INVENTORIES, CLIMATE CHANGE
AND SUPPLEMENTARY INFORMATION REQUIRED UNDER ARTICLE 7,
PARAGRAPH 1, 0OF THE KYOTO PROTOCOL

ES.1.1 Background information on climate change

Latvia takes part in the global climate change gatibn process and together with many
other countries of the world signed the United diagi (UN) Framework Convention on
Climate Change (UNFCCC) in Rio de Janeiro the UNf€e@nce on Environment and
Development held in 1992. It entered into force2ZinMarch 1994. The Parliament of the
Republic of Latvia (Saeima) ratified the UNFCCC 2 February 1995. On May 30, 2002
the Parliament ratified the Kyoto Protocol. In actance with the Kyoto Protocol Latvia,
individually or in a joint action with other coumgirshould reach the level when aggregate
anthropogenic Cg CH,;, N,O, HFC, PFC and SFemissions by the years 2008-2012 are 8%
below emission level in 1990.

ES.1.2 Background information on greenhouse gas @miories

As a party to the UNFCCC and the Kyoto Protocollaats required to produce and regularly
update national inventories of anthropogenic emissiby sources and removals by sinks of
all greenhouse gases not controlled by Montreatoeab from following sectors: Energy,
Industrial Processes, Solvent and Other Product WBsggiculture, Land Use, Land Use
Change and Forestry and Waste.

Latvia is a member of European Union since May4280d Latvia’s climate change policy is
based on European Union climate policy therefommatng to Decision No 280/2004/EC of
the European Parliament and of the Council conogrra mechanism for monitoring
Community greenhouse gas emissions and for implexhen of Kyoto Protocol article 3 (1)

Member States shall report information regardiregrtnthropogenic GHG emissions.

Single national entity with overall responsibilifgr the Latvia's GHG inventory is the
Ministry of Environmental Protection and RegionaJ@lopment. The preparation of GHG
inventory is collaborative work of different invad institutions.

This report contains of updated information on emplbgenic emissions by sources and
removals by sinks for the direct GGCH,;, N,O, HFCs and Sfand indirect CO, NQ SO,
NMVOC greenhouse gases. Greenhouse gas inventeeyscthe years 1990-2010.

The GHG inventory is prepared according to the USECreporting guidelines on annual
inventories UNFCCC 2006)For the preparation of the 2012 submission CRF Repw.3.5.2
software has been used. Greenhouse gas inventorgomspiled according to the
methodologies recommended by the IPCC.

ES.1.3 Background information on supplementary infaation required under
Article 7, paragraph 1, of the Kyoto Protocol

This report also includes supplementary informatio@accordance with Article 7, paragraph
1, of the Kyoto Protocol. The required informatimnspecified in the Annex of Decision
15/CMP.1 and includes information on changes inrégonal system and national registry,
information related to Article 3, paragraphs 3 ahdand Article 3, paragraph 14. The
summary of information on the accounting of Kyotaitsi is provided in Chapter 12, and
more detailed information is in the Standard Elmutr Tables (SEF).
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ES.2 SUMMARY OF NATIONAL EMISSION AND REMOVAL RELATED TRENDS

ES.2.1 GHG inventory

In 2010, Latvia's greenhouse gas emissions totall2d77,03 Gg C® eqg. excluding
LULUCF.

Latvia’s total GHG emissions without LULUCF in 201showed a decrease of 54.5%
comparing to the base year.

In 2010, Latvia's total GHG emissions including LUCF demonstrated a decrease of
148.1% from the base year. Between 1990 and 2008 @missions decreased significantly
as reason of crisis in Latvian national economghabeginning and end of 1990-ties.

Latvia’s emission limitation target for the Kyotad®col’s first commitment period (2008-
2012) is to limit greenhouse gas emissions to ef@®m the emissions in the base year.
Latvia’s base year is 1990, except for F-gas emmssfor which the year 1995 was selected.
The assigned amount for the first commitment perso#l19182130 tonnes G@quivalents,
which is approximately 23836426 tonnes£&0. annually on average.
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Table ES.1Aggregated GHG emissions by gases and sectors (199995- 2010), Gg C®eq

Change from
base to latest
1990 1991 1992 1993 1994 1995| 1994 199 1998 1999 2000 2001 2002 2003 2004 2005 2006 200 2008 2009 0102 reported
GREENHOUSE GAS EMISSIONS Eear
CO2 equivalent (Gg) (%)
€02 emissions including net CO2 from 8 9 6 6 6 7 7 6 7 8 9 12 13 14
LULUCF 2807.98 40568 490700 68535 7674 14100 042.02 972.70 304.32 368.27 660.38 572.56 600.09 879.41 854.51 797.67 423.65 464.68 948.00 1339677 885564 41837
€92 erissions excluding net CO2 from 19057.77 1747952 14002.07 117362p 1022002 03715 | 9127.80 | 860064] 82175 763440 70685 743627 | 741544| 761216 77754 777846 45 | 862192 818145 73889 84802 55,
CH4 emissions including CH4 from LULUCF 3713.1 655.46 307421 228257 20770 206497  2013)14 198757 | 190078 179813 18159 187843 11| 180286 | 181750| 185349 1756.9 179843 814178 1811.60 1776.09 52.17
CH4 emissions excluding CH4 from LULUCF 3693.7 5@.97 3036.31 2257.16 2047.7: 2028.718 19762 1941.19 1858.22 1740.07| 1757.10 1846.93 17841 1765.14 1783.41 1818.59 1718.6f 1767.19 790160 1777.27 1735.66 -53.01
N20 emissions including N20 from LULUCF 40230 76073 2968.36 2173.08 1930.4: 175544 1698012 170337 | 164619| 156197 15863 169191 wme1| 173822 | 171561| 178189 1785.2) 183563  81a189 1844.64 1892.28 52.94
N20 emissions excluding N20 from LULUCF 3803.9 5455 274553 1953.70 17109 153599 151956 152411 | 146650 | 138128  1405.7 151790  1386| 156346 | 154156|  1608.09 1609.5 166233 646196 1682.02 1743.73 54.14
HFCs ENANEN IENANEN IENANEN [ENANEN [ENANEN 0.64 0.87 2.09 307 352 5.4 8.1 10.9p 1743 @1 3417 73.02 115,63 95.33] 100.14 105.1) 100,
PFCs NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO | NANO NANO NANO NANO 0.00
SF6 NANE,NO NANENO NANENO NANE,NO NANE,NO 0.25 E 051 071 0.98 128 1.98) 3.3 44 547 743 127, 8.60 10,08 1353 12.25 100.0
Total (including LULUCF) 10544.13 6970.51 104575 -2397.86 -3650.98 4 S 3 2 3 hot 3 3 b - 6 -8801.33 -9706.29 1 -9626.84 -5069.84 -148.08
- i i A 320.40 329.60 279.16 74457 003.66 25129 99155 04238 316.39 20463 12065 - 203.92 - i
12 12 12 1 10 10 10 10 10 1 1
Total (excluding LULUCF) 26 555.52 24614.03 19 780 15947.12 13 987.80 602.21 625.35 068.54 546.08 760.04 238.12 810.36 757.74 962.71 127.11 246.94 11663.25 1217557 11724.42 10 961.90 12 077.p3 54.52
Change from base to lates
1990 1991 1992 1993 1994 199! 199 19 1998 19P9 2000 2001 2002 2003 2004 200! 200 20 2008 20p9 010 2
GREENHOUSE GAS SOURCE AND SINK reported year
CATEGORIES N
CO2 equivalent (Gg) (%)
19 17 14 12 10
1. Energy 10250 | cosm | aases | 240 | esseo | 946161 | 953718| 89749l  8ss87 701441 73] 773204 | 771500| 788524  79144p  sO464s 3mA | 876984 | 833524 76126 8400.7 -56.02
2. Industial Processes 508.87 536.07 256.64 8367 1467 16041 1760 2883 18507 223.00 179.75 207.9 224 249, s03p 20198 358.43 42108 39421 3653 638.16 6.66
3. Solventand Other Product Use 50.70 4649 4420 4135 4051 414 43.65 448 sm3| 4503 4481 5089 36.72 206 362 360 5506  64.72 4397 27.06 4195 ar27
4. Agriculture 600203 | 562881| 442338 29368 253142 ome1] 226171 | 224097 213114 19439 196550 o@sB | 207093 | 212200 20855 217940 217149226330 | 222795| 225052f 23205 6119
16 17 18 17 16 17 15 14 13 14 14 13 15 16 17 -20 21 22 20 17
5. Land Use, Land-Use Change and Forestry(5) 011.39 64352 73833 344.97 647.78 92261 954.95 347.70 29065 763.70 480.41 801.91 800.13 279.10 42175 367.59 464.58 88186 928.34 588.74 146,87 .09
6. Waste 80092 79436 71445 644.95) 6126 6074 60650 5961 | 62721 633.23 684.70) 7146 71038 676 sa97| 69320 64483 656.64, 723.0 697.4 666.49 -16.84
7. Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NG NO NO NO NO 0.00
10 2 3 4 5 3 2 3 4 3 3 4 5 6 8 ) 11 -9 5
Total (including LULUCF)(5) 54413 | 097051 | LOSST| 54746 659.98 320.40 329.60 279.16 74457 003.66 251.29 99155 04238 31639 294.63 12065 80133 706.29 203.92 626.84 069.84 -148.08

19



LATVIA’'S NATIONAL INVENTORY REPORT1990-2010

ES.2.2 KP-LULUCF activities

For the LULUCF activities under Article 3 paragraphand 4, of Kyoto Protocol Latvia has
chosen period accounting. Therefore the accourguantity will be reported in the annual
report commitment submitted for the last year af tommitment period (in 2014) and
calculated over the entire commitment period. Aeti®.3 covers direct, human induced
aforestation (A), reforestation (R) and deforestatiactivities, and accounting of these
activities is mandatory. Under Article 3.4 Latviashelected the activity Forest Management
(FM) for the first commitment period. Latvia’s caplue for the commitment period is 6233

Gg CQ equivalents.
ES.3 OVERVIEW OF SOURCE AND SINK CATEGORY EMISSION ESTIMATES AND
TRENDS

ES.3.1 GHG inventory

The main sources of greenhouse gas emissions leavedificially divided into the following
sectors: Energy (CRF 1), Industrial processes (2RFSolvent and other product use (CRF
3), Agriculture (CRF 4), Land use, Land use chaageé Forestry (LULUCF — CRF 5) and
Waste (CRF 6). GHG emissions by sectors are showrei Figure ES.1.

30000

20000 +

10000 -

0 -

Gg CO2 eq.

-10000 -

-20000 —

-30000

m1. Energy 3. Industria Processes 3. Solvent and Other Product Use
m4. Agnculture 5. Land Usze, Land-Use Change and Forestry 96, Waste

Figure ES.1. Latvian greenhouse gas emission trenty sector, Gg CQeq.

The Energy sectoris the most significant source of GHG emission$h\ePB.6% share of the
total emissions in the 2010. GHG emissions incré&®@09-2010 approximately by 10%.
Energy-related emissions vary mainly accordinght® économic trend, the energy supply
structure and climate conditions. Large part ofrgpesector emissions comes from transport
sector.

Agriculture is the second most significant source of GHG eonss with approximately
19.3 % of Latvia's total emissions. Emissions fragriculture include Ci and NO
emissions. GHG emissions increased in 2010 by 3%apace with 2009. The annual
emissions have reduced approximately by 61.2% <si8&® due to decreases in the number
of livestock, nitrogen fertilisation and etc.

Emissions from th&Vaste sectorconsist of ClH and NO emissions and have been decreased
since 1990. In 2010, emissions were approximatéy8% lower than in 1990. In 2010,
emissions from the Waste sector were 666.09 Gg €fivalents; it contributes about 6 %
of total GHG emissions (excluding LULUCF).
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The Industrial Processes category contributes approximately 5.3% of the Itd&dG
emissions. The emissions from industrial proce¢sssrred to as non-energy related ones),
include CQ, CH;, NoO and F-gases. The largest decrease in emissiansred between
years 1991 and 1993, when industry was going throagcrisis. For 2010, despite to
economical crisis in 2009, total emissions incrdasmgnificantly (74.8%) due to overall
increasing of activity for industrial productionggesses.

Solvent and Other Product Usemade only about 0.3% of Latvia’s total GHG emissio
Emissions in the Solvent and Other Product Useosect linked with the economic situation
of the country. The annual emissions have redupptbaimately by 17.3% since 1990.

Land use, Land use change and forestrfl ULUCF) is a net sink in Latvia. In 2010, GO
removals were -17146.87 Gg €€q compared to -16011.39 Gg £€3 in the base year that
is approximately 7.1 % higher than in 1990. Mosttleé removals in the LULUCF sector
come from forest growth.

ES.3.2 KP-LULUCF activities

Information table on accounting for activities undeticles 3.3 and 3.4 of the Kyoto Protocol
is shown in the following table:

(SBSEE'EE?ALIJ\I%ES?I\?}? Net emissions/removals(1) Accounting | Accounting
ACTIVITIES Parameters| Quantity
2008 2009 2010 Total

A. Article 3.3 activities
A.1. Afforestation and -1 453.10
Reforestation )
A.1.1. Units of land not
B‘;‘;ﬁﬁfﬁg Sree the -440.66 | -506.22| -506.2d -1453.10 -1 453.10
commitment period
A.1.2. Units of land
harvested since the NA NO
beginning of the '
commitment period
Harvested lands NANO | NANNO | NANO | NANO NA,NO
A.2. Deforestation 488,23 408,70 359,73 1 256,66 1 256,66
B. Article 3.4 activities
B.1. F t M t
(if el ec(i(ra?js) anagement | s 598,81 | -21102,11| -17 309,08 | -62 010,00 -6 233,33
3.3 offset 0.00
FM cap 6 233.33 -6 233.33
B.2. Cropland
Management (if elected) NA NA NA NA 0.00 0.00
B.3. Grazing Land
Management (if elected) NA NA NA NA 0.00 0.00
Zﬁc'tzg)"egeta“on (if NA NA NA NA 0.00 0.00

ES.4 OVERVIEW OF EMISSION ESTIMATES AND TRENDS OF INDIRECT GHG
AND SO,

Emission estimates of indirect GHG and,&@e presented in Table ES.2.
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Table ES.2 Emissions of indirect GHG and S¢) Gg

NOy Co NMVOC SO,
1990 64,58 455,10 101,48 104,78
1991 59,10 399,73 75,62 85,88
1992 50,03 386,82 70,86 72,87
1993 45,09 384,95 70,98 67,40
1994 42,37 372,01 69,91 67,26
1995 39,13 347,36 67,23 49,09
1996 39,45 354,55 69,80 55,19
1997 38,67 325,74 66,57 42,90
1998 37,76 305,45 64,24 38,49
1999 36,19 290,83 63,83 30,29
2000 35,96 289,21 64,60 16,10
2001 39,04 298,27 68,79 12,52
2002 38,63 287,35 64,73 11,04
2003 38,95 288,21 64,55 8,82
2004 38,64 283,62 109,62 6,77
2005 37,12 282,38 73,28 6,60
2006 37,21 281,34 74,55 5,84
2007 38,16 265,59 83,18 5,66
2008 33,92 248,93 73,64 4,67
2009 31,73 267,56 60,53 4,08
2010 33,44 256,70 64,95 3,15

In the period from 1990 to 2002 indirect emissitiase decreased, but starting from 2003
NOy, NMVOC and CO started to grow as a reason of asing firewood consumption in
Residential sector as well as fuel consumption ran$port sector. SOemissions have
decreased significantly as reason of fuel switahawproved legislation.
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PART I:  ANNUAL INVENTORY SUBMISSION
CHAPTER 1: INTRODUCTION

1.1 BACKGROUND |INFORMATION ON GREENHOUSE GAS INVENTORIES ,
CLIMATE CHANGE AND SUPPLEMENTARY INFORMATION REQUIRED
UNDER ARTICLE 7,PARAGRAPH 1,0F THE KYOTO PrROTOCOL

1.1.1 Background information on climate change

Latvia is a country by the Baltic Sea with totabamf 64 559 kfhand there are 2 239 008
(2010) inhabitants. Baltic coastline is approxirhat#498 km. Since the beginning of the
previous century the forest area of Latvia has atngmubled and currently occupies more
than 51% of the total territory of the country (aating to Fifth National Communication

(NC5)). Latvia lies in a temperate climate zone mghactive cyclone determines rapid
changes in weather conditions (190-200 days peaj).y&anual mean precipitation is 600-700
mm. Main minerals in Latvia are clay, dolomite, @dagravel, limestone and gypsum.

The analysis of long-term climatological data serie Latvia has shown that the climate has
changed during last centuries. Air temperature imazseased for the whole period of
observations (from the 1795); however it has beerenexpressed during winter and spring
and for the last decades. Increasing trends acdemvin precipitation series for the cold
period, while the decreasing trends were foundgtmnmer and autumn seasons. Ice and snow
cover period in Latvia became shorter during lastadles. River discharge regime has been
subjected to major changes in relation to clim&i@nges. Well expressed regular changes of
high-water and low-water periods are evident. Seagy indices have changed: increased
values of growing degree days especially from tegirming of the 28 century, decreased
number of frost days, reduced heating degree-days.

The climate change and climate variability have aiidhave a notable impact on inland and
sea hydroecosystems as well as changes in vegetdtie increasing growth of aquatic
vegetation in recent years has been related tattrfactors — higher mean temperature and
earlier spring. The absence and lowering of theaeer during winter’s causes the prolonged
growing season. There is a significant temporadigmt in vegetation dynamic from light
nutrient-poor and species-poor forests to moreienttrich, more diverse species and closed
forests.

This is evident that the future climate changed télve significant effect on natural and
socio-economical systems in Latiia

1.1.2 Background information on greenhouse gas inventaie

The Parliament of the Republic of Latvia ratifidg: tUnited Nations Framework Convention
on February 23, 1995 and since March 23, 1995 aatvia Party to the Convention thus
undertaking to implement series of internationamoatments. On May 30, 2002 the
Parliament also ratified the Kyoto Protocol. In @ctance with the Kyoto Protocol Latvia,
individually or in a joint action with other coumirshould reach the level when aggregate
anthropogenic Cg CH,;, N;O, HFC, PFC and SFemissions by the years 2008-2012 are 8%
below emission level in 1990. On 29 October 200# Tabinet of Ministers of the Republic
of Latvia approved the Strategy of Joint Implemeatafor 2002-2012 as defined in the
Kyoto Protocol to the UN Framework Convention oim@ite Change and passed Regulations
of the Cabinet of Ministers No. 653 “On the Strated Joint Implementation (2002-2012) as
defined in the Kyoto Protocol to the UN Framewoidn@ention on Climate Change”.

! Klaving, M. Climate change in Latvia. University of Latvi
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Latvia is a member of EU since May 2004 and Latvidimate change policy is based on
Europe Union climate policy.

The legislation act — Regulation No. 157 of CabioeMinisters (17.02.2009) determinates
the institutions that are responsible for GHG irteey preparation. At the moment this act is
under development as new determination of respuitisib of institutions is planned.

Ministry of Environmental Protection and Regionakv@lopment, Climate Policy and
Technology Department coordinate policy relatedlimate change and renewable energy in
Latvia, compile national inventory as well as dre tlesignated single national entity.

As a party of the UNFCCC, Kyoto Protocol and EumpéJnion Latvia is required to
produce and regularly update report on GHG emissi@md removals. This report is the
annual submission of the Latvia to the UNFCCC, gyBtotocol and European Comission. It
presents the GHG inventory, the process and théadstused for the compilation of the
inventory for 1990 to 2010rhe structure of this NIR follows the “Annotatedtime of the
national Inventory Report including elements unidgoto Protocol” prepared by UNFCCC.

1.1.3 Overview of inventory preparation and managememigluding for
supplementary information required under Article paragraph 1, of the
Kyoto Protocol

A summary of information on the accounting of Kyatoits is provided in Chapter 12, and
more detailed information is in the Standard Elmutr Tables (SEF).

1.2 DESCRIPTION OF THE INSTITUTIONAL ARRANGEMENT FOR INV ENTORY
PREPARATION, INCLUDING THE LEGAL AND PROCEDURAL ARRANGEMENTS
FOR INVENTORY PLANNING , PREPARATION AND MANAGEMENT

121 Overview of institutional, legal and procedural aangements for
compiling GHG inventory and supplementary informati required under
Article 7, paragraph 1, of the Kyoto Protocol

Latvian national GHG inventory system is designed aperated according to the guidelines
for national system under article 5, paragraphflhe Kyoto Protocol (Decision 20/CP7) to
ensure the transparency, consistency, comparalmtitypleteness and accuracy of inventory.

Inventory activities include planning, preparateomd management.
The inventory phases are:
e collecting activity data;
e selecting methods and emission factors appropyiatel
e estimating anthropogenic GHG emissions by souradgemovals by sinks;
e implementing uncertainty assessment;
e implementing QA/QC activities.
A schematic model for the national system (NIShewn in Figure 1.1.

Ministry of the Environmental Protection and Regibmevelopment of the Republic of
Latvia (MEPRD) Climate Policy and Technology Depaht coordinate policy related to
climate change and renewable energy in Latvia disasere designated single national entity
with overall responsibility for the Latvian GHG ientory.

The MEPRD is responsible for:
e Preparation of legal basis for maintaining the idfatl System;

¢ Informing the inventory compilers about requirensenit the national system;
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e Overall coordination of GHG inventory process (utthg compilation of the final
NIR and CRF, approval of QA/QC plan and procedures)

e Final checking and approving of the GHG inventbejore official submission to the
EC and UNFCCC,;

e Timely submission of GHG inventory to the UNFCCQld&uropean Commission;

e Formal agreements with inventory experts and fopeets that evaluate quality
assurance process;

e Coordinating the work between the involved insking, experts, European
Commission and UNFCCC (including coordination o ttUNFCCC inventory
reviews);

e Keeping of archive of official submissions to UNFCG@nd European Commission
(starting from 2012 submission).

Since 1st of August 2009 Latvian Environment, Gggland Meteorology Centre (LEGMC)
iIs a governmental limited liability company andrésponsible for collecting of activity data
(activity data are mainly collected from other ingtons and LEGMC uses them to calculate
emissions), preparation of the emission estimatethe Energy, Industrial Processes, Solvent
and Other Product use and Waste sectors, preparafioQC procedures for relevant
categories and documentation and archiving of us#erials for emission calculation.

Since submission 2009, removals and emission @lonk for the LULUCF sector were
done by Latvian State Forest Research Institut@v&l in collaboration with MoA. "Silava"

is responsible for collecting of activity data, paeation of the removals/emission estimates,
preparation of QC procedures as well as documentatnd archiving of used materials for
calculation.

Since submission 2009, Institute of Physical En#rg@PE) calculates emissions for
Transport sector according to agreement with MEPRIR. is responsible for collecting of
activity data, preparation of the emission estimapgeparation of QC procedures as well as
documentation and archiving of used materials &ecudation.

For submission 2012, emissions from Agriculturet@ewere done by Latvia University of
Agriculture in collaboration with MoA. Latvia Univsity of Agriculture is responsible for
collecting of necessary activity data (cooperatmith CSB), preparation of the emission
estimates, preparation of QC procedures as wetoasimentation and archiving of used
materials for calculation.

The main data supplier for the Latvian GHG invent the Central Statistical Bureau of
Latvia (CSB). Mainly MEPRD, LEGMC, IPE, Latvia Urewsity of Agriculture contacted
with five CSB experts.

Before final GHG inventory are reported to Europ&ummission and UNFCCC secretariat
it is forwarded to the involved ministries for rewi and approving. Several meetings (related
LULUCEF, Agriculture, Industrial Processes, Wast&ravheld before and during preparation
of inventory to discuss and agree on the methoddbgsues, problems that have arisen and
improvements that need to be implemented. Theredissission on the different problems
that came up during the last inventory preparatmrfind solutions how to improve the
overall system.

The following issues for solving different problerasd to improve cooperation between
inventory experts and inventory compilers are:

e Discussion on methodologies and possible changéifuture;

e Discussion on QA/QC plan, available resources arssiple improvements;
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Inventory team was met many times during invenfamgparation. Responsible institutions
were invited to discuss and find solutions for peots identified by ERT.

The detailed responsibilities of the institutionsvalved in preparing activity data and

Discussion on data collection;

Agreement on recalculations;

Archiving system, updating and possible improversent
Exchange of relevant information;

Reporting the conclusions from the meetings.

calculating emissions are summarized in the Taldle 1
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Table 1.1 Institutions responsible for activity dat and calculating emissions

CRF sectors Data Responsible institutions
Table 1.A(a) - Fuel Combusti lAct|V|ty data LCIZESGBI\,Aand Traffic Safety DepartmdiRTSD)
Activities (Sectoral Approach i '
( PP )| Calculations Institute of Physical Energetics (IPE)
Table 1.A(b) — CQ from Fuel| Activity data CSB
Combustion Activities — )
Reference Approach Calculations LEGMC
Table 1.A(d) — Feedstock’s andactivity data CSB
Non-Energy Use of Fuels )
Calculations LEGMC
Table 1.B.2. — Fugitive EmissionsActivity data CSB
from Oil and Natural Gas Calculations LEGMC, JSC “Latvijasize”
Table 1.C — International BunkegActivity data CSB
and Multilateral Operations Calculations LEGMC
Table 2(1).A-G - Industria| Activity data CSB, EU Emission Trading Scheme ofmera
Processes Calculations LEGMC, EU Emission Trading Scheme apms
Central Statistical Bureau;
bl dustri Latvenergo AS;
Table 2(l) F - Industrial acyjyity data State Agency of Medicines;
Processes - HFCs, PFCs AND Enterprises operating with F-gases (reported
Sk Chemicals Register of LEGMC)
Calculations LEGMC
CSB;
- State Agency of Medicines;
Table 3 — Solvent and OtherActivity data Research of experts;
Product Use LEGMC “2-AIR” and “Chemical” databases
Calculations LEGMC
Table 4.A — Agriculture, Enteri¢ Activity data CSB
Fermentation Calculations Latvia University of Agriculture
Table 4.B(a) - Agriculture, CH| Activity data CSB
Emissions from Manure ) i ) ) )
Management Calculations Latvia University of Agriculture
Table 4.B(b) - Agriculture, bD | Activity data CSB
Emissions from Manure ) i ) ) )
Management Calculations Latvia University of Agriculture
Table 4.D - Agriculture) Activity data CSB
Agricultural Soils Calculations Latvia University of Agriculture
Table 5. A. Forest Land CSB;
Table 5. B. Cropland Activity data Starting from 2007 National Forest resou
Table 5. C. Grassland monitoring program (FRM)
Table 5. D. Wetlands Latvi State F t R h Institute "Sil
Table 5. E. Settlements Calculations atvian State Forest Research Institute i
Table 5. F. Other Land collaborated witMinistry of Agriculture
Activity data N . National studies and expert judgment
Table 5. B. Cropland |Area of organic soil
5.B.1 Cropland remaining Croplalghlculations —Net carbofNational studies and expert judgmehgtvian Stat
stock change in organic soilsorest Research Institute "Silava"
Table 5. C. Grassland Q_rcg;g/rllti)(l: Sgi?ta - Area 01National studies and expert judgment
5.C.1 Grassland remaini - - . . -
Grassland Calculations — Net carbolNational studies and expert judgmehgtvian State
stock change in organic soilsorest Research Institute "Silava"
Table 5.(IV) CQ emissions fror/Activity data CSB
agricultural lime application Calculations Latvian State Forest Research InstltBtlava”
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CRF sectors

Data

Responsible institutions

Table 5. (V) Biomass Burning

Activity data

CSB;
State Firefighting& Rescue Service

Calculations

Latvian State Forest Research Instit8tlava"

KP LULUCF

Activity data

Latvian State Forest Research InsitiGilava”

Calculations

Latvian State Forest Research Instit8tlava"

Table 6 A -Waste, Solid Was

Activity data

LEGMC, Methane recovery installations

Disposal on Land Calculations LEGMC
Table 6 B - Waste, Wastewat/ACtivity data CSB, LEGMC
Handling Calculations LEGMC

- Activity data
Taple 6 C Waste, Wast y LEGMC
Incineration Calculations
Table 6 D -Waste Othe, i data LEGMC

(composting)

1.3INVENTORY PREPA

RATION

Latvia prepares a National Inventory Report (NIRY @&ommon Reporting Format (CRF)
tables annually according to requirements of theFONC, the Kyoto Protocol and the EU
greenhouse gas monitoring mechani$he 2012 submission contains estimates for the-1990
2010.

The organization of the preparation and reportingatvia’s greenhouse gas inventory and
the responsibilities of its different parties aegailed in the section 1.2.1 and Table 1.2

All involved institutions to the GHG inventory sgsh produce emission estimates according
to Regulation of Cabinet of Ministers No.217 indéias the UNFCCC reporting guidelines.

Ministry of Environmental Protection and RegionaJ@lopment in coloboration with other
involved institutions prepares final NIR and suls™®HG inventory, including CRF tables to
the UNFCCC Secretariat and to the European Comomssi

The annual GHG inventory is prepared accordingpmrting schedule.
Concerning EU monitoring mechanism to the Commissio

e the annual inventory is submitted by™Sanuary;

e updated submission by ¥51arch.
Concerning UNFCCC:

e the annual inventory is submitted by™April.
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Table 1.2 Inventory preparation plan

Element Activity Responsible performers Procedures Due date
To reconsider the changes
needed for the next year’'s All institutions involved in inventory preparatigmocess to reconsider the
submission, taking into All instituti changes needed for the next year’'s submissiomgakto account comments| .
institutions . . . Middle of May
account comments and and recommendations made by the review team (ERI sand to national
recommendations made b inventory compiler for summarizing.
the review team (ERT)
All institutions involved in inventory preparatioand approval process {o
Annual meeting All institutions participqte i.n armual wor.kshop. where all th?ngsahieg next years till 30" June
submission is discussed, including necessary ingmewts, changes and
problems.
. . All institutions involved in GHG emissions and Additional meetings was organized for solving diffiet problems regarding during inventory
Additional meetings . X - S .
removals preparation reviews, quality control activities etc. preparation cycle
Agreement on the changes All institutions involved in inventory preparatioand approval process o
and adjustments to be mad@All institutions come to an agreement on the changes and adjusttadrgamade for next year till 15 August
for next year's reporting are reporting.
EU ETS operators send to LEGMC activity data,,@mission factors, CO
EU Emission Trading emissions and descriptions as verified GHG repmrehterprises involved in till 30 March
Scheme (EU ETS) operatofsEU ETS annually for previous year.
LEGMC uses these data in GHG inventory.
LEGMC collects information for emission calculatifor CRF2, CRF 3,
CRF 6 in following databases:
e “2-AIR” database; o . _th
e “3-Waste™ till 15™ June
Operators e  “2-Water” databases;
e Chemical Register.
Activity data and o e Cement producer and Iron & Steel plant send additimformation
description Submission to LEGMC for detailed CQ emission estimation according to national till 15t October
legislation.
CSB send to LEGMC activity data regarding Energygriéulture, and
Statistical bureau of Latvia| Industrial Processes sectors according to interttepatal contract. till 1% October
(CsSB) Many of received and used activity data is avadaibl statistical databases:

http://www.csb.gov.lv/csp/content/?Ing=en&cat=355

State Firefighting & Rescus
Service (SFRS)

SFRS send to LEGMC activity data - area of lastrg grass burning (ha).

tifft Dctober

Ministry of Health
collaborating with State
Agency of Medicines
(SAM)

SAM sends to LEGMC activity data.

till 1% October

Emissions and description

| Submission to MoA and
” MEPRD

Latvia University of

Agriculture collaborated

Latvia University of Agriculturesend to MEPRD report about emissions
from Agriculture, including information about usagsumptions, activity data|

till 1% December
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Element

Activity

Responsible performers

Procedures

Due date

with Ministry of Agriculture

which was received froCSB.

Emissions and description

Submission to MEPR

D

IPE according to agreement
with Ministry of
Environmental Protection
and Regional
Development

IPE send to MEPRD report about emissions from Trarisincluding
information about activity data, which was receifen CSB.

till 1% December

JSC “Latvijas Gze”

The only natural-gas transmission, storage, digioh, and sales operator in
Latvia sends the total fugitive emissions for poens year and short
information of emission fluctuation according tdioaal legislation.

till 1 October

CO, removals and
emissions, descriptions

Submission to MoA and
MEPRD

Latvian State Forest
Research Institute (LSFRI)
"Silava" collaborated with
Ministry of Agriculture

LSFRI "Silava” send to MoA and MEPRD NIR relevatiapters, CRF about
CO,removals and emissions from LULUCF

till 1% December

Compilation of the CRF

LEGMC experts compile CRF tables, QC and send tioma inventory

CRF tables (XML) tables and QC by the LEGMC compiler till 10" December
LEGMC experts P
After corrections MEPRD send to EC CRF tables aradt dhort NIR through
CRF data the Permanent Representation h
Draft NIR accordingto | CRF, NIR MEPRD MEPRD uploaded CRF tables, XML and draft NIR in S©NET CDR and 15" January
Decision 280/2004/EC . e
electronically sent to EC notification about upleddiata.
QA/QC procedures, MEPRD

Quality control checks

reports according to QC
plan

Other institutions involved
in the preparation process

According to QC plan internal review was carried. ou

January - February

NIR 1% draft sectoral experts Sectoral experts sei Rl draft to MEPRD (national inventory compiler) &af January
F otit it St
NIR 1% draft MEPRD g/lpiljcl)?vli?]gsend to involved institutions NIR® 1draft for comments an 1ill 30 January
T 5
NIR 1%t draft Involved institutions g];;/;rl(\)/\?gl institutions send to MEPRD comments abbiliR 1° draft and 23 February

All institutions involved in

Verification of national data in EC inventory angdates as necessary a
response to EC.

; ; ; st

Quality control checks QC |nr\(/)ecr;t;)sry preparation This process includes collaboration with involvedtitutions for preparing o 1% March to 18' March
P response to EC.

Quality control checks QA Eﬁgﬁ? NIR was uploaded in the MEPRD home page for review. February/March
MEPRD ' ) . -

CRE data MEPRD sends to.EC final CRF tables and final NIRomdl.ng to Decision

NIR according to Decision| CRE. NIR 280/2004/EC requirements through the PermanenteReptation. 15" March

280/2004/ECg ! MEPRD uploaded CRF tables, XML and draft NIR in BH©NET CDR and
LEGMC electronically sent to EC notification about upleddiata.

NIR and emission data in Inventory submission MEPRD MEPRD uploaded apprdsets inventory to UNFCCC portal. PsApril

CRF
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1.4BRIEF GENERAL DESCRIPTION OF METHODOLOGIES AND DATA
SOURCES

14.1 GHG inventory

Latvia’'s GHG emissions inventory is based on theistel 1996 Guidelines for National
Greenhouse Gas Inventories (199390d Practice Guidance and Uncertainty Management i
National Greenhouse Gas Inventories (2000) and Qeradtice Guidance for Land Use,
Land-Use Change and Forestry (2003) as well as ERWIBRINAIR Emission Inventory
Guidebook - editions (2002) and EMEP/EEA 2009 according to tHBIFCCC
recommendations for inventories.

The main sources for emission factors are:

e National studies for country specific parametersl amission factors (e.g. GO
emission factors, aspects influencing ,Sé€mission factors, distribution of animal
waste management systems, average N excretiont@id e

e Revised 1996 IPCC,;

e |PCC GPG 2000;

e |PCC GPG LULUCF 2003;

e |PCC 2006;

e EMEP/CORINAIR Guidebook 2007 and EMEP/EEA 2009.

The updated CRF Reporter version 3.5.2 is useddéda compiling. To calculate GHG
emissions, supplemental locally developed databa&cel format was used for all sectors
except for Road Transport and partly for Agricudtector, where COPERT IV and IPCC
Software were used.

Where data of bottom — up method were available @adts had reported estimated data
using plant specific emission factors and estinmaticethodologies for Energy sector, these
data were used in the submission. If these date wetr available, Tier 1 method from IPCC

Guidelines was used to estimate emissions. Emis$ayrthe whole country fuel consumption

were estimated by adding up fuel consumption oividdal sectors multiplied by appropriate

emission factors.

Emissions from Road Transport sector were estimayagssing COPERT IV model for 1990—-
2010.

Emissions from Solvent and Other Product Use werdimated according to
EMEP/CORINAIR 2007 Guidebook, expert research ambiment about activity data and
emission factors.

Emissions from Agriculture sector were estimatedoading to IPCC methodologies
additional using local researches related somenpeteas.

New IPCC GPG LULUCF 2003 was used to estimate eomssrom LULUCF sector.
IPCC GPG 2000 and IPCC 2006 were used to estimaissions from Waste sector.

The Table 1.3 presents the main data sources osedtivity data as well as information on
actual calculations:
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Table 1.3 Main data sources for activity data and mission values

Sector

Data Sources for Activity Data

Emission Caldation

Energy

Energy balance from Latvian Central
Statistical Bureau (CSB);

IEA/ OECD — EUROSTAT — UNECE
Annual questionnaires;

LEGMC “2-AIR” database;

Research of experts.

LEGMC;
plant operators

Transport

Energy balance from Latvian CSB;
IEA/AIE — EUROSTAT — UNECE
Annual questionnaires;

Data of Road Traffic safety Directorate;
Research of experts.

IPE according to agreement with the Ministry of
Environmental Protection and Regional Developme

Industry

National production and sales statistics
Direct information from enterprises
operating with pollutants;

Central Statistical Bureau;

Chemicals Register;

Assumption of experts.

LEGMC;
plant operators

Solvent

Central Statistical Bureau;
State Agency of Medicines;
Research of experts;
LEGMC “2-AIR” database

LEGMC

Agriculture

National agricultural statistics obtained
from CSB;
National studies.

Latvia University of Agriculture in collaborationith
Ministry of Agriculture

LULUCEF;
LULUCF
KP

National forest inventory

State forest service

Ministry of Agriculture of Republic of
Latvia

Central Statistical Bureau

State Firefighting & Rescue Service
National studies and expert judgment

Latvian State Forest Research Institute "Silava" in
collaboration with Ministry of Agriculture and Latv
University of Agriculture

Waste

Latvian Environment, Geology and
Meteorology Centre “3-Waste” and “2-
Water” databases;

Methane recovery installations;

CSB.

LEGMC

142 KP-LULUCEF inventory

See Section 1.4.1.

1.5BRIEF DESCRIPTION OF KEY CATEGORIES, INCLUDING FOR KP-

LULUCF

151 GHG inventory

This section provides an overview of key categorfdé® detailed reporting tables required by
the official UNFCCC reporting guidelines are praddin the Annex 1 of this report. The

identification of key categories is described ia tRCC Good Practice Guidance (IPCC GPG
2000), Chapter 7 and in the IPCC Good Practice &had for Land Use, Land-Use Change
and Forestry (IPCC GPG LULUCF 2003), chapter 5.4.

Key sources are the emissions/removals, which lawggnificant influence on the total

inventory in terms of the absolute level of emiasiand the trend of emissions or both. Level
Assessment identify source category whose levelahagnificant effect on total national

emissions. Trend Assessment identifies sourcesatieathe key because of their contribution
to the total trend of national emissions.
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It is important to identify key source categoriestlsat the resources available for inventory
preparation may be prioritized and the best possisdtimates prepared for the most
significant source categories.

IPCC methodologies offer two different methodsittentifying key sources: Tier 1 and Tier

2. In the Tier 1 method, the emission sources ared according to their contribution to

emission level or trend. In the Tier 2 method, tedative uncertainties of the source

categories are also taken into account. The keycesuare the emission categories, which
represent together 90% of the inventory uncertainty

Tier 1 method is used to identify key sources iimetperiod 1990-2010. The identification is
divided in two parts, key sources excluding LULU@Rd key sources including LULUCF
source categorieJ he starting point for the choice of source categowithout LULUCF is
the list presented in the Good Practice Guidancelade 7.A1 and with LULUCF is
presented in Good Practice Guidance for LULUCF abld 5.4.1. The base year for £0
CH,, and NO greenhouse gas emissions was 1990.

For submission 2012, key categories for 2009 anti02(Fable 1.4)were identified as
described in the IPCC GPG 2000 using Tier 1 lendl lsend assessment taking into account
gualitative criteria. Category uncertainty estinsatleveloped under tier 1 uncertainty analysis
are incorporated in Tier 1 approach for detemimatibkey sources.

Table 1.4 Key categories for 2010

Criteria for
IPCC GHG Source and Sink Categories Direct Key catgpory identification
1.A.1.a Public Electricity and Heat Production s€aus Fuels CO Yes LT, Q
1.A.3.b Road Transportation - Diesel Oil c0 Yes LT, Q
4.D.1 Direct Soil Emissions N,O Yes LT, Q
1.A.3.b Road Transportation - Gasoline £0 Yes LT, Q
4.A. Enteric Fermentation CH, Yes LT, Q
2.A.1 Cement Production CO, Yes LT, Q
4.D.3.Indirect Emissions N,O Yes LT, Q
5.A.2 Unmanaged Waste Disposal Sites 4CH Yes LT, Q
1.A.4.c Agriculture/Forestry/Fisheries - Liquid fsie CO Yes LT, Q
1.A.4.a Commercial/Institutional - Gaseous Fuels ,CO Yes LT, Q
1.A.4.b Residential - Gaseous Fuels CO, Yes LT, Q
1.A.2.f Other - Gaseous Fuels CO, Yes LT, Q
1.A.2.a Iron and Steel - Gaseous Fuels CO, Yes LT, Q
1.A.3.c Railways - Liquid Fuels CO, Yes LT, Q
1.A.4.b Residential - Biomass CH, Yes LT, Q
1.A.2.f Other - Solid Fuels CO, Yes LT, Q
1.A.4.b Residential - Liquid Fuels CO, Yes LT, Q
1.A.2.f Other - Liquid Fuels CO, Yes LT, Q
4.B.Manure Management N,O Yes LT, Q
1.A.4.a Commercial/Institutional - Liquid Fuels [36) Yes LT, Q
1.A.2.e Food Processing, Beverages and Tobacceedda Fuels CO Yes LT, Q
1.A.4.b Residential - Solid Fuels CO, Yes LT, Q
6.B.1 Industrial Waste Water CH, Yes LT, Q
6.A.1 Managed Waste Disposal on Land ,CH Yes LT, Q
4.B Manure Management CH, Yes LT, Q
2.F(a).1 Refrigeration and Air Conditioning Equipme HFCs Yes LT, Q
1.A.4.a Commercial/Institutional - Solid Fuels [s{e] Yes LT, Q
1.B.2.b Natural Gas CH, Yes LT, Q
4.D.2 Pasture, Range and Paddock Manure 2O N Yes LT, Q
1.A.2.a Iron and Steel - Liquid Fuels CO, Yes LT, Q
6.B.2 Domestic and Commercial Waste Water 4CH Yes LT, Q
1.A.3.b Road Transportation - LPG CO, Yes LT, Q

L, T without
1.A.1.a Public Electricity and Heat Production guid Fuels Co Yes LULUCF, Q
1.A.4.c Agriculture/Forestry/Fisheries - Gaseousl§u CQ Yes L, T without
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LULUCF, Q

L, T without
6.B.2 Domestic and Commercial Waste Water 2,ON Yes LULUCF, Q
1.A.1.c Manufacture of Solid Fuels and Other Endnglustries - L, T without
Gaseous Fuels CO, Yes LULUCF, Q
5.A.1 Forest Land remaining Forest Land L0 Yes L, T,Q
5.A.2 Land converted to Forest Land CO, Yes L, T,Q
5.B.2 Land converted to Cropland Co Yes LT, Q
5.B.1 Cropland remaining Cropland CO, Yes LT, Q
5.E.2 Land converted to Settlements CO, Yes LT, Q
5.A.1 Forest Land remaining Forest Land 2ON Yes LT, Q
5.C.1 Grassland remaining Grassland CO, Yes T,Q

15.2 KP-LULUCF inventory

Key category analysis for KP-LULUCF was performedading to section 5.4 of the IPCC
good practice guidance for LULUCF 2003. The resalts reported in Section 11.6.1 and
CRF table NIR.3.

1.6 INFORMATION ON THE QA/QC PLAN INCLUDING VERIFICATION AND
TREATMENT OF CONFIDENTALITY ISSUES

The implementation of Quality Assurance and Qudltyntrol (QA/QC) procedures in the
development of national GHG inventory is requirgd®CC GPG 2000.

According to CoM Regulation No. 217 (17.02.2009) iastitutions involved in inventory
process are responsible for implementing QC praesdWMainly Tier 1 General Inventory
Level QC procedures outlined in Table 8.1 of IPCRPG52000 are used.

The legislation act determines:
-) the quality objectives for GHG inventory;

-) QA/QC plan that has been prepared to improvasparency, comparability, and
completeness of GHG inventory. In the QA/QC plamldy control procedures to be
used before and during the compilation of GHG inggnare described.

-) tasks and responsibilities of involved instituns;

-) check-list and procedure description for indegent experts for quality assurance of
GHG inventory.

Figure 1.2 shows the annual inventory process Hwvimventory is produced within the
national system.
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4 Inventory improvement: 1. nventory planning:
-1 Quality meetings: -1 setting quality objectives;
-1 future actions, -1 elaboration of 04/0C plan;

-1 determined resources

-1 choose methods and EF.

January - August May - August

2. Inventory preparation
3 Inventory assessment: -1 collecting of data;

- Q8 activity implementation; -1 estimating GHG emissions and

-1 international reviews, removals:
-rimplementing OC checks;
Sirecaloulations;
-ireporting,

September - March
September - January

Figure 1.2 Inventory process

The result of quality depends on four main staggdanning, preparation, evaluation and
improvements and is ensured by inventory expertsngucompilation and reporting of
inventory.

The inventory planning stage includes the settinguality objectives and elaboration of the
QA/QC plan for the coming inventory preparationmngilation and reporting work. The main
objective of Latvia’s GHG inventory system is t@@uce high quality GHG inventories.

The quality requirements set for the annual inveeso — transparency, consistency,
comparability, completeness, accuracy, improvemeantsl timelines. To ensure these
inventory principles the following QA/QC activities the inventory is done:

Quality Quality Quality Improvements
planning |—» control —»| Assurance
plan do check act

The setting of quality objectives is based on theentory principles taking into account the
available resources. The quality objectives for2@&2 inventory were the following:

In order to ensure improvements:

e All improvements promised in the NIR are carried; ou
e Feedback on reviews is systematic;
e Inventory QC procedures meet requirements.

In order to ensure transparency:

e transparent information is included in the Nationalentory Report and CRF
(including information regarding the used methodgloactivity data and emissions in
tables);

36



LATVIA’'S NATIONAL INVENTORY REPORT1990-2010

e key words and indicators is used according to B€Q guidelines;

e recommendations of inventory reviews regardingdpamnency is taken into account as
far as possible;

¢ documentation regarding quality control check dicated;

e asummary regarding the changes since the lasttiomein relation to transparency is
provided in the National Inventory Report.

In order to ensure consistency:

e time series are consistent;

e recommendations received during inventory reviegarding consistency is taken into
account after evaluation as far as possible;

e information regarding consistency and recalculaiaos provided in the National
Inventory Report;

e an explanation for a decline or increase in emissif time series is provided.

In order to ensure comparability:

e methodologies and formats used in the inventoryt m@aparability requirements;
e emissions and CQemoval is localized and distributed accordingh IPCC.

In order to ensure completeness:

e emissions from all potential sources and gasealdsiiated;

e recommendations of review — international expentsgarding improvements is taken
into account as far as possible;

e information regarding completeness is providechanNational Inventory Report;

e all reasons for recalculations and reasons whyseydation NE (not evaluated) and IE
(included elsewhere) is used instead of data is#bed;

In order to ensure accuracy:

e Tier 20r a higher method is used for the main sourcéarass possible;

e uncertainties is calculated and information is pted in the National Inventory
Report;

e a summary regarding changes in uncertainties amgardag improvements in
comparison with the previous inventory is providedhe National Inventory Report.

In order to ensure timeliness:
e inventory reports reach their recipient (EU / UNFDQvithin the set time.
1.6.1 QC procedures implemented

MEPRD as national entity is responsible for ove@@ procedures and quality assurance of
national system, including UNFCCC reviews.

For submission 2012, QC activities were carried atuthe various stages of the inventory
compilation process - processing, handling, documgncross checking, and recalculations.
These activities are implemented by sectoral eggartl inventory compiler (NIC).

QC system includes various activities set to ensaresparent data flow through all inventory
process:

e Assumptions and criteria for the selection of attivlata and emission factors are
documented,

Transcription errors in data input and references;

Correctness of calculations of emissions;

Correctness of emission parameters, units, cororefactors;

Integrity of database files;
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e Consistency in data between source categories.

The QC procedures are performed by the expertsnglumventory calculation and
compilation according to the QA/QC plan.

The QC procedures comply with the IPCC good practjaidance. General inventory QC
checks (IPCC GPG 2000, Table 8.1 and IPCC GPG LUEW2003, Table 5.5.1) include
routine checks of the integrity, correctness anmmleteness of data, identification of errors
and deficiencies and documentation and archivingneéntory data and quality control
actions.

For submission 2012:

-) The sectoral experts sent XML files to natiomadentory compiler (NIC) who imports all
data together in CRF Reporter. NIC performed coteszking for all sectors to verify that no
mistakes occurred during import process as welCR$ completeness and recalculations
checks were carried out.

-) The sectoral experts prepared relevant chapfddR and sent to NIC. NIC prepared NIR
according to UNFCCC reporting guidelines. Sectagberts before sending NIR to NIC
checked if all information is consistent with CRE.is checked if recalculations and
methodological changes are explained in NIR.

-) Expert in LEGMC prepared quality control procegikiaccording to the IPCC GPG 2000
Tier 1 method for Industrial Processes. All findingere documented by using check-lists
and introduced in GHG inventory. All correctiong archived.

-) LSFRI “Silava” checked data according to QC mahares that was outlined in IPCC GPG
LULUCEF 2003, table 5.5.1. All information is confoed to MoA before sending to NIC.
Corrections were sent to LSFRI “Silava” and NIC focluding in the national inventory
report.

-) For Agriculture sector quality control check wdene by MEPRD, CSB and MoA.
Findings were documented and introduced in the samsevaluation as well as in NIR. The
general findings following:

e Wrong Fraction of Nitrogen in crop for buckwheaixed cereals and pulses for 1990
— 2009 were used.

-) For Transport sector quality control check wamel by MEPRD, CSB and MoT.
Findings were documented and introduced in the ®arisevaluation as well as in NIR.

Main activity data provider for Latvia’'s GHG invemy — CSB of Latvia, is established
Quality Guideline&that is an informative document describing the GBB the main aspects
of its activity: stages, methods and organizatiopahciples of producing the national
statistics, policy of data protection adésemination. The purpose of the Guidelireso
ensure higher quality to a maximum extent from kadthical andorofessional aspect, national
statistics similarly to the Community statistics shiollow the principles of impartiality,
reliability, relevance, cost-effectivenestatistical confidentiality and transparency.

CSB a Document Storage System (ADS):
e In 2008, ADS was developed in the CSB;

e Starting with 2009, each year all fundamental psses performed for each statistical
survey as well as for complex projects have todsxdbed in detail;

e All quality indicators have to be described;

2 Central Statistical Bureau Quality Guidelinagig://www.csb.gov.lv/csp/content/?Ing=en&cat=4) 64
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e ADS provides also a technical possibility to attaamumber of supporting documents;

e After the appropriate testing phase the so-calfmablic part” of ADS will be made
accessible for external users on the CSB websitthd summer of 2012.year).

Revisions of data are defined as any changestist&ts that have already been published.

As a general rule the statistics are revised aougri a fixed, coherent and published plan,
called a revision cycle. This plan determines wthenindividual statistics are revised, and the
periods that are subject to revision:

* Principles of revision policy of Macroeconomicahtsstics are available in the CSB
website.

» Database of Macroeconomic statistics data reviagmalysis established.

» Common data revision policy is under development.

Detailed source specific QA/QC descriptions arduieed under each sub sector.

Quality control of member states submissions islacted under European Community GHG
Monitoring Mechanisms (completeness and consisteriescks). Findings on errors and
deficiencies are taking into account before Latsibmits final annual inventory to the
UNFCCC.

1.6.2 Quality assurance procedures implemented

The QA reviews are performed after the implemeatatf QC procedures to the finalised
inventory. The inventory QA system comprises rewéwassess the quality of the inventory.

A basic review of the draft GHG emission and remh@stimates and the draft report takes
place before the final submissions to the EU andFORC (January to March) by the
involved institutions on GHG inventory preparatjgmocess.

The draft of National inventory report was sentG8B, MoA, MoT on the beginning of
February for checking and approving. Received ctioes were implemented in the GHG
report and CRF.

European Commission (EC) consistency report of ntay was received and the possible
corrections were elaborate in the inventory.

UNFCCC reviews reports indicated the issues wheventory need of improvements. The
possible improvements were elaborate in this inwgnt

The improvement plan for GHG inventory is compilesed on the finding of the UNFCCC,
EC, internal reviews and other recommendations.

Quality Assurance (QA) activities include a planrsggtem of review procedures conducted
by personnel not directly involved in the inventocpmpilation/development process.

According to Regulation No. 217 MEPRD is resporesifdr ensuring QA procedures for

GHG inventory.

1.6.3 Documentation and Archiving

As part of general QC procedures, it is good pcadid document and archive all information
that is used for emission estimates. Documentat@as a significant role in the inventory
guality management.

All institutions involved in GHG inventory prepai@t process are responsible for archiving
the collected data and estimated emissions.

Documentation system in CSB:

» Survey and calculations documentation system;
e Quality indicators documentation system;
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» Thesaurus;
e 2 sub systems — internal & external.

CSB uses integrated statistical data managemetansy$SDMS) for data processing. It is a
metadata driven system based on metadata and stesadi@n of data processing, which in
essence does not require individual programmings $ystem is used for processing surveys
of business (mainly) and social statistics. Datéected by means of questionnaires which are
not included in the ISDMS are processed by the @QSBg other especially developed data
processing applications. Detailed information igegiin the Annex 8.

The expert organizations have archives locatedhair town facilities. Experts keep all
information on the hard disks of the individual exfs desktops.

Every annual inventory (CRF tables, XML, SQL Datsd® NIR and Registry information) is
archived.

All information (including corresponding letters3ad for inventory compilation are collected
on the special server and the backup of data ade periodically.

Printed copies of NIR are stored in LEGMC and MEP&®hives in May each year, after
completion and submission of the inventory. Allamhation is archived on CDs.

1.6.4 Verification activities

In the CSB data are verified in two data processiages: on raw data level (processing of
individual information) and on aggregated data ll€verifying prepared aggregates).

CSB uses several methods for data verificatiohetaw data level:

— arithmetical connections;

— logical connections;

— comparison with data of previous periods;

— mutual coherence verification with other statidtopaestionnaires;
— statistical registers and administrative data.

Aggregates are made and different groupings araddrfrom the raw data produced. CSB
uses similar methods for verification of aggregatesones, which are applied in the
verification of raw data.

1.6.5 Treatment of confidentiality issues

For Latvia’s GHG Inventory mainly confidentiality irelated to activity data provided to
LEGMC by CSB. The data then is used for emissigimasion and can't be reported further.
If the data that could be considered as confideistiprovided to LEGMC by production plan

or other enterprise then the data is not considasedonfidential and can be reported within
GHG Inventory.

1.6.5.1Data of CSB
Legal, technical and administrative measures:

Legal:
— “Law on State Statistics”
— “Law on State Information Systems”
— “Personal Data Protection Law”
— “Information Publicity Law”.
Technical:

— Physical Security (environmental (temperature flatbns, etc.), technical
(voltage reduction, etc.) and human factors (thddljberate or unintentional
damages, etc.).
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— Logical Security (security measures provided by I0ser names and
passwords, antivirus, firewalls etc.).

Administrative:

— Information Security Management Coordination Coui8&8MCC) ensure and
implement in the CSB security policy, security meamd principles of data
storage, information classification and confidditiya principles of granting
access rights.

— Information Security Policy developed (2008).

CSB ensures confidentiality and protection of infation supplied by the respondents, as
well individual information received from other soas pursuant to the requirements of
national legislation in force.

The CSB takes the necessary organisational, admaitive and technical measures to ensure
confidentiality.

Technical: described in internal regulations and procedures security and use of
Information Systems.

Organisational and administrative:

“Confidentiality Statement” signed by every empleydaying down the
personal data non-disclosure obligation;

— Confidentiality Council established to ensure thadlividual information
possessed by the CSB is used for scientific arehres purposes according to
the provisions of the Official Statistics Law anther legal acts and to deal
with legally unregulated confidentiality issues.

— Handbook of statistical confidentiality develope@0Q9) that provides
explanations of the methods used by the CSB fanrergs data confidentiality.

It is strictly determined in Law of Statistics whiaformation could be provided to other
institutions even though the information is neettedmission estimation and reporting under
international conventions. CSB can’t give the infation of amount of production if one or
two companies produce up to 95% from total marketpction in particular sector. Due to
small market of Latvia almost all industrial protloa data is classified as confidential with
exception of food and drink sector where wine andas production data is classified as
confidential. LEGMC has interdepartmental agreemsith CSB to receive confidential
information for the emission estimation but thesBvity data has to be reported as “C” in
CRF Tables and in NIR.

1.6.5.2Data of ETS

As all Latvia’s industrial processes sector’'s comesa are participating in ETS then data from
these companies can be obtained from their annd&@ €&port within compliance obligations

within ETS. These activity data, used emission diectand used emission estimation
methodologies can be reported in NIR and in CRFI€galas the data of ETS can’t be
confidential and all companies’ annual GHG repartspublished in LEGMC webpage.

1.6.5.3ETR documentation

As no significant changes were done in Latvia’s BBn ITL Initialization documentation
wasn’t changed either.

1.7 GENERAL UNCERTAINTY EVALUATION

This section provides an overview of the approaghutcertainty analysis for Latvia’s
inventory. The mandatory reporting tables of anedyare provided in Annex 7.
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The uncertainty estimate of the inventory 2012 Iteeesn done according to the Tier 2 method
presented by the IPCC GPG 2000. The Tier 2 methdahsed on emission estimates and
uncertainty coefficients for activity data and esios factors.

In many cases uncertainty coefficients have beeanigmed based on default uncertainty
estimates according to IPCC GPG 2000 or on expdgment, because there is a lack of the
information. For each source, the uncertainty fotivily data and emission factors was
estimated and given in per cent.

Generally for activity data from CSB 2% uncertaing/ used according to received
information from CSB.

The uncertainty calculation is based on Excel fildiich is send to sectoral experts for
updating.

The uncertainty analysis was done for the all ssct@nergy, Industrial Processes, Solvent
and Other Product Use, Agriculture and Waste andUWCF (Forest Land remaining Forest
Land) sector. Uncertainties are estimated for tligeeenhouse gases, e.g. £OH,, N.O and
F-gases only.

Detailed about uncertainty assessment is descibid each sub sector.

1.8 GENERAL ASSESSMENT OF THE COMPLETENESS
18.1 GHG inventory

Latvia has provided estimates for all significad®CIC source and sink categories according to
the detailed CRF classification. Estimates are ipexV for the following gases: GON,O
CH,, F-gases (HFC, PFC and gANMVOC, NOx, CO and S© No additional sources and
sinks identified.

In accordance with the IPCC Guidelines, internai@viation and marine bunker fuel
emissions are not included in national totals.

The notation keys presented below are used tinfilhe blanks in all the tables in the CRF.
Notation keys used in the NIR are consistent withse reported in the CRF.

NE (not estimated):

“NE” is used for existing emissions by sources ammhovals by sinks of greenhouse gases
that have not been estimated.

IE (included elsewhere):

“IE” is used for emissions by sources and remobgisinks of greenhouse gases that have
been estimated but included elsewhere in the iowvgnhstead of the expected source/sink
category.

NA (not applicable):

“NA” is used for activities in a given source/sinktegory that do not produce emissions or
emissions are negligible.

C (confidential):

“C” is used for emissions that could lead to thechtisure of confidential information
classified in the national legislation if reportedthe most disaggregated level. In this case a
minimum of aggregation is required to protect basginformation.

Assessment of completeness is included in Annex 5.
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1.8.2 KP-LULUCF inventory

All territory of Latvia is covered by the inventorill sources and sinks included in the IPCC
Guidelines are covered.

1.8.3 Completeness by timely coverage

Both direct GHGs as well as indirect GHGs are cedeby the Latvia’'s inventory. A

complete set of CRF tables are provided for alllyead the estimates are calculated in a
consistent manner.
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CHAPTER 2: TRENDS IN GREENHOUSE GAS EMISSIONS

Detailed information on emission trends is providedhe description of IPCC sectors in
chapters 3-8 and in the CRF trend tables.

2.1 DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS FO R
AGGREGATED GREENHOUSE GAS EMISSIONS
The aggregated greenhouse gas emissions includdotinegases defined in the Kyoto

Protocol, carbon dioxide (CGf) methane (CkJ, nitrous oxide (MNO) and sulphur hexafluoride
(SK). The emission levels are presented in Gg of cadioxide equivalents (Figure 2.1).

30000 -

25000 |

20000 | \\

15000

10000 | & w

0

T T T T T T T T T T T T T T T T T T T 1
1990 1991 1992 4,995 199 999 20Q0 2003 2004 2005 2006 2007 2008 2009 2010

-5000 . N
-10 000 | N\'\v/

-15 000

Gg CO2 eq

‘ —e— Total (including LULUCF)—m— Total (excluding LULUCF)‘

Figure 2.1 Latvia's aggregated greenhouse gas em@ss in 1990-2010 (Gg C@eq)

As illustrated in Figure 2.1, Latvia’s GHG emisssolnave decreased considerably since the
1990-ties. This decrease influenced the econonsitahtion in the country. In Latvia the
transition period to market economy started afte®1l This process provoked essential
changes in all sectors of national economy andltegbin the decrease of GHG emissions
after 1990.

Latvia should limit its emissions during the Kyofgreement's first commitment period
between 2008 and 2012 by 8% of 1990 level.

2.2 DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS BY GAS
AND CATEGORY
Carbon dioxide (Cg) is the main greenhouse gas causing the climategeh In 2010, CO

emissions contribute 70.3% of Latvia’s total gremmde gas emissions. In 2010, total ,CO
emissions had decreased by approximately 55.5% $i9@0.

The most important source of @@missions (Gg) in 2010 was fossil fuel combustion —
93.5%, including Energy Industries — 28.4%; Mantifeing Industries and Construction —
13.3%; Transport — 40%, Other sectors (Agricultéiaestry, etc.) — 18.3%.

Other anthropogenic emission sources of, @@ Industrial Processes — 6.1%, Solvent and
Other Product Use approximately 0.4%.

CO, removals take place by green plants absorbing i@@he process of photosynthesis. In
2010, LULUCF in Latvia removed -19710.9 Gg £4€9.
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Main sources of ClHemissions in Latvia are Enteric Fermentation afelstock, Solid Waste
Disposal Sites and Energy sector. Other importantces of Ck emissions are leakage from
natural gas pipeline systems and combustion of &8smCH emissions in 2010 contribute
approximately 14.4% of total GHG emissions (exaigdLULUCF). The methane emissions
(Gg) decreased by 53% in 2010 since 1990.

Agricultural soils are the main source ofQNemission in Latvia generating 89.5% of aj(N
emissions (Gg) in 2010. Other,® emission sources are transport and biomass, &imbu

of liquid and other solid fuels in sectors of enecgnversion and industry, waste and sewage.
Since 1990, total pO emissions had decreased by 54.5% in 2010, mdudythe decrease in
the emissions from agriculture.

Emissions from HFCs and sulphur hexafluoridegf®Bnsumption are reported for the period
1995-2010. Total HFCs emissions (Gg ££8) increased in 2010 compared with 2009 SF
emissions from electrical equipment are reportetic@mtribute 12.25 Gg Geq in 2010.

Emissions by sources are illustrated in the follaydrigure 2.2. As it is shown, the Energy
sector covers the largest part of all greenhousesgassions in Latvia.
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Figure 2.2 Latvia’s greenhouse gas emissions by soe 1990-2010 excluding LULUCF

2.3DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS OF
INDIRECT GREENHOUSE GASES AND SO;

The emissions trends of the indirect greenhousesgasulphur dioxide, nitrogen oxides,
carbon monoxide and non-methane volatile orgamepmunds, are presented in Figure 2.3.
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Figure 2.3 Total indirect greenhouse gas emissiotrend 1990-2010 (Gg)

In 2010, thesulphur dioxide emissionswere 3.15 Gg from which 95% originated in the
Energy sector and 5% from Industrial Processes.

Nitrogen oxides weregenerated generally in the Energy sector 88.9% @6&8o in the
Industrial Processes. In 2010, the total emissivae 33.45 Gg. The Transport sector was
responsible for 56% of the total emissions.

In 2010, Carbon monoxide emissions were 256.7 Gg, originated generally @ Emergy
sector (94%).

In 2010, total emissions efon-methane volatile organic compoundsvere 64.95 Gg from
which Energy sector generated 55.8%, Solvent amgrCRroduct Use approximately 20%,
but Industrial Processes 24%.

2.4 DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS FO R KP-
LULUCF INVENTORY IN AGGREGATE AND BY ACTIVITY , AND BY GAS

Coverage of reporting of carbon pools and emissonrces with regard to activities
afforestation (A), reforestation (R) and deforastafunder Article 3.3) and optional activity
forest management (FM) (under Article 3.4) are @né=d in Table 2.1.

Table 2.1 Information table relating to Article 3.3and elected activities under article 3.4

Change in carbon pool reported GHG sources reported

Activity . Disturbance

Above- | Below- 2;"'2‘3?]35: associated with
ground | ground | Litter | Dead wood Soil | Fertilization forest land-use | Liming | Biomass burning

biomass| biomass conversion to

management croplands

NO N.O N.O CQ, | CG; | CHs| N:O
A3.3 AR R R R R R NO NO | NQ NO Nd
| D R R R R R NO NO | NQ NO N(d
FM R R R R R NO R NO R R R
A3.4 CM NA NA NA NA NA NA NA | NA | NA | NA
|GM NA NA NA NA NA NA | NA | NA | NA
RV NA NA NA NA NA NA | NA | NA | NA

R (reported), NR (not reported), IE (included elere), NO (not occurring), NA (not applicable)
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CHAPTER 3: ENERGY (CRF 1)
3.1 OVERVIEW OF SECTOR

3.1.1 Quantitative overview

Both the imported (natural gas, liquid gas, oil adproducts, coal) and local fuels (wood,
peat, hydro resources) are used by the Energyrsectthatvia (Table 3.1). Mainly the
imported fuels (natural gas and heavy oil) are usdtkat generation. Smaller boiler houses
burn local fuel and coal as well.

The use of natural gas as a primary energy resdasegrown increasingly since middle of
the 90ties. The largest consumers of natural gas@mbined heat, power plant (CHP) and
heat generation enterprises as well as industuiargrises.

Oil products have an important place in the Latvearergy resource market; their market
share is about 35.6% in 2010¢luding heavy fuel — residual fuel oil and shalle with about
0.88% although the residual fuel oil consumption 1i@90 was 20.75% from total fuel
consumption in country. Essential decrease of hedvshare in energy balance is explained
with implementation of the EU Directive 1999/32/gfescribing that sulphur content of
heavy oil must not exceed 1%. The biggest part fliqoid fuel consumption contributes to
gasoline and diesel oil with approximately 80% frootal liquid fuel consumption when
gasoline is mostly consumed in transport sector @amg a small part is used in off-roads.
Diesel oil consumption divides by combusted in $ggort sector — 78.8%, and combusted in
stationary combustion installations — 21.2% fromaltdiesel oil consumption.

Table 3.1 Consumption of energy resources in LatviérJ)**

1990| 1995 2000 2006 2006 20p7 2308 2009 2010
Energy consumption — total| 3041DEB14714739(1 72334180438 841431765406533281501

Shale oil 79 | 2440 157 118 118 79 39 39
Liguefied petroleum gas 3689 1548 2140 2550 268714242186 2003 2103
Gasoline and aviation gasolj26796| 18128 14831 15126/ 1675318299 1667213941 12667
Jet kerosene 3067 1166 11p3 2463 2852 3414 41057 |42926
Other kerosene 648 43P 43
Diesel oil (including gasoil) | 430007166 20693 3288736371 41343 39133 36500 38994
Residual fuel oil 6309p36134] 9460 | 3167 2152 1624 1096 1421 1069
\White spirits 84 84 126/ 126 126 84 84 42 40
Lubricants 1633 963 879 1088 1088 1088 1047 628 bH86
Bitumen 1633 712| 2009 2512 3098 3349 3600 2218 1967
Paraffin waxes 126 33% 2501 251 209 2P3 461
Petroleum coke 424 62y 132 165 6R7
Other liquids 2637 712 2553 20P 1088 963 795 71110510
Used oils 879 848 263 234 263 117 95
Coal 26098 7172 | 2761 3146 340p 4248 4248 3409 4378
Peat 3286 3838 2452  8( 70 9D 90 30 100
Peat briquettes 867 408 31 1 1 i 5
Coke 290| 211, 290 18§ 160 107 134 1B4 B0
Oil shale 28
Natural gas 996532279 45635/ 56852 58892 56922 55814/ 51381{61313
\Wood and wood products: 275812102 39695 49396/ 49748 48706/ 46018 52591 51354
firewood 3435134257, 33808 32696/ 36354{ 33993
wood remains 8421 8102 7011 6129 7687 7829
wood chips 6134 6934 7361 6667 8112 8596
wood briquettes 221 221 238 238 204 374
wood pellets 2700 234 288 288 234 562
Charcoal 60 30 45 60 60 6(

3 cSB. Annual Eurostat Energy Questionnaire, 2011
4 http://data.csb.gov.lv/DATABASE/vide/lkgajie%20statistikas%20dati/Engtika/Enegétika.asp
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1990| 1995 2000 2005 2006 2007 2008 2009 2010

Used tires 183] 131 210 210 2B 105
Municipal wastes 62| 1076
Bioethanol 43 1 108 350
Biodiesel 107 60 73 82 73 808
Landfill gas 246| 2300 224 277 298 421
Sewage sludge gas 9b 87 92 92 115 137
Straws 11 16 14 29 60

Total share of solid fuels in national market istgjuow — approximately 2.51%. The solid
fuel consumption in last years is stable still eonption had decreased by 85.1% since 1990.
From 2009 to 2010 solid fuel consumption had ineeeaby 28% that is explained with an
increase of coal and peat consumption.

Natural gas consumption has a stable place in fo&l consumption when natural gas

consumption is 32.49% in 1990 and 33.8% in 201Quidh gas consumption decreased by
37.9% in 1990-2010. Still in last four years nakgas consumption had increasing tendency
— from 2009 to 2010 even by 19%.

Biomass fuels are wood and wood products, straarccal and biofuels. In the total fuel

consumption the share of firewood and other woaadypcets is quite substantial and has
reached 28.3% in 2010 by the side of 1990 whew&iocel consumption was only about 9.07%
from total energy consumption.

In latest years liquid and gaseous biofuels areméty more popular when in 2010 these
biofuels consumption is 0.98% in comparison witB206 in 2007. In latest years also such
biomass fuels as straws are used.

Hydroelectric power plants (HPP) and CHPs produart @f the electrical power, while part
is imported (Table 3.2). Volume of electricity gesiwgon directly depends on the through-

flow of the river Daugava. Also the import of elécity from Russia, Estonia and Lithuania
has a quite substantial role in the electricitypyp

Table 3.2 Electricity and heat production and consmption in Latvia (TJ) >

Electricity Heat
Oown Final consumption Oown Final consumption
Production L:zg;r;d Import | Export 1CAR; C/_I\R.’ ; 1 1C§ Z TOTAL Production L:zg;r;d fi; f}z,‘:‘ TOTAL
1990 16 186 6883 25700 12798 11484 914 17 §50 29 952 99 439 15171 32929 5133p 84268
1991 11790 6 682 15 217| 7 10 80y 785 17 255 28 847 206 1| 16 096 33394| 4663 80 024
1992 9 076 5645 14 688 7 8 314 745 13777 22 838 75442 10 953 22 632 41 857 64 489
1993 10 350 6102 9619 612 5 44( 688 10 9p4 17 0B2 484 8| 9954 7154 37 734 44 897
1994 11 898 6 681 9533 298§ 507 670 10 1p2 15 848 8226 7330 1998 37 494 39 492
1995 10573 6372 9529 140§ 513 677 10 267 16 Of4 1126 8215 1969 35 929 37 897
1996 6 700 7989 12 377 760 4 975 641 9 266 14 882 7713 8838 2046 36 253 38 294
1997 10 634 7694 6 566 4 5519 634 8 935 15 088 45721 8317 1976 35 428 37 404
1998 15 545 6 559 3290 1382 5 296 612 10 310 16218 8722 8 950 1940 31 981 33922
1999 9932 5774 9349 2 311 513( 554 10 3fr5 16069 1936 8115 1162 26 914 28 07
2000 10 163 5202 7589 1159 5 15¢ 547 10 4|11 16 117 8631 6815 659 24 393 25 057
2001 10 210 5 688 8424 1 645 5 561 623 10 34 164P9 9333 7038 641 26 254 26 89
2002 8 906 5188 10 217 1764 5 494 518 11563 17 5[5 0433 6 541 630 25 871 26 507
2003 8 330 5 065 9616 137 5774 490 12 456 18 724 8351 6409 626 26 481 27 107
2004 11 369 4975 9839 2290 5 881 500 13 02 19454 0931 6174 608 24 311 2491
2005 12 139 4767 10 278 2545 612 533 13 972 206R5 1143 5 886 684 24 574 2525
2006 9878 4522 10 116 1087 6 331 540 15242 22114 0580 5454 634 23 964 24 602
2007 10 030 4194 17870, 7070 6538 504 16 740 23782 8683 4911 554 23 22( 23774
2008 11 405 4198 16 715 7 643 6127 497 17 287 23 861 6402 4010 349 22 043 22 39
2009 12 625 4032 15333 937§ 5421 434 16 114 21971 6308 4063 298 21 947 2224
2010 12 848 4 626 14 303 11 16p 5724 453 16 197 22 374 28 662 4414 387 23 861 24 248

® hitp:/data.csb.gov.lv/DATABASE/vide/Ikgaie%20statistikas%20dati/Enigtika/Enegétika.asp
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Types of fuels used for combustion in Latvia:

e Liquid Fuels are mainly imported from Latvia’s nieipurhood countries — Lithuania,
Belarus, Russian Federation, Norway and othersansist of:

shale oil;
liquefied petroleum gas;
motor gasoline and aviation gasoline;
kerosene type jet fuel;
other kerosene;
gasoline type jet fuel;
motor diesel oil and heating gas oil;
residual fuel oil;
other liquids:
= used oils,
= pyrolysis resin,
= petroleum coke,

o

O O0OO0OO0OO0OO0OO0OO0o

e Solid fuels consist of coal and coke imported fr@mmmonwealth of Independent
States (countries of former Union of Soviet SostaRepublics) and local fuels — peat
and peat briquettes that are mainly produced insd@try but not imported,;

e Gaseous Fuels (natural gas) are 100% imported Rossian Federation;
e Biomass Fuels:

o solid biomass — wood and other wood products, dadyrstraws, is mainly
produced and used inside of the country,

0 methane obtained from biogas that is 100% prodiutsde of the country —
landfill gas that is used since 2002 when firstdfdhstarted to collect and
combust biogas with energy recovery, and sludgetlyatsis combusted with
energy recovery since 1993 in one sewage purifingilant,

o liquid biofuels — biogasoline, biodiesel, that arainly imported from Latvia’'s
neighbourhood countries and other liquid biofuelsghycerine, that are
remaining product in chemical industry.

e Other Fuels are municipal wastes and industriakegas used tires, collected by and
combusted in cement production plant in Latvia.

Types of fuels used as feedstocks in Latvia:

e Liquid Fuels — 100% imported from Latvia’s oil impers from neighbourhood
countries and Scandinavian countries:
0 Wwhite spirits;
0 lubricants;

0 bitumen;
0 paraffin waxes.

3.1.2 Description

The Energy sectas the most significant source of GHG emissionhve®.6 % share of the
total emissions in the 2010.
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0% 1%

1 A1 Energy Industries

® 1 A 2 Manufacturing Industries and Construction
m1A3 Transport
® 144 Other ectors

m1 A5 Other

Biggest part of GHG emissions in Energy sector stef Transport sector with 38% of
total Energy sector's GHG emissions (Figure 3.hergy Industries and Other sectors make

Figure 3.1 Emissions from the Energy sector in 2010

2" and & place with 27% and 21% of total Energy sector's@missions.
Table 3.3 GHG emissions from Energy sector in 1992610 (Gg)

B Fugitive
A Fuel combustion Aggregate GHGs emissions from
fuels
CO,, CHy4, N2O,
€O, | CHs | NO | prcs, PFCs, SE CHa
Gg Gg CO2 equivalent Gg
1990 | 18408.26] 12.52 0.51 18828.94 13.05
1991 | 16897.00, 13.89 0.50 17344.34 12.57
1992 | 13701.25] 12.61 0.45 14104.57 11.46
1993 | 11611.28) 13.23 0.39 12010.16 10.96
1994 | 10041.92] 13.08 0.37 10431.69 10.71
1995 8840.90 13.53 0.38 9242.58 10.43
1996 8914.15 13.90 0.39 9326.13 10.05
1997 8380.88 13.19 0.39 8777.93 9.38
1998 7996.34 12.31 0.37 8369.76 9.00
1999 7374.24 12.02 0.35 7734.61 8.58
2000 6852.76 11.34 0.34 7196.52 7.94
2001 7193.79 12.51 0.37 7570.34 7.70
2002 7173.97 12.22 0.37 7546.37 8.03
2003 7360.99 12.76 0.40 7753.34 6.28
2004 7378.68 13.11 0.42 7784.02 6.21
2005 7494.90 13.09 0.42 7900.65 6.94
2006 7931.02 12.75 0.41 8326.80 5.04
2007 8263.26 12.70 0.42 8661.40 5.16
2008 7852.57 11.74 0.40 8223.90 5.30
2009 7113.99 12.84 0.40 7507.28 5.02
2010 7921.30 12.16 0.40 8299.24 4.83

Decrease of emissions depends on economical andl smwation in the beginning and
ending of the 90-ties. Since 2000, fuel consumptam well as emissions from fuel

combustion has increased due to development ajnateconomy (Table 3.3).
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GHG emissions from the Energy sector in the layestrs were stable with a peak point in
2007 (since 2000) that is explained with sharpease of national economy (Figure 3.2).
GHG emissions in 2000-2007 have increased by 19nl#e Energy sector. In the second
half of 2008 recession in national economy alrestdyted caused by the crisis. That’'s why all
GHG emissions decreased in 2007-2008 by 4.96% wi&d6d % in 2008-2009. In 2010, total

GHG emissions again increased by 10.35% comparéd 2009 as consumption of fuel

increased too.
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1A1 Energy industrie 1A2 Manufacturing Industries and Construction
1A3 Transport 1A4 Other sectors
W 1A5 Other (not elsewhere specified)

Figure 3.2 GHG emissions from Energy sector 1990-20 (Gg CG eq)

The sharp decrease in 2008-2009 is also explaimédtive crisis in national economy caused
by global financial crisis. The winter in 2009 wgaite warm with 0.7°C above normal

therefore in 2009 GHG aggregated emissions in CREL]just a little less than in 2008 —

2.67%, but in 2010 in the all Energy sectors inseeaf emissions are observed.

The decrease of industrial production was influend®ey economical situation when
development of national economy was made of dewedop of financial and real estate
sectors but import dominated over export. Incredseost and price as well as total inflation
led to total decrease of industry. Therefore theGa¢inissions from CRF 1.A.2 sector had
decreased by 20.93% in 2008-2009, but for 2010 sams increased by 20.62% as fuel
consumption increased.

For Transport sector (1.A.3) emissions decreasenh f2008 to 2009 by 12.3% that was
influenced by sharp increase of fuel price and eooncrisis. Decrease is also explained with
improvement of car park in country and use of nyosdw cars. Starting from 2010 growth
of emissions from transport sector is observed.byo2omparing to 2009.

Decrease of methane fugitive emissions is explawiddthe constant improvement of natural
gas supply infrastructure.

In 2010, the largest part of indirect emissionstgbates CO then NMVOC and NO
emissions (Figure 3.3). Most CO and NMVOC emissiom®e from wood combustion in the
Residential sector.
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Figure 3.3 Total indirect GHG emissions from fuel ombustion in 1990-2010 (Gg)

The biggest decrease is observed i 8@issions where emissions decreased from 100.18
Gg in 1990 to 2.99 Gg emissions in 2010. It is ax@d with changes in type of fuels
combusted in Energy sector as well as with rulesatibnal legislations for sulphur content in
liquid fuels used for transport.

Key categories

Key categories reported in the Table 3.4 are estichevithout taking into account LULUCF
sector by using Tierl estimation level.

Table 3.4 Key categories in fuel combustion sectan 2010

IPCC GHG Source and Sink Categories (LULUCF not inaided) Gas

1.A.1.a Public Electricity and Heat ProductioBaseous Fuels GO L, T
1.A.1.a Public Electricity and Heat Productidnguid Fuels CQ L, T
1.A.1l.a Public Electricity and Heat ProductidBolid Fuels Co T
1.A.1.c Manufacture of Solid Fuels and Other [ggdndustries - Gaseous

Fuels €O, L
1.A.2.a Iron and Steel - Gaseous Fuels CGo, L, T
1.A.2.alron and Steel - Liquid Fuels CGO, L
1.A.2.c Chemicals - Liquid Fuels CO, T
1.A.2.e Food Processing, Beverages and TobaGeseous Fuels GO L
1.A.2.e Food Processing, Beverages and Tobadcuid Fuels CQ T
1.A.2.e Food Processing, Beverages and TobaSotid Fuels Co T
1.A.2.f Other - Biomass Fuels N,O T
1.A.2.f Other - Gaseous Fuels CO, L, T
1.A.2.f Other - Liquid Fuels CO, L, T
1.A.2.f Other - Solid Fuels CGo, L, T
1.A.3.b Road Transportation - Diesel Oil CG, L, T
1.A.3.b Road Transportation - Diesel Oil N,O T
1.A.3.b Road Transportation - Gasoline CO, L
1.A.3.b Road Transportation - LPG CGo, L
1.A.3.c Railways - Liquid Fuels CGo, L
1.A.4.a Commercial/lnstitutional - Biomass £H T
1.A.4.a Commercial/Institutional - Gaseous Fuels COo, L, T
1.A.4.a Commercial/Institutional - Liquid Fuels CO, L, T
1.A.4.a Commercial/Institutional - Solid Fuels oL L, T
1.A.4.b Residential - Biomass CH, L, T
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IPCC GHG Source and Sink Categories (LULUCF not inaided) Gas
1.A.4.b Residential - Biomass N,O T
1.A.4.b Residential - Gaseous Fuels CO, L, T
1.A.4.b Residential - Liquid Fuels CO, L
1.A.4.b Residential - Solid Fuels CGo, L, T
1.A.4.b Residential - Solid Fuels CH, T
1.A.4.c Agriculture/Forestry/Fisheries - Gasebusls CQ L, T
1.A.4.c Agriculture/Forestry/Fisheries - Liquidéis CcQ L
1.A.4.c Agriculture/Forestry/Fisheries - Solideia CQ T
1.B.2.b Natural Gas CH, L

3.2 FUEL COMBUSTION

Emissions from fuel combustion comprise all in-coyrfuel combustion, including point

sources, transport and other fuel combustion. Eamssfrom fuel combustion in the Energy
sector are divided into following subcategories:

e 1.A.1 Energy Industries;
e 1.A.2 Manufacturing Industries and Construction;
e 1.A.3 Transport — road transport, civil aviatioailways and domestic navigation;
e 1.A.4 Other Sectors (Commercial / Institutional sRlential, Agriculture / Forestry /

Fisheries);

e 1.A.5 Other (Not elsewhere specified).
Reported greenhouse gas emissions are listed ie Bdh

Table 3.5 Reported emissions from fuel combustiomiLatvia in 2010

Source Fuel Type Emissions
co, | cHy | NO | NOo | co |  Nmvoc | so,
1.A.1 Energy Industries
a. Public Electricity and Heat Production
Liquid Fuels \ \ v v v \ \
Solid Fuels N J \ \ \ J J
Gaseous Fuels N \ v \ \ J NO
Biomass N \ \ \ \ J NO
Other Fuels NO NO NO NO NO NO NO
b. Petroleum Refining
Liquid Fuels NO NO NO NO NO NO NO
Solid Fuels NO NO NO NO NO NO NO
Gaseous Fuels NO NO NO NO NQ NO NQ
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO
c. Manufacture of Solid Fuels and Other Energysides
Liquid Fuels J J V V V J J
Solid Fuels J J y y y J J
Gaseous Fuels J J y y y J NO
Biomass J J y y y J NO
Other Fuels NO NO NO NO NO NO NO
1.A.2 Manufacturing Industries and Construction
a. Iron and Steel
Liquid Fuels \ \ v v v \ \
Solid Fuels J J y y y J J
Gaseous Fuels N N N y \ J NO
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO

b. Non-Ferrous Metals
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Source Fuel Type Emissions
CO, CH4 N.O NOy CcOo NMVOC SO,
Liquid Fuels NO NO NO NO NO NO NO
Solid Fuels NO NO NO NO NO NO NO
Gaseous Fuels \ \ v v v \ NO
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO
c. Chemicals
Liquid Fuels \ \ v v v \ \
Solid Fuels NO NO NO NO NO NO NO
Gaseous Fuels \ \ v v v \ NO
Biomass \ \ v v v \ NO
Other Fuels NO NO NO NO NO NO NO
d. Pulp, Paper and Print
Liquid Fuels NO NO NO NO NO NO NO
Solid Fuels NO NO NO NO NO NO NO
Gaseous Fuels \ \ v v v \ NO
Biomass \ \ v v v \ NO
Other Fuels NO NO NO NO NO NO NO
e. Food Processing, Beverages and Tobacco
Liquid Fuels J J V V V J J
Solid Fuels \ \ v v v \ N
Gaseous Fuels \ \ v v v \ NO
Biomass \ \ v v v \ NO
Other Fuels NO NO NO NO NO NO NO
f. Other
Liquid Fuels J J V V V J J
Solid Fuels \ \ v v v \ \
Gaseous Fuels \ \ v v v \ NO
Biomass N \ v v v N NO
Other Fuels N \ v v v N \

1.A.3 Transport

a. Civil Aviation

Aviation Gasoline J J N N N N J

Jet Kerosene N N N N
b. Road Transportation
Gasoline N N N N N N N
Diesel Oil \ \ v v v \ \
LPG J J v v v J V
Other Liquid Fuels J J \ \ \ J J
Gaseous Fuels J J S NO NO NO NO
Biomass J J 3 NO NO NO NO
Other Fuels NA NA NA NA NA NA NA
c. Railways
Liquid Fuels J J V V V J J
Solid Fuels NO NO NO NO NO NO NO
Gaseous Fuels NO NO NO NO NG NO NQ
Other Fuels NA NA NA NA NA NA NA
d. Navigation
oi) Residual Oil (Residual Fuel NO NO NO NO NO NO NO
Gas/Diesel Oil \ \ v v v \ \
Gasoline N N v v v N N
Other Liquid Fuels NA NA NA NA NA NA NA
Solid Fuels NO NO NO NO NO NO NO
Gaseous Fuels NO NO NO NO NG NO NQ
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Source Fuel Type Emissions
CO, CH,4 N2O NOy CO NMVOC SO,
Other Fuels NO NO NO NO NO NO NO
e. Other Transportation
Liquid Fuels NO NO NO NO NO NO NO
Solid Fuels NO NO NO NO NO NO NO
Gaseous Fuels NO NO NO NO NQ NO NQ
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO
1.A.4 Other Sectors
a. Commercial/Institutional
Liquid Fuels J J V V V J J
Solid Fuels \ N v v v \ N
Gaseous Fuels \ \ v v v \ NO
Biomass \ \ v v v \ NO
Other Fuels NO NO NO NO NO NO NO
b. Residential
Liquid Fuels \ \ v v v \ \
Solid Fuels \ \ v v v \ \
Gaseous Fuels \ \ v v v \ NO
Biomass \ \ v v v \ NO
Other Fuels NO NO NO NO NO NO NO
c. Agriculture/Forestry/Fisheries
Liquid Fuels \ \ v v v \ \
Solid Fuels \ \ v v v \ \
Gaseous Fuels \ \ v v v \ NO
Biomass \ \ v v v \ NO
Other Fuels NO NO NO NO NO NO NO
1.A.5 Other
a. Stationary
Liquid Fuels NO NO NO NO NO NO NO
Solid Fuels NO NO NO NO NO NO NO
Gaseous Fuels NO NO NO NO NG NO NQ
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO
b. Mobile — Military navigation and aircrafts
Liquid Fuels J J V V V J J
Solid Fuels NO NO NO NO NO NO NO
Gaseous Fuels NO NO NO NO NG NO NQ
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO

CO, emissions from fuel combustion were 7921.30 Gglising Transport sector) in 2010
and accounted 93.5% of the total £€nissions (Table 3.6).

CH,4 emissions from fuel combustion were 12@§ (including Transport sector) in 2010 that
makes 14.7% from total GHemissions. The biggest part of £émissions contributes Other
sectors — 11.35 Gg. It is related with wood fuetmbastion, especially in the Residential
sector. Until now Latvia uses IPCC 1996 defaulty@hhission factor for wood combustion in
Residential sector. According to Expert review td®GC 1996 default CHemission factor
for biomass is very high.

N,O emissions from fuel combustion were 0.8y (including Transport sector) and
accounted 7.1% of the totab® emissions in 2010.
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Table 3.6 GHG emissions from fuel combustion in 198-2010 (Gg CQeq.)

Total fu_el Manufacturing
combustion . Energ_y Industries and | Transport Other Other CH,4 N,O
GHG industries . Sectors
. Construction
emissions
Gg CO;, equivalent Gg Gg
1990 18828.94 6287.54 3755.98 2995.67 5789|75 NO 12,52.51 (
1991 17344.34 5765.89 2813.64 2807.94 595687 NO 13.89.50 (
1992 14104.57 4941.27 2376.82 2500.4p 4286(05 NO 12.61.45 (
1993 12010.16 3986.81 2108.12 2291.1p 362408 NO 13.23.39 (
1994 10431.69 3749.42 1909.86 2171.8D 2600|51 NO 13.08.37 (
1995 9242.58 3434.02 1876.65 2070.1} 1855/56 6.18 13.58.38
1996 9326.13 3567.00 1837.59 2036.06 1882/20 3.28 13.90.39
1997 8777.93 3324.49 1791.62 2029.19 1620{18 12{45 13.10.39
1998 8369.76 3368.71 1570.64 2002.3b 1424/78 3.28 12.30.37
1999 7734.61 2940.21 1431.97 1952.2H 140076 9.42 12.0R.35
2000 7196.52 2489.94 1233.66 2165.31 1307/46 0.14 11.30.34
2001 7570.34 2432.64 1099.99 2560.24 1477/30 0.17 12.50.37
2002 7546.37 2328.13 1131.61 2640.83 1439/02 6.79 12.20.37
2003 7753.34 2260.27 1138.19 2790.04 1558/48 6.36 12.76.40
2004 7784.02 2070.04 1152.78 2930.70 1618(97 11|53 13.10.42
2005 7900.65 2058.68 1177.96 3055.92 1600/45 7.64 13.00.42
2006 8326.80 2085.41 1221.00 3360.24 165124 8.93 12.78.41
2007 8661.40 1955.82 1237.68 3800.02 1665/03 2.84 12.70.42
2008 8223.90 1928.29 1139.58 3588.8P 1563(79 3.42 11.70.40
2009 7507.28 1876.84 901.04 3147.06 1580)05 2.29 12.84.40 (
2010 8299.24 2260.52 1086.92 3221.5P 1729/06 1.22 12.16.40
Share of
total
2010 68.719% 18.717% 9.000% 26.675% 14.317/% 0.010% %4.,71.03%
GHG
emissions
3.2.1 Comparison of the sectoral approach with the refece approach

(CRF 1.A(b), 1.A(c))

Reference approach (RA) is carried out using impexport, production and stock change
data as well as data of fuel consumption in intéonal aviation and international marine
reported as bunkering from the CSB — Annual questaes for 1990-2010 prepared for
EUROSTAT (Table 3.7).

Difference between CQ{emissions estimated with RA and SA for liquid e quite high
from 3.3% in 1995 to -19.88% in 2000. Difference $olid fuels is smaller than for liquid
fuels still it varies from -1.10% in 2010 to 7.72fc2003.

The biomass consumption in the comparison is rabtided as this type of fuel is assumed as
CO, neutral and C@emissions from biomass combustion are taken iotount in the C®
emission estimation from Energy sector. Amount akdi tires combusted in cement
production plant is reported as Other fuels.

Amount of used tires combusted in cement produgtiant is reported as Other fuels as well
as municipal wastes combusted in the same cemedtigtion plant for years 2008-2010.

Table 3.7 Difference (%) between Sectoral and Refence approach data (PJ) and C®
emissions (GQ)

| 1000 | 1991 | 1992 | 1993] 1994 199§  199p 1997  19p8 1999 000 2
Fuel consumption - Liquid fuels
RA | 14392 | 12469 10515 97.8] 946p 7872 8153  69/9169.52 | 5852 | 4553

® EUROSTAT Annual Questionnaire by CSB, 2011
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1990 1991 1992 1993 1994 1994 1996 1997 1998 1999 000 2
SA 139.23 123.90 103.88 96.84 91.06 74.30 80.17 68)8667.72 63.21 52.85
Diff. 0.97 -0.71 0.17 -0.38 2.16 3.58 -0.7 -2.26 -2.04 12.85 -14.97

CO, emissions - Liquid fuels

RA | 10378.85| 9064.89 7664.84 7105.21 6877|138 5674.7290.58| 4955.33] 4877.66 4075.56 307663
SA | 10296.26| 9152.19 7670.40 7150.49 6748{47 5493.3746.8%| 5082.69 4990.9Y 4637.05 3840/06
Diff. 0.80 -0.95 -0.07 -0.63 1.91 3.30 -0.9% -2.51 -2.27-12.11 -19.88
Fuel consumption - Solid fuels

RA 30.57 26.66 23.62 21.38 16.04 11.6D 10.94 9.70 7.p7 5.36 5.53

SA 30.39 26.53 23.50 21.29 16.04 11.6p 10.94 9.70 7.6 5.35 5.47
Diff. 0.61 0.50 0.53 0.41 0.00 0.00 0.00 0.00 0.14 019 .101

CO; emissions - Solid fuels

©

RA | 2677.59 | 2341.40 2095.92 1894.90 1433|60 1066.76 5.10Q 897.47| 651.25 484.2% 517.9

SA 2651.11 | 2322.1§ 2077.0f 1881.53 1429|88 1062.47 0.80Q 893.85 648.26 482.0% 511.09

Diff. 1.00 0.83 0.91 0.71 0.26 0.40 0.45 0.41 0.46 046 351

Fuel consumption - Gaseous fuels

RA 98.80 99.61 72.24 47.60 34.64 42.30 36.5 44.68 7143, 41.86 45.84

(e¢]

©

SA 98.70 98.02 70.78 46.17 33.65 41.3p 35.5 43.64 6742, 40.85 45.07

Diff. 0.10 1.62 2.07 3.09 2.96 2.36 2.71 2.39 2.44 246 701

CO; emissions - Gaseous fuels

RA 5469.28 | 5513.98 4038.08 2660.53 1919|193 2340.45 2.987 2463.33] 2416.183 2309.03 253479

SA 5460.88 | 5422.65 3953.78 2579.26 1863|57 2285.05 7.26§ 2404.35] 2357.1 2252.10 2490/76

Diff. 0.15 1.68 2.13 3.15 3.02 242 2.83 245 2.50 253 771
Fuel consumption - Other fuels

RA NO NO NO NO NO NO NO NO NO 0.04 0.13
SA NA.NO | NAINO | NAINO | NANO | NAINO| NANO| NANO| NANO| NANO 0.04 0.13
Diff. NO NO NO NO NO NO NO NO NO 0.00 0.00
CO, emissions - Other fuels

RA NO NO NO NO NO NO NO NO NO 3.04 10.85
SA NA.NO | NAINO | NAINO | NANO | NAINO| NANO| NANO| NANO| NANO 3.04 10.85
Diff. NO NO NO NO NO NO NO NO NO 0.00 0.00

Continuation of Table 3.7

| 2001 | 2002 | 2003| 2004] 2005 2006 2007 2008 20D9 2010

Fuel consumption - Liquid fuels

RA 50.96 47.97 52.16 54.70Q 54.61 58.95 64.46 60/88 2550 49.03

SA 52.82 52.73 54.26 55.62 55.4% 60.13 65.17 6028 9554, 56.55

Diff. -8.52 -15.06 -10.05 -7.74 -8.81 -9.51 -8.4p -7.20 14.34 -13.30
CO, emissions - Liquid fuels

RA | 3501.71| 3242.35 3550.43 3700.49 3605/29 3930.07 4.630 4031.61 3400.11 3344.43

[¢Y)

SA | 3820.14| 3811.7§ 3933.72 4035.89 4032(05 4342.90 6.800 4354.99 3974.28 4100.18
Diff. -8.34 -14.94 -9.74 -8.31 -10.58 -9.51 -8.54 -7.43 14.45 -18.43
Fuel consumption - Solid fuels

RA 5.17 4.18 3.72 2.85 3.41 3.64 4.45 4.4y 3.54 4.46
SA 5.17 4.18 3.48 2.84 3.41 3.64 4.45 4.41 3.57 4.51
Diff. 0.00 0.00 6.93 0.35 0.00 0.00 -0.02 1.48 -0.73 1-1.0

CO, emissions - Solid fuels

RA | 463.60 | 374.15| 353.13 262.5 314.71 335/56  410.46 2.781| 325.95| 410.76
SA | 463.14 | 373.89| 32783 261.3 314.49 335,32 41(0.28 5.980| 328.38| 415.32
Diff. 0.10 0.07 7.72 0.47 0.07 0.07 0.0 1.6y -0.74 -1.110
Fuel consumption - Gaseous fuels
RA 53.27 54.15 56.41 55.86 56.91 58.9 57.02 55,89 49%1. 61.31
SA 52.37 53.58 55.68 55.33 56.77 58.7 56.69 55,56 8550, 61.00
Diff. 1.72 1.05 1.31 0.96 0.28 0.44 0.5§ 0.60 1.26 0.50
CO, emissions - Gaseous fuels
RA | 2941.72| 2993.95 3117.7
SA | 2890.22| 2960.84 3075.3

W

=3

[¢)

N

o1

3086.68 3144|166 3258.86 9.884 3087.30 2844.36 3403.83
3055.50 3133|183 3242.39 9.812 3066.90 2807.0p 3371.99

=
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2001 2002 2003 2004 2005 200¢ 20017 2008 2009 2010
Diff. 1.78 1.12 1.38 1.02 0.35 0.51 0.64 0.6f 1.33 0.94
Fuel consumption - Other fuels
RA 0.25 0.33 0.29 0.31 0.18 0.13 0.21 0.3y 0.08 0.96
SA 0.25 0.33 0.29 0.31 0.18 0.13 0.21 0.3y 0.08 0.94
Diff. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0p 0.90 1.53
CO, emissions - Other fuels
RA 20.29 27.46 24.08 25.99 14.53 10.40 16.67 2472 4 413 34.30
SA 20.29 27.46 24.08 25.99 14.53 10.40 16.67 2471 343 3381
Diff. 0.00 0.00 0.00 0.00 0.00 0.00 0.0( 0.0y 0.07 1.46

3.2.1.1Explanation of the difference
Energy balance

In the Annual questionnaires statistical differenead distribution losses are reported for
certain fuels, whereas in the RA table only stdeltnges are possible to input. These data are
not taken into account and not input in stock cleanzells of CRF Reporter RA tables. That's
why the difference for liquid, solid and gaseousl$us quite significant for many years as for
example distribution losses for natural gas aréequsible.

CSB estimate total consumption data by taking adoount production, import, export and
international bunkering data. Final consumptionadist estimated by taking into account
sectoral consumption data reported by fuel conssiraecluding reported distribution losses
data. For several fuel types difference betweeselwo estimation approaches is reported as
statistical difference that is quite significant mme fuel types — diesel oil, gasoline, residual
fuel oil. For solid fuels and natural gas amountistribution losses is also quite significant
but this amount is not taken into account in RAorépg.

Statistical difference for liquid fuels occurs digenational circumstances. For liquid fuels
especially diesel oil, gasoline and residual fuklttere is a common situation with the so-
called black market and illegal trade — that metirad some amount of diesel oil is just
bought in neighbourhood countries and then traresfiefby illegal pipeline constructions, by
tanks built-in in trucks) to Latvia by passing atystom and control institutions. There is a
common situation that illegal port is made to adrnisportation pipelines (these pipelines are
used to transport oil products from neighbourhoodntries to our harbours in transit). This
illegal amount of diesel is sold to some other cames that report the amount as combusted
amount. It means that company report the consusnaalint of diesel oil but the company
isn't responsible is or isn't this amount of diesglorted in legal way.

CSB reports the amount of fuel that was used erpmoducts transfer but this amount wasn'’t
also reported in RA tables that's why in RA tabtesmisumption of fuel is reported although

no fuel consumption was in practice in Latvia, éssample other kerosene in 2004-2008. For
Lubricants total fuel consumption reported as femrks is higher than fuel consumption

reported in RA because interproducts transfer idal@n into account.

CO, emissions

Default country specific emission factor for gaselis used in reference approach but in the
sectoral approach carbon emission factor differstii@ gasoline used in road transport,
domestic navigation and off-roads.

Paraffin Wax and White Spirit data is reported iB fables under “Other Liquid fuels” and in
1.D tables as “Other Fuels”. Emissions from Pandfflax and White Spirit in RA tables have
to be estimated as “0” because these emissionSC&@e not emitted”. But emissions from
these two types of fuels in these two tables —dnB 1.D, are not linked so emissions from
liquid fuels in 1.B tables are higher that it sktbbek.

Due to fact that interproducts transfer amountistaken into account in RA carbon and £O
emissions from Lubricants consumption resulted iegative number because fuel
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consumption in RA tables doesn't include amounfuefl reported in interproducts transfer
but fuel consumption given in feedstocks tableeorted with this amount.

3.2.1.2Explanation of the fluctuations

Fluctuations of emissions estimated with Sectonal Reference Approach are more or less
equal. Both trends show a decrease in 1990-20@60 \aftat the emissions have an increasing
tendency till 2007 when emissions started to deeredue to economical and financial
situation. Still after 1998 Sectoral Approach £@missions constantly are higher than
Reference Approach emissions. This situation idaém@d with the black market of liquid
fuels.

All fuels had decreased in 1990-1995 due to coetinchanges of national economy
structure, inflation and collapse of national inys Still in 1995-1996 the government

adopted strict rules to cut back the inflation atownward of industry so the fuel

consumption since 1995-1996 also was restructi8ede 1996 the natural gas consumption
is increasing but other fuel consumption are irgire only after 2000 — after crisis in

national economy of neighbourhood Russian Federatia due to development of national
economy that was prepared for joining European knio

3.2.1.3Methodological issues

The IPCC 1996 Tierl Reference approach for the €@ission estimations and comparison
of CO, emissions were used. CRF Reporter software desdlby experts from UNFCCC
was used to report emission data. Annual impomogx production, international bunkers
and stock changes data divided by fuel types istiinp the RA tables of CRF Reporter as
well as carbon emission factor and coefficientratfion of carbon oxidized

Generally emissions are calculated by multiplyinglfconsumption with country specific,
plant specific or IPCC default carbon EF takingiatcount fraction of carbon oxidized.

Carbon emission factors were estimated by takimg atcount net calorific values and the
molecular weight ratio of the carbon and L£®et calorific values of the fuels are taken from
EUROSTAT Annual Questionnaire prepared by CSB. flieé consumers reported the NCV

of the used fuels to CSB according to nationalslegjion that obliges the enterprises that do
any fuel use activities report it to CSB.

For several fuels NCV changes one time in wholetgaries in 2003-2004 or 2002-2003 but
for natural gas and biogas NCV and also carbon samsfactor changes for every year in
whole time series. NCV of other liquid fuels chamge every year in time series are
explained with the fluctuation of other oil fuetstture.

Carbon emission factor for bitumen and lubricants waken from IPCC 1996vas used.
Emission factor for paraffin wax were taken fronthiuanian submission but white spirit
emissions factor were taken from Denmark submisgtariand’s carbon emission factor for
peat briquettes was used as characterization dfysea for in-country production of peat
briquettes is very similar in Latvia and FinlandarBon emission factor for industrial wastes
(used tires) was estimated based on €Qission factor reported by cement productiontplan
within ETS (Table 3.8).

Table 3.8 Carbon emission factors (t/TJ)

1990 1991 1992 1993 1994 1995 1996 1997 1998 19519 000 2

gasoline | 18.89318 18.89318| 18.89318 18.89318 18.89318 18893 18.89318 18.893194 18.89318 18.89318 18.89818

diesel oil | 20.40009 | 20.40009  20.40009p  20.40009  20.40009 209400 20.40009 | 20.40009  20.40009  20.400p9  20.40009

RFO 21.1133 21.1133 21.1133 21.1138 21.1133 21.1133 1133. 21.1133 21.1133 21.113 21.1133
LPG 17.1256 17.1256 17.1256 17.1256 17.12%6 17.1256 1258. 17.1256 17.1256 17.125¢ 17.1256
jet 19.71759 | 19.71759 19.71759  19.717%9  19.71759 189717 19.71759| 19.71759 19.71759  19.71759  19.71Y59

7 http://www.ipcc-nggip.iges.or.jp/public/gl/guidelzh1refl.pdf page 1.13

59



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

1990 1991 1992 1993 1994 1995 1996 1991 1998 199 000 2
kerosene
keor?;’erne 19.71528 | 19.71528 10.71528 1971508 19.71528 198715 19.71528| 19.7152 19.71528  19.715p8  19.71528
other oil | 20.01194| 20.633 20.633 20633  20.011b4 20.12]54 01204 | 20.01194] 2001194 20.20395 20.65183
shale oil NO NO NO NO NO 21.04701 NO NO NO 21.047d1  21.047p1
bitumen 22 22 22 22 22 22 22 22 22 22 22
'“bga” 20.01194 | 20.01194 20.0119% 20.01194 20.01194 204011 20.01194| 20.01194 20.01194 20.01104  20.01194
petroleu NO NO NO NO NO NO NO NO NO NO NO
m coke
gasoline
type jet NO NO NO NO NO NO NO NO NO NO NO
fuel
paraffin NO NO NO NO NO NO NO NO NO 22 22
waxes
used oils | 20.01297 NO NO NO NO NO NO NO NO NO NO
white 20 20 20 20 20 20 20 20 20 20 20
spirit
coal 23.65425 | 23.65425 23.6542b 23.65405 23.65425 2254 23.65425| 23.65429 23.65425 23.654P5  23.65425
lignite | 23.65425 NO NO NO NO NO NO NO NO NO NO
coke | 24.22071| 24.22071 242207 2422071 2422971 22170 24.22071| 24.2207] 24.22071  24.220F1  24.22071
peat
briquett NO 264729 | 26.4729| 26.4729  26.472D NO NO NO 26.472926.4729 NO
es
peat | 28.92537 | 28.92537] 28.9253f 28.92587 28.92837 28M75 28.92537| 28.92537 28.92537 28.925B7  28.92537
naél;rsal 1517313 | 15.17313 15.3212p  15.32052 15.19028  183.66 15.15835| 1514573 15.15081  15.1206  15.15705
biz?rl:gss 30.01493 | 30.01493 30.01498 30.01493 30.01493 39314 30.01493| 30.01493 30.01493 30.01493  30.01493
biogas NO NO NO NO NO NO NO NO NO NO NO
liquid NO NO NO NO NO NO NO NO NO NO NO
biofuels
industri NO NO NO NO NO NO NO NO NO 23.0303  23.0308
al wastes
municip NO NO NO NO NO NO NO NO NO NO NO
al wastes
Continuation of Table 3.8
2001 2002 2003 2004 2005 2006 2007 2008 200 201p
gasoline | 18.89318 | 18.89318| 18.906071  18.90607  18.906p7  16@0p 18.90607 | 18.90607|  18.90607  18.906(07
diesel ol | 20.40009 | 20.40009| 20.40009  20.40009  20.400p9  20%0D 20.40009 | 20.40009]  20.40009  20.40009
RFO 21.1133 21.1133 21.1133 21.1139 21.1133 211183 1133 | 21.1133 21.1133 21.1133
LPG 17.1256 17.1256 17.1256 17.1256 17.1256 17.1256 1258, | 17.1256 17.1256 17.1256
kerfstene 19.71759 | 19.71759|  19.71303  19.71303  19.71303  10F1B 19.71303 | 19.71303|  19.7130 19.71303
ke"rg‘:gne 19.71528 | 19.71528|  19.7152§  19.71072  19.71072 1810 19.71072 | 19.71072 NO NO
otheroil | 20.43171 | 20.20051| 21.88749  22.62709  26.22155 23166 21.65943 |  22.1029 22.1029 22.1029
shale oil | 21.04701 | 21.04701| 2104701 21.047d1  21.047p1 20104} 21.04701 | 21.04701] 21.0470]  21.04701
bitumen 22 22 22 22 22 22 22 22 22 22
lubricants | 20.01194 | 20.01194| 20.01194  20.01194  20.011b4 201l 20.01194 | 20.01194| 20.01194  20.01194
pe‘crgLee”m NO 275 27.5 275 275 27.5 275 NO 27.5 275
gasoline
type jet NO NO NO NO 19.352 19.352 19.352 NO NO NO
fuel
paraffin 22 22 22 22 22 22 22 22 22 22
waxes
usedoils | 20.01297 | 20.01297| 20.01291  20.012d7  20.012D7  20@1p 20.01297 | 20.01297| 20.01297  20.01297
white 20 20 20 20 20 20 20 20 20 20
Spirit
coal 23.65425 | 23.65425| 2567506  25.67506  25.67506 286575 25.67506 | 25.67506|  25.6750 25.67506
lignite NO NO NO NO NO NO NO NO NO NO
coke 2422071 | 23.84000| 23.84009  23.840d9  23.84009 29840 23.84099 | 23.84099|  23.84009  23.84099
peat NO NO NO NO NO NO NO NO NO NO
briguettes
peat 28.92537 | 28.92537| 2892537  28.925d7  28.92587  28M25 28.92537 | 28.92537 NO NO
natural gas | 15.13616 | 15.15486| 1514794  15.14597  15.13015  1Bal4B 15.14212 | 15.13966|  15.1406 15.14043
bif;?rl]lgss 30.01493 | 30.01493| 30.01493  30.01536  30.01536  38@15 30.01536 | 30.01536|  30.0153 30.01536
biogas NO 14.91945 | 14.92006|  14.7497 14.77301 14.400 BOT7| 14.62456 | 14.62456]  14.62456
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2001 2002 2003 2004 2005 2006 2007 2008 200 201p
liquid NO NO NO NO 19.3 19.3 19.3 19.3 19.3 19.3
biofuels
'”\‘/’V‘a‘ggz' 23.0303 23.0303 23.0303 23.0303 21.65455  21.65455 1.65255 | 23.1979 23.1979 16.624¢
municipal NO NO NO NO NO NO NO 12.05227|  12.3140]  8.893724
wastes

3.2.1.4Time series consistency

Time series of the estimated emissions are consisied complete because the same
methodology, emission factors and data sourcesused for sectors for all years in time

series. Emissions from all sectors are estimate@morted as not occurring / not applicable
therefore there are no “not estimated” sectors.

Time series consistency was checked by verifying @Banges and attention was paid to
changes that increased 10% level. There are thideissues:

e Other Oil — carbon EF in 2004 is 22.63 (t/TJ) bu005 — 26.22 (/TJ) — 15.89% diff,;
e Other Oil — carbon EF in 2005 is 26.22 (t/TJ) bu2006 — 21.67 (t/TJ) — 17.36% diff,;

e Municipal Wastes — carbon EF in 2008 is 23.25 {thAul in 2009 — 27.81 (t/TJ) — 19.59%
diff
In 2005 if comparing with neighbourhood years suite of other liquid fuels changed

therefore average NCV in 2005 was lower (more ligitid fuels were used). That's why
estimated CQEF and estimated carbon emission factor incregs2d05.

Municipal wastes structure also influenced carbmission factor change in 2008-2010.
3.2.1.5Source-specific QA/QC and verification

The best way to check RA data is to compare thetin &M data that is done already in CRF
Reporter. The difference between these two emissstimation and reporting methodologies
has to be double-checked and explained.

There are several ways to do the checks of theityotiata:

e Energy sector data is taken from the Annual Questoes that CSB prepares and
reports to the EUROSTAT and IEA. CSB has the irdef@A/QC procedures based
on mathematical model and analysis to avoid logstakes.

e Data of RA are verified by CSB within National Imtery System and in case of
inconsistency of data reported in NIR and in CREhwine data in Energy balance of
CSB and data reported to EUROSTAT by CSB all thermation of data mismatch is
reported to LEGMC. After that Energy sector's seata@xpert check all again the
reported data and incorporate necessary changé®kand in NIR. If the sectoral
expert doesn’'t agree with reported data mismatchcamsiders that no changes are
necessary the information of this is again sef@$® with detailed explanation.

Estimated C@emissions are checked:

e By comparing the emissions estimated with RefereApproach and Sectoral
approach.

e By comparing used carbon emission factor with irct&al Approach used GO
emission factors.

e By performing the consistency check for the IEFneated in CRF Reporter and
additionally verifying all changes that are hightegan 10%.

3.2.2 International bunker fuels

International bunkers cover international aviatiand navigation according to the IPCC
Guidelines. Emissions from international aviationdanavigation are not included into
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national total emissions. Taking into account tpatts in Latvia are focused on transit
cargotransport, activities have big fluctuationsl @andepends from economical activities in
neighbour countries and international trading @otiy. While emissions from aviation are
stable and in last five years there can see staldeease. Total GHG emissions of

International Bunkering are shown in the Figure 3.4
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Figure 3.4Emissions from International Bunkers (Gg CQeq.)

Fuel consumption is obtained from CSB (Table 3.9).

Table 3.9 Energy consumption in international trangort (TJ)®

Aviation Navigation

Jet Kerosene Diesel Oil RFO
1990 3067.2 5013.8 14737.8
1991 4147.2 807.3 5075.0
1992 1166.4 637.4 6820.8
1993 1166.4 1402.2 7429.8
1994 1080.0 2974.3 8688.4
1995 1080.0 1104.7 5156.2
1996 1382.4 934.8 3126.2
1997 1382.4 849.8 2111.2
1998 1252.8 552.4 81.2
1999 1252.8 424.9 0.0
2000 1123.2 339.9 0.0
2001 1123.2 4249.0 3938.2
2002 1166.4 3611.7 4993.8
2003 1685.2 3101.8 4750.2
2004 2031.0 3186.8 5278.0
2005 2463.0 3824.1 7064.4
2006 2765.0 2761.9 5481.0
2007 3371.0 2506.9 4953.2
2008 4062.0 1912.1 6699.0
2009 4278.0 2591.9 8850.8
2010 4907.0 2932.0 7592.0

The emission factors are shown in Table 3.10

Table 3.10 Emission factors used in the calculatioof emissions from International

Bunkering

8 CSB. Annual Eurostat Energy Questionnaire, 2009
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CO, CH, N,O NO, co [ NMmvocC

Gg/PJ | GgiPJ | Gg/Pd | Gg/PJ| Gg/Pd| GglPJ
Diesel oil | 74.0 0.004 0.03 1,8475  0,1742  0,0659
RFO 76.6 0.005 0.002| 19532 0,1822  0,0665

EMEP/CORINAIR 2009 Tier2 approach has been appledemission calculation of jet
kerosene in international aviation. Using Tier Praach, emissions for LTO (landing/take
off) and cruise are calculated individually. DefadFs of LTO and cruise (jet kerosene) is
used (EMEP/ CORINAIR 2009).

The SQ emissions factors are used consistent with sulpbatent in diesel oil and RFO (see
Table 3.11 and Table 3.12).

Table 3.11 SQEmission factors used for diesel oil in the S{Ocalculation of emissions
International Bunkering

. . Fuel EF
Diesel oil content NCV (Gg/PJ)
1990-1998 0.2 42.49 0.094

1999-2003] 0.05 42.49 0.024
2004-2010] 0.035 42.49 0.016

Table 3.12 SQ Emission factors used for RFO in the S©calculation of emissions
International Bunkering

RFO Fuel NCV  |EF (Gg/PJ
content
1990-1999 2.8 406 | 1352
20002010 0.2 406 | 0.097

3.2.3 Feedstocks and non-energy use of fuels (CRF 1.A(d))
3.2.3.1Source category description

Under this category consumption of different typéduels used as feedstock is reported.
Emissions from these fuels are reported as;'GaQt emitted” because it is assumed that in
CO;, emissions is captured and not emitted to the air.

Consumption of Bitumen, Lubricants, Paraffin Waxesl White Spirits is reported in 1.D
tables for all years in time series 1990-2010.

Paraffin Waxes and White Spirits are not defayesyof fuels in CRF 1.A(d) tables so these
fuels are reported under “Other Fuels” what cassede discrepancies with 1.A(b) tables that
is described in Chapter 3.2.1.

3.2.3.2Methodological issues

Emission factors used in different neighbourhoodntoes during preparation of submission
were used in emission estimations due to lack eébnal carbon emission factors. It was
assumed that neighbourhood countries are impothtiag liquid fuels from the same liquid
fuels supplying countries therefore liquid fuelstlwisimilar characteristics are used in
countries of one region.

Bitumen and Lubricants emission factors are takemfthe IPCC 1996. Emission factor for
Paraffin Wax were taken from Lithuanian submissi@thite Spirit emissions factor were
taken from Denmark submission.

Activity data prepared by CSB and reported to EURA®B in EUROSTAT Annual
Questionnaire formats were used (Table 3.13).

Table 3.13 Activity data for Feedstock’s and non-egrgy use of fuels in 1990-2010 (TJ)
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. . Paraffin White
Bitumen | Lubricants Wax Spirit

1990 1632.54 1632.54 NO 83.72
1991 544,18 1046.50 NO 83.72
1992 83.72 920.92 NO 83.72
1993 167.44 1088.36 NO 83.72
1994 544,18 1004.64 NO 83.72
1995 711.62 962.78 NO 83.72
1996 879.06 962.78 NO 83.72
1997 1632.54 879.06 NO 83.72
1998 2051.14 1004.64 NO 125.58
1999 2344.16 879.06 125.58 83.72
2000 2009.28 879.06 125.58 125.58
2001 1506.96 837.20 167.44 125.58
2002 2093.00 837.20 167.44 83.72
2003 2176.72 920.92 167.44 83.72
2004 2009.28 1004.64 251.16 125.58
2005 2511.60 1088.36 334.88 125.58
2006 3097.64 1088.36 251.16 125.58
2007 3348.80 1088.36 251.16 83.72
2008 3599.96 1046.50 209.30 83.72
2009 2218.58 627.90 293.02 41.86
2010 1967.42 586.04 460.46 41.86

Constant increase of bitumen since 2004 is expdaivith development of construction sector
and availability of financial resources from EurapeJnion (Latvia is a member of European
Union since 2004) for building and improvementrafisportation infrastructure.

Coke consumption isn’t included in this sector akecis not used as feedstock but is
combusted during crude iron and scrap metal meltinglecrease carbon content in final
crude steel.

Lubricants are mainly are used in transport se&ocording to Transport sector expert the
percentage amount of lubricants that are combustetbbile vehicles system was estimated
using the amount if lubricants combusted. Approxatya99.7% in 2010 from total lubricants
consumption are used as feedstocks and thereforee9% carbon is reported as stored. Only
0.3% of total lubricant consumption is assumed @aslusted and the emissions for the
activity are included in Road Transport sector.

Paraffin waxes and white spirits mainly are usetkadstocks in chemical industry.
3.24 CO, capture from flue gases and subsequent Xbrage

During the second period of EU-ETS there was rego@Q direct transfer into greenhouse
from one heat plant. However this subject isn’etaknto account in the inventory as further
studying is necessary.

3.2.5 Country Specific issues

Country specific issues regarding fuel combusticainty are related to fuel characteristics —
net calorific values and carbon contents that aedun estimation of country specific €O
and carbon emission factors. Also plant specifal ftharacteristics are used to estimate CO
and carbon emission factors for sludge gas andfilamg@ds. Enterprises estimated and
reported emissions are used in several categomMé®,-and SQ emissions from public CHP
and heat plants, fugitive NMVOC emissions from @pens with liquid fuels and fugitive
methane emissions from operations with natural gas.

All country specific issues are explained in dsetailnder relevant chapters of source
categories and in Annexes.
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3.2.6 Energy Industries (CRF 1.A.1)
3.2.6.1Source category description

1.A.1 Energy industries sector include emissiomsnfifuel combustion in point sources in
energy production including emissions from off-ro&aiel consumption in autoproducer
combustion installations is excluded from this se@nd included in particular sectors of
1.A.2,1.A.4.aand 1.A.4.c sectors according toGPK296.

Emissions from combustion installations with NAC&&les 35.11 and 35.30 are reported in
1.A.1.a sector. There are no direct electricitydoiion only plants in Latvia. 1.A.1 sector

also includes the emissions from on-site use off fuehe energy production facilities and

emissions from manufacturing of solid fuels (pe#juettes and charcoal production plants) —
these emissions are reported under 1.A.1.c Manufaadf solid fuels and other energy

industries sector (Table 3.14). There is no petmoleefining in Latvia.

Table 3.14 Emissions from 1.A.1 Energy industrie1i1990-2010 (Gg)

GHGs
co, CH, N0 | (Co, e | NOs CO |NMVOC | SO,

1990 | 6267.546] 0.274 0.046| 6287584 13.912 5505 0.405 2137

1991 | 5747.495] 0.259 0.042| 5765.800 12.391 5540 0.448 1790

1992 | 4923.296] 0.254 0.041| 4941268 10.6/1  5.711 0.437 .53a7

1993 | 3969.771] 0.237 0.039| 3986.805 9.198 5.033 0.419 6898,
1994 | 3731.923] 0.244 0.040| 3749.4%5 9.184 4.457 0.436 4682.
1995 | 3417.928] 0.233 0.036| 3434017 7.640 5.291 0.308 1203.
1996 | 3549.520] 0.252 0.039| 3567.001  8.494 4778 0.499 8378.
1997 | 3305.679] 0.286 0.041| 3324.487 7.520 5.561 0.3/6 6189.
19098 | 3349.939] 0.282 0.041| 3368.708  8.037 4.618 0.337 4420.
1999 | 2924.935] 0.229 0.034| 2940210 7.011 3.415 0.265 6595,
2000 | 2475.884] 0.220 0.030| 2489.944 5227 4.439 0281 577.1
2001 | 2419.396 0.210 0.028| 2432686 5.234 3.694 0.180 905.1
2002 | 2314.594] 0.216 0.029| 2328127 5.147 3.541 0.169 7648
2003 | 2245.970] 0.230 0.031| 2260.267 5.106 3.4499 0.161 2035
2004 | 2057.185  0.207 0.027| 2070.086  4.792 2.780 0.115 212.1
2005 | 2047.518] 0.181 0.024| 2058.680 4.154 2.549 0.105 632.1
2006 | 2073.325| 0.198 0.026| 2085.410 3.837 2.716 0.103 221.2
2007 | 1943.805 0.195 0.026| 1955.8%2  4.45p 2.700 0.009  381.2
2008 | 1916.582] 0.190 0.025| 1928287 3.372 2.670 0.004  410.1
2009 | 1865.046] 0.190 0.025| 1876.840 3.316 2.643 0.005  410.1
2010 | 2247.607] 0.210 0.027| 2260518 3.126 3.016 0.107 750.1

Emissions from 1.A.1 sector are decreasing yearelay until 2009 (Table 3.14), but in 2010
emissions increased. In the beginning of 90-ties @&xplained with economical crisis caused
by changes of political and social situation in toentry when national economy was totally
reorganized. Decrease in the end of 90-esxplained with economical crisis in Russian
Federation with whom Latvia has close economic#ibboration. Decrease of emissions in
2008-2009 years is explained with crisis in natioeeonomy caused by global financial
crisis. Although the heat and electricity productior population use is influenced by crisis
in national economy in smaller level than industpeoduction the emissions are decreasing
as population is using less electricity and regidésector is switching from central district
heating to individual heating. The decrease of Géffidssions in 2008-2009 is 2.67%, but
increase in 2010 is by 20.44% comparing with 2088l CH; and NO emissions have
increased in 2008-2010 by 0.32% and 10.4% resmy¢tdue to increase of liquid, solid and
biomass fuel consumption and share of liquid aridl $oel consumption in total amount of
fuel combusted in CRF 1.A.1 sector. But still aidsand liquid biomass consumption has
increased in the same time period and as total daesumption has decreased the GHGs
emissions in final have decreased until 2009.
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Lasting decrease of emissions is explained with Bigndards of physical characterization of
fuels and fuel switching to the fuels with lowerst® and emissions — natural gas and
biomass.

The increase of CHand NO emissions in 1995-1997 comparing neighbourhoatsyés
explained with increase of wood consumption by 22% at the end of 90-ties emissions
started to decrease till 2005. Emissions slightbreased in 2006 but then decreased again in
2007. Still as liquid fuels and solid fuels are d@wsted more in 2009 than in 2008 the ,CH
emissions have again increased, bx® Kmissions have decreased in 2010.

Also indirect GHG emissions from 1.A.1 Energy Intlies were estimated (Table 3.14). S0
had biggest decrease by 97.9% in 1990-2010. kptamed with fuel switching from coal,
peat and heavy fuel oils to natural gas and bionflags what sulphur dioxide emissions
aren’t emitted. Also strict national legislation svapproved to improve quality of used liquid
fuels in country. Other indirect GHG emissions @99-2010 decreased that is explained with
the decrease of total fuel consumption combustedationary combustion installations. Still
NMVOC and CO emissions have increased in 2010 duentrease of solid fuels
consumption.

3.2.6.2Methodological issues
Methods

IPCC 1996 Tierl Sectoral approach was used to letdc GHG emissions from the 1.A.1
sector. IPCC GPG 2000 Tier2 method was used tmatdi CQ emissions from natural gas
combustion as country specific parameters were tsegbtimate C@emission factor for
natural gas.

As sludge gas contents almost 50% of non-combestitdnponents such as & ®ulphur and
others and only approximately 50% of sludge gasoimbustible methane, emissions from
biogas was calculated only by taking into accotwt ihethane part of biogas. It means that
under the biogas fuel the combustion of methamegsrted. As this methane is obtained from
sludge it is considered as biomass combustion &bgr@utral. Tier 2 method from IPCC
GPG 2000 was used to calculate fnissions from methane obtained from sludge gas as
plant specific parameters were used to estimatg éd@ssions from methane obtained from
sludge gas.

Calculation of all emissions from fuel combustisrdione with Excel databases developed by
experts from LEGMC. CRF Reporter software develdmeéxperts from UNFCCC was used
to report emission data.

The general method for preparing inventory data wszs:
Em=EFxB,

where:

Em — total emissions (Gg)

EF — estimated or default emission factor (t/TJ)

By— amount of fuel in thermal units (TJ)

NOx and SQ emission data of 2005-2010 from combined heatmowler plants as well as
heat production only plants are taken from databas&lR” where enterprises that do any
pollution activity and have A, B or C category poibn permits report their emission data.

Emission factors and other parameters
The main sources for emission factors are:

¢ National studies for country specific parameters @amission factors;
e Data from only natural gas supplier company of redtgas physical characteristics;
e |PCC 1996;
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e |PCC 2006;
e EMEP/EEA 2009.

Country specific emission factors were used toutate carbon dioxide (C{p and sulphur
dioxide (SQ) emissions.

CO, emission factors

In 2004, research by local expert was made regar@i@ emission factors for Latvia in
concern with IPCC 1996 and used fuel type of plajsaharacteristics. National expert
assessed indices that influences,@mission factor and calculated £@mission factor in

the research “Methodological instructions for £€nissions determination” (Annex 2). This
research was made considering United Nations framewonvention of climate change,
recommendations of Intergovernmental Panel of QGkmaChange and physical
characterizations of types of fuels used in Latvia.

Solid and liquid fuels and solid biomass

For calculating C@emission factors for liquid and solid fuels follimg equation was used:
d
C" x M, x1000
d
Q, xM, x100

E’co2 =

where:

Eco>— emission factor for COkg CO/MJ)

Q. — net calorific value of fuel (MJ/kg )

C — carbon content in fuel (%)

Mcoo— molecule weight for CO- 44. 0098 (g/mcl)
Mc — molecule weight for C — 12.011 (g/mcl)

For submission 2012, GCemission factors for certain types of fuels weeeafculated
according to CSB reported information of NCV change time period. NCV value was
obtained from fuel consumers that have to repoet iked amount data and other fuel
information to CSB within annual reporting (Tabld ).

Table 3.15 Characteristics of liquid, solid and sadl biomass fuels and estimated C©
emission factors

Carbon content in - Emission factor with
Ki f fuel NCV Oxidation dation f
Type of fuel WOorking mgss or Tue (Q d) factor oxidation factor
(C ) MJ/Zkg (p) (EF COZ)

% kg/GJ
28.46 (1990-202) 84.93868
Coal 67.32 26.22 (2003-2010) | 998 92.19508
Peat, W = 4094° 29.07 10.05 0.98 103.86645

Peat briquettés 15.49 0.98 95.06
26.37 (19902001) 86.97273
Coke 63.87 26.79 (2002-2010) | 998 85.60921
Motor gasoline 44 (19902002) 68.53470
(for off-roads) 83.13 43.97 0.99 68.58146

Diesel oil 86.68 42.49 0.99 74.001
LPG 77.99 45,54 0.995 62.43659
Residual fuel oil 85.72 40.6 0.99 76.58815
43.2 (19902003 71.52524
Jet fuel 85.18 43.21 (2004-2010) 0.99 71.50869
Shale oil 82.82 39.35 0.99 76.34769
43.2 (19902002) 71.51684
Other kerosene 85.17 43.21 (2003-2010) 0.99 7150029

9 “Guidance manual for CQemission estimations (Developed in accordance WiFCCC and IPCC recommendations and physical
characteristics of fuels used in Latvia)”

9 moisture content

1 emission factor was taken from GHG inventory ofl&nd
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Carbon content in

Emission factor with

working mass of fuel NC}’ Oxidation oxidation factor
Type of fuel (C Q) factor (EF CO,)
% MJ/kg (P) kg/GJ
Wood, W = 55% 20.11 6.70 0.98 107.77886

Fuel characteristics for other liquid fuels andreated CQ emission factor changes for every
year in time series (Table 3.16). The fuel charsties depend on structure of other liquid

fuels. CSB reported average NCV from the informatbtained from fuel consumers.

Table 3.16 Characteristics of other liquid fuels ad estimated CQ emission factors

1990 11%%%' 1994 | 1995 11%%%' 1099 | 2000] 2001 2000 2043 2004 2005 2006 2007 20aE9 b 2010
Carbon content
in working mass | 83.77| 83.77 | 83.7783.77| 83.77 | 83.77 83.77| 83.77| 83.77| 83.77| 83.77| 83.77| 83.77| 83.77| 83.77| 83.77| 83.77
lof fuel (C%) %
NCV (Q,%) MJ/kg | 41.86] 40.6 | 41.8641.632 41.86 | 41.46340.593 41.00|41.26738.27337.02231.94738.65438.676 37.9 | 39.44739.447
g’;'da“o” factor | h99| 099 | 099 099 099 099 099 089 0/99 d.9999 0 0.99| 099 099 099 090 0.4
EF with oxidation
factor (EF CO,)  |72.593 74.846 | 72.59872.991 72.593 | 73.28874.91474.11673.63679.39782.07995.114 78.606 78.56980.17¢ 77.03| 77.03
kg/GJ
Natural gas
For calculating C@emission factors for natural gas following equaticas used®
d
- C* x Mo, x1000
'co, = X P
d
Q. xM_. x100
z C
where:

Eco2— emission factor for CQOkg CQ,/MJ)

Q.Y — net calorific value of fuel (MJ/kg )

C?— carbon content in fuel (%)

Mco2— molecule weight for CO- 44, 0098 (g/mcl)

Mc — molecule weight for C — 12,011 (g/mcl)

p — natural gas density — for transition from dengitmass units (/1000

Data of carbon content, NCV and natural gas deiaitgll years in 1990-2010 was obtained
from only natural gas supplier JSC “Latvijagz8” that collects / measures these data by

themselves (Table 3.17).
Table 3.17 Characteristics of natural gas and estiated CO, emission factors

Car_bon content in NCV Oxidation Natural_ gas Emis_sior_1 factor with
working mass of fuel d density oxidation factor
() ) factor ») (EF CO,)
% TJ/1000m3 (P) t/1000m3 kg/GJ
1990 74.33 33.64 0.6867 0.995 55.3183
1991 74.33 33.64 0.6867 0.995 55.3183
1992 74.36 33.60 0.6923 0.995 55.8583
1993 74.15 33.71 0.6965 0.995 55.8556
1994 74.04 33.70 0.6914 0.995 55.3808
1995 74.26 33.73 0.6889 0.995 55.2953
1996 74.30 33.62 0.6859 0.995 55.2644
1997 74.39 33.62 0.6845 0.995 55.2184
1998 74.35 33.65 0.6857 0.995 55.2361
1999 74.31 33.62 0.6841 0.995 55.1268
2000 74.32 33.73 0.6879 0.995 55.2596
2001 74.36 33.78 0.6876 0.995 55.1835

12 for wood — @ is TJ/1000m
13 “Guidance manual for CQOemission estimations (Developed in accordance WKFCCC and IPCC recommendations and physical
characteristics of fuels used in Latvia)”
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Car.bon content in NCV Oxidation Natural. gas Emis'sior) factor with
working mgss of fuel Q0 factor density oxidation factor
©) TJ1000m3 ®) (p) (EF COy)
% t/1000m3 kg/GJ
2002 74.36 33.65 0.6858 0.995 55.2516
2003 74.38 33.64 0.6851 0.995 55.2265
2004 74.39 33.59 0.6839 0.995 55.2192
2005 74.40 33.59 0.6835 0.995 55.1944
2006 74.39 33.59 0.6838 0.995 55.2112
2007 74.38 33.54 0.6828 0.995 55.2052
2008 74.38 33.57 0.6833 0.995 55.1962
2009 74.37 33.70 0.686 0.995 55.1998
2010 74.42 33.65 0.686 0.995 55.2758

Sludge gas

CO, emission factor was estimated for the methaneirdafrom biogas, it means that the
CO, emission factor estimated below is estimated farepmethane that is obtained from
collected sludge gas.

As wastewater treatment plant wasn't able to prwide information of carbon content
percentage in working mass of fuel that's why cansimethane value was used estimated
basing on moll mass of components. Following eguatvas used to calculate this methane
number:

C* Mc

= x100
(Mc +M,,)

C? — carbon content in fuel (%)
Mc — molecule weight for C — 12,011 (g/mcl)
My — H molecule weight (1.008 g/mcl)

100 - estimation of percentage

For calculation of C@emission factor of methane obtained from sludgesgane equation as
for natural gas was used.

NCV numbers of methane obtained from sludge gasisheombusted with energy recovery
for all years are obtained from wastewater treatrpimt (Table 3.18).

Table 3.18 Characteristics of methane obtained fromsludge gas and estimated CO
emission factors

Default carbon Emission
'Carbor'l content NCV of Amount of content in NCV of I Natural factor with
in working mass ; . Oxidation gas I
sludge gas methane in working mass methane . oxidation
of sludge gas d d factor density
() Q) sludge gas of methane Q) ®) ) factor
TJ/2000n7 (%) (c% TJ/2000n7 P P (EF COy)
% t/1000n7
% kg/GJ
41.92582% 22.0 56.00% 74.867543% 35.88 0.995 0.6680.870474

SO, emissions factors

SO, emissions factors were calculated by formula takem IPCC Guidelines and were
calculated by national expert considering physataracterizations of types of fuels used in
Latvia and national and international legislatidtercentage amount of sulphur content in
used fuels is taken from national database “2-AMREre polluters report the sulphur content
data for certain types of fuels (Annex 2).

Emission factors for Sf£are calculated by using following equation:
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2x(ijxix1cfx(low]x(lo&”]
100 Q 100 100

EF — emission Factor (kg/TJ)

2-SQ/S (kg/kg)

s — sulphur content in fuel (%)

r — retention of sulphur in ash (%)

Q — net calorific value (TJ/kt)

10° — (unit) conversion factor

n — efficiency of abatement technology and/or réidancefficiency (%).

where:

Other emission factors

The default CH, N,O, NQ;, CO, NMVOC emission factors used in estimatioreofission
were taken from IPCC 1996 (Table 3.19). Emissiartdis for sludge gas were equalled to
natural gas emission factors due to unavailabifitgarticular emission factors for sludge gas.

Gasoline emission factors given in Table 3.19 bedwe used for emission estimation from
off-roads.

Table 3.19 CH,, N,O, NOy, CO, NMVOC emission factors (Gg/PJ)

CH, N,O NO, CO NMVOC
Gasoline 0.05 0.002 0.21 27 1
Diesel oil 0.003 | 0.0006 0.18 0.015 0.0008
RFO 0.003 | 0.0006| 0.215 0.005 0.008
LPG 0.003 | 0.0006 0.18 0.015 0.0008
Jet fuel 0.003 | 0.0006 0.18 0.015 0.0008
Other kerosene | 0.003 | 0.0006 0.18 0.015 0.0008
Other liquid 0.003 | 0.0006 0.18 0.015 0.0008
Shale oil 0.003 | 0.0006 0.18 0.015 0.0008
Coal 0.001 | 0.0014 0.36 0.113 0.0017
Coke 0.001 | 0.0014 0.31 0.15 0.0012
Peat briquettes 0.03 0.004 0.1 1 0.05
Peat 0.03 0.004 0.1 1 0.05
Natural gas 0.001 | 0.0001| 0.089 0.039 0.0015
Solid biomass 0.03 0.004 0.211 0.258 0.0073
Sludge gas 0.001 | 0.0001 0.15 0.02 0.005

SO, emission factors for fuel combustion are presemethnex 3.1.
Activity data

Mainly emissions from fuel combustion are calcuatising fuel consumption data from the
CSB prepared within Annual questionnaires for 12000 sent to EUROSTAT.

The CSB data collection system is based on detadetpulsory surveys 1-EK (semi-annual)
and 2-EK (annual). Form 1-EK “Survey on acquisitaond consumption of energy resources”
is collected from about 5000 enterprises and omgdioins (with all kind of economic
activity) that are included in the lists of suppdief statistical information. Consumption of
fuel in sectors of national economy is surveyeiate and local government enterprises of
all sectors regardless the number of employed, iarmther enterprises employing 50 and
more persons. Every half-year about 5000 resposdert surveyed. Data on enterprises and
organizations employing less than 50 persons atair@nl once a year with the help of
random sampling and generalizing received resuigvéy 2-EK). 1-EK and 2-EK
represents the basic tool for creating energy loakaat a country level.

Table 3.20 Fuel consumption in 1.A.1 Energy industes in 1990-2010 (PJ)

| | 1990 | 1991 | 1992 1993 1994 199f 19d6  19b7 1998  1b92000 |
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| 1990 | 1991 | 1992 1993 1994 199 19d6  19b7 1498  1h92000
1.A.1. Energy Industries
Liquid Fuels | 40.479| 33.253 28.440 27.170 30.860 20.519 27,334.4387 20.662| 17.491 7.901
Solid Fuels | 5.261 | 4.746| 5508 5579 451f 5211 4149 3965 82 1.765| 2.752
Gaseous Fuels| 48.609| 49.859| 39.792 24.285 16.7f9 24.117 18/328.442¢ 27.088| 25720 28.868
Biomass 0.436 | 0.590| 0.673] 0.86§ 1.30p 1.085 1.687 3.413 1241 3.700 | 3.235
1.A.1.a. Public Electricity and Heat Production
Liquid Fuels | 40.140| 33.002] 28.189 26.919 30.4p6 20.266 26[110.10%7 18.115( 14.483  6.35(
Diesel oil 5524 | 5226| 3.824/ 0.933 0382 0085 0042 0.297 850.p 0.085| 0.127
RFO 32.561| 26.146| 23.183 24.53 30.044 20.016 25/984.768§ 17.905| 14.007 5.274
LPG 0.046 | 0.046| 0.046] NO NO NO NO NO NO NQ Ng
Other liquid | 2.009 | 1.583| 1.137| 1.421 NO| 0126 0.084 0.042 0.126NO NO
Shale oil NO NO NO NO NO | 0.039] NO NO NO| 0.394 0.944
Solid Fuels | 3.683 | 3.440| 3.880| 4544 3618 4.085 3.144 3.141 9121 1.415| 2340
Coal 2305 | 1.736| 1.935/ 2.106 1365 1.395 0.740 0.841 270.4 0.370 | 0.370
Peat briquettes | 0.031 | 0.015| 0.015| 0.01 0.015 0.077 0.0p2 0.77 150.p NO NO
Peat 1.347 | 1.688| 1.930| 2422 2231 2613 2342 2523 4917 1.045| 1.970
Natural gas | 47.802| 49.234 39.162 23.631 16.143 23.172 17)785.8727 26.347| 25.080 28.059
Biomass 0.436 | 0590| 0.673] 0.86§ 1.30p 1.085 1.687 3.387 784.p 3.599 | 3.235
Wood 0.436 | 0590| 0.673] 0.831 1.30p 1.045 1595 3.363 604.p 3.558 | 3.191
Sludge Gas NO NO NO | 0.034| 0.000] 0.020 0042 0.024 0.0018 0.04D.044
Other Biogas | NO NO NO NO NO NO NO NO NO NO NO
1.A.1.c. Manufacture of Solid Fuels and Other Enagy Industries
Liquid Fuels | 0.339 | 0.251| 0.251] 0.251 0438 0.293 12p4 0.330 472.5 3.005| 1.551
Diesel oil 0212 | 0.170| 0.70] 0.17¢ 017D 0212 0.1p7 0.27 2701 0.212| 0.127
RFO 0.081 | 0.081| 0.081 0.081 0081 0041 1.096 0.203 8704 0.731| NO
LPG 0.046 | NO NO NO | 0182 NO NO NO NO NO NO
Jet fuel NO NO NO NO NO NO NO NO | 0.216  0.34¢ NO
Other liquid NO NO NO NO NO NO NO NO | 1714 1716 1.428
Shale oil NO NO NO NO NO NO NO NO NO NO NO
Solid Fuels | 1.578 | 1.307| 1.628 1.033 0906 1.126 1.0p5 0.824 9106 0.350 | 0.412
Coal NO NO NO NO NO NO NO NO | 0.028 0.2 NO
Peat 1578 | 1.307| 1.628/ 1.033 0905 1.126 1.0p5 0.824 630.5 0.322 | 0.412
Naturalgas | 0.808 | 0.625| 0.630| 0.624 0.63f 0.944 1042 0.572 400 0.639 | 0.809
Wood NO NO NO NO NO NO NO | 0.026/ 0034 0101 NG
Continuation of Table 3.20
| 2001 | 2002] 2003] 2004 2005 2006 2007 2008 2009  2p10
1.A.1. Energy Industries
Liquid Fuels | 5,277 | 5,076| 3,606 3,144 2395 1512 1,389 0,905 1412 0,932
Solid Fuels 1,645| 1,290/ 0,873 0,280 0,244 0,185 0,371 0,466 8204 0,430
Gaseous Fuels| 33,579| 32,544 34,078 32,415 33,355 35,235 32/6686982 31,303 38,662
Biomass 4,152 | 4,667| 5558 5530 4,732 5323 5,297 5,179 67,2 5,790
1.A.1l.a. Public Electricity and Heat Production
Liquid Fuels | 5,108 | 4,864| 3,437 2,932 2,183 1,300 1,219 0,692 441,0 0,719
Diesel oil 0,042 | 0,042| 0,042 0,042 0,042 0,042 0,042 0,042 NONO
RFO 4,425 | 4,425| 3,207, 2,801 2,211 1,218 1,137 0,650 151,0 0,690
LPG NO NO NO NO NO NO NO NO NO NO
Other liquid 0,167 | 0,042| 0,029 0,088 0,029 NC NO NO 0,029 0,029
Shale oil 0,472 | 0,354| 0,157 NO NO 0,039 0,039 NO NO ND
Solid Fuels 1524 | 1,280| 0,863 0,270 0,224 0,125 0,361 0,466 8204 0,430
Coal 0,398 | 0,285| 0,210 0,210 0,284 0,105 0,341 0,446 7204 0,420
Peat briquettes| NO NO NO NO NO NO NO NO NO NO
Peat 1,126 | 0,995| 0,653 0,060 0,040 0,020 0,020 0,020 100,0 0,010
Natural gas | 32,700| 31,737 33,208 31,542 32,481 34,295 32/098892] 30,805 37,787
Biomass 3,670 | 4,185| 4,700 4,672 4250 4841 4,754 4,636 1045 5,287
Wood 3,617 | 4,097| 4,644 4570 4,132 4,741 4,675 4,556 94,3 5,084
Sludge Gas | 0,053 | 0,088 0,05 0,102 0,218 0,100 0,079 0,080 200,1 0,119
Other Biogas NO NO NO NO NO NO NO NO NO 0,084
1.A.1.c. Manufacture of Solid Fuels and Other Endgy Industries
Liquid Fuels | 0,170 [ 0,212] 0,174 0,212 0212 0,212 0,470 0,212 700/1 0,212
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Diesel ol 0,270 | 0,212) 0,27q 0,212 0,212 0,212 0,470 0,212 7001 0,212
RFO NO NO NO NO NO NO NO NO NO NO
LPG NO NO NO NO NO NO NO NO NO NO
Jet fuel NO NO NO NO NO NO NO NO NO NO
Other liquid NO NO NO NO NO NO NO NO NO NO
Shale oil NO NO NO NO NO NO NO NO NO NO

Solid Fuels 0,121 | 0,010f 0,010 0,010 0,020 0,010 0,010 NO NO NO
Coal NO NO NO NO NO NO NO NO NO NO

Peat 0,121 | 0,010, 0,019 0,010 0,020 0,010 0,010 NO NO NO
Natural gas 0,878 | 0,808, 0,87 0,873 0873 0940 0571 0,806 9804 0,875
Wood 0,482 ] 0482] 0858 0,858 0,482 0,482 0,543 0,543 5707 0,503

[1] under this category the only methane obtaimethfsludge gas is reported

The biggest decrease in time period 1990-2010 Her ttvo sub-sectors of 1A1 Energy
industries sector was for liquid fuel consumptionliAla subsector — 98.21% (Table 3.20,
Figure 3.5). It is explained with fuel switchingopesses when liquid fuels were switched to
other more low-costs fuels. Also stronger legisiatcontributed fuel switching to the type of
fuels with lower level of emissions. And that's whalso consumption of solid fuels
decreased. In the latest years consumption of $odil$ is increasing that is explained with
increase of coal consumption in Energy industrie8308% in 2006-2010. The increase of
solid fuel consumption was promoted by increaseilgbrice in world when coal combustion
was cheaper than combustion of residual fuel aldirsel oil.

Consumption of biomass fuel has increased by 1227.B 1990-2010. Solid biomass has
lower cost and liquid and solid fuels were switch@thiomass and natural gas.

Years 2006-2009 had quite high average temperghates why fuel consumption for CHP

and heat plants for heat production decreasedeas tiasn’t any need of high heat production
amount, but in year 2010 the average temperatusdaveer and the use of fuel consumption
increased. Fuel consumption decrease in 1A1 Enadmpstries sector is explained also with
decrease of central heating supply consumers wiegnswitched to individual heating supply
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00 3gZN\A /N —— |5
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Figure 3.5 Fuel consumption in 1.A.1 Energy industes in 1990-2010 (PJ)

3.2.6.3Uncertainties and time series consistency

Uncertainty in activity data of fuel combustion InA.1 sector is +2% in 2008. CSB gives
approximately 2% statistical sample error for statal data. In Latvia all fossil fuels (oil,
natural gas, and coal) are imported, and importexpart statistics are fairly accurate.
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Uncertainty of activity data for solid biomass carstion was assigned as 15% because biomass
activity data were collected by CSB with questioregasent by enterprises consumed biomass.
Uncertainty of biogas stationary combusted in @nisgs covered by 1.A.1 Energy Industries
sector was assumed rather low — 2% because thaustedliuel amount is obtained directly from
wastewater treatment plant that has precise measnteequipment for accounting of combusted
fuel. Still the methane percentage amount in coteblusiudge gas is given approximate by the
wastewater treatment plant that's why final unaetyaof combusted sludge gas is assumed as
20%. Taking into account uncertainties of solidniiss and biogas consumption total biomass
fuel consumption uncertainty is assumed as 20%.

CO, emission factor was estimated according physitaracterization of used fuels in
country basing on average NCV reported by fuel goress and carbon content so
uncertainty for liquid fuels was assigned as qlote about 10%. For combustion of solid
fuels uncertainty of C®emission factor was assigned higher to 15% bec@@eemission
factor of peat briquettes was taken from GHG inggas of Finland. As well as GO
emission factor for natural gas was assumed réddeas 5% because plant specific fuel data
is used to estimate emission factor. ;@&mission factor for sludge gas was assigned as 10%
because constant carbon content was used in emissitmation but plant specific NCV
value is used. C emission factor for biomass is assigned as 50%usecemission factor is
estimated by using default net calorific valuedl sittivity data is estimated by using net
calorific values for specific wood products, wogghés and moisture content of fuelwood.
Taking into account uncertainties of solid biomasd biogas emission factors total biomass
emission factor uncertainty is assumed as 30%.

CH, and NO emission factor used in estimation of emissioas taken from IPCC 1996 so
uncertainty was assigned as very high about 50%rdic IPCC GPG 2000.

Time series of the estimated emissions are consisted complete because the same
methodology, emission factors and data sourcesused for sectors for all years in time

series. Emissions from all sectors are estimate@morted as not occurring / not applicable
therefore there are no “not estimated” sectors.

Time series consistency was checked by verifying dhanges and attention was paid to
changes that increased 10% level. All issues gbataow in Table 3.21 were double-checked
and large fluctuations were explained.

Table 3.21 IEF changes higher than 10% for 1.A.1 stor

. First Second .
Sectors GHG Unit | Year Year Difference
Year Year Comment

In 2005 structure of othef
liguid fuels changed
therefore average NCV if
2005 was lower (more
1.Al.a | Other Liquid Fuels/CO2  t/TJ 2004 82.07937892005| 95.1182510¢4 15.89%| light liquid fuels were
used). That's whyj
estimated C@® EF and
estimated carbon emissign
factor increased in 2005.

1.A.l.a | Solid Fuels/CH4 kg/T) 2008 2.251287996 200B.604655505 -28.72%| Large fluctuation of CH4
1.Ala | Solid Fuels/CH4 kg/T) 2007 2614860372 20aB251287996| -13.90%| 'EF is explained with
- - 5 changes of solid fuel
1.Al.a | Solid Fuels/CH4 kg/T) 2006 5.663946231 2002.614860372] -53.83%| cyycture.  In 90ties
1.A.l.a | Solid Fuels/CH4 kg/T) 2004 7.475227727 2005210512202 -16.92%| significant amount of peaf
1.A.l.a | Solid Fuels/CH4 kg/T) 2008 22.95136789 2004475227727 -67.43% aﬂdd p_eatthb”quetttes (char?
N used In e sector
1.A.l.a | Solid Fuels/CH4 kg/T) 2000 2541434665 20042.41833548| -11.79%| \=r (o peat is 30 (kg/TJ
1.A.l.a | Solid Fuels/CH4 kg/TJ 1999 2241833548 20085.41434665  13.36% | but for coal 1 (kg/TJ) and
1.Al.a | Solid Fuels/CH4 kg/T) 1995 20.09993p6 199B3.17373559  15.29% | peat _consumptior
1Ala| Solid Fuels/CH4 kgiT) 1998 16.55792129 199#9.03406068]  14.95% | dominated in the solig
fuels consumption in th¢
sector. Starting 2004 peat
1.A.l.a | Solid Fuels/CH4 kg/T) 1990 11.84805074 19915.36439774|  29.68% | consumption is smalle

Qo

than coal consumption an|
remains small when cog
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Sectors

GHG

Unit

Year

First
Year

Year

Second
Year

Difference

Comment
consumption increasefl
three times in 2006-2007.

1.Al.a | Solid Fuels/N20 kg/T) 2006 1.818146904 2(07.544780585 -15.04%
1.A.l.a | Solid Fuels/N20 kg/T) 2008 3.368053673 2(0#.980537658 -41.20%
1.A.l.a | Solid Fuels/N20 kg/TJ 1990 2.37258386  1992.687842556 13.29%

Fluctuation of NO
emissions is also explaingd
with changes in solid fuel
structure and mainly with
changes in peat and pept
briquettes consumptio
(N2O |EF for peat is 4
(kg/TJ) but for coal 1.4
(kg/TJ) (see previou
explanation).

3.2.6.4Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

3.2.6.4.1 General QA/QC checks for 1.A.1 sector

For stationary fuel combustion following QA/QC ckecare performed for all parts of
national inventory.

There are several steps for activity data verifcat

1. Activity data check at the data providing institurti

e CSB has the internal QA/QC procedures based onemsttical model and
analysis to avoid logic mistakes.

2. Activity data checked at the institution responsilidr the emission estimation and

reporting:

e During the activity data is input in emission esitran database done by
sectoral expert all the data changes comparingeiqus inventory are agreed
with CSB and the data changes reason in explained.

e After the data is input in emission estimation date activity data is verified
using diagrams that is the best way to reflectralillogical data fluctuations.

e The activity data used in estimations is repeatedfied by CSB energy
experts by checking the data input in data estonatiatabase and reported in
the NIR.

3. Activity data used in Sectoral Approach estimatinathodology is compared to the
activity data used in Reference Approach estimatiohl significant differences
(more than 5%) are double-checked. Difference bdsetexplained and agreed with
CSB. This verification step is done for total fgelmbustion sector.

Estimated emissions verification:

1. All estimations of the emissions done in the LEGIslI€0 are checked on the logical
mistakes by checking the time series of the agtidata, emission factors and
emissions consistency to display all significand dlogic changes in the activity data
and emissions.

Emissions are checked using time series consistelnegk for the IEF estimated in
CRF Reported and all IEF changes that are higlsr 10% in time series are double-
checked and reasonable explanation for IEF chamgeso be found.

NOx and SQ emissions from national database “2-Air” are vedfand approved by
Regional Environmental Boards.
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Each expert reviewer has to check and fill in Q@nfdor each category taking into account
criteria given in QA/QC plan approved in nationagislation. Form then is sent to National
Inventory Compiler and archived.

3.2.6.4.2 Additional QA/QC checks for Tier2 methodology
Country specific C@emission factors

Mainly Tierl methodology is reported as used in @® emission estimation but according
to IPCC 2006 it would be Tier2 methodology as count plant specific emission factors are
used. Country specific emission factors are esgthaising NCV values reported by CSB.
CSB collects these data from fuel combustion entap and reports annual average number
in Annual Questionnaire tables. Carbon contenteslof the fuels are determined in local
expert's research. Detailed @@mission factors estimation data is used and @@ission
factor is estimated to the last decimal place.niastied CQ emission factors are within IPCC
range. Even if the estimated €B@Fs are almost equal to IPCC default EFs or ddiffér at

all the EFs are reported as country specific.

Plant specific C@Qemission factors and Tier2 G@&mission estimation methodology

Tier2 methodology is used for G@mission from natural gas and sludge gas combustio
estimation as plant specific NCVs are used in, E® estimation. The parameters are reported
to LEGMC by only natural gas supplier “Latvijasize” and sludge gas collecting plant and

the companies confirm that the data is reasonatdeiaeful.

Natural gas supplying company measures NCV eveyyatal reports the average annual
number to LEGMC and CSB. All the measuring equipt®i@ne checked and verified.

The parameters also are verified by CSB compahegdata natural gas supplier and sludge
gas collecting plant has reported within annualrByp&alance surveys.

Also CO, emission estimation methodology differs from IP@&ault because only methane
obtained from sludge gas only is taken into account

3.2.6.5Source-specific recalculations
Activity data updates for 2000-2009 and correctimese done.
3.2.6.6Source-specific planned improvements
The summarized necessary improvements are:

e Researches on use of the country specific emidsictors for key category — GH
emissions from solid biomass combustion;

e Analyse the possibility to use plant specific d&dam national database “2-AlIR”
where facilities that perform any of pollution atties have to report all emissions
they create.

3.2.7 Manufacturing Industries and Construction (CRF 1.8)
3.2.7.1Source category description

CRF 1.A.2 Manufacturing industries and constructgattor include emissions from fuel
combustion in combustion installations for industnproduction including emissions from
off-road. CRF 1.A.2 sector also includes the emissifrom on-site use of fuel in the
industrial production facilities (autoproducersihese emissions are reported under particular
sub-sectors of CRF 1.A.2 according to IPCC 199®i@ 3.22).

Under CRF 1.A.2 f Other sector emissions from fwlly industrial sectors are reported:

e Non-Metallic Minerals
e Transport Equipment
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Machinery

Mining and Quarrying
Wood and Wood Products
Construction

Textiles and Leather
Non-specified (Industry)

Table 3.22 Emissions from 1.A.2 CRF Manufacturingndustries and construction in
1990-2010 (Gg)

GHGs

CO, | CH4 | N)O (CO, eq)
1990 | 3742.44| 0.26 0.01 3755.98
1991 | 2804.05| 0.19 0.02 2813.64
1992 | 2368.39| 0.17] 0.02 2376.82
1993 | 2097.89| 0.18 0.02 2108.12
1994 | 1899.68| 0.17] 0.02 1909.86
1995| 1866.44| 0.17) 0.02 1876.65
1996 | 1826.92| 0.18 0.02 1837.59
1997 | 1780.98| 0.17) 0.02 1791.62
1998 | 1559.86| 0.18 0.02 1570.64

z
2
o)
@]

NMVOC | SO,

.16 2800 1.46 23.26
81 9.17 0.64 14.07
24 9.06 0.61 13.00
12 11,37 0.88 14.38
90 9.83 0.77 15.54
85 6.71 0.6¢4 14.92
9.41 0.77 14.47
80 8.30 0.73 13.97
56 8.85 0.74 10.82

EIEININININININ NN W w01
co-
ol

1999| 1421.61| 0.17 0.02 1431.97 38 7.%9 0.71 883
2000| 1224.75| 0.16 0.02 1233.66 D3 6.%5 0.59 4169
2001| 1089.18) 0.20 0.02 1099.99 )2 8.32 0.73 2{39
2002| 1121.43| 0.19 0.02 1131.61 99 8.25 0.69 1,81
2003| 1128.33| 0.19 0.02 1138.19 96 7.35 0.64 1139
2004| 1140.18) 0.23 0.02 1152.78 2.19 10/78 0.89 0,87
2005| 1163.75| 0.26 0.03 1177.96 2.37 12]72 1.0 111
2006 | 1204.86| 0.29 0.03 1221.00 2.61 14)52 1.24 1,23
2007| 1223.07| 0.27] 0.03 1237.68 2.%1 13/38 1.13 1,25
2008 | 1124.20| 0.28 0.03 1139.58 2.43 14)03 1.19 1,00
2009| 881.77 | 0.33 0.04 901.04 292 16J)1 1.44 0|65
2010| 1063.25| 0.40 0.0% 1086.92 2.92 19)06 1.71 0,94

Emissions from 1.A.2 were increasing in 2001-202810 due to sharp development of
nation economy and industry as well as increasdeshand of industrial production and
improvement of well-being of population. IncreaseGOD, emissions are also caused by
constant increase of solid fuels — coal, and dilrels (used tires) consumption that mostly is
combusted in mineral and steel production indudbgcrease of emissions in 2007-2008 is
influenced by the features of national economy btgraent when in-country industrial
production already started to decrease due to asereof costs of the production and
dominance of imported products. Crisis in natioe@nomy in the second part of 2008 also
influenced decrease of total emissions. Also isgeaf solid biomass consumption
influenced the decrease of €@missions. Large crisis of national economy caumsedlobal
financial crisis in 2008-2009 influenced quite sfgpant decrease of C{emissions in 2008-
2009 — by 21.57%. The crisis and development of EH$ influenced increase of biomass
consumption for 2008-2009 in 1.A.2 sector, whenaatrall other fuels have decreased. Due
to this significant increase of biomass consumpébremissions with exception of G@nd
SOx increased in 2008-2010.

Also indirect GHG emissions from 1.A.2 sector westimated (Table 3.22). In this sector
SO, emissions decrease by 95.96% in 1990-2010. Ilxpamed with fuel switching to
natural gas and biomass from what sulphur dioxidsgons aren’t emitted.

3.2.7.2Methodological issues
Methods
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IPCC 1996 Tierl Sectoral approach was used to letdc GHG emissions from the 1.A.2
sector. IPCC 2006 was used in the calculation ofsgions from liquid biofuels used in
chemical industry. IPCC GPG 2000 Tier2 method wseduo estimate GQemissions from
natural gas combustion as country specific parametere used to estimate €@mission
factor.

Calculation of all emissions from fuel combustigrdone with Excel databases developed by
experts from LEGMC. CRF Reporter software develdpgeéxperts from UNFCCC was used
to report emission data.

The general method for preparing inventory data uszsl:

Em= EF x B,

where:

Em — total emissions (Gg)

EF — estimated or default emission factor (t/TJ)
Bq— amount of fuel in thermal units (TJ)

Emission factors and other parameters

The main sources for emission factors are:

National studies for country specific parameters amission factors;

Data from only natural gas supplier company of retgas physical characteristics;
IPCC 1996;

IPCC 2006;

EMEP/EEA 2009.

Country specific emission factors were used toutate carbon dioxide (C£p and sulphur
dioxide (SQ) emissions.

CO-, emission factors

CO, emission factors for 1.A.2 Manufacturing Industriaend Construction sector are
estimated with the same equations and using santieothe@s for 1.A.1 Energy industries
sector with the exception for liquid biofuels ansked tires that are not combusted in 1.A.1
Energy industries.

Liquid biofuels

Liquid biofuels — glycerine, COemission factor is taken from IPCC 2006 as therad
information available of used biofuels characterssto estimate country or plant specific £0
emission factor. C®emission factor 79.6 Gg/PJ from IPCC 2006 is usedbr other liquid
biofuels is used.

Used tires

EF for CQ emission estimation for other fuels — used tioesnbusted in CRF 1.A.2.f Other
Manufacturing Industries — cement production, catgdor years 1999-2010 is taken from
GHG emission reports that plant submitted under Eieble 3.23). This COemission factor

is estimated at the plant by using plant specifitacabout combustion installation, as well as
net calorific value and carbon content measuredadndined in the plant laboratory. EF for
CH, and NO emissions estimations are taken from IPCC 2006.

Table 3.23 CQ emission factor (Gg/PJ)

1999 2000 2001 2002 2008 2004 20(L5 2006 2007 2paB809| 2010

Used tires| 82.7556 82.7556 82.7556 82.7556 82.7556 82.7556 79.4 79.4 79.4 85.00 85.(060.91
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As it was mentioned since 2005 the cement produgilant is participating in EU Emission
trading scheme so estimated LEF is verified by accredited verifiers and the rappd by
Regional Environmental Board.

Municipal wastes

CO, emission factor of municipal wastes combustedament production plants is taken
from plant’s annual GHG report within EU ETS for@32010 IPCC 2006 as there is no
information available of such fuel type. This £€mission factor is estimated at the plant by
using plant specific data about combustion indialta as well as net calorific value and
carbon content measured and obtained in the @aotatory. EF for ClHand NO emissions
estimations are taken from IPCC 2006.

Table 3.24 CQ emission factor (Gg/PJ)

2008 2009 2010
Municipal wastes — Plant 1 82.81 -
Municipal wastes — Plant 2| 85.19 120.95 82.69 117.6 155.9¢7

SO, emissions factors

SO, emission factors for 1.A.2 Manufacturing Indusriand Construction sector are
estimated with the same equations and using santieothe@s for 1.A.1 Energy industries
sector.

SO, emissions factors were calculated by formula takem IPCC Guidelines and were
calculated by national expert considering physateracterizations of types of fuels used in
Latvia and national and international legislatiétercentage amount of sulphur content in
used fuels is taken from national database “2-AMREre polluters report the sulphur content
data for certain types of fuels (Annex 3.1).

Other emission factors

The default CH, N,O, NQ,, CO, NMVOC emission factors used in estimatioreofission
were taken from IPCC 1996 (Table 3.25).

Gasoline emission factors given in Table 3.25 bedwe used for emission estimation from
off-roads.

Table 3.25 CH,, N,O, NOy, CO, NMVOC emission factors (Gg/PJ)

CH, N,O NOy CO | NMvVOC
Gasoline 0.05 0.002 0.21 27 1
Diesel oil 0.002 | 0.0006 0.1 0.04 0.01
Rfo 0.002 | 0.0006 0.1 0.04 0.01
Lpg 0.002 | 0.0006 0.2 0.01 0.005
Jet fuel 0.002 | 0.0006 0.1 0.04 0.01
Other kerosene 0.002 | 0.0006 0.1 0.04] 0.01
Other liquid 0.002 | 0.0006 0.1 0.04 0.01
Shale oil 0.002 | 0.0006 0.1 0.04 0.01
Coal 0.01 | 0.0014{ 0.173 0.931 0.088¢
Coke 0.01 | 0.0014{ 0.173 0.931 0.088¢
Peat briquettes 0.03 0.004 0.1 1 0.05
Peat 0.03 0.004 0.1 1 0.05
Natural gas 0.005 | 0.0001] 0.07| 0.02% 0.002%
Solid biomass 0.03 0.004 0.15| 1.596 0.1464
Liquid biofuels 0.003 | 0.0006] 0.07| 0.02% 0.002%
Used tires 0.03 0.004 - - -
Municipal wastes | 0.03 0.004

Activity data
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Emissions from CRF 1.A.2 sector are calculatedgu$irel consumption data from the CSB
prepared within Annual questionnaires for 1990-20sht to EUROSTAT. The data
collection system for 1.A.2 sector is the sameoad fA.1 sector (Table 3.26).

Autoproducers data prepared by CSP are taken iotouat into the calculation of the
emissions from CRF 1.A.2 sector according to IPO@6L

Only gasoline combustion is reported as off-road%.A.2 sector. It is sure that diesel oil is
also consumed as off-roads but for now it is nasgae for CSB and LEGMC to divide the
consumption between fuel combusted stationary aled fin technological vehicles. Due to
that all diesel oil reported in the sector is estid as combusted stationary.

Table 3.26 Fuel consumption in CRF 1.A.2 Manufactung industries and construction
in 1990-2010 (PJ)

| 1990 | 1991 | 1992] 1993 1994 1995 1996 1997 1998  1DIWO0

1.A.2 Manufacturing Industries and Construction

Liquid Fuels 28.963| 18.770 16.010 16.557 16.0p2 16.341 15/981.6875 12.669] 11.282 8.267

Solid Fuels 1598 | 1.008| 1.110] 1.74§ 1.645 0.824 0.767 0.740 860 0.702 | 0.518

Gaseous Fuels | 25.610| 23.489 19.006 12.431 9.761 9.9900 9.885 9.p48791 | 9.144| 9.85§

Biomass 0.617 | 0.603| 0.616] 1.77¢ 2101 2414 2664 2.740 8831 3.176 | 2.696

Other Fuels 0.037| 0.131

1.A.2.a. Iron and Steel

Liquid Fuels 2.057 | 1.017| 0.733] 0.73] 09183 0.705 0.785 1.162 8810 1.130| 1.173

Diesel oil 0.042 | 0.042| 0.042 NO 0.042 NO NO NG N( NO 0.042
RFO 1.177 | 0.974| 0.6900 0.284 0.284 0.203 0.3p5 0.325 NO NO NO
Other liquid 0.837 NO NO 0.447| 0.584 050 0460 0.837 1.088 30L.fl 1.130
Shale oil NO NO NO NO NO NO NO NO NO NO NO
Solid Fuels 0.053 | 0.105| 0.132] 0.134 0.185 0.1%8 0.1568 0.264 640.2 0.264 | 0.264
Coal NO NO NO 0.028 NO NO NO NO NO NO NO
Coke 0.053 | 0.105| 0.132] 0.10% 0.185 0.158 0.1p8 0.264 640.2 0.264 | 0.264

Natural gas 4238 | 3.602| 3.426] 2.893 3.100 2361 251 3.955 3840 3.900 | 3.913

1.A.2.b. Non-Ferrous Metals

Diesel oil NO NO NO NO NO NO NO NO NO NO NO

Natural gas NO NO NO NO NO NO NO NO 0.054 0.101 0.169

1.A.2.c. Chemicals

Liquid Fuels 3.642 | 2.059| 1684 2964 3250 4547 341 3.207 2503 0.164 | 0.122

Diesel ail 0.127 0.127 0.085, NO 0.042 NO NQ NQ NC 0.042 NO
RFO 3.126 | 1.543| 1.340f 2.964 3.207 4547 3.4p1 3.207 250.3 0.122| 0.122
Other kerosene | 0.389 0.389 0.259 NO NO NO NO NO NQ NQ NO
Other liquid NO NO NO NO NO NO NO NO NO NO NO
Coal NO NO NO 0.028| 0.028 NO NO NO NO NO NQ
Natural gas 0.423 0.578 0.414 0.643 0.693 1.091 0.703 0.304 020.3 0.365| 0.318
Biomass NO NO NO 0.004| 0.007] 0.007 0.013 0.020 0.0R0  0.053.047
Wood NO NO NO 0.004 0.007 0.007 0.018 0.020 0.0po 0.052.047
Other Liquid | o | No | NOo | NO| NO| NO| NO| NO| NO| NO| NO
Biofuels
1.A.2.d. Pulp. Paper and Print
RFO 0.203 0.162 0.122 0.122 0.041 0.081 NO NO NO NO NO
Coal 0.028 0.028 0.028 0.114 0.05)7 0.0%7 0.057 0.057 280.0 0.028 NO
Natural gas 2701 | 2.614| 2.412] 0.654 0.044 0.101 0.119 0.105 9500 0.101| 0.10%
Wood 0.000 0.000 0.000 0.064 0.188 0.087 0.0R0 0.020 200.0 0.040 | 0.023

1.A.2.e. Food Processing. Beverages and Tobacco

Liquid Fuels 10.547| 7.700f 7.045 6.807 4.419 4.694 5.429 5.$05 23%, 4.133| 2.971]

Diesel oil 3.229 | 3.229| 3.102 3.229 0.765 0.5%2 05010 0.807 2207 0.552 | 0.552
RFO 7.105 | 4.425| 3.898 3.537 3.654 4.060 4.791 4.222 8543 3.492 | 1.746
LPG 0.046 | 0.046| 0.046] 0.04¢ NO NO NO 0.046 0.046 0.048NO

Jet fuel NO NO NO NO NO NO 0.043| 0.084 0.0483 NQ NO

Other kerosene NO NO NO NO NO NO 0.043 0.043 0.048 0.043 0.043

Other liquid 0.167 NO NO NO NO 0.042 0.042 NO NQ NQ NO

Shale oil NO NO NO NO NO 0.039 NO NO NO NO 0.63

o

Solid Fuels 1.069 | 0.598| 0.655 0.593 0581 0309 0.309 0.267 8401 0.239| 0.14Q
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1990 1991 1992 1993 1994 1995 1996 1997 1998 19900
Coal 0.911 0.598 0.655, 0.54] 0.51p 0.256 0.266 0.199 4201 0.171| 0.114
Coke 0.158 NO NO 0.053 0.053 0.058 0.083 0.053 0.026 53).p 0.026
Peat briquettes NO NO NO NO 0.015 NO NO 0.015 0.01p 0.015 N

Natural gas 3.149 2.698 2.511 3.501 2.831 3.066 3.282 3.042 232[7 2.604 | 2.613

Biomass 0.228 | 0.231| 0.230, 0.23% 0.316 0.327 0.330 0.325 280.3 0.349 | 0.45Q
Wood 0.228 | 0.231| 0.230, 0.23% 0.316 0.327 0.330 0.325 280.3 0.349 | 0.45Q

OtherLiquid \ \q | Nno | No | NOo| NO| No| No| nNo| No| NoO| NO

Biofuels
1.A.2.f. Other (please specify )

Liquid Fuels 12.513| 7.832| 6.427 5934 7.400 6.313 6.316 6.113 0176 5.855| 4.00Z
Gasoline 0.880 0.220 0.220 0.22( 0.13p 0.044 0.132 0.088 880[0 0.044 | 0.044
Diesel oil 2.167 | 2.210| 0.807| 0.55Z 0.766 0.935 0.807 0.935 350.9 0.935| 0.892

RFO 9.297 5.359 5.400 5.071 6.415 5.116 5.197 4,913 9440 4588 | 1.462
LPG NO NO NO NO 0.046 0.091 0.137 0.091 N 0.046 0.046
Jet fuel NO NO NO NO NO NO NO NO NO NO NO
Other kerosene | 0.043 0.043 0.000 0.08¢ 0.043 0.086 0.043 0.086
Other liquid 0.126 NO NO NO NO 0.042 NO NO NO 0.124 0.7[71
Shale oil NO NO NO NO NO NO NO NO NO 0.118 0.787
Solid Fuels 0.448 0.276 0.295 0.878 0.796 0.300 0.243 0.152 090.2 0.171| 0.114
Coal 0.369 | 0.256| 0.285 0.824% 0.768 0.285 0.2P8 0.142 990.1 0.171| 0.114
Coke 0.079 NO NO 0.053 0.026 NO NO NO NO NG NO
Peat briquettes NO NO NO NO NO 0.015| 0.015 NO NO NO NC
Peat NO 0.020 | 0.010 NO NO NO NO 0.010  0.010 NO NO
Natural gas 15.099| 13.997 10.2483 4.741 3.083 3.371 3.260 2.142.581 2.073| 2.741
Wood 0.389 | 0.372| 0.386] 1.472 1590 1.993 2301 2.375 2028 2.733 | 2.176
Other Fuels NO NO | NO | NO NO NO| NO| NO NO| 0.037 0.131
(please specify)
Industrial
wastes (used NO NO NO NO NO NO NO NO NO 0.037 0.131
tires)
M\‘/ﬂ;‘gg' NO NO | NO | NO NO NO| NO| NO NO| NO| NO
Continuation of Table 3.26
| 2001 | 2002 2003] 2004 2005 2006 2007 2008 2p09  2p10
1.A.2 Manufacturing Industries and Construction
Liquid Fuels 5.133 4.593 4.740 4,531 3.65¢4 4.281 4.047 3.309 4430 3.549
Solid Fuels 0.518 | 0.496| 0.397] 0.407 1.1056 1.498 2.0/4 2.127 971]41.956
Gaseous Fuels 11.600| 12.848 12.726 13.093 13550 13.263 12/884.8391 9.281| 10.53]
Biomass 3.856 | 3.393| 3.309 4.70¢ 5535 6.429 5388 5.797 418/69.810
Other Fuels 0.245| 0.332| 0.291] 0.314 0.183 0.131 0.210 0.365 780[00.945
1.A.2.a. Iron and Steel
Liquid Fuels 1.083 | 0.963| 0.963] 0.963 0.652 0.963 0.963 0.917 930,7 1.005
Diesel ail NO NO NO NO 0.042 NO NO NO NO NO
RFO NO NO NO NO NO NO NO 0.122] 0.081 NO
Other liquid 1.005 | 0.963| 0.963] 0.963 0.610 0963 0.963 0.795 120{7 1.005
Shale oil 0.079 NO NO NO NO NO NO NO NO NO
Solid Fuels 0.264 | 0.241| 0.134] 0.18¢8 0.161 0.134 0.107 0.134 340{10.107
Coal NO NO NO NO NO NO NO NO NO 0.026
Coke 0.264 0.241 0.134 0.18§ 0.16{1 0.134 0.107 0.134 340(10.080
Natural gas 4.066 | 3.904| 3.9700 4.031 4131 4.098 4.1p5 3.827 0334 3.835
1.A.2.b. Non-Ferrous Metals
Diesel ail 0.042 NO NO NO NO NO NO NO NO NO
Natural gas 0.190 | 0.269| 0.302] 0.269 0.208 0.204 0.201 0.134 010{10.134
1.A.2.c. Chemicals
Liquid Fuels 0.164 | 0.162| 0.122 NO NO NO NO 0.124 0.126 0.085
Diesel oil NO NO NO NO NO NO NO 0.0420 0.085 0.085
RFO 0.122 0.162 0.122 NO NO NO NO 0.081 0.041 NA
Other kerosene NO NO NO NO NO NO NO NO NO NO
Other liquid 0.042 NO NO NO NO NO NO NO NO NO
Coal NO NO NO NO NO NO NO NO NO NO
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2001 2002 2003 2004 200% 2006 2007 20p8 2p09  2p10

Natural gas 0.270 0.279 0.309 0.40¢ 0.443 0.480 0.381 0.514 190(50.605
Biomass 0.046 0.029 0.019 0.047 0.0209 0.059 0.0[73 0.188 300(10.188

Wood 0.046 | 0.029| 0.019f 0.047 0.029 0.0%6 0.0/2 0.187 270[10.187
Other Liquid Biofuels NO NO NO NO NO 0.003 0.001 0.00L 0.003 0.001
1.A.2.d. Pulp, Paper and Print
RFO NO NO NO NO NO NO NO NO NO NO
Coal 0.028 0.028 0.026 0.02¢ 0.026 0.026 NO NO NO NO
Natural gas 0.135 | 0.134| 0.168  0.16¢ 0.202 0.235 0.201 0.201 010{10.101
Wood 0.013 0.020 0.020 0.02( 0.02)7 0.020 0.016 0.007 630[10.156
1.A.2.e. Food Processing, Beverages and Tobacco

Liquid Fuels 1.650 | 1.483| 1.122] 0.96( 0.999 1.003 0.785 0.%36 160/60.614
Diesel oil 0.467 0.340 0.340 0.34( 0.29/7 0.255 0.212 0.212 120(20.170

RFO 0.974 | 0.893| 0.609  0.40¢ 0.406 0.447 0.325 0.122 440[20.284

LPG 0.046 | 0.046| 0.046) 0.04¢ 0.046 0.091 0.001 0.046 910[,00.091

Jet fuel NO NO NO NO NO NO NO NO NO NO
Other kerosene NO NO NO NO NO NO NO NO NO NO

Other liquid 0.084 0.126 0.088 0.13( 0.1711 0.171 0.117 0.117 290(00.029
Shale oil 0.079 0.079 0.039 0.039 0.079 0.039 0.039 0.039 390(00.039

Solid Fuels 0.140 | 0.141| 0.158  0.10% 0.132 0.105 0.0/9 0.079 520[,00.055

Coal 0.114 0.114 0.131 0.104 0.106 0.079 0.0[79 0.079 520[00.052
Coke 0.026 | 0.027| 0.027 NO 0.027  0.027 NC NO NDO NO
Peat briquettes NO NO NO NO NO NO NO NO NO 0.003
Natural gas 2.781 2.989 2.765 3.242 3.15¢4 3.254 2.688 2.373 351]191.918
Biomass 0.800 | 0.842| 0.719 0.91¢ 1.034 0.7{2 0.701 0.394 8804 0.339
Wood 0.800 0.842 0.719 0.91¢ 1.034 0.772 0.701 0.394 830(40.333
Other Liquid Biofuels NO NO NO NO NO NO NO NO 0.005 0.006
1.A.2.f. Other (please specify )

Liquid Fuels 2.194 1.985 2.534 2.607 2.008 2.315 2.2P9 1.733 101}51.845
Gasoline 0.044 | 0.069| 0.044] 0.08¢8 0.088 0.088 0.088 0.088 440[00.044
Diesel oil 0.850 | 0.892| 0.850, 1.02(¢ 106 1275 1785 1.402 321121.105

RFO 0.447 0.122 0.081 0.041 0.12p 0.081 0.1p2 0.041 ND.041

LPG NO NO NO 0.046| 0.046/ 0.046 0.046 0.046 NP NO
Jet fuel NO NO NO NO NO NO NO NO NO NO
Other kerosene NO NO NO NO NO NO NO NO NO NO

Other liquid 0.618 | 0.784| 1.441] 1.33% 0.646 0.786 0.220 0.117 340/20.656

Shale oil 0.236 0.118 0.118 0.079 0.039 0.039 0.039 0.039 NONO
Solid Fuels 0.085 | 0.085| 0.079f 0.089 0.787 1.232 1.888 1.914 111/31.794
Coal 0.085 | 0.085| 0.079f 0.079 0.787 1.232 1.888 1.914 111{31.783
Coke NO NO NO NO NO NO NO NO NO NO
Peat briquettes NO NO NO NO NO NO NO NO NO 0.001
Peat NO NO NO 0.010 NO NO NO NO NO 0.010
Natural gas 4.157 5.273 5.212 4977 5.419 4,992 5.287 4,789 233[23.937
Wood 2997 | 2.502| 2551 3.72% 4445 5578 4598 5.208 607/89.125
O ety ¢ | 0245 | 0332) 0201 0314 0188 0131 0200 0365 780/00.045
'“dus“'ali‘r’(";?tes (used | 9245 | 0.332| 0201 0314 o018 0131 0210 0.210 210,00.107
Municipal wastes NO NO NO NO NO NO NO 0.155 0.057 0.838

All fuel types with exception of biomass fuels halecreased in 1990-2010 when liquid fuels
had the biggest decrease in time period — 87.758¥61€T13.26, Figure 3.6). It is explained with
fuel switching processes when liquid fuels weretcwito other more low-costs fuels. Also
stronger legislation contributed fuel switching ttee type of fuels with lower level of

emissions. Decrease of natural gas reflects thel tt#crease of industrial production if
comparing with 1990.

After the crisis in the beginning of 90-ties natugas consumption steadily increased with
some small exceptions due to fuel switch proceasdsievelopment of national economy.

Although solid fuels consumption has increased 980t2010 by 22.37%. The increase of
solid fuels — mainly coal consumption is explaineith the development of mineral

81



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

production sector in Latvia — cement production rghapal consumption increased more than
four times. Solid fuels consumption steadily wem@wgng — since 2003 with 393.05%
increase. The increase of solid fuel consumptios m@moted by increase of oil price in
world when coal combustion was cheaper than condrust residual fuel oil and diesel oil.

Consumption of biomass fuel has increased vernyifggntly — by 1489.92% in 1990-2010.
Lower costs of solid and liquid biomass, free amdjé availability of the fuel in-country as
well as development of EU ETS were the main redsoniquid and solid fuels switch to
biomass and natural gas. Years 2006-2009 had lojgiteaverage temperature that’s why fuel
consumption for autoproducers heat plants for peaduction decreased as there wasn’'t any
need of high heat production amount, but in yedi02Be average temperature was lower and
the use of fuel consumption increased.
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Figure 3.6 Fuel consumption in 1.A.2 Manufacturingndustries and construction in
1990-2010 (PJ)

Consumption of used tires and municipal wastes inek&l production reported as Other
Fuels had increased in 1999-2010. The increaseindlasnced by sharp increase of cement
production that was caused by increasing demandooktruction materials and sharp
development of construction sector.

3.2.7.3Uncertainties and time series consistency

Uncertainty in activity data of fuel combustion InA.2 sector is +2% in 2010. CSB gives
approximately 2% statistical sample error for statal data. In Latvia all fossil fuels (oll,
natural gas, and coal) are imported, and importexpart statistics are fairly accurate.

Uncertainty of activity data for solid biomass carstion was assigned as 15% because biomass
activity data were collected by CSB with questioresasent by enterprises consumed biomass.

Uncertainty of other fuels consumption — municipald industrial wastes, used in mineral
production is assumed also low — 2%, as the actilata is obtained from only one producer
within EU ETS therefore the data is verified byradited verifier and Regional Environmental
Board.

CO, emission factor was estimated according physitaracterization of used fuels in
country basing on average NCV reported by fuel goress and carbon content so
uncertainty was assigned as quite low about 10%ceéimbustion of solid fuels uncertainty of
CO, emission factor was assigned higher to 15% bec&@e emission factor of peat
briquettes was taken from GHG inventories of FidlaAs well as C@ emission factor for
natural gas was assumed rather low as 5% becaarsesplecific fuel data is used to estimate
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emission factor. C®emission factor for biomass is assigned as 50%usecemission factor

is estimated by using default net calorific valst$i activity data is estimated by using net

calorific values for specific wood products, woggds and moisture content of fuel wood.

CO, emission factors for other fuels and mineral pobidun sector is assumed as 5% as were
determined in accredited laboratory of cement pcidn company.

CH; and NO emission factor used in estimation of emissioas taken from IPCC 1996 so

uncertainty was assigned as very high about 50%rdicg IPCC GPG 2000.
Time series of the estimated emissions are consisted complete because the same

methodology, emission factors and data sourcesused for sectors for all years in time

series. Emissions from all sectors are estimate@morted as not occurring / not applicable
therefore there are no “not estimated” sectors.

Time series consistency was checked by verifying @Banges and attention was paid to
changes that increased 10% level. All issues gbataw in Table 3.27 were double-checked
and large fluctuations were explained.

Table 3.27 IEF changes higher than 10% for 1.A.2 stor

h

D

First Second
Sectors GHG Unit | Year | Year | Year | Year Difference Comments
1.A2.a | Liquid Fuels/CO2 t/TJ 2005  93.74  20p6 78|61 -16.15% | In 2005 structure of other liquid
1.A2.a | Liguid Fuels/CO2 YTJ 2004 82.08 2005 93|74 14.21% | fuels changed therefore average
1A2a | OtherLiquid FuelssCOp vT| 20d5 95/2  2d06 78.61 -17.36%| 'NCV in 2005 was lower (more
—— light liquid fuels were used).
1.A2.a | Other Liquid Fuels/CO2  t/TJ 2004 82.p8 2005 95.12 15.89%| That's why estimated CCEF and
1.A2.e Other Liquid Fuels/CO2  t/TJ 2005 95.12 2006 78.61 -17.36%) _estimated _carbon emission factor
1.A2.e | OtherLiquid Fuels/CO2 ¢TJ| 2004 82.p8 2005 95.12 15.89%| increased in 200S.
1.A2.e | Solid Fuels/CH4 kg/TJ 1999 11.30 2000 10  1.48% | Changes OIfECFHand N? o edwith
. emissions are explained wi
1.A2.e Sol!d Fuels/CH4 kg/T) 1996 10 1997 1116 .58% appearance of peat briquettes
1.A2.e Solid Fuels/N20 kg/T) 1999 1.57 2000 1{40 10.74% consumption — peat briquettes arg
combusted in the sector only in
1.A2.e | Solid Fuels/IN20 kg/T) 1996  1.40 1997 1j55  0.76% | 1994 and 1997-1999.
1.A2f | Solid Fuels/CH4 kg/T] 2004 12.37 2005 10 8.47% - ¢ all emissions EF
. anges of all emissions are
1.A2f | Solid Fuels/CH4 kg/T] 2008 10 2004 1227 .6B% explained with appearance of pez
1.A2.f Solid Fuels/CH4 kg/TJ 1994 10 1995 11.03 3200 | and peat briquettes consumption
1.A2f | Solid Fuels/CH4 kg/T] 199D 10 1991 1146 558 | peat is consumed in 1997-1998
1A2f | Solid Fuels/N20 kg/T] 200k 1.9 2005 1440  17.38%| @nd in 2004 but peat briquettes a
- combusted in the sector only in
1.A2f | Solid Fuels/N20 kg/T] 2008 140 2004 1569  1.02%| 1995.1996.
1.A2.f | Solid Fuels/N20 kg/T] 1990 140 1991 1559  3.51%
1.A2f | Liquid Fuels/CH4 kg/T] 2008  4.44 2009 3.40 -23.41%
1.A2f | Liquid Fuels/CH4 kg/T] 2007 3.84 2008 444  15.65%
1.A2.f | Liquid Fuels/CH4 kg/T] 2004 362 2005 4111 13.51% . o .
—— N CH, emissions from liquid fuels in
1.A2f | Liquid Fuels/CH4 kg/T] 2008 2.83 2004 362  27.75%| this sector are influenced with th
1.A2f Liquid Fuels/CH4 kg/T] 2002 3.67 2003 2.83 -22.78% | amount of gasoling consumption
1.A2.f | Liquid Fuels/CH4 kg/T] 2001 296 2002 367 23.82% Ofé'i;?eargfnaélgnaélg"cfl)en:‘:z'ﬂgg'i’oha
1.A2f | Liquid Fuels/CH4 kg/T] 200 258 2001 296 17.20%|  giner fiquid fuels types. That's
1.A2.f | Liquid Fuels/CH4 kg/T] 199 270 1999 2.86  -12.63%| why part of gasoline fuel in total
1.A.2f | Liquid Fuels/iCH4 kg/T] 199 3 1997 2.69 2% | liquid fuel consumption influence
1.A2f | Liquid Fuels/CH4 kg/T] 1995 2.38 1996 3 qm, | average 'EFSZ‘;'t'c‘)*r“'d fuels in the
1.A2.f | Liquid Fuels/CH4 kg/T] 1994 286 1995 2.83 -18.26% ’
1.A2f | Liquid Fuels/CH4 kg/T] 1998 378 1994 2.86 -24.43%
1.A2.f | Liquid Fuels/CH4 kg/T] 199 5.38 1991 3.85 -37.71%

[Z2=]

3.2.7.4Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.
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3.2.7.4.1 General QA/QC checks for 1.A.2 sector

For stationary fuel combustion following QA/QC ckecare performed for all parts of
national inventory.

There are several steps for activity data verifcat
1. Activity data check at the data providing institurti

e CSB has the internal QA/QC procedures based onemsttical model and
analysis to avoid logic mistakes.

2. Activity data checked at the institution resporsilidr the emission estimation and
reporting:

e During the activity data input in emission estiroatdatabase done by sectoral
expert all the data changes are compared to preunwentory and agreed with
CSB. The reasons of data changes are explained.

e After the data is input in emission estimation date activity data is verified
using diagrams that is the best way to reflectralillogical data fluctuations.

e The activity data used in estimations is repeatedyfied by CSB energy
experts by checking the data input in data estonatiatabase and reported in
the NIR. Still the data reporting requirementsBELC 1996 make difficult the
activity data comparison as autoproducers haveetextluded from Energy
industries sector and included in relevant sectors.

1. Activity data used in Sectoral Approach estimatioathodology is compared to the
activity data used in Reference Approach estimatiohl significant differences
(more than 5%) are double-checked. Difference bdsetexplained and agreed with
CSB. This verification step is done for total fgelmbustion sector.

Estimated emissions verification:

1. All estimations of the emissions done in the LEGIslI€0 are checked on the logical
mistakes by checking the time series of the agtidata, emission factors and
emissions consistency to display all significand dlogic changes in the activity data
and emissions.

2. Emissions are checked using time series consisteinegk for the IEF estimated in
CRF Reported and all IEF changes that are higler 10% in time series are double-
checked and reasonable explanation for IEF chamgeso be found.

Each expert reviewer has to check and fill in Q@nfdor each category taking into account
criteria given in QA/QC plan approved in nationagjislation. Form then is sent to National
Inventory Compiler and archived.

3.2.7.4.2 Additional QA/QC checks for Tier2 methodology
Country specific C@emission factors

Mainly Tierl methodology is reported as used in @® emission estimation but according
to IPCC 2006 it would be Tier2 methodology as count plant specific emission factors are
used. Country specific emission factors are esgéthaising NCV values reported by CSB.
CSB collects these data from fuel combustion entap and reports annual average number
in Annual Questionnaire tables. Carbon contenteaslof the fuels are determined in local
expert's research. Detailed @@mission factors estimation data is used and @@ission
factor is estimated to the last decimal place.niastied CQ emission factors are within IPCC
range. Even if the estimated €B@Fs are almost equal to IPCC default EFs or ddiffér at

all the EFs are reported as country specific.
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Plant specific C@emission factors and Tier2 G@mission estimation methodology

Tier2 methodology is used for G@mission from natural gas combustion estimatioplast
specific NCVs are used in GE&EF estimation. The parameters are reported to LEGM
only natural gas supplier “Latvijas a@” and the company confirms that the data is
reasonable and useful. Natural gas supplying copnpaasures NCV every day and reports
the average annual number to LEGMC and CSB. Allnteasuring equipments are checked
and verified. The parameters also are verified BB €omparing the data natural gas supplier
has reported within annual Energy balance surveys.

Activity data, CQ EF and estimated emissions of used tires and npahiwastes are taken
from cement production plant’'s annual GHG reporithiw EU ETS. The data is verified by
accredited verifier and then checked and approydfdgional Environmental Boards.

3.2.7.5Source-specific recalculations

Some small activity data updates and correctiong dene. As well as it was able to obtain
more data for several sectors for historical years.

3.2.7.6Source-specific planned improvements
The summarized necessary improvements are:

e Researches on use of the country specific emidsictors for key category — GH
emissions from solid biomass combustion;

e Researches of possibility to use plant specifi@a dedm national database “2-AIR”
where facilities that perform any of pollution agties have to report all emissions
they create;

3.2.8 Transport (CRF 1.A.3)
3.2.8.1Source category description

This section describes GHG emissions resulting fi@msport fuel combustion. In 2010, this
source category was responsible for approximat@®%® of GHG emissions from fuel
combustion activities.

Total GHG emissions in the transport sector atterdramatic drop in years 2008 and 2009
has stabilised in year 2010 (see Figure 3.7). Thm meason for the decreasing in the period
2008-2009 was the economic recession in Latviachvhffected the fuel consumption mainly
in the road transport.
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Figure 3.7 GHG emissions development in transporta90 — 2010

85



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

The road transport constitutes a convincing majooit the total GHG emissions in the
transport sector. In 2010, it gave 91.9 % of taadissions but the next largest emission

source is a railroad - 7.31 % (see Figure 3.8).

CO, emissions constitute nearly 98.4 of the total Géf@issions in the transport sector and
they are key sources in road transport and rail{fFegure 3.9).

7.31%

0,01%

— )

M Road transport
B Navigation
M Railways

W Civil aviation

Figure 3.8 GHG emissions in transport by sub-sectsr(year 2010)

CH4 N20O
0,14% 1.53%

Figure 3.9 GHG emissions in transport sector by gas (year 2010)

Determinative of the COemission changes is the changes of the fuel coosom(Figure

3.10). In 2010, total fuel consumption in the tr@or$ sector, compared to 2009 level, has
increased by 3.2 %. In different subsectors varithemges have taken place in 2010. In civil
aviation the fuel consumption has increased by S5@¥greas in the road transport it has
increased by 2.7 %. In the railway the fuel consuomphas decreased by 8.4 %, but in
navigation it has increased by 80%. The road tramsmnsumes 91.4 %, the railway — 8.1%
and the civil aviation and navigation — the resglfitom the total fuel consumption in the

transport sector.

Diesel oil is the major fuel type in the transpseictor and it constitutes 67.85 %, and is
followed by gasoline — 27.35 %, but LPG constitl2e2% and biomass 2.6% of the total fuel
consumption in the transport sector. A share ofnaiss has increased from 0.5% in year 2009
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up to 2.6% in year 2010. Biomass mainly is usedoad transport but small portion is
consumed in railway as well.

2,6%

0,01% 2,2%

H Biomass
| Jet kerosine
mLPG

m Gasoline

27,35%

m Diesel oil

67,85%

Figure 3.10 Fuel consumption in transport by fuel ype (2010)

3.2.8.2Civil aviation (CRF 1.A.3.a)
3.2.8.2.1 Source cateqgory description

In Latvia, civil aviation, excluding internationdlights, is really narrow. In 2010, the fuel
consumption in civil aviation constituted 0.01 % @HG emissions from the total GHG
emissions in transport (Figure 3.11).
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Figure 3.11 GHG emissions in civil aviation (Gg CQeq)

In Latvia, there are four airports for commerciglagion, of which the largest is the Riga

International Airport. In aviation emissions arelcodated for aviation gasoline and jet

kerosene. The aviation gasoline is mainly used imgallssized propeller planes but jet

kerosene is used by airplanes with turbo jets arabtprops engines. Considering that local
commercial flights are very dependent on the sysatd local state owned airline company;

the number of flights, fuel consumption and emissionount are quite unsteady over the
years. As you see, after the state owned (51% arfesh local airline company had aborted
domestic commercial flights in year 2009, fuel agngtion had decreased dramatically in
2009. The main activities in civil navigation reatwith private flights.
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3.2.8.2.2 Methodological issues

Methods

The 2006 IPCC Guidelines Tier 2 and Tier 1 appreadiave been applied. Tier 2 approaches
have been applied for jet kerosene emission cdioaldor time period 2004-2010. Tier 1
approach has been applied for aviation gasolinesan calculation.

Using Tier 2 approach, emissions for LTO (landiaké off) and cruise are calculated
individually. Prior to the emission calculationpresentative aircraft type was chosen, for
which the fuel consumption and emission data exitie EMEP/CORINAIR databank.

Activity data

The data about fuel consumption in aviation is\atifrom the CSB. Starting from 2006
CSB has included in the survey parameter - usetbmestic aviation. For the time period
1990 — 2005 the data for fuel consumption is ugedhfthe study (“Evaluation of fuel
consumption for domestic aviation and navigatidfEl, 2004). For 2004 onwards, the air
flight statistics is provided by the Riga and Ligpairports.
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Figure 3.12 Fuel consumption in domestic civil avigon (TJ)

Table 3.28 Fuel consumption in domestic civil aviain (TJ)

Jet kerosene (TJ)| Aviation gasoline (TJ
1990 0.8 0.2
1991 0.8 0.2
1992 0.8 0.2
1993 1.3 0.3
1994 2.7 0.6
1995 5.4 1.1
1996 8.0 1.7
1997 10.7 2.3
1998 134 2.8
1999 16.1 3.4
2000 18.8 4.0
2001 21.4 4.6
2002 23.7 5.1
2003 25.5 5.4
2004 43.0 5.7
2005 38.0 6.0
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Jet kerosene (TJ)| Aviation gasoline (TJ

2006 12.8 6.4
2007 14.8 8.4
2008 34.5 5.4
2009 2.3 1.7
2010 2.1 4.0

Emission factors

Default EFs of LTO and cruise (jet kerosene) fasil@viation is used (EMEP/CORINAIR
2006).

Table 3.29 Emission factors used in the calculatioof emissions from civil aviation

CO; CH, N,O NO, CcO NMVOC SO,
Gg/PJ Gg/PJ Gg/PJ Gg/PJ Gg/PJ Gg/PJ Gg/PJ
Aviation gasoline 70.2 0.0005 0.002 0.25 0.1 0.05 0.022B3

3.2.8.3Road transport (CRF 1.A.3.b)
3.2.8.3.1 Source category description

The road transport constituted 91.9 % of GHG emissin the transport sector in 2010. After
the rapid growth in the period 2000 — 2007, emissim 2009 have sharply decreased (Figure
3.13). The main reason was a sharp decreasingebt@insumption in the road transport in
2009. It decreased by 12.8 %, compared to 2008. lé\xe major reason for this tendency
was recession of the national economy and decreb$ensport activities — decrease of
passenger km by passenger cars and ton km by tfiteggisport. The road transport is widely
used in the local transportation and also for oy cross-border transportation. The freight
road transport approximately constitutes 49% (2@E@he total freight in the country. It is in

a place increasing of this share by approximatéty 8ompare with year 2009. In the freight
road transport the inland freight constitutes appnately 90% of gross — timber products,
food products, household goods and building mdseai®e dominant. Wherewith the domestic
consumption reduction in 2009 defined the fuel comstion reduction for the freight
transport and mainly fuel diesel by 11%. Fuel comgtion in road transport has increased by
5.2% in year 2010 compare with 2009. In differargl$ various changes have taken place in
2010 compare with 2009. Gasoline consumption hasedsed by 10%, whereas diesel
consumption has increased by 9 % and LPG consumptol4%. The main feature is a
sharp increasing of biomass consumption in yeaf 2@bre than 6 times.

89



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

Gg COzeq
4000
3500
3000
2500
2000
1500
1000

500
0

5

= WD
D DD
D
— o —

- w0
D
D
—

Figure 3.13 GHG emissions in road transport (Gg CQeq)

In time period 1990 — 2010, essential changes haken place in the structure of GHG
emissions created by the road transport (see TaB®). In 2010, the gasoline consumption
emissions created by passenger cars were lesothE9090 level, while the diesel oil fuel
consumption created by the emissions of passeragerhave increased several times. The
emissions of Light-duty vehicles (LDV) and heavyduvehicles (HDV) gasoline
consumption have decreased but the emissions sélddd fuel consumption have essentially
increased.

Table 3.30 GHG emissions in road transport by vehle types (Gg CQ eq)

Passenger Cars LDV HDV
Gasoline| Diesel | Gasoline| Diesel | Gasoline| Diesel
1990 1108.02| 4251 158.00 5420 380.33 439,82
1991 1003.70 39.63 160.16 59.8f 341.08 41910
1992 1027.65 27.75 139.62 37.30 260.18 34775
1993 1023.25 34.47 136.35 41.8ff  226.47 348,27
1994 975.50 33.34 139.49 43.2¢ 189.31 345,09
1995 903.58 35.26 89.42 38.46 184.28  352.p3
1996 860.73 43.58 101.23 35.88 187.39 344,02
1997 814.66 74.32 83.24 41.93 160.66 364.73
1998 799.59 120.24 69.90 49.14 153.73 384,39
1999 768.00 124.25 66.18 50.88 141.15 436,24
2000 810.55 118.00 45.25 76.95 116.95 567.99
2001 894.75 249.99 41.03 100.71 92.19 699.25
2002 899.13 282.12 34.89 116.04  75.86 71767
2003 914.98 355.60 30.30 120.80 67.62 741,36
2004 941.06 443.88 26.78 129.25 54.08 778,00
2005 934.22 515.47 22.84 128.74  46.28 852,01
2006 1048.59| 614.85 22.17 146.27  42.70 955,77
2007 1160.51| 759.75 21.19 178.07 38.84 1090.49
2008 1061.64| 760.75 18.74 178.06 31.41 989,19
2009 892.53 690.62 20.67 159.28 28.7Y 1027.40
2010 810.90 724.35 18.17 195.52 27.62 1103.39
Trend 2009/1990 (%)| -26.82 | 1603.9 -88.50| 260.77 -92.74 150.87
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Figure 3.14 CQ emissions in road transport by vehicle types (Gg)

CO, emissions are directly fuel-use dependent andhis way, the development in the

emissions reflects a trend in the fuel consumptids. shown in Figure 3.14, the most

important emissions source for the road transp®rpassenger cars and HDV vehicles
followed by LDV buses and motorcycles. Share of,@dissions from passenger cars was
53,7%, HDV41,2% and LDV 9,3% in year 2010.
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Figure 3.15 CH, emissions in road transport by vehicle types

CH,4 emissions present consistent decrease trend wvittkiwhole period. The majority of
CH, emissions from the road transport come from gasgtiassenger cars. The substantial
emission drop from 2001 onwards is explained by gharp penetration of EURO 3 and
EURO 4 passenger cars into the Latvia fleet andtiadédlly in years 2009 and 2010 with
decreasing of gasoline consumption by passenger car

91



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

)
12 2Ot

100 - m

80

60
40
20

0

fem L B S A T L B T B o T e e T R o I o M BT R T | Lo OO
—_— e = = = = = = ] OO e

mPagsengercars BLDV mHDV un Buses mMopeds and Motorcycles

Figure 3.15 NO emissions in road transport by vehicle types

Taking into account that /0 emission rates are largely dependent from imetdsed
combustion and emission control technologies, difie factor interaction characterises the
trend of NO changes:

= The main sources of ) emissions is passenger cars with gasoline engines

= A sharp increase of a total number of passengsrarad vehicle km in the period 2000
— 2007 (see Figure 3.15) increasingONemissions as well ;

= Substantial increase of a share of diesel catseipériod 2000 — 2010 (corresponding
12% and 33%) decreased®emissions;

= A share of gasoline EURO 3 and EURO 4 passengsthearincreased from 15% to
48% corresponding in the years 2005 and 2010ake® possitive impact to,
emissions because EF is approximately 2 timesclasgpare with EURO 1 and EURO
2 cars;

= Implemented EF in the COPERT IV model for diesescapecially, in urban mode for
EURO 3 and EURO 4 cars is higher compare to the @WRnd EURO 2 cars
(corresponding 0.009 g/km and 0,002 g/km);

= A new more strong regulation concerning sulphuteoninto fuel (diesel and gasoline)
came into force from year 2009. It makes a possitivpact to NO emissions as well.

3.2.8.3.2 Methodoloqgical issues

Methods

For road transport, the detailed methodology islusemake annual estimates of the Latvian
emissions, as described in the EMEP/CORINAIR Erois$inventory Guidebook. The actual
calculation is made with a COPERT IV model. COPERIT provides factors for fuel
consumption and for all exhaust emission componeiich are included in the national
inventory. For several reasons, COPERT IV is regrds the most appropriate source of
road traffic fuel consumption and emission factdfgst of all, very few Latvia emission
measurements exist, so data are too scarce to rsugapession calculations on a national
level. Secondly, the COPERT model is regularly agdavith new experimental findings
from European research programmes and, apart frudated fuel-use and emission factors,
the use of COPERT IV by many European countriesiressa large degree of cross-national
consistency in reported emission results.
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In COPERT 1V, fuel consumption and emission simatatan be made for operationally hot
engines, taking into account gradually tighten erois standards and emission degradation
due to catalyst wear. Furthermore, the emissioacesfof cold-start and evaporation are
simulated. Estimation of evaporative emissions ydrbcarbons and the inclusion of cold
start emission effects are dealt with in the Latviazentory by using LEGMC meteorological
input data for ambient temperature variations dummonths; the distribution of evaporate
emissions in the driving modes are used defauCOPERT IV model.

Corresponding to the COPERT 1V fleet classificatiafi vehicles in the Latvia fleet are
grouped into vehicle classes, subclasses and layées layer classification is a further
division of vehicle sub-classes into groups of ekl with the same average fuel
consumption and emission behaviour, according teeBlission legislation levels.

Trip-speed dependent basis factors for fuel consiem@and emissions are implemented. The
fuel consumption and emission factors used in thévia inventory are taken from the
COPERT IV model.

Activity data

As a basis for model input information, CSB datasehdeen used considering the fuel
consumption, LR Road Traffic Safety Directorate @Dl collected and published data have
been used considering stock of road transport tmidgTable 3.31). Total mileage data for
passenger cars, light duty trucks, heavy duty swokd buses produced by the RTSD is used
for the years 1996-2010.

Table 3.31 Activity data and sources used for emiss calculation in road transport

Activity data Source of activity data Remarks

Fuel consumption

Calculated consumpti
by COPERT IV model

o@alibrated with national statistics. Deviati
less than 0,15%

N

Number of cars Road Traffic SafefyFor calculation it is used number of cars wjith
Directorate permission to participate in traffic
Number of card Road Traffic Safety Based on available data cars are grouped by

by fuel and| Directorate and expertfuel type, engine power, age and vehitle
vehicle type calculation categories according to emission control
system
Distance travelled Road Traffic Safety Based on an average data by cars classes it is
by cars by fuell Directorate expert modelled by fuel type, engine power, age and
and vehicle type | calculation vehicle categories
Emission factors National specific forCO, emission factors is based on carbon
CcO, emissions,| content in fuel
COPERT emissior

factors for CHand NO

General information about activity data is presénteFigure 3.17 (number of cars and them
split by sub-classes and layers). Before emissialcutation COPERT IV model was
calibrated to be consistent with actual fuel constiom (energy statistics). Deviation between
fuel consumption in COPERT model and statistidess than 0,1%. Thus we can say that all
emission calculation is based on actual fuel comtiom. Using of actual fuel consumption
instead of statistical data ensure that it is elated double counting for gasoline
consumption in transport sector (statistical datagasoline consumption includes fuel
consumption for road transport and private boatioimestic navigation).
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Table 3.32 Fuel consumption in road transport (TJ)

Gasoline, | Diesel oil LPG, Natural Biomass,
TJ TJ TJ gas, TJ TJ
1990 24217 8326 592 339
1991 22191 8116 501 195
1992 21266 6587 228 172
1993 20651 6798 273 93
1994 19640 6798 91 75
1995 17994 6884 91 37
1996 17596 6796 91 37
1997 16193 7859 91 37
1998 15222 8710 137 37
1999 14683 9091 273 37
2000 14505 11471 865 75
2001 15251 15930 866 112
2002 14950 17168 865 75
2003 14950 18609 956 75
2004 15038 20222 1047 75
2005 14729 22180 1093 75 107
2006 16311 25240 1184 75 57
2007 17854 29485 1093 74 71
2008 16267 28255 956 37 81
2009 13585 25169 865 4 173
2010 12309 27451 989 - 1136

As seen in

Table3.32and Figure 3.16, the fuel consumption has esdigntisanged in the time period
1990 — 2010. The gasoline consumption from thedsghonsumption in 1990 has decreased
till 1999, reaching the lowest consumption andrasig year stabilisation the increase was
seen in 2006 and 2007. Consumption of gasolinedeadeased in 2010 by 24 % compare
with year 2008. Whereas the diesel fuel consumpgtarting from 1997 has increased all the
time till 2007. While it decreased in 2008 and 20D&sel fuel consumption has decreased in
2009 and 2010 by 11 % and 3 % corresponding compaheyear 2008. It was in place
substantial biomass consumption increasing in 680 and 2010 in road transport.
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Figure 3.16 Development of Fuel consumption in roattansport (TJ)
LPG, natural gas and biomass on right axes

The vehicle numbers per passenger cars sub-clddayars are shown in Figure 3.17.
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Figure 3.17 Distribution of passenger cars fleet bgub-classes

Analysing the development of the passenger cat ileethe time period 1990 — 2010,
following features can be noted (Figure 3.18, Feg8u19):

= Cars with a gasoline engine of a capacity > 2.@kttute the major part;

= Cars with a gasoline engine of a capacity < 1.4induthe whole period have small
changes;

= As of 2000, the number of cars with diesel engiregh, < 2.0l and > 2.0l, grow
rapidly;

= As of 2002, in the car fleet with a gasoline engitie number of EURO 1, EURO 2,
EURO 3 and EURO 4 cars grow rapidly. In 2010 asldrEURO 3 and EURO 4 cars
constitute 48,3%;

= As of 2003, in the car fleet with a diesel engirtee number of EURO 1, EURO 2,
EURO 3 and EURO 4 cars grow rapidly. In 2010 asldfEURO 3 and EURO 4 cars
constitute 45,3%.
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Figure 3.18 Distribution of gasoline passenger carfteet by layers
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Figure 3.19 Distribution of diesel oil passenger ca fleet by layers

The vehicle numbers per LDV sub-class and layershown in Figure 3.20 and Figure 3.21.

Analysing the development of LDV fleet in the fallmg time period, major features can be
noted as follows:

= As of 1996, the number of cars with a gasoline magiecreases;

= As of 2000, the number of cars with a diesel engapédly increases. In 2010 a share of
diesel cars is 87.7%;

= As of 2002, the number of EURO 3 and EURO 4 carglhaincreases. In 2010 a share
of EURO 3 and EURO 4 cars constitute 48.5%;
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Figure 3.20 Distribution of light duty vehicles fleet by sub-classes

96



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

number

35000

30000

o)

25000 BPCFuro4

20000 EPCEuro3

15000 WPCEuro2
BETCEurel

10000
5000
0

H Conventional

1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010

Figure 3.21 Distribution of light duty vehicles fleet by layers
The vehicle numbers per HDV sub-classes and larerpresented in Figure 3.22 and Figure
3.23.

Analysing the development of HDV fleet in the fallimg time period, major features can be
noted as follows:

= As of 1999, the number of cars with a gasolineirengapidly decreases. A share of
gasoline cars has decreased from 33% to 8 % comdspy years 2000 and 2010;

= As of 1999, the number HDV cars with tonnage 14t2hd a diesel engine starts to
increase,

= As of 2000, average age reduction of cars takeemeadually.
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Figure 3.22 Distribution of heavy duty vehicles flet by sub-classes
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Figure 3.23 Distribution of heavy duty vehicles flet by layers

Emission factors

CO, emissions in COPERT IV model were calculated, gigiountry-specific C@emission
factor that is are calculated based on the infdonatvailable on the C and H content in fuel.
For gasoline the C content is 83.13%, it is cakaaaNCV for gasoline (43.96 MJ/kg) and
estimated C@ emission factor in accordance Requirements from ACC Guidelines.
Estimated Emission factor with oxidation factor 88.6 kg CQ kg/GJ. Calculated and
implemented C®emission factor for diesel oil is 74 G&g/GJ.

N2O un CH, emission factors comes from the COPERT IV modekyTare specific for every
vehicle classes, subclasses and layers (enginerpage and vehicle categories according to
emission control system) and dependent from tramspade (urban, rural and highway).

3.2.8.4Railway (CRF 1.A.3.C)
3.2.8.4.1 Source cateqgory description

In 2010, the fuel consumption in railway constitu#®31 % of GHG emissions from the total
GHG emissions in transport. Freight transport haminant role in railway. The railway
transport accomplishes approximately 51% (201@)eadht transport in Latvia and the transit
transport traffic is dominant. In 2009 and 201@&nsported freight along the railway and
therefore the diesel consumption has a slightlyetesed, compared to 2008 level. Railway
transport includes railway transport operated lagelilocomotives.

Railway related fuel consumption is key sourcesd6s emissions (Figure 3.24).
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Figure 3.24 Development of GHG emissions in railwafGg CO, eq)

3.2.8.4.2 Methodological issues

Methods
The 2000 IPCC Guidelines Tier 1 approach has bpplied.
Activity data

The data about diesel oil consumption in railwag @erived from the CSB. Development of
diesel oil consumption is presented in Figure 228 Table 3.33.
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Figure 3.25 Development of fuel consumption in raivay (TJ)

Table 3.33 Fuel consumption in railway (TJ)

Diesel oil Biodiesel
1990 7181 -
1991 7011
1992 5694
1993 3527
1994 3102
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Diesel oil Biodiesel
1995 3229 -
1996 3229 -
1997 3399 -
1998 3102 -
1999 2677 -
2000 2762 -
2001 2847 -
2002 2974 -
2003 3399 -
2004 3484 -
2005 3484 -
2006 3059 -
2007 3314 -
2008 3314 -
2009 3102 -
2010 2804 35

Emission factors
Default EFs for railway is used (EMEP/Corinair 2D(Bable 3.34).
Table 3.34 Emission factors used in the calculatioof emissions from railway

CO; CH, N,O NO, CO NMVOC SO,
Gg/PJ Gg/PJ Gg/PJ Gg/PJ Gg/PJ Gg/PJ Gg/PJ
Diesel oil 74 0.00423| 0.02918 0.93198 0.251828.10943| 0.0941

3.2.8.5Navigation (CRF 1.A.3.d)
3.2.8.5.1 Source category description

In 2010, fuel consumption in navigation was respgaador 0.78 % of GHG emissions from
total GHG emissions in transport.

Although Latvia has several ports, local navigatilbat could transport freight or passengers
among local ports is not widely developed. Majotiattes in ports deal with international
freight transport. Activities of domestic navigatioomprise seasonal passenger transport by
passenger vessels, freight transport among donpastis and different miscellaneous vessels
to ensure operation of ports. In 2010, the diedelamsumption increased by 84%, compared
to 2009 level, and thus also the GHG emissionsufeid3.26). One of reasons for fuel
consumption increasing was cold winter which retjwade using of icebreakers for long
period. In navigation, the emissions are calculdteddiesel-fuelled water-borne vessels,
miscellaneous vessels, towboats and barges antingasduelled private boats.

100



LATVIA’S NATIONAL INVENTORY REPORT1990-2010

.
Gg CO, eq

25

20

15

10

5

0 -
[ L B A ST B S - I el e B e W e R B o B o g TR BT T B v e B o I ]
oD OO O oo oo oo o o —
DDV DO O O OO O O OO0 o o o
L T T T T T T B B I ! I I I I Y I ! B Y o B |

Figure 3.26 GHG emission development in navigatiofGg CO; eq)

3.2.8.5.2 Methodological issues

Methods
The 2006 IPCC Guidelines Tier 1 approach has bpplied.
Activity data

The data about diesel oil consumption in navigatos derived from the CSB. CSB have
started to collect data from year 2006. For theetiperiod 1990 — 2005 and for gasoline
consumption it is used data from the study (“Eviaduaof fuel consumption for domestic

aviation and navigation”, FEI, 2004). Developmefitf@el consumption in navigation is

presented in Figure 3.27 and

Table3.35
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Figure 3.27 Development of gasoline and diesel filel consumption in domestic

navigation
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Table 3.35 Fuel consumption in domestic navigatio(TJ)

Diesel oil | Gasoline
1990 11 2
1991 10 3
1992 7 3
1993 5 3
1994 6 3
1995 6 3
1996 6 3
1997 6 3
1998 6 3
1999 6 3
2000 6 3
2001 6 3
2002 6 4
2003 6 4
2004 6 4
2005 5 4
2006 4 4
2007 43 5
2008 85 5
2009 170 4
2010 297 3

Emission factors

Default EFs for navigation is used (Revised 19960PGuidelines and EMEP/EEA 2009)
(Table 3.36).

Table 3.36 Emission factors used in the calculatioof emissions from navigation

CO,, t/TJ CH4, t/TJ N0, t/TJ
Gasoline 72.7 0.0473 0.000296
Diesel oil 74.0 0.004 0.003

3.2.8.6Source - specific recalculations

The following recalculations and improvements ¢ #mission inventories have been made
in the transport sector since the emission reppitirR009. (Table 3.37)

Table 3.37 Recalculations for Sub-category CRF 1.B.Transport

Sub-category Recalculation Improvements
Road transport (CRF A.3.b) All emissions for yedbue to the correction of fuel consumption
2009 have beenin road transport made by CSB, it |is
recalculated recalculated emissions of road transport
for year 20009.
Recalculation affected direct and npn
direct emissions

Navigation (CRF A.3.d) All emissions for timeDefault EF from EMEP/EEA 2009 wds
period 1990 — 2009 implemented. Recalculation affected npn

direct emissions
Civil aviation (CRF A.3.a) All emissions for timeTaking into account comments anpd
period 2005-2009 proposals from reviewers of the inventgry

2009 default EF for jet Tier 2 approaches
have been corrected and applied for |jet
kerosene emission calculation.
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3.2.8.7Source — specific planned improvements

Considering potential contribution in calculatiompgrovement of GHG emissions and
available resources for their effective implemedotatthe following advancement is planned
in the transport sector (Table 3.38).

Table 3.38 Planned improvements for Sub-category A. Transport

Sub-category Planned improvements

To make study for revising of activity data of vedly and realize exercise
for implementation of Tier 2 method in year 2012.

Railway (CRF 1.A.3.C)

3.2.8.8Uncertainties and time series consistency

Uncertainty in activity data of fuel consumption tiransport is +2% in 2010. CSB gives
approximately 2% statistical sample error for statal data. C@ emission factor was
estimated according physical characterization etldsels in country based on average NCV
reported by fuel consumers and carbon content sertainty was assigned as quite low about
2 - 5%. CH and NO emission factor used in estimation of emissioras waken from
EMEP/EEA 2009 so uncertainty was assigned 50 %luted total uncertainty (activity data
and emission factor) for GOemissions in transport sector are from 2.83 % .89 3.
Evaluated total uncertainty for Gldnd NO emission are from 50.04 % to 53.85 %.

To ensure time series consistency any recalculagtated with model version updating is
realized for all time period. Linear interpolatibas been implemented only for cases when
activity data fluctuation does not take place.

3.2.8.9Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

3.2.8.9.1 General QA/QC checks for 1.A.3 sector

For transport emission’s calculation following QAI@hecks are performed for all parts of
national inventory.

1. Activity data check at the data providing instituri

e CSB has the internal QA/QC procedures based onemettical model and
analysis to avoid logic mistakes.

2. Activity data checked at the institution resporsiidr the emission estimation and
reporting:

e During the activity data input in emission estiroatdatabase done by sectoral
expert all the data changes are compared to preunwentory and agreed with
CSB. The reasons of data changes are explained.

e Before the data is processed in emission estimatiodel activity data is a
verified using diagram that is the best way toewflall the illogical data
fluctuations.

Estimated emissions verification:

1. All estimations of the emissions done for a tramspector are checked on the logical
mistakes by checking the time series of the agtidata, emission factors and
emissions consistency to display all significand dlogic changes in the activity data
and emissions.
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2. Emissions are checked using time series consisteinegk for the IEF estimated in
CRF Reported. For road transport a checking is donéess aggregated level than
CRF Reported. IEF changes that are higher than O%me series are double-
checked and reasonable explanation for IEF chamgeso be found.

Each expert has to check and fill in QC form focleaategory taking into account criteria
given in QA/QC plan approved in national legislati&orm then is sent to National Inventory
Compiler and archived.

3.2.8.9.2 Additional QA/QC checks for Tier2 methodology

For emission calculation in road transport addalorQA/QC check approach has
implemented. QC activities are realized with ensisgiata and activity data QC.

It is assessed that implemented default EF from ERIPIV model are applicable to national
circumstances because model comprises all necegsdmyologies. Country specific EFs for
CO;, are calculated based on IPCC Guidelines methogloletivity data (fuel consumption,
total number of vehicles) provider CSB has the rimaeé QA/QC procedures based on
mathematical model and analysis to avoid logic akiss. To ensure QA procedure expert
from Road traffic and safety Directorai® asked to make peer review about the main
assumption implemented in emission calculation.

3.2.9 Other sources (CRF 1.A.4)
3.2.9.1 Source category description

1.A.4 Other Sectors include emissions from the bnm@dmbustion of fuels in
Commercial/Institutional, Residential sectors anmgtiéulture/Forestry/Fisheries. In addition,
emissions from mobile machinery used in Commerdrgsidential and Agriculture and
Forestry sectors are included here as off-roado Asissions from autoproducers are
included in relevant sectors of CRF 1.A.4 as steted that emissions have to be reported in
sector they are created.

Table 3.39 Emissions from 1.A.4 Other Sectors in $9-2010 (Gg)

GHGs
CO, CH. | N,O (CO, eq) NO, CO | NMVOC | SO,
1990 | 5503.71| 11.20 0.16 5789.75 10.59 223|02 52.76 3B8.67
1991 | 5634.46| 12.71 0.18 5956.87 10.f5 199,13 31.78 36.08
1992 | 3992.90( 11.5Q0 0.17 4286.05 8.54 182}49 29.87 2p.12
1993 | 3316.74| 12.15 0.17 3624.08 7.70 191}50 31.55 2B.36
1994 | 2298.12| 12.04 0.16 2600.51 6.26 191[70 31.36 17.85
1995| 1539.28| 12.56 0.17 1855.56 5.7 189|78 32.07 9.47
1996 | 1556.67| 12.92 0.18 1882.20 5.19 200}22 33.52 10.20
1997 1312.29| 12.22 0.17 1620.18 5.30 188|87 31.71 7.59
1998| 1137.95| 11.36§ 0.16 1424.78 447 179|136 30.33 5.56
1999 1119.07| 11.15 0.1% 1400.76 414 174/66 29.39 4.07
2000| 1043.00| 10.47 0.14 1307.46 4,38 177|129 28.62 2.97
2001| 1186.34| 11.55 0.16 1477.30 4.80 192|149 30.63 3.39
2002 | 1153.95| 11.31 0.1% 1439.02 443 187|38 30.06 2.68
2003| 1259.18| 11.87 0.16 1558.48 499 197/38 32.15 2.10
2004 | 1309.88| 12.22 0.17 1618.97 5.21 200|07 32.49 1.86
2005| 1289.87| 12.25 0.17 1600.45 5.15 208}10 32.89 1.73
2006 | 1350.50| 11.89 0.16 1651.24 5.15 205|36 31.98 1.47
2007 | 1363.72| 11.90 0.17 1665.03 5.22 202|76 31.40 1.19
2008 | 1284.88| 10.99 0.1% 1563.79 4.8 195/19 29.98 0.97
2009 | 1273.45| 12.09 0.17 1580.05 4,94 213|193 33.22 0.81
2010| 1441.48| 11.34 0.16 1729.06 4.95 200/00 30.69 1.20
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Decrease of C@emissions from 1.A.4 Other Sectors in 1991-2000 lwa observed and it is
explained with changes and redistribution of stritestof national economy (Table 3.39).
Increase of C@emissions in 2000—-2007 is explained with develapnoé national economy
and well-being of population. G@&mission is also affected by increase of indivicheating
supply consumers in 1.A.4.b Residential sectorrelase of gaseous fuels consumption,
steady biomass fuel consumption and increase df geeesumption caused the decrease of
CO, emissions and increase of £HEmissions. That's why methane emissions from 1.A.4
Other sectors had increased 8.25% in 2000-201@l TG emissions from 1.A.4 Other
Sectors increased in 2000 — 2010 by 32.25%. lteaexplained with development of 1.A.4.a
Commercial / Institutional sector. Decrease of @nheating system role in residential
households increase emissions from 1.A.4.b sector.

Due to high costs of liquid fuels and increase atural gas prices in Latvia G@missions
have decreased by 0.89% in 2008-2009. Biomassnicasased in 2008-2009 — by 10.53%.
Natural gas has the second biggest decrease in-ZI8B — by 6.59% mainly due to
increasing costs of fuel influenced by increasiagets in 2008-2009. Liquid fuels have
decreased by 9.69% but solid fuels have the bigdestease by 12.5% in 2008-2009. For
2010 emissions increased by 13.19% comparing vi@® 2lue to increase of all type of used
fuels.

In 2009-2010 GHG emissions from 1.A.4 sector havereased by 9.43% as in other
stationary fuel combustion sector due to incredseoessity for produced heat.

Also indirect GHG emissions from Other Sectors wesgémated. S®had biggest decrease
by 96.89% in 1990-2010. It is explained with fueitshing to natural gas and biomass from
what sulphur dioxide emissions aren’t emitted.

3.2.9.2 Methodological issues
Methods

IPCC 1996 Tierl Sectoral approach was used to lea#c GHG emissions from the 1.A.4
sector. IPCC GPG 2000 Tier2 method was used tmatdi CQ emissions from natural gas
and landfill gas combustion as country specificapagters were used to estimate ,CO
emission factor of natural gas and plants speeifiission parameters were used to calculate
CO, emission factors for landfill gas combustion.

Calculation of all emissions from fuel combustisrdione with Excel databases developed by
experts from LEGMC. CRF Reporter software develdmeéxperts from UNFCCC was used
to report emission data.

The general method for preparing inventory data wszsl:

Em=EFxB,

where:

Em — total emissions (Gg)

EF — estimated or default emission factor (t/TJ)
By— amount of fuel in thermal units (TJ)

Emission factors and other parameters
The main sources for emission factors are:

National studies for country specific parameters amission factors;

Data from only natural gas supplier company of retgas physical characteristics;
IPCC 1996;

IPCC 2006;

EMEP/EEA 20009.
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Country specific emission factors were used toutate carbon dioxide (C£p and sulphur
dioxide (SQ) emissions.

CO, emission factors

CO, emission factors for 1.A.4 Other sectors are estioh with the same equations and using
same method as for 1.A.1 Energy industries sectthr thhe exception for landfill gas GO
emission factor that is estimated with the sameaggu as sludge gas G@mission factor
but using other parameters.

In 2008-2010 straws also are combusted in the ;€@ emission factor from IPCC 2006 —
100 Gg/PJ (as for other solid biomass) is usecemaission estimation as no data is available
to calculate country specific emission factor.

Landfill gas

There are four landfills in Latvia that are collagt biogas from landfills — one landfill is
collecting and combusting biogas since 2002, sedard 2003, third from 2004, but fourth
landfill started to combust biogas with energy keg only in 2008. As these landfills are
quite large and have modern measurement equipm@ksNor biogas collected in landfills
are known.

As landfills were not able to provide the infornmatiof carbon content percentage in working
mass of fuel that's why constant methane value wgasl estimated basing on moll mass of
components. Following equation was used to caleuldas methane number:

o —.
(Mc +My,)

x100

C? — carbon content in fuel (%)

Mc — molecule weight for C — 12.011 (g/mcl)
My — H molecule weight (1.008 g/mcl)

100 - estimation of percentage

For calculation of C@emission factor of methane obtained from landfds same equation
as for natural gas was used (Table 3.40).

Table 3.40 Characteristics of methane obtained frorfandfil gas and estimated CQ
emission factors

Carbon content Default carbon Natural Emission
. . NCV of Amount of content in NCV of o factor with
n ng?arrljgfﬁ maa}sss landfil gas methane in working mass methane O}(é?:zsg:)n d e?na}ssi't oxidation

) 9 QY landfil gas of methane QY ®) ® y factor
TJ/1000n? (%) (c% TJ/1000n? P p (EF CO,)

% t/2000n?
% kg/GJ
41.92582% 22.0 56.00% 74.867543% 35.8¢ 0.985 0.66%0.870474

SO, emissions factors

SO, emissions factors were calculated by formula takem IPCC Guidelines and were
calculated by national expert considering physateracterizations of types of fuels used in
Latvia and national and international legislatiétercentage amount of sulphur content in
used fuels is taken from national database “2-AMREre polluters report the sulphur content
data for certain types of fuels (Annex 2).

Emission factors for S£are calculated by using following equation.

[ s) 1 (100—r) (100—nj
2x| = Ix=x10@ x X
100 Q 100 100
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where:

EF — emission Factor (kg/TJ)

2-SQ/S (kg/kg)

s — sulphur content in fuel (%)

r — retention of sulphur in ash (%)

Q — net calorific value (TJ/kt)

10° — (unit) conversion factor

n — efficiency of abatement technology and/or réidacefficiency (%).

Other emission factors

The default Clj, N,O, NQ;, CO, NMVOC emission factors used in estimatiorenfission
were taken from IPCC 1996 and EMEP/EEA 2009 (T&b#d). Emission factors for sludge
gas were equalled to natural gas emission facteesta unavailability of particular emission
factors for sludge gas.

Gasoline emission factors given in Table 3.41 bedwe used for emission estimation from
off-roads.

Table 3.41 CQ, CH4, N,O, NOy, CO, NMVOC emission factors (Gg/PJ)

Sectors | cH | NO | NO, | CcO | NMvOC
1.A.4.a Commercial/Institutional

Gasoline 0.05 0.002 0.21 1 27.0
Diesel all 0.01 0.0006 0.1 0.0 0.04
RFO 0.01 0.0006 0.1 0.01 0.04
LPG 0.01 0.0006 0.1 0.01 0.04
Jet fuel 0.01 0.0006 0.1 0.01 0.04
Other kerosene 0.01] 0.0006 0.1 0.00 0.04
Other liquid 0.01 0.0006 0.1 0.01 0.04
Shale oll 0.01 0.0006 0.1 0.01 0.04
Coal 0.01 0.0014| 0.173 0.0888 0.931]
Coke 0.01 0.0014 0.173 0.1 0.931
Peat briquettes 0.3 0.004 0.1 0.6 5
Peat 0.3 0.004 0.1 0.6 5
Natural gas 0.005 0.0001 0.07 0.0025 0.025
Wood 0.3 0.004 0.15 0.146 1.6
Biogas 0.001| 0.0001 0.05 0.0 0.05
Straws 0.3 0.004 0.1 0.05 0.02
1.A.4.b Residential and Agriculture/Forestry/Fishey

Gasoline 0.05 0.002 0.21 1.0 27.0
Diesel all 0.01 0.0006 0.068 0.0155 0.046
RFO 0.01 0.0006] 0.068| 0.0155 0.046
LPG 0.01 0.0006] 0.068 0.015b6 0.046
Jet fuel 0.01 0.0006 0.068 0.0155 0.046
Other kerosene 0.01] 0.0006  0.068 0.0155 0.046
Other liquid 0.01 0.0006 0.068 0.0155 0.046
Shale oll 0.01 0.0006 0.1 0.00% 0.02
Coal 0.3 0.0014 0.11 0.5 4.6
Coke 0.3 0.0014 0.11 0.484 4.6
Peat briquettes 0.3 0.004 0.1 0.6 5
Peat 0.3 0.004 0.1 0.6 5
Natural gas 0.005 0.0001 0.05y 0.0105 0.031
Wood 0.3 0.004| 0.0744 0.9 5.3

SO, emission factors for fuel combustion are presemethnex 3.1.
Activity data

Emissions from 1.A.4 sector are calculated usingl ftonsumption data from the CSB
prepared within Annual questionnaires for 1990-20sht to EUROSTAT. The data
collection system for 1.A.4 sector is the sameaaslfA.1 and 1.A.2 sectors (Table 3.42).
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Data for 1.A.4.b sector is obtained by CSB with $ehold surveys done once in 5 years and
using extrapolation for the years in between.

Autoproducers data prepared by CSB are taken intmuat into the calculation of the
emissions from 1.A.4 sector according to IPCC 1996.

Only gasoline combustion is reported as off-road4.A.4 sector. It is sure that diesel oil is
also consumed as off-roads but for now it is nasgae for CSB and LEGMC to divide the
consumption between fuel combusted stationary adied fin technological vehicles. Due to
that, all diesel oil reported in the sector isrestied as combusted stationary.

Table 3.42 Fuel consumption in 1.A.4 Other sectoia 1990-2010 (PJ)

| 1990 | 1991 | 1992 1993 1994 1995 1996 1997 1998  1P99000
1.A.4 Other Sectors

Liuid Fuels | 29.452| 34.043 25.645 21.848 14.586 9.139 9.079 08,007.145| 7.550| 7.048
Solid Fuels | 23.526| 20.774 16.882 13.965 9.879 5570 6.028 4.099.596 | 2.884| 2.204
Gaseous Fuels| 24.144| 24.479 11.806 9.396 7.0392 7.180 6.825 5513755 | 5.951| 6.269
Biomass | 26.448| 31.060 30.878 33.210 33.787 38.643 39/7439837 36.257] 35.902 33.8(9
1.A.4.a. Commercial/lnstitutional
Liquid Fuels | 15.077] 18.184 13.331 11.085 5.835 3.210 3.077 2p1R215| 2.458] 1.875

Gasoline 0.044 | 0.044| 0.044, 0.044 0.220 NG 0.085 0.087 0.040.086 | 0.086
Diesel oil 8.116 | 11.515 7.43¢ 7.478 1530 1.190 1.147 0.5523400) 0.935| 1.020
RFO 6.577 | 6.496| 5.765 3.207 3.776 1583 1.665 1.746 80L.3 1.218 | 0.609
LPG 0.046 NO NO 0.182| 0.137 0.091 0.137 0.182 0.410 910.0 NO
Other 0.043 | 0.130| 0.086 0.173 0.178 0.346 0.043  0.043 430.0 0.086 NO
kerosene

Other liquid 0.251 NO NO NO NO NO NO NO NO 0.041 0.081
Shale oil NO NO NO NO NO NO NO NO NO NO 0.079

Solid Fuels | 15585| 11.930 11.49p 8.148B 4643 3.005 3.923 2895490 | 2.065| 1.596
Coal 14.913| 11.412 10872 7.856 4297 2903 3.473 2.732419 | 2.049| 1.565
Peat 0511 | 0.356| 0.449 0248 0.155 0.062 0.189 0.093 3100 0.015| 0.031

briquettes
Peat 0.161 | 0.161| 0.171 0040 0.171 00%0 o0.111 0.070 4000 NO NO

Natural gas | 6.101 | 6.411| b5.521] 3.635 1.932 2356 2.319 1.849 222p 2.589 | 3.099
Biomass 5218 | 5162| 5282 5508 5630 8282 8.0R9 7.636 156 6.179 | 4.991
Wood 5218 | 5.162| 5282 5508 5630 8282 8.0P9 7.636 156 6.179 | 4.991

Landfil gas NO NO NO NO NO NO NO NO NO NO NO
Straws NO NO NO NO NO NO NO NO NO NO NO

Other Liquid NO NO NO NO NO NO NO NO NO NO NO
Biofuels

1.A.4.b. Residential
Liquid Fuels 4.908 5.672 5.003] 4.011 2.848 1.403 1.2772 1.363 541.4 1.406 1.444

Gasoline NO NO NO NO NO NO NO NO NO NO| 0132

Diesel oil 1.912 | 2.762| 2592 1.82T 0892 0.127 0.042 0.042 4200 0.085| 0.127
RFO 0.041| NO NO NO NO NO NO NO NO NO NO
LPG 2.869 | 2.823| 2.368 2140 1.91B 1275 1.280 1.321 1214 1.321| 1.184
Other 0.086 | 0.086| 0.043 0043 0.043 NG NQ NO NO NO ND

kerosene

Solid Fuels | 6.828 | 7.874| 4818 5295 4555 2074 2205 1.887 9200 0.734| 0.522
Coal 6.404 | 7.542| 4.440 5037 4411 1821 1964 1.108 9707 0.683 | 0512
Peat 0.294 | 0.201| 0.248 0248 0124 0232 0201 0.139 5501 0.031| NO

briquettes
Peat 0131 | 0.131| 0.131 0010 0020 0020 0.040 0.040 4000 0.020| 0.010

Natural gas | 3.970 | 4.238| 4.905] 5000 4.361L 4.182 3.799 3.093 2720 2.857| 2.665
Wood

(including | 20.010| 24.669 24.320 26.396 26.800 30.003 31/349.73R9 29.994| 29.058 28.228

charcoal)

1.A.4.c. Agriculture/Forestry/Fisheries
Liquid Fuels 9.468 | 10.187] 7.311 6.753 5.853 4.527 4.730 4.¢2647. 3.687 3.729

Gasoline 1628 | 0.132| 0.132 0132 0.132 0.088 0.088 0.088 440.0 0.044 | 0.044
Diesel oil 6.161 | 8583| 6.161] 5269 4419 3.9%2 3.909 3.654 293 3.399 | 3.442
RFO 1.421 | 1.340| 0.974 1.21§ 1259 0.487 0.690 0.284 030.2 0.244 | 0.244
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1990 | 1991 | 1992 1993 1994 1995 1996 1997 1998 1999000
LPG 0.046 | 0.046| NO | 0.091 NO NO NO NO NO NG NG
Other 0.086 | 0.086| 0.043 0043 0043 NQ 0.043 NO ND ND NO
kerosene
Other liquid 0.126 | NO NO NO NO NO NO NO NO NO NO
Solid Fuels | 1.112 | 0.970| 0572 0.527 0.700 0.481 0.300 0.215 1401 0.085| 0.085
Coal 1.081 | 0.939| 0541 045% 0655 0.455 0.285 0.199 14071 0.085| 0.085
Peat 0.031 | 0.031| 0.031 0.031 0015 0015 0015 0.015 NONO NO
briquettes
Peat NO NO NO | 0.040| 0.030] 0.01( NO NO NO NG NG
Natural gas | 14.073| 13.82§ 1.380 0.671 0.739 0.641 0.706 0.5726060| 0.505| 0.506
Wood 1.220 | 1.229| 1271 1306 1.307 0.338 0.365 0.617 480 0.665 | 0.590
Continuation of Table 3.42
| 2001 | 2002] 2003] 2004 2005 2006 2007 20p8 2009  2D10
1.A.4 Other Sectors
Liquid Fuels 7.481 | 6.969| 7.875 7.937 7.757 8.392 7.879 7.097 567.[7 8.191
Solid Fuels 3.004 | 2.391| 2213 2150 2.065 2.007 2.002 1.814 891 2.120
Gaseous Fuels 7.079 | 8.118| 8.803 9.748 9794 10.150 11.064 10/989.263| 11.81d
Biomass 36.562| 36.295 38.321 39.574 39.5p2 38.380 383994835 39.230| 36.448
1.A.4.a. Commercial/lnstitutional
Liquid Fuels 2.046 | 1.869| 2.196 2.167 1.810 2.225 1.892 1.579 641 1.493
Gasoline 0.075 | 0.046| 0.039) 0.041 0.042 0.038 0.043 0.039 4400 0.044
Diesel oil 1.190 | 1.243| 1.465 1546 1198 1.626 1.643 1.339 891.3 1.317
RFO 0.609 | 0.325| 0.284 0.284 0.366 0.365 0.041 0.081 4100 0.041
LPG 0.091 | 0.046| 0.182 0.137 0.137 0.137 0.187 0.091 9100 0.091
Other kerosene NO NO NO NO NO NO NO NO NO NO
Other liquid 0.082 | 0.210| 0.225 0.159 0.029 0.058 0.0R9 0.029 NONO
Shale oil NO NO NO NO | 0.039| NO NO NO NO NO
Solid Fuels 1552 | 1.423| 1.347] 1.285 1.060 1.141 1.186 0.949 5007 1.025
Coal 1537 | 1.423| 1.337] 1.285 1.0406 1.101 1.075 0.918 3407 1.023
Peat briquettes 0.015| NO NO NO NO NO| 0.001 0.00L 0.006 0.0p2
Peat NO NO | 0.010| NO | 0.0200 0.040 0.060 0.030 0.010 NO
Natural gas 3359 | 4.117| 4.286 4.768 47583 5.0]0 5704 5.701 284 5.618
Biomass 5497 | 5709| 5.965 6.894 6736 6.651 7.253 4.995 344 5.109
Wood 5497 | 5663| 5803 6652 6485 6.331 6.966 4.691 824/ 4.716
Landfil gas NO | 0.046| 0.162| 0242 0251 0259 0.2f1 0.290 0.328.331
Straws NO NO NO NO NO | 0.011| 0.014 0.014 0.039 0.058
Other Liquid Biofuels NO NO NO NO NO NO NO NO NO 0.004
1.A.4.b. Residential
Liquid Fuels 1.440 | 1.440| 1.398 1.443 1577 1.621 1.489 1.393 2420 2.237
Gasoline 0.132 | 0.132| 0.132] 0.132 0220 0.264 0.264 0.264 640 0.264
Diesel oil 0.170 | 0.170| 0.127] 0.127 0.12F7 0.127 0.1p7 0.]127 500 1.062
RFO NO NO NO NO NO NO NO NO NO NO
LPG 1139 | 1.139| 1.139 1.184 1230 1.230 1.047 1.002 110) 0.911
Other kerosene NO NO NO NO NO NO NO NO NO NO
Solid Fuels 1.338 | 0.854| 0.787] 0.787 0.944 0.813 0.813 0.813 130.8 1.069
Coal 1338 | 0.854| 0.787] 0787 0944 0.813 0.813 0.813 1308 1.049
Peat briquettes NO NO NO NO NO NO NO NO NO NO
Peat NO NO NO NO NO NO NO NO NO | 0.02¢
Natural gas 3.007 | 3.298| 3.667] 3.964 4.199 4333 4595 4.700 134 5.216
Wocc’gé'rggg‘;'”g 30.519| 30.079 31.850 32.073 32.234 31.]95 304331680 33.667| 30.742
1.A.4.c. Agriculture/Forestry/Fisheries
Liquid Fuels 3.994 | 3.660| 4.282 4326 4370 4546 4548 4.125 6741 4.461
Gasoline 0.011 | 0.017| 0.044 0.044 0.044 0.044 0.044 NO NO NO
Diesel oil 3739 | 3.399| 3.994 4.079 4164 4461 4504 4.079 2241 4.461
RFO 0.244 | 0.244| 0.244 0.203 0.162 0.041 NO NO ND No
LPG NO NO NO NO NO NO NO | 0.046] 0.04¢ NO
Other kerosene NO NO NO NO NO NO NO NO NO NO
Other liquid NO NO NO NO NO NO NO NO NO NO
Solid Fuels 0.114 | 0.114| 0.079 0.079 0.052 0.052 0.062 0.052 2600 0.026
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2001 2002 2003 2004 200% 2006 2007 2008 2009 2p10
Coal 0.114 | 0.114| 0.079] 0.079 0.05p 0.0%2 0.0b2 0.052 260.0 0.026
Peat briquettes NO NO NO NO NO NO NO NO NO NO
Peat NO NO NO NO NO NO NO NO NO NO
Natural gas 0.713 | 0.703| 0.850] 1.014 0.842 0.8)07 0.765 0.588 220.5 0.977
Wood 0.546 | 0.508| 0.506f 0.607 0.552 0.534 0.713 0.324 2207 0.568

The biggest decrease in 1990-2010 was for solidciesumption — 90.99%, and liquid fuels
consumption — 72.19% (Table 3.42). It is explaimeith fuel switching processes when solid
and liquid fuels were switch to other more low-cogtiels. Also stronger legislation
contributed fuel switching to the type of fuels lwibwer level of emissions.

Since 1992, biomass as fuel dominates in Othero&ecBiggest part of solid biomass

consumption goes to Residential sector where bisnsasiain fuel in small capacity burning

installations. Consumption of biomass fuel hasaeased substantially by 53.63% in 1990-
2010 in Residential sector.

Since 1997, gaseous fuel consumption is constamthgasing until 2007. These are types of
fuels with lower cost to whom liquid and solid fselvere switched. Fuel consumption
increase in Other sectors is strongly linked td Gomsumption decrease in Energy industries
when central heating supply consumers switcheddovidual heating supply. In the latest
years fluctuation of gaseous fuel are observed.cbnsumption of gaseous fuel increased by
15.07% in 2010 comparing to 2009.

3.2.9.3 Uncertainties and time series consistency

Uncertainty in activity data of fuel combustion InA.4 sector is +2% in 2010. CSB gives
approximately 2% statistical sample error for statal data. In Latvia all fossil fuels (oil,
natural gas, and coal) are imported, and importexpart statistics are fairly accurate.

Uncertainty of activity data for solid biomass carstion was assigned as 15% because biomass
activity data were collected by CSB with questioresasent by enterprises consumed biomass.
Uncertainty of biogas stationary combusted in @miees covered by 1.A.4.a Commercial /
Institutional sector was assumed rather low — 2&&ibse the combusted fuel amount is obtained
directly from wastewater treatment plant that hatipe measurement equipment for accounting
of combusted fuel. Still the methane percentageuamom combusted sludge gas is given
approximate by the wastewater treatment plantghaltly final uncertainty of combusted sludge
gas is assumed as 20%. Taking into account unusztaiof solid biomass and biogas
consumption total biomass fuel consumption ungestas assumed as 20%.

As fuel consumption in 1.A.4.b Residential secterabtained only every 5 years using
guestionnaire the uncertainty of all fuel consuoptn residential is assumed 50%

CO, emission factor was estimated according physitaracterization of used fuels in
country basing on average NCV reported by fuel soress and determined carbon content
SO0 uncertainty was assigned as quite low about 1B8&6. combustion of solid fuels
uncertainty of C@emission factor was assigned higher to 15% beca@emission factor

of peat briquettes was taken from GHG inventorieg-ialand. As well as C®emission
factor for natural gas was assumed rather low ap@&eause plant specific fuel data is used to
estimate emission factor. G@mission factor for landfill gas was assigned @% because
constant carbon content was used in emission dstimbut plant specific NCV value is
used. CQ emission factor for biomass is assigned as 50%ausec emission factor is
estimated by using default net calorific valued stttivity data is estimated by using net
calorific values for specific wood products, woggds and moisture content of fuel wood.

Taking into account uncertainties of solid biomasd biogas emission factors total biomass
emission factor uncertainty is assumed as 30%.
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CH,; and NO emission factor used in estimation of emissioas taken from IPCC 1996 so
uncertainty was assigned as very high about 50%rdic IPCC GPG 2000.

Time series of the estimated emissions are consisted complete because the same
methodology, emission factors and data sourcesused for sectors for all years in time

series. Emissions from all sectors are estimate@morted as not occurring / not applicable
therefore there are no “not estimated” sectors.

Time series consistency was checked by verifying dhanges and attention was paid to
changes that increased 10% level. All issues gbetaw in Table 3.43 were double-checked
and large fluctuations were explained.

Table 3.43 IEF changes higher than 10% for 1.A.4 stor

. First Second .
Sectors GHG Unit | Year Year Difference Comments
Year Year
1.A4.a | Liquid Fuels/CH4 kg/TJ  199p 10 1996 11011  1.09% Ga;OLine Cons}umpti?n fluctuations
- _ o.| and the part of gasoline
1.A.4.a | Liquid Fuels/CH4 kg/TJ 1994 11.50818 1995 0.00 13.11% consumption in total amount of

liquid fuels consumption. In 1995
1.A4.a | Liquid Fuels/CH4 kg/T) 1998 10.158F8 1994151 | 13.28% | No gasoline was used in off-roads.
Only CH, EF of gasoline differs
from other liquid fuels.
1.A4.a | Other Liquid Fuels’/COP tTJ| 2005 95.1182500@| 78.61 -17.36% In 2005 structure of other liquid
fuels changed therefore average
NCV in 2005 was lower (more ligh
o X 0 liquid fuels were used). That's why
1.A4.a | Other Liquid Fuels/CO2 t/TJ 2004 82.0793800%2| 95.12 15.89% estimated CQEF and estimated

carbon emission factor increased in

2005.
1.A4.a | Solid Fuels/CH4 kg/TJ 2008 19.52047 2009 .206 -16.99%
1.A4.a | Solid Fuels/CH4 kg/T) 2007 25.64436 2008 549 -23.88%
1.A4.a | Solid Fuels/CH4 kg/TJ 2006 20.213¢1 2007 .62%  26.87%
1.A4.a | Solid Fuels/CH4 kg/TJ 2005 15.453p7 2006 .220  30.80%
1.A4.a | Solid Fuels/CH4 kg/T) 2004 10 2005 1545  .5%%
1.A4.a | Solid Fuels/CH4 kg/TJ 2003 12.16326 2004 .0a0 -17.79%
1.A4.a | Solid Fuels/CH4 kg/T) 2002 10 2003 12|16  .63%
1.A4.a | Solid Fuels/CH4 kg/T) 2001 12.89378 2002 .00Q -22.44%| Changes of CHIEF are explained
1.A4.a | Solid Fuels/CH4 kg/TJ 2000 15.628P1 2001 .892 -17.50%| with appearance and fluctuation of
1.A4.a | Solid Fuels/CH4 kg/TJ 1999 12.17576 2000 .635  28.36%| Peatand peat briquettes
1.A4.a | Solid Fuels/CH4 kg/T) 1998 1828911 1999 .18 -33.430| COMSUMPUON.
1.A4.a | Solid Fuels/CH4 kg/T) 1997 26.354p6 1998 .248  -30.60%
1.A4.a | Solid Fuels/CH4 kg/TJ 1996 30.57658 1997 .326 -13.81%
1.A4.a | Solid Fuels/CH4 kg/TJ 1995 20.79254 1996 580  47.06%
1.A4.a | Solid Fuels/CH4 kg/TJ 1994 30.43381 1995 .720 -31.68%
1.A4.a | Solid Fuels/CH4 kg/TJ 1993 20.25809 1994 .430  50.23%
1.A4.a | Solid Fuels/CH4 kg/T) 1992 25.64748 1993 280 -21.01%
1.A4.a | Solid Fuels/CH4 kg/T) 1991 2256967 1992 685  13.64%
1.A4.b | Liquid Fuels/CH4 kg/T] 2005  25.3361 2006 .9P7]  10.14%| CH.and NOemissions from liquid
1.A4b | Liquid Fuels/CH4 kg/T] 2008 20.05268 2005 5.32 26.35% f,b’ifr']st'h”etg'rf] gjrftt‘gf'; ;'S‘gﬁﬁgce‘j
1.A4b Liquid Fuels/CH4 kg/TJ 1999 10 2000 20,06 00.59% consumption in off-roads as
1.A.4.b | Liquid Fuels/N20 kg/T] 1999 0/6 2000 0.73 1.32% | gasoline fuel only has different GH
1.A4.c | Liquid Fuels/CH4 kg/T] 199 22.03688 1991 0.91| -50.519%| EF comparing to other liquid fuels

types. That's why part of gasoline

L fuel in total liquid fuel consumption
1.A4.c | Liquid Fuels/IN20 kg/T] 199 0.840788 19p1.620 -26.48% influence average IEF of liquid

fuels in the sector.

1.A.4.b | Solid Fuels/N20 kg/T) 1998 1.9113p1 1999 581, -17.29%
1.A.4.b | Solid Fuels/N20 kg/T) 1997 1647448 1998 911  16.02%| changes of bO IEF are explained
1.A.4.b | Solid Fuels/IN20 kg/TJ 1994 1.4822p1 1995 721 15.81%| with appearance and fluctuation of]
1.A4.c | Solid Fuels/N20 kg/T) 1997 1.5875F4 1998 401. -11.82%| Peatand peat briquettes

1A4c | Solid Fuels/N20 kgTd 19098 1.7514f9 1doa 571 -10.390| SOnSUMPtON.

1.A4.c | Solid Fuels/N20 kg/T) 1992 1.540887 1993 751. 13.67%
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3.2.9.4 Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

3.2.9.4.1 General QA/QC checks for 1.A.4 sector

For stationary fuel combustion following QA/QC ckecare performed for all parts of
national inventory.

There are several steps for activity data verifcat
1. Activity data check at the data providing instituri

e CSB has the internal QA/QC procedures based onemettical model and
analysis to avoid logic mistakes.

2. Activity data checked at the institution responsilidr the emission estimation and
reporting:

e During the activity data input in emission estiroatdatabase done by sectoral
expert all the data changes are compared to preunventory and agreed with
CSB. The reasons of data changes are explained.

e After the data is input in emission estimation date activity data is verified
using diagrams that is the best way to reflecthalillogical data fluctuations.

e The activity data used in estimations is repeatedfied by CSB energy
experts by checking the data input in data estonadiatabase and reported in
the NIR. Still the data reporting requirementsELC 1996 make difficult the
activity data comparison as autoproducers haveetextluded from Energy
industries sector and included in relevant sectors.

3. Activity data used in Sectoral Approach estimatinathodology is compared to the
activity data used in Reference Approach estimatiohl significant differences
(more than 5%) are double-checked. Difference bdsetexplained and agreed with
CSB. This verification step is done for total feelmbustion sector.

Estimated emissions verification:

1. All estimations of the emissions done in the LEGIslI€0 are checked on the logical
mistakes by checking the time series of the agtidata, emission factors and
emissions consistency to display all significand dlogic changes in the activity data
and emissions.

2. Emissions are checked using time series consisteinegk for the IEF estimated in
CRF Reported and all IEF changes that are higler 0% in time series are double-
checked and reasonable explanation for IEF chamgeso be found.

Each expert reviewer has to check and fill in Q@nfdor each category taking into account
criteria given in QA/QC plan approved in nationagislation. Form then is sent to National
Inventory Compiler and archived.

3.2.9.4.2 Additional QA/QC checks for Tier 2 methodology
Country specific C@emission factors

Mainly Tierl methodology is reported as used in @@ emission estimation but according
to IPCC 2006 it would be Tier2 methodology as count plant specific emission factors are
used. Country specific emission factors are esgéthaising NCV values reported by CSB.
CSB collects these data from fuel combustion entap and reports annual average number
in Annual Questionnaire tables. Carbon contenteslof the fuels are determined in local
expert’s research. Detailed @@mission factors estimation data is used and @@ission
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factor is estimated to the last decimal place.nistied CQ emission factors are within IPCC
range. Even if the estimated €B@Fs are almost equal to IPCC default EFs or ddiffér at
all the EFs are reported as country specific.

Plant specific CQemission factors and Tier2 G@mission estimation methodology

Tier2 methodology is used for G@mission from natural gas and landfill gas combust
estimation as plant specific NCVs are used in, EB estimation. The parameters are reported
to LEGMC by only natural gas supplier “LatvijaaZe” and 3 landfills and the companies
confirm that the data is reasonable and useful.

Natural gas supplying company measures NCV eveyyatal reports the average annual
number to LEGMC and CSB. All the measuring equipt®@ne checked and verified.

The parameters also are verified by CSB compahegiata natural gas supplier and landfill
gas collecting plants has reported within annuargy balance surveys.

Also CQ, emission estimation methodology differs from IP@&fault because only methane
obtained from sludge gas only is taken into account

3.2.9.5 Source-specific recalculations
Some small activity data updates and correctionre wene.
3.2.9.6 Source-specific planned improvements
The summarized necessary improvements are:

e Researches on use of the country specific emidsictors for key category — GH
emissions from solid biomass combustion;

e Researches of possibility to use plant specifi@a dedm national database “2-AIR”
where facilities that perform any of pollution agties have to report all emissions
they create;

3.2.10  Other sources (CRF 1.A.5.b)
3.2.10.1 Source category description

Under the CRF 1.A.5.b Other Mobile sources emissioom liquid fuels — aviation gasoline,
diesel oil and jet kerosene, used in military aifts and ships are reported. These emissions
appear since 1995 (Table 3.44).

Table 3.44 Emissions from 1.A.5 Other sources in 29-2010 (Gg)

GHGs
CO, CH, N,O (CO, o) NO, CO | NMVOC | SO,

1990 NO NO NO NO NO NO NO NO
1991 NO NO NO NO NO NO NO NO
1992 NO NO NO NO NO NO NO NO
1993 NO NO NO NO NO NO NO NO
1994 NO NO NO NO NO NO NO NO
1995 | 6.1223 | 0.0000| 0.0002 6.1768 0.0259  0.0086  0.0043 0020.
1996 | 3.2525 | 0.0000| 0.0001 3.2815 0.0132 0.0787  0.0033 001Q.
1997 | 12.3403| 0.0001| 0.0003 12.4501 0.0520  0.0545  0.0092.0040
1998 | 3.2525 | 0.0000| 0.0001 3.2815 0.0132 0.0787  0.0033 001Q.
1999 | 9.3347 | 0.0001| 0.0003 9.4178 0.0391  0.0718  0.0474 0030.
2000 | 0.1358 | 0.0000| 0.0000 0.1370 0.0002  0.05p8  0.0008 0000.
2001 | 0.1667 | 0.0000| 0.0000 0.1682 0.0002 0.0648  0.0410 000Q.
2002 | 6.7579 | 0.0004| 0.0001 6.7907 0.1430  0.0147  0.0058 0010.
2003 | 6.3312 | 0.0003| 0.0001 6.3639 0.1248  0.1450  0.0472 0018.
2004 | 11.4722| 0.0006| 0.0002 11.5335 0.2182  0.1016  0.0100.0033
2005 | 7.5973 | 0.0004| 0.0001 7.6366 0.1500  0.0807  0.0473 002a.
2006 | 8.8744 | 0.0004| 0.0001 8.9265 0.1486  0.1781  0.0094 0026.
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GHGs

Co, CH, N,O (CO, e0) NO, CO | NMVOC | SO,
2007 | 2.8250 | 0.0001| 0.0001 2.8449 0.0337 0.0313  0.0026 0000.
2008 | 3.3928 | 0.0001| 0.0001 3.4154 0.0449  0.1533  0.0047 0010.
2009 | 2.2710 | 0.0001| 0.0000 2.2863 0.0300  0.0352  0.0022 0000.
2010 | 1.2046 | 0.0000| 0.0000 1.2153 0.0051  0.00L7  0.0009 000@.

Emissions from this sector aren't influenced by tha@nges in national economy or in the
economy of Latvia’s trade partners but still thassions are decreasing since 2004.

3.2.10.2 Methodological issues
Methods

IPCC 1996 Tierl Sectoral approach was used to letdcGHG emissions from the 1.A.5.b
Other Mobile source. Calculation of all emissioreni fuel combustion is done with Excel
databases developed by experts from LEGMC. CRF fapsoftware developed by experts
from UNFCCC was used to report emission data.

The general method for preparing inventory data uszsl:

Em= EF x B,

where:

Em — total emissions (Gg)

EF — estimated or default emission factor (t/TJ)
Bq— amount of fuel in thermal units (TJ)

Emission factors and other parameters

Default emission factors for direct GHGs from Mily aircrafts are taken from IPCC 1996 (Table 3.45)
Indirect GHGs emission factors of aviation gasokmel diesel oil were taken from EMEP/EEA 2009, siois
factors of jet fuel were taken from IPCC 1996.

Table 3.45 Emission factors for the calculation oémissions from 1.A.5 Other sources

(Gg/PJ)
CO, CH, N,O NO, CO NMVOC SO,
aviation gasoline 70.2 0.0005 0.002 0.091 27.291 0.432 0.023
diesel oll 74 0.005 0.0006 1.847 0.174 0.066 0.02
jet fuel 70.86 0.0005 0.002 0.30 0.10 0.05 0.023

SO, emissions factors were calculated by formula takem IPCC Guidelines and were
calculated by national expert considering physateracterizations of types of fuels used in
Latvia and national and international legislati@hépter 3.2.6.2). SQemission factors for
fuel combustion are presented in Annex 3.1.

Activity data

Emissions from 1.A.2 sector are calculated usingl ftonsumption data from the CSB
prepared within Annual questionnaires for 1990-20sht to EUROSTAT. The data
collection system for 1.A.2 sector is the sameoad fA.1 sector (Table 3.46).

Table 3.46 Fuel consumption in 1.A.5 Other sourcas 1995-2010 (TJ)

|1909 1996] 1997] 199 1999 20pp001| 2002| 2003 2004 2008 2005 20p7 2dos 2p09 po10
1.A.5.b Other mobile sources

If'l;g:'lsld 86.4|145.926174.16345.926131.7551.9352.37493.066§86.533157.009103.821122.05139.24447.01831.465 17

3;?;:%”8 2.726| 1.363 | 2.72 2.155| 1.93%2.374 4.837| 2.858 | 2.374| 5.714 0.965.408|1.143| NO

diesel oi 74.5754.544110.941 77.119| 73.125|14.277120.65013.427 NO
jet fuel | 86.443.200172.800 43.2 | 129.6 17.4q&7.154 43.210| 24.327| 43.210| 24 |[20.95716.895 17
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3.2.10.3 Uncertainties and time series consistency

Uncertainty in activity data of fuel combustion sectors CRF 1.A.5.b is 2% in 2010
because official statistical information from CSBused. Still for some years there are gaps in
activity data time series obtained by CSB and thds@a has to be précised. That's why
activity data for the sector is assumed as qudh ki50%.

Emission factors used in estimation of emissionsewaken from IPCC Guidelines so
uncertainty was assigned as very high about 50%rdicg IPCC GPG 2000.

Time series of the estimated emissions are consisiad complete because the same
methodology, emission factors and data sourcassafor sectors for all years in time series.

Time series consistency was checked by verifying @Banges and attention was paid to
changes that increased 10% level. All issues gbataw in Table 3.47 were double-checked
and large fluctuations were explained.

Table 3.47 IEF changes higher than 10% for 1.A.5.bector

Sectors GHG Unit |Year | First Year | Year | Second Year| Difference Comments
1.A5.b| Liquid Fuels/CH4| kg/TJ 2007| 1.599 | 2008  2.476 54.87%

1.A.5.b| Liquid Fuels/CH4| kg/TJ 2006] 3.196 | 2007  1.599 -49.97%

1.A5.b| Liquid Fuels/CH4| kg/TJ2005| 3.843 | 2008  3.196 -16.83% |All changes of IEFs are
TAS5.b| Liquid Fuels/CH4| kg/Td 2001| 05 | 2002  4.085 716.97%|cxPlained with structure of

liquid fuels and part of tot

1AS5.b| Liquid Fuels/N20| kg/TJ2007| 1658 | 2008 1385 -16.46% |ji01id fuels amount that
1.A5.b| Liquid Fuels/IN20| kg/TJ 2006] 1.161 | 2007  1.658 42.79% |particular fuel

1.A5.b] Liquid Fuels/IN20| kg/TJ 2005 0.960 | 2006  1.161 20.95%

1.A5.b| Liquid Fuels/IN2O| kg/TJ2001] 2.0 | 2002]  0.885 -55.76%

3.2.10.4 Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

3.2.10.4.1General QA/QC checks for 1.A.5 sector

For stationary fuel combustion following QA/QC ckecare performed for all parts of
national inventory.

There are several steps for activity data verifcat
1. Activity data check at the data providing instituri

e CSB has the internal QA/QC procedures based onemettical model and
analysis to avoid logic mistakes.

2. Activity data checked at the institution resporsiidr the emission estimation and
reporting:

e During the activity data input in emission estiroatdatabase done by sectoral
expert all the data changes are compared to preunwentory and agreed with
CSB. The reasons of data changes are explained.

e After the data is input in emission estimation date activity data is verified
using diagrams that is the best way to reflectralillogical data fluctuations.

e The activity data used in estimations is repeatedyfied by CSB energy
experts by checking the data input in data estonatiatabase and reported in
the NIR. Still the data reporting requirementsBELC 1996 make difficult the
activity data comparison as autoproducers haveetextluded from Energy
industries sector and included in relevant sectors.
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e Activity data used in Sectoral Approach estimatinathodology is compared to the
activity data used in Reference Approach estimatiohll significant differences
(more than 5%) are double-checked. Difference bdsetexplained and agreed with
CSB. This verification step is done for total fgelmbustion sector.

Estimated emissions verification:

1. All estimations of the emissions done in the LEGIslI€0 are checked on the logical
mistakes by checking the time series of the agtidata, emission factors and
emissions consistency to display all significand dlogic changes in the activity data
and emissions.

2. Emissions are checked using time series consisteinegk for the IEF estimated in
CRF Reported and all IEF changes that are higler 10% in time series are double-
checked and reasonable explanation for IEF chamageso be found.

Each expert reviewer has to check and fill in Q@nfdor each category taking into account
criteria given in QA/QC plan approved in nationagislation. Form then is sent to National
Inventory Compiler and archived.

3.2.10.4.2 Additional QA/QC checks for Tier2 methodology
Country specific C@emission factors

Mainly Tierl methodology is reported as used in @@® emission estimation but according
to IPCC 2006 it would be Tier2 methodology as count plant specific emission factors are
used. Country specific emission factors are esgéthaising NCV values reported by CSB.
CSB collects these data from fuel combustion entap and reports annual average number
in Annual Questionnaire tables. Carbon contenteslof the fuels are determined in local
expert’s research. Detailed @@mission factors estimation data is used and @@ission
factor is estimated to the last decimal place.nistied CQ emission factors are within IPCC
range. Even if the estimated €B@Fs are almost equal to IPCC default EFs or ddiffér at

all the EFs are reported as country specific.

3.2.10.5 Source-specific recalculations
There are no recalculations were done.

3.2.10.6 Source-specific planned improvements
Improving of activity data:

e To receive the data from CSB including data smaillean EUROSTAT Annual
Questionnaire’s thresholds of 1kt;

e To receive precise data up to last decimal plaseead of rounded values.

3.3 FUGITIVE EMISSIONS FROM SOLID FUELS AND OIL AND NATU RAL GAS
(CRF1.B)

Under the 1.B Fugitive emissions category,CNO, and CO emissions (for several years)
from operations with natural gas and NMVOC emissitnom operations with light liquid
fuels are reported.

Table 3.48 Reported emissions from fuel combustian Latvia in 2010

Emissions
co, | cH, | NnO | No, | co [Nmvoc]| so,

Source

1.B.1 Solid Fuels

1.B.1.a Coal Mining and Handling NO NO NO NO NO NO NG
1.B.1.b Solid Fuels Transformation NO NO| NO NG NG NQ NO
1.B.1.c Others NO NO NO NO NO NO NO
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Emissions
co, | cH, | NnO | No, | co [Nmvoc]| so,

Source

1.B.2 Oil and Natural Gas

1.B.a Oil NO NO NO NO NO N NO
1.B.2.b Natural Gas NO N NA NO NO NO NO
1.B.2.c Venting and Flaring NO NO NO NO NO NO NO
1.B.2.d Other NO N NO NO NO NO NO

It is possible to get data from hard coal transggan via railways but it is assumed that no
GHG emissions are generated during this activitgly(Qparticulate matters emissions are
estimated from coal transportation in Latvia.

There are lasting peat mining and manufacturinditicms in Latvia. It would be possible to
estimate CH emissions from peat bog manufacturing but accgrttinlPCC these emissions
have to be reported in LULUCF sector.

There are no coal mines in Latvia and thereforéugdive emissions from mining processes.
3.3.1 Fugitive emission from oil (CRF 1.B.2.A)
3.3.1.1Source category description

CRF sector 1.B.2 Oil and Natural Gas includes NMMdissions from refined oil products
storage and distribution.

There are no oil refineries in Latvia; therefore MGIC emissions from gasoline distribution
(Table 3.49) were only calculated for 1990-200Z. F290-1999 it was impossible to acquire
precise data on fuel storage technologies, therefexperts’ opinion was taken into
consideration. Experts concluded that most of tie¢ fvas stored incorrectly until 2000, when
most fuel storage facilities had fuel vapour sterdgut not vapour filters and pumps.

Table 3.49 Fugitive NMVOC emissions from oil produts 1990-2010 (Gg)

1990| 1991| 1992| 1993| 1994 1995| 1996 1997| 1998( 1999| 2000| 2001| 2002| 2003| 2004| 2005| 2006| 2007| 2008| 2009| 2010
2.9792.5332.41112.3422.2392.0191.9941.8331.7151.656/1.324{1.387/1.351{ 1.324/1.407/0.861{0.642/0.6290.4990.6430.738

For 2002—-2010 fugitive NMVOC emission from oil puamds storage and distribution in oil
terminals and pump stations was taken from stedilstlatabase “2-AIR” where operators
have to report fugitive NMVOC emissions from adieg with oil products.

Decrease of NMVOC emissions in 2004-2005 by 39%xdained with the strong legislation
rules set in the country for operation with liqdictls. Fugitive NMVOC emissions increased
by 15.1% in 2010 comparing with 2009.

3.3.1.2Methodological issues

Methods

EMEP/CORINAIR methodology is used to estimate fwgit NMVOC emissions from
operations with gasoline in 1990-2001. For timaqae2002—-2010 NMVOC emission data
are taken from operator’s reported in database IR*Ao this is bottom-up reporting.

Emission factors

NMVOC emission factor for emission from gasolinangportation and storage estimation in
1990-2000 were taken from the local expert reseanchis based on the expert’'s judgment.
Emission factor for 2000-2001 is taken from EMEPRINAIR as default emission factor for
gasoline distribution (Table 3.50).

Table 3.50 NMVOC emission factors (g/kg)

1990-1999 2000-2001
4.9 3.93
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Activity data

Activity data for NMVOC emission calculation wasedlsfrom CSB Energy Balance. (Table
3.51) Activity data for 2002—2010 isn’t obtainecchase final emission data was taken from
operator’s reports to database “2-AlR”. This enugsilata is reported by the petrol stations
and oil terminals and verified by Regional Envireemtal Boards. Mostly these emissions are
obtained by using measurement or estimated usisg mance method.

Table 3.51 Activity data used for NMVOC emission claulation in 1990-2001 (PJ)

1990 | 1991| 1992 1993 1994 1995 1996 1997 1998 199@0 p 2001
Gasoline | 26.75| 22.75| 21.65| 21.03| 20.11| 18.13| 17.91| 16.46| 15.40| 14.87| 14.83| 15.53

3.3.1.3Uncertainties and time series consistency

Activity data for fugitive emissions for 1990-206dm operations with gasoline were taken
from CSB and uncertainty was assumed as very lowldout 2% as statistical frame mistake.
Reported NMVOC emissions for 2002-2010 from opersiwith oil products are assumed as
50% because emission data are taken from dataBa8&R” where enterprises report their
emission data. Operators mostly estimate NMVOC sions by using mass balance method
or emissions are measured. Environment State Butestks and verifies all reports.

Time series of the NMVOC emissions are consistent1®90-2001 where emissions are
estimated by using emission factor method thabpdown method as well as NMVOC
emissions from oil terminals aren’t taken into aoto For 2002-2010 NMVOC emissions
data are taken from enterprises — petrol statiodsod terminals that is bottom-up method.

Emissions from all sectors are estimated or redagenot occurring / not applicable therefore
there are no “not estimated” sectors.

Time series consistency was checked by verifying @Banges and attention was paid to
changes that increased 10% level. There are noissizbs.

3.3.1.4Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

There are several steps for activity data used nmis®on estimation in 1990-2001
verification:

1. Activity data check at the data providing institurti

e CSB has the internal QA/QC procedures based onemsttical model and
analysis to avoid logic mistakes.

2. Activity data checked at the institution responsilidr the emission estimation and
reporting:

e During the activity data input in emission estiroatdatabase done by sectoral
expert all the data changes are compared to preunventory and agreed with
CSB. The reasons of data changes are explained.

e After the data is input in emission estimation date activity data is verified
using diagrams that is the best way to reflecthalillogical data fluctuations.

e The activity data used in estimations is repeatedfied by CSB energy
experts by checking the data input in data estonadiatabase and reported in
the NIR. Still the data reporting requirementsBELC 1996 make difficult the
activity data comparison as autoproducers haveetextluded from Energy
industries sector and included in relevant sectors.
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NMVOC emissions reported for 2002-2010 are tak@mfmational database “2-Air”. The
data input by companies’ is verified and approvgdbgional Environmental Boards.

3.3.1.5Source-specific recalculations
No recalculations have been done for the speafitos.
3.3.1.6Source-specific planned improvements

It would be possible to estimate fugitive emissifmasn crude oil transportation via pipelines
that occurred in the beginning of 90ties if activitata would be possible to obtain. For now
only light liquid fuels are transported via pip@s as it was reported from pipelines
infrastructure company.

3.3.2 Fugitive emissions from natural gas (CRF 1.B.2.BRE 1.B.2.D)
3.3.2.1Source category description

CH,4 emissions from operations with natural gas arented in following sub-sectors of 1.B.2
Oil and Natural gas sector:

e 1.B.2.b.3 Transmission;
e 1.B.2.b.4 Distribution;

e 1.B.2.b.5 Other leakage — including leakage atstrthl plants and power stations and
leakage at residential and commercial sectors;

e 1.B.2.d Other — including leakage at undergrourtdnahgas storage facility.
Table 3.52 Fugitive CH, emissions from natural gas 1990-2010 (Gg)

CH, NOy Co
1990 13.05 NO NO
1991 12.57 NO NO
1992 11.46 NO NO
1993 10.96 NO NO
1994 10.71 NO NO
1995 10.43 NO NO
1996 10.05 NO NO
1997 9.38 NO NO
1998 9.0 NO NO
1999 8.581 NO NO
2000 7.94 NO NO
2001 7.7 0.0000013] 0.0000046
2002 8.03 0.0000013| 0.0000046
2003 6.281 NO NO
2004 6.213 | 0.0000013] 0.000004p
2005 6.944 NO NO
2006 5.035 NO NO
2007 5.164 NO NO
2008 5.302 NO NO
2009 5.016 NO NO
2010 4.83 NO NO

Fugitive CH, emissions were decreasing in 1990-2001, onlyestdrom 2002 it fluctuates
and continues to decrease (Table 3.52). The gemeaslons were modernization of gas
transport system, expansion process of distribusgstem, increase of infiltration and
consumption of gas amount from underground stor&@i®. emission increase in 2005 is
explained with transmission pipeline accident inlnviaras district in April 2005 when
significant amount of natural gas leaked. G¢tnissions have decreased by 3.7% in 2010
comparing with 2009.
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3.3.2.2Methodological issues
Methods

LEGMC are receiving data about ¢lmissions from the natural gas holding company
“Latvijas Gaze” for the time period 1990-2010. Consequently gany “Latvijas Gze”
calculates emissions by itself.

LEGMC has methodological material, which descriheg these emissions are calculated,
but due to lack of financial resources it is nosgble to translate them. Brief essences of the
methods are given below.

CH, leaks were calculated from:

e End user internal gas provision systems;

Distribution systems;

Gas transport pipeline systems;

Underground gas storage facility (irtukalns);

Below more detailed information on these systenmsasided.

End user internal gas provision systems

Natural gas leaks from the imperfections in theerimal provision systems in residential
buildings with gas stoves are calculated, the Yalhg equation being applied:

ansZQXan

where:

Q 4as— leaks from the imperfections in the internal gstn systems in residential buildings with gasve®
(m);

N — number of days;

n — number of apartments;

g — daily leakage from the imperfections in thesinal gas provision systems in residential buildimgth gas
stoves; g = 0.044 hper day per apartment

Additional natural gas leaks in gas heaters arftdowater preparation devices are calculated,
the following equation being applied:

ans: O.?qu N xn

where:

Q 4s— additional natural gas leaks in gas heaters ahdtovater preparation devices,m

0.7 — coefficient that takes into account the ctodiof the devices;

N — number of days;

n — number of devices;

q — amount of leakage in the gas heaters and/avdier preparation devices; q = 0.556p@r day.

Gas distribution systems and gas transport pipshsems

Natural gas leaks are classified as follows:

e Leaks of unburned gas;

e Amounts of burned gas;

e Gas leaks from the system’s imperfections;
e Leaks without emission to atmosphere;

e Leaks from emergencies.

Emission factors and other parameters
CH,4 emission calculation from natural gas is descriealve.
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Activity data

CH,4 emissions are obtained from the holding compargtvijas Gize” and activity data for
this sector is confidential according to natioreislation as “Latvijas &e” is only natural
gas supplier and distributor in Latvia.

3.3.2.3Uncertainties and time series consistency

Uncertainty of methane emission from natural gasumption is assigned as quite low — 5%,
as emissions were measured and estimated by otdypese operated with natural gas in
Latvia — “Latvijas Gze” by methodology developed for enterprise. Sovifgtdata and
emission factor is very precise.

Time series of the CHemission is consistent and complete because the saethodology,
emission factors and data sources are used fpealt in time series.

Emissions from all sectors are estimated or redagenot occurring / not applicable therefore
there are no “not estimated” sectors.

Time series consistency was checked by verifyirifgdEanges and attention was paid to changes
that increased 10% level. There are no such issues.

3.3.2.4Source-specific QA/QC and verification

“Latvijas Gaze”, that reports fugitive CHemissions from the operations with natural gas,
estimates Cllemissions according to methodology prepared eslheaf the organization
that is internationally verified and approved bg thnvironment State Bureau and Ministry of
Environment. Underground storage &lkalns” from what Chll emissions are reported in
CRF 1.B.2.D has ISO standard and all the infornmabbtaining procedures are controlled
and verified.

“Latvijas Gaze” reports same emissions for national databasAlR2 where reported
emissions are verified and approved by the pagicBegional Environment Board as the
emissions are linked to natural taxes that comasyto pay.

3.3.2.5Source-specific recalculations
No recalculations have been done for the speaftos.
3.3.2.6Source-specific planned improvements

According to Expert Review Team recommendation sit necessary to translate £H
estimation methodology and include it in the ansexiethe NIR but due to lack of finances it
will be done for the further inventories.
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CHAPTER 4: INDUSTRIAL PROCESSES (CRF 2)
4.1 OVERVIEW OF SECTOR

4.1.1 Quantitative overview
Sources of emissions from Industrial Processe¢Tatale 4.1):

e Mineral products (CRF 2.A):

» cement production (clinker production) — CRF 2.A.1;

» lime production (as non-marketed lime for steeldmaiion in Iron & Steel production
plant) - CRF 2.A.2;

» limestone and dolomite use — CRF 2.A.3

* in glass production,

= in steel production,

* in lime production.

* in sugar production;

soda ash use in glass production — CRF 2.A.4,

asphalt roofing — CRF 2.A.5;

road paving with asphalt — CRF 2.A.6;

other — use of mineral products in glass and cermprioduction — CRF 2.A.7:

= raw materials use in glass production — potashrgher and whiterite;

= NMVOCs and indirect C®from glass fibre production,

= use of raw materials in bricks production,

= use of raw materials in tiles production;

e Metal production (CRF 2.C):

» CO, emissions from use of crude iron as raw material,
» CHjand indirect GHG emissions from total iron anakproduction;

e Other production (CRF 2.D):

VVYVY

» NMVOC emissions from food and drink production,

» SO, emissions from Pulp and Paper production for fo@eod 1990 — 1996;
e Actual emissions from consumption of HFCs halocagand Sk (CRF 2.F):
> refrigerators and air conditioners,

» foam blowing,

» fire extinguishers,

» medical aerosols,

> electric equipment,

» other — HFC-134a from shoes;

e Potential emissions from consumption of HFCs halomas and SH{CRF 2.F.P).

Emissions from the Chemical Industry (CRF 2.B),daion of Halocarbons and SECRF
2.E) and Other (CRF 2.G) sectors are not occuinrgtvia.

Table 4.1 Reported emissions from Industrial Proceses in Latvia in 2010

Emissions

Source HFCs PFCs Sk
CO, CHs | NO NOx CO |NMVOC| SO,
P A P A P A

2.A Mineral Products

1. Cement Production

2. Lime Production

< | < | <

3. Limestone and Dolomite Use
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Source

Emissions

CO;

CH4

HFCs

PFCs

Sk

N2O

P

A

NOx

Cco

NMVOC

SG;

4. Soda Ash Production and
Use

NO

5. Asphalt Roofing

6. Road Paving with Asphalt

NE

NE

NE

7. Other

Production of Glass (Use of
fluorspar)

NE

NE

NE

NE

NE

NE

Production of Glass (Use of
potash)

NO

NO

NO

NO

NO

NO

NO

Production of Glass (Use of
whiterite)

NO

NO

NO

NO

NO

NO

Production of Glass Fibre

NE

NE

NE

NE

NE

Production of Bricks

NE/NO

NE/NO

NE/NO

NE/NO

NE/NO

NE/NO

Production of Tiles

< | < | <

NE

NE

NE

NE

NE

NE

. Chemical Industry

. Ammonia Production

NO

NO

NO

NO

NO

NO

NO

. Nitric Acid Production

NO

NO

. Adipic Acid Production

NO

NO

NO

NO

NO

. Carbide Production

NO

NQ

NO

NO

NO

NO

QA |W|IN|(F |

. Other

Carbon Black

NO

Ethylene

NO

NO

NO

Dichloroethylene

NO

Styrene

NO

Methanol

NO

. Metal Production

NO

NA

. Ferroalloys Production

NO

NQ

NC

NO

NO

NO

NO

C
1. Iron and Steel Production
2
3

. Aluminium Production

NO

NO

NO

NO

NO

NO

NO

NO

4. Sk Used in
Aluminium and Magnesium
Foundries

NO

5. Other

Other non-specified

|No

[_no

No|

NO

NO

. Other Production

. Pulp and Paper

NO

NO

NO

NA

. Production of Halocarbons and Sk

D
1
2. Food and DrinR
E
1

By-product Emissions

Production of HCFC-22

NO

Other

NO

NO

NO

2. Fugitive Emissions

NO

NO

NO

3. Other

Other non-specified

NO |

[ no |

F. Consumption of Halocarbons and S§

1 Refrigeration and
Air Conditioning Equipment

NO

NO

NO

NO

2. Foam Blowing

NO

NO

NO

NO

3. Fire Extinguishers

NO

NO

NO

NO

4. Aerosols/ Metered Dose
Inhalers

2 | 2| 2| <

< | 2| 2| <=

NO

NO

NO

NO

5. Solvents

NO

NO

NO

NO

NO

NO

6. Other applications using
ODS® substitutes

NO

NO

NO

NO

NO

7. Semiconductor Manufactu

NO

NO

NO

NO

NO

NO

8. Electrical Equipment

NO

NO

NO

NO

9. Other(as specified in table 2(1l)
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Emissions
Source HFCs PFCs Sk
CO; CH,4 N.O NOy CO [NMVOC| SO,
P A P A P A
Production of shoes N v | NO| NO| NO| NO
G. Other
Other non-specified | No| Nof No NO NG NG NO ND No NG ON| NO | NO

4.1.2 Description

Industrial processes GHG emissions contribute 5.28%he total anthropogenic GHG
emissions in Latvia in 2010. The most importantssioin source of the Industrial Processes
in 2010 is CQ emissions from Mineral products and £€nissions from Metal production.

Table 4.2 Greenhouse gas emission trend in 1990-20Gg CO2 eq)

2.A
Mineral 2.C Metal Production HFCs 2EP Sk
TOTAL Products HFCs
COo, CO, CH, Actual Potential Actual Potential
1990 | 598.871 585.985 12.829 0.0027] IEZNANE,NO NENO MNg, | NANENO | NE,NO
1991 | 536.067 527.316 8.712 0.0018 IE,NANNE,NO  NE,NO NE,N NANE,NO | NE,NO
1992 256.644 250.884 5.734 0.0012 IE,NA,NE,NO NE,NO NE,N NA,NE,NO NE,NO
1993 83.670 76.632 7.007 0.0015 IE,NA,NE,NO NE,ND NE,NONA,NE,NO NE,NO
1994 146.724 140.137 6.552 0.0016 IE,NA,NE,NO NE,NO NE,N NA,NE,NO NE,NO
1995 160.215 154.856 4.433 0.0013 0.643 0.473 NE,NO 0301| 0.0265
1996 176.309 171.629 3.485 0.0014 0.873 0.498 NE,NO 2001| 0.0280
1997 183.279 172.640 7.997 0.0023 2.086 0.558 NE,NO 10.02| 0.0372
1998 185.075 172.739 8.502 0.0023 3.074 0.948 NE,NO 9®.02| 0.0456
1999 223.003 210.741 7.711 0.0024 3.523 1.287 NE,NO 0804| 0.0568
2000 179.754 164.521 8.426 0.0025 5.479 2.320 NE,NO 3B305| 0.0693
2001 207.895 189.633 8.042 0.0025 8.191 32.199 NE,NO 827.0 0.0987
2002 224.755 202.801 7.602 0.0025 10.917 32.770 NE,NO 1416. 0.1575
2003 249.089 214.923 12.164 0.0027 17.531 65.5[10 NE,NO .184@ 0.2006
2004 | 393.050 353.402 12.916 0.0027, 21.304 125.300 1@5)]30 0.2246 0.2406
2005 | 291.981 237.868 12.358 0.0027, 34.167 132.945 18294 0.3150 0.3310
2006 | 358.432 265.507 12.573 0.0027, 73.020 161.714  161J71 0.2980 0.3177
2007 | 421.079 281.685 14.573 0.0027] 115.631 131.955 581/9 0.3596 0.3791
2008 | 394.208 280.014 8.732 0.0026 95.330 194.094  194)940.4216 0.4435
2009 | 365.300 242.005 9.561 0.0022 100.159 199.867 199,86 0.5660 0.5899
2010 | 638.755 509.993 11.28 0.0027 105.174 321.454 321445 0.5127 0.5347

Data on emissions in the Industrial Processes isaptdinked with the economic situation of
the country as well as availability of statisticddta. The largest decrease in emissions
occurred between 1990 and 1993 (Figure 4.1, TaRle when industry was going through a
crisis.

It has to be noted that in the beginning of 90tiesing the countrywide change in
government system and national economy statistacssvot well kept. Therefore there is lack
of statistical data regarding industry during thime period or they are vague. The data
extrapolation was carried out for the sectors whawssible although the extrapolation is
almost impossible to do due to different circumstan— changes and total restructuring of
national economy when industrial development wasrétictable and explainable.

Since year 2000 and after the crisis in nationahemy of Russian Federation in 1999-2000
with whom Latvia has strength economic relationslGcemissions from Industrial Processes
sector have increased by 55.85% in 2000-2008. éxained with sharp development of
Latvian industry when construction activities irmsed and industrial production of building
materials also increased.
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Figure 4.1 GHG emissions from Industrial Processda 1990-2010 (Gg C®@eq.)

Still at the end of 2008 and in 2009 the globahficial crisis caused a crisis in Latvia’s
national economy when the industrial production kasreased quite significantly. The

decrease mainly is explained with the decreaseopiilation welfare when lot of people lost
their jobs, benefits and pensions were decreasddtates were increased therefore the
purchase capacity of population decreased remarkdble to that the building and

construction sector development decreased as wetlompanies also were charged with
higher taxes. In 2010 there is an overall increafsactivity and emissions from Industrial

production.

Only HFCs and S§ emissions increased in latest years as biggestsdsy sectors —
commercial refrigerators and mobile air conditi@negguipment, are not directly linked with
development of national economy. Refrigerating pougnts are used in manufacturing
industry and trading that are developing even durgconomical crisis. Mobile air
conditioning equipments are installed in all newa&rs and need to be refilled.

Key categories

Key categories reported in the Table 4.3 are esticheithout taking into account LULUCF
sector by using Tierl estimation level.

CO, emission from 2.A.1 Cement production sector ig &eurce category with respect to
Level assessment without LULUCF sector with 1.388@€, emissions from 2.A.3
Limestone and Dolomite Use are key source accorifigend assessment with 0.167%.

HFCs emissions from consumption of f-gases areysskarce category in 2010 according to
Level and Trend assessments — 0.309% and 0.73@¥ctegly (Table 4.3).

Table 4.3 Key categories of Industrial Processesder in 2010 (%)

%

IPCC GHG Source and Sink Categories (LUCF not % S

; Gas Contribution

included) Level Assessment

to trend

2.A.1 Cement Production COZ 1.388% 0.486%
2.A.3 Limestone and Dolomite Use COop 0.065% 0.315%
2.A.6 Road Paving with Asphalt COZ 0.132% 0.217%
2.F(a).1 Refrigeration and Air Conditioning Equipthg HFCs 0.309% 0.730%
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4.2 MINERAL PRODUCTS (CRF 2.A)

4.2.1 Source category description

2.A Mineral Products sector is main source of GHi@ssions in Industrial Processes sector.
At the moment the most important for non-energy,@&mission sources from Industrial
Processes sector are cement, road paving with lagploaess, limestone use in glass and
metal production and lime production.

CO, emissions are strongly influenced by economicasibtm in country. Emission curve
reflects economic crisis in time period 1991-19%®rachanges in national economy in
country when significant amount of industrial prodts stop their activities and large former
Soviet Union market broke down (Table 4.4). Alsdical decrease of GQemissions from
1999 to 2000 are influenced by economical crisisaighbourhood Russian Federation whom
Latvia had strong foreign trade linkage.

Table 4.4 Emissions from 2.A Mineral Products in 190-2010 (Gg)

co,
2.A 2A1 | 2A2| 2A3| 2A4 2A83 2A6] 2A7

NOx CO |[NMVOC | SO,

1990 |585.9846366.1233 8.2048| 141.004 0.0001 1.4633 | 69.18850.9025 0.0001 | 0.6543| 3.409

(o}

1991 |527.3158 327.1361 8.2048| 111.3698 0.000q 0.4728 | 80.13280.8338 0.0000 | 0.3052| 3.149

1992 |250.8836149.1772 8.2048| 55.3057 0.00000.0788 | 38.11760.3753 0.0000 | 0.0919| 1.417

1993 76.6322| 16.7364 8.2048 39.2057 0.482D002 2.2110 | 9.7919 0.04150.0001 | 0.7635| 0.156

1994 |140.1369 81.1090| 8.204§ 37.0545 0.914¥.0004 4.7135| 8.1399 0.20250.0003 | 1.6439| 0.765

1995 |154.8558 95.4179| 8.204§ 35.2116 0.6428B0003 4.3895 | 10.988Y0.2372 0.0002 | 1.5396| 0.894

1996 |171.6285107.700§ 9.4012| 34.3735 0.9680.0006| 8.0598 | 11.12490.2673 0.0004 | 2.7989| 1.009

1997 172.6399 109.553512.1691 29.9104| 1.002y0.0007| 8.4421 | 11.56150.2723 0.0004 | 2.9327| 1.028

1998 |172.7394106.5023 10.9649 31.3259| 0.99260.0007| 8.4621 | 14.49090.2641 0.0005 | 2.9393| 0.997

1999 |210.7407140.537911.3487 29.6332| 0.94010.0010 12.5623| 15.71740.3550| 0.0007 | 4.3491| 1.341

2000 [164.5217 89.5780| 10.531630.3861| 1.74310.0006/ 17.8823| 14.39980.2257| 0.0004 | 6.1419| 0.857

2001 [189.6333110.9633 11.2553 29.7188| 1.49780.0007| 20.9239| 15.273110.2743 0.0005 | 7.1910| 1.034

2002 |202.8007119.134711.0128 30.6009| 2.023p0.0008 23.5715| 16.457(0.2984) 0.0006 | 8.0987| 1.127

2003 [214.9234131.5304 11.2153 29.3229| 1.74890.0009 26.4102| 14.69480.3255 0.0006 | 9.0711| 1.229

2004 |353.4023139.0343 14.3200 28.9946| 1.51480.00541154.15184 15.3814 0.3510| 0.0037 | 52.6569 1.324

2005 |237.8681134.951713.4209 27.7580| 1.55350.0017| 49.1761| 11.00650.3583 0.0012 | 16.8492 1.353

2006 |265.5073169.5327 9.2300| 28.0651 0.4656.0016| 47.1366| 11.226P0.4464 0.0011 | 16.1617 1.684

2007 [281.6851171.811410.1572 24.4078| 0.03740.0022 63.0002| 12.804P0.4567| 0.0015 | 21.5839 1.72§

OO O b W O1 OO WHAODNOWOODO O OO 0 0 0 b~

2008 280.014Q 167.794711.6513 20.7647 - 0.002B64.8635| 14.937[0.4515 0.0015 | 22.2177 1.708
2009 242.0048 178.8549 6.9483| 17.4219 - 0.001235.3914| 3.387Q0 0.70330.0008 | 12.113§ 1.739
2010 509.9933431.1965 12.8149 20.2085 - 0.001440.9999| 4.7719 0.48290.0010 | 14.0098 0.07¢
Share of
total 2010 | 4.22% 3.57% | 0.11%| 0.17% - 0.00% 0.34% | 0.04% | 0.02% 0.00% 0.12% | 0.04%
emission$?

Due to Latvia’s economical features since 2007-20@8industry development was slowing
down as the financing and real estate sectorsedtalbminating in national economy. In
2009-2010 emissions from 2.A.1 Cement productiareased as cement production plant
switched the production technology and installatioand increased its capacity by
approximately 2.4 times.

The NMVOC emissions from road paving and asphattfing are included as well as
NMVOC emissions from glass fibre production. The,@@issions from cement production
are reported. NQand NMVOC emissions from cement production areomea in 2.A.7
Other sector due to structure of CRF Reporter softwvhen it is not possible to report NO
and NMVOC emissions in 2.A.1 Cement Productionaect
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Indirect CQ emissions were estimated from NMVOC emissions s %.2.A.6 sectors and
from glass fibre production.

4.2.2 Cement Production (CRF 2.A.1)
4.2.2.1Source category description

CO,, NOx, NMVOC and S© emissions are estimated for Cement productionosethe
emission curve represent the total situation inonat economy when the big decrease
happened in the beginning of the 90ties due to@dam national economy, domestic market
and production demand. G@missions had decreased by 95.43% in 1990-1988:dse of
emissions in 2000-2007 represents the developnferdrstruction sector and development
of external market. Still in 2009 new productioramtl with dry process kiln production
technology was erected and the old one where themeess kiln technology was used was
closed in the middle of the year. And as the oladpction plant was set to closing no active
cement kiln dust recovery occurred and all ceméntdust was collected and transported to
landfill for storage. Therefore amount of cemerh ldust and CKD/clinker ratio increased
sharply in 2008-2009 that affected £€missions (Figure 4.2).
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Figure 4.2 Emissions from Cement production in 1992010 (Ggj*

All emissions except NMVOC increased in 2008-200%w CQ increased by 6.59%, S&

by 1.95%. NOx emissions increased quite sharp hy @85 that is explained with the

emission factor of NOx for new production plantngsidry process kiln is 181.48% higher
than in old production plant. NMVOC emissions iraged by 61.22% that is also explained
with the emission factor for new production plahattis 95.65% lower than for the old

production plant’s wet kiln process technology.

Starting from 2010 fully dry process kiln is useddement production. For 2009 both kiln
process dry and wet was used in cement produd@@viously (1990 — 2009 partly) only wet
process kiln was used in cement production. Duéntoeasing Activity data for cement
clinker in 2010 there are obviously decreased amotisQ, emissions. From year 2009 to
2010 SQ emissions are decreased about 95.95% due to cigamgtchnology of cement
clinker production from wet to dry process kiln. A&esources there are used tyres and lube oil
which consists sulphur compounds, all necessarypifoducing clinker. NQare decreased
about 31.34% but these data are not representiiyéo new technology started to work with
full capacity only in July on" half of year 2010.

4 50x, NOx and NMVOC emissions on secondary axis
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4.2.2.2Methodological issues
Methods

Tierl method from IPCC GPG 2000 was used to estiroltker production data from final
cement production amount when clinker / cemeno rfati different types of cement is known.
For CQ emission factor as well as emission estimatio®ARGPG 2000 Tier2 method is
used.

CO, emissions from clinker production are estimatemaigollowing equation from IPCC
GPG 20007

Em=EF x AD

clinker

x CKD¢

where:

Em — CQ emissions from clinker production (Gg)
EF — clinker production EF (Gg/Gg)

AD ¢inker — clinker production activity data (Gg)
CKD¢e — cement kiln dust correction factor

Tier2 approach from EMEP/CORINAIR 2007 was useccatculate NOx, NMVOC, S©
emissions from cement production taking into act@uaduced amount of clinker in wet and
dry process kilns and technology based EFs.

Emission factors
CO, emission factor

CO, emission factor is calculated for all years indiseries 1990-2010 according to CaO
content in used limestone that is measured in &boy of cement production facility (Table
4.5). LEGMC is able to use all laboratory measumsielata from cement production plant
even if it is not accredited and certified as rexge@ in EU ETS MRG so CaO content in
limestone is available to estimate £€mission factor for clinker. These emission fastoil
correspond to Tier2 emission factor estimationsftBCC GPG 2000 as G@missions from
Cement Production sector.

CO, emission factor is calculated using equation fiB®@C GPG 2006°

EF =0.785x CaO

content

where:

EF — clinker production EF (Gg/Gg)

0.785 — molecular weight ration of G&@ CaO in the raw material (CagO
CaO — CaO content (weight fraction) in producedket (%)

15 http://www.ipcc-nggip.iges.or.jp/public/gp/engli8hAndustry.pdf p3.10
'8 http://www.ipcc-nggip.iges.or.jp/public/gp/englishindustry.pdf p3.12
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Table 4.5 Average CaO content in used limestone (%8nd average CQ emission factor
in 1990-2010 (t CQ/ t clinker)

CaA(;eéﬁgfent witﬁc%tEgKD co(r:rgc?tion CO, EF with
(%) factor factor CKD factor
1990 64.6 0.507 1.08 0.548
1991 64.65 0.508 1.04 0.53
1992 63.77 0.501 1.07 0.537
1993 64.19 0.504 1.08 0.544
1994 63.78 0.501 1.08 0.541
1995 64.06 0.503 1.08 0.543
1996 64.41 0.506 1.08 0.544
1997 64.41 0.506 1.07 0.543
1998 64.41 0.506 1.08 0.544
1999 64.41 0.506 1.06 0.534
2000 64.41 0.506 1.06 0.536
2001 64.41 0.506 1.08 0.546
2002 64.41 0.506 1.07 0.539
2003 64.41 0.506 1.08 0.546
2004 64.41 0.506 1.06 0.535
2005 64.41 0.506 1.01 0.508
2006 64.75 0.508 1.01 0.513
2007 64.06 0.503 1.01 0.508
2008 63.72 0.502 1.00 0.502
2009 65.27 0.512 1.02 0.525
2010 65.24 0.512 1.01 0.516

For year 1996—-2005 average CaO content data of €95 and 2006 was used in emissions
calculation since data for average CaO contentadyxred clinker for years 1996-2003 was
not available in cement production plant. Also amsfvxom plant that average CaO content of
years where data is available could be used wa$viest

For Submission 2012 the CaO content data for 2048 mquested to cement production
plant. CQ emission factor for 2010 was used according tormation on CaO content in
produced clinker provided by plant.

Indirect GHG emission factors

As the EFs for NOx, NMVOC and SQire not available in EMEP/EEA 2009marked as
“Not Estimated”) the EFs from EMEP/CORINAIR 2087%vere used as these emissions are
emitted in the production according to cement pobida plant. For submission 2012 the EFs
were divided for dry process kiln used (Table 4.6).

Table 4.6 EFs for cement clinker production emissio estimation (Gg/Gg)

NOx | NMVOC | SO,
wet process kiln |  0.00135 0.00023  0.00p1
dry process kiln | 0.00245 0.0000L  0.0051

Activity data

The produced clinker is not weighed in cement petida plant but clinker production is
estimated from final cement type by multiplyingwith cement/clinker ration according to
cement producer GHG report.

Yhttp://www.eea.europa.eu/publications/emep-eeagtomisnventory-guidebook-2009/part-b-sectoral-guitkchapters/2-industrial-
processes/2-a-mineral-industry/2-a-1-cement-proolugdf (pages 12-13)
18 http://www.eea.europa.eu/publications/ EMEPCORINABRER11vs2.4.pd{pages 12-13)
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According to IPCC GPG 2000 it is not a good practc estimate COemissions from final
cement production data. According to IPCC GPG 28i@€rnative of activity data if clinker
production data is not available is to use ceménker data and the estimate this amount
back to clinker production data. In the cement potidn plant it is done for the EU ETS
annual reporting by taking into account clinker aanent ratio for the particular types of
cement produced. The clinker production data isnomk as clinker is not weighted in
cement production plant but directly used to praddiferent types of cement. CaO content
is measured in the cement production companies @GBg EF for produced clinker is
estimated according to IPCC GPG 2000 Chapter 3tiequa.3°. As it stated by cement
producer and verified by ISO accredited verifigrs tement kiln dust is weighted at the plant
before the transportation outside the companyHerstorage.

Due to changing of technology there are producé&dtiZnes more clinker in 2010 as in
previous years. It is explained with new dry prackitn technology and increasing of activity
produced by clinker production plant. Full capaafydry process cement clinker production
has caused the increase of G@m Industrial processes in 2010.

Table 4.7 CKD correction factor in 1990-2010

Corrected
Produced CKD/ CKD/
Produced cement kiln clinker clinker ratio
clinker dust ratio (%) (%)
1990 668.50 175.49 26.25 8.00
1991 617.60 27.00 4.37 4.37
1992 278.00 20.0 7.19 7.19
1993 30.754 5.00 16.26 8.00
1994 150.00 15.00 10.00 8.00
1995 175.70 15.00 8.54 8.00
1996 198.00 15.00 7.57 7.57
1997 201.70 15.00 7.44 7.44
1998 195.70 15.00 7.67 7.67
1999 263.00 15.00 5.70 5.70
2000 167.20 10.00 5.98 5.98
2001 203.20 18.18 8.94 8.00
2002 221.00 14.60 6.61 6.61
2003 241.10 19.05 7.90 7..90
2004 260.00 15.00 5.77 5.77
2005 265.40 1.527 0.58 0.58
2006 330.60 2.888 0.87 0.87
2007 338.30 3.349 0.99 0.99
2008 334.50 0.99 0.30 0.30
2009 341.00 8.084 2.37 2.37
2010 834.94 7.020 0.84 0.84

As it can be seen in Table 4.7 the plant specHi@ desulted in a higher CKD ratio (26.25%)
in 1990, while the CKD in 2008 is much lower (0.28)6 Still to ensure comparability, as
required by the IPCC GPG 2000 and also reflechttenal circumstances of Latvia, Latvia
uses the maximum permissible good practice guidamieof CKD — 6-8% where the plant

specific data exceeds 8% for the calculation of @@issions from cement production. CKD
ratio was changed to 8% that is maximum permisgibled practice guidance limit of CKD

(6%0—8%) although official statistical data resuliediifferent CKD ratio.

According to cement production plant the CKD amoimtweighted before it is sent to
disposal site. The amount of weighted CKD as wsllpeocedures of all data obtaining is
verified by the accredited verifier within EU ET8&ccording to verification company all
production facilities as well as data obtaining atorage was inspected at the production

19 http://www.ipcc-nggip.iges.or.jp/public/gp/english Industry.pdf page 3.12
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company personally by the lead verificator. Allifieation reports also are publicly available
through LEGMC ETR web page (only in Latvian), imi&l verification documentation is
confidential. The cement clinker is produced ombynf limestone and CKD amount changes
due to production technology. For the last yearCtas decreased due to improvement of
used technology.

4.2.2.3Uncertainties and time series consistency

Uncertainty of cement production data is assumed (2 as clinker production data is
estimated from final cement production data becamsmluced clinker is not weighed
separately before the final cement mixture is poedu

CO, emission factor for 2.A.1 sector is estimated Haea plant specific data of used
limestone characterizations so average uncertairi$o is assumed.

Time series of the estimated emissions are consisied complete because the same
methodology, emission factors and data sourcesused for sectors for all years in time
series. GHG emissions from the sector are estimatereported as not occurring / not
applicable therefore there are no “not estimatedtas.

All industrial production data used in emissionirastion from 2.A Mineral Products sector is
taken from the annual GHG reports that industrisdbdpcers submit within EU ETS.
According to EU ETS legislation all GHG reports bawe be verified by the ISO accredited
verifiers that checks that all reported informatienactivity data, C® emission factors,
estimated emissions as well as estimation methggpie correct and corresponds to certain
requirements from the legislation. Cement and lipreduction facilities certify that all
additional information for C@emission estimation is true. Regional EnvironmieBi@ard
also checks the annual GHG reports and comparesidtae in the reports with the data
reported by the enterprise to database “2-AIR” @anGSB.

All estimations of the emissions done in the LEGKISo are checked on the logical mistakes
by checking the time series of the activity datajssion factors and emissions consistency to
display all significant and illogic changes in #givity data and emissions.

Time series consistency was checked by verifying @Banges and attention was paid to
changes that increased 10% level. No specific ssaugge found.

4.2.2.4Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

All estimations of the emissions done in the LEGKISo are checked on the logical mistakes
by checking the time series of the activity datajssion factors and emissions consistency to
display all significant and illogic changes in #ivity data and emissions.

Emissions are checked using time series consistehegk for the IEF estimated in CRF
Reporter and all IEF changes that are higher tig84a ih time series are double-checked and
reasonable explanation for IEF changes has toufo

Each expert reviewer has to check and fill in Q@nfdor each category taking into account
criteria given in QA/QC plan approved in nationagjislation. Form then is sent to National
Inventory Compiler and archived.

Plant specific C@emission factors and Tier2 G@mission estimation methodology

Tier2 methodology is used to estimate JG&nissions from cement production using plant
specific data of CaO content in used limestoneTaa®? methodology from IPCC GPG 2000.

Cement, cement kiln dust production data and estdnelinker production data is taken from
plant’'s annual GHG reports within EU ETS. Accorditoglegislation the GHG reports are
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verified by accredited verifiers and then checkad approved by Regional Environmental
Boards. The data reported in CRF tables and iniblHtso verified by CSB.

CaO content data is reported to LEGMC by cementiyction plant and is determined in
plant’s laboratory according to plant’s internabgedures.

CO, emission is estimated according to IPCC GPG 20@ the Tier2 methodology was
verified by ERT during two in-country reviews in@0and 2009 and accepted as correct.

4.2.2.5Source-specific recalculations
No recalculation has been done for the sector.
4.2.2.6Source-specific planned improvements

It is necessary to implement Tier 2 QA/QC procedui@ the sector as it's a key source
category. It is important to revise @@®mission estimations using Tier2 level of QA/QC fo
the sector as plant specific parameters and vatesised in emission estimation and these
parameters need to be double-checked as somenofaitgedoubtful.

4.2.3 Lime Production (CRF 2.A.2)
4.2.3.1Source category description

Under this sector C£emissions from lime production in Iron & Steel guation are reported
as these emissions are estimated based on tothlga® quicklime (CaO) data.

In iron & steel production facility lime necessdoy steel smelting in open heart furnaces is
produced only from limestone in vertical shaft kilrhe plant is reporting their non-marketed
quicklime production data for 2005-2010 within E$8 the estimated emissions as well as
used activity data and emission factor are takem fplant’s annual GHG report within GHG.
(Table 4.8)

Table 4.8 CQ emission from lime production in steel productionn 2005-2010 (Gg)

2005 13.421
2006 9.229
2007 10.157
2008 11.651
2009 6.948
2010 12.815

As for most of Latvia’s economy sectors the emission 2008-2009 have decreased
significantly due to the economical crisis. In 2@@issions have increased due to increasing
activity data of produced lime that are used fomsgl and metal production. There are
increased emissions from lime production due toralvéncreasing of activity data in
Industrial processes.

Methodological issues
Methods

CO, emissions from lime production in steel productipiant are estimated with Tierl
method based on total produced quicklime data afaltt emission factor.

EM =EFxAD

where:

EM — CQ, emissions from quicklime production (Gg)

EF — default EF according to IPCC GPG 2000 @{tine) and MRG
AD — quicklime production data (Gg)

Emission factors
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Default CQ emission factor from IPCC GPG 2000 waos used bsl gieduction plant as per

tonne of high calcium quicklime — 0.785 t@Dlime?®. Lime in the particular plant is
produced only from limestone.
Activity data

Activity data of produced lime in steel producticompany is taken from plant's GHG
reports within ETS. (Table 4.9)

Table 4.9 Amount of produced lime in steel productin in 2005-2010 (Gg)

Produced lime
2005 6.326
2006 12.025
2007 9.017
2008 5.378
2009 8.472
2010 4.147

For years 1995-2004 the iron production plant reggbtheir activity data additionally after
the information request letter. Due to lack of a#il data it was decided to use year’'s 1995
activity data for emission estimation for 1990-1995

4.2.3.2Uncertainties and time series consistency

Although according to IPCC GPG the uncertainty ohimarketed lime production data
could reach 100% and méteit is assumed that the uncertainty of activityadé&ir non-
marketed lime production data is 2.A.2 sector suaged as 2% as only one plant specific
data verified by accredited verifier and approvgdRgional Environmental Board is used.

As default emission factors for lime productionfrdPCC GPG 2000 as well as MRG are
used the uncertainty is assumed 50% due to unhildyfaof the plant specific data of
produced lime and due to the fact that this isulefamission factor for quicklime production.

Time series of the estimated emissions are consisied complete because the same
methodology, emission factors and data sourcesused for sectors for all years in time
series. All other GHG emissions except L£émission are not relevant and could not be
reported in CRF.

Time series consistency was checked by verifying @Banges and attention was paid to
changes that increased 10% level. There are ndfisgssues.

4.2.3.3Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

Activity data, CQ emission factor and estimated emissions are takem the annual GHG
reports that steel production plant submit within ETS.

According to EU ETS legislation all GHG reports bawe be verified by the ISO accredited
verifiers that checks that all reported informatimn correct and corresponds to certain
requirements from the legislation. Steel productfawcility certifies that all additional
information for CQ emission estimation is true. Regional EnvironmieBtzards also checks
the annual GHG reports and approves the repoveifyghing reported is correct.

20 http://www.ipcc-nggip.iges.or.jp/public/gp/englis8hAndustry.pdipage 3.20)
2 http://www.ipcc-nggip.iges.or.jp/public/gp/englis8hAndustry.pdipage 3.23)
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Emissions are checked using time series consistehegk for the IEF estimated in CRF
Reported and all IEF changes that are higher tB&f ib time series are double-checked and
reasonable explanation for IEF changes has tou&lfo

Each expert reviewer has to check and fill in Q@nfdor each category taking into account
criteria given in QA/QC plan approved in nationagiklation. Form then is sent to National
Inventory Compiler and archived.

4.2.3.4Source-specific recalculations
No recalculation has been done for the sector.
4.2.3.5Source-specific planned improvements
No improvements are planned for the sector.
4.2.4 Limestone, Dolomite and Soda Ash Use (CRF 2.A.3,.2)
4.2.4.1Source category description

Limestone, dolomite and soda ash are used in glaghiction plants, steel production plant
and lime production plants. All these plants aretipip@ants of EU ETS so the detailed

information of used technologies, raw materialsvai as emission factors are available as
plants report their annual GHG reports to LEGMCIsTIRF are taken from annual report and
it is suggest as accurate one by verificator. ks are elected according to changes in
operator GHG permission.

Under CRF 2.A.3 and CRF 2.A.4 sectors following @mission sources are reported:

» limestone and dolomite use in two glass productients and one glass fibre
production plant;

limestone and dolomite use in one iron & steel potidn plant;

limestone use in one lime production plant;

dolomite use in one lime production plant;

limestone use in sugar production processes;

soda ash use in one glass production plant.

YVVYYVYYV

It's believable that the emissions in early 90t@es higher because iron & steel production
plant is active since focentury. The storage of data in production plargsn't effective (the
information after particular period was transfertedocal archive and wasn’t stored in plants)
and during the changes in national economy, sacidlpolitical structure biggest part of the
data was lost. Therefore the data of use of rawenads in steel production plant is not
available for the time period 1990-1993. For marecision of the inventory the data of year
1994 was used for the years in 1990-1993.

As it can be seen in Figure 4.3 the £gissions from dolomite use in lime productiompla
as well as dolomite and limestone use in steelytioh are continuously decreasing since
the beginning of 90ties due to recession of overailonal economy.
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Figure 4.3 CO, emission from limestone, dolomite and soda ash use1990—-2010 (GdY

The sharp decrease of limestone use in glass gioduyglant in 1997 and accordingly the
CO, emissions is explained with changed in plant'adtre as since 1997 the plant is Joint
Stock Company and overall changes in productionnelogy (Figure 4.3).

The economical crisis is obviously reflecting in £€nissions from limestone, dolomite and
soda ash use in mineral productions. Also the asmeof taxes influences the ability of
industrial producers to invest in future developmen 2010 there are increased £O
emissions from limestone, dolomite and soda ash duge to increasing activity in all

industrial sector. It is explained with fact thatt\ia is almost over economical crisis.

4.2.4.2Methodological issues
Methods

CO, emissions from Limestone and Dolomite Use in Glass Metal industry, limestone use
in sugar production and Soda Ash Use in Glass Rtantuare estimated with Tier2 method
basing on plant specific activity data and def#R@C 1996 emission factors.

CO, emissions from Lime production in two direct lippeoduction plants are calculated
basing on data of carbonates — dolomite and limestese. Purity factor from IPCC GPG
2000 is taken into account in estimation of LC@missions from dolomite use in lime
production calculation. COemissions from limestone use in lime productioaocpsses are
estimated with Tier2 method based on plant speaifitvity data and default IPCC 1996
emission factors. Tier3 method is used in;@dission from dolomite use in lime production
processes estimation as plant specific activitya det well as plant specific G@mission
factors are used in estimation.

Emission factors

Emission factors of limestone and dolomite userodpction of glass and steel as well soda
ash use in glass production are default ones thkem IPCC 1996. C®emission factor for
limestone use in lime production and sugar produacéiso is taken from IPCC 1996 (Table
4.10).

2 dolomite use (steel production), limestone usee{sproduction), dolomite use (lime productionjpdistone use (sugar production) on
secondary axis
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Table 4.10 CQ emission factors for limestone, dolomite and sodash use (t CQ/t raw

material)
1990-201(
Limestone use in glass, steel, lime and sugar proction 0.440
Dolomite use in glass and steel production 0.477
Soda use in glass production 0.415

Plant specific C@emission factor for dolomite use in lime produntio

The used C@emission factor of dolomite use in Lime productignconsidered as plant
specific as CaO and CaO*MgO content is taken istmant.

According to laboratory measurements made in anhg Iproducer plant in Latvia average
content of dolomite is:

CaCQ —51.83%;

MgCQO; — 40.80%;

SiO,; Fe0s; AlL,O3 — 5.88%;
Others — 1.49%.

According to laboratory data:

average content of water in dolomite is 5.24%;

average content of water in produced lime is 0%;
average content of CO2 in lime is 16.99%;

average content of dolomite (dry) is 94.76% or 844 dolomite

947 .6y dolomiteCONtaINS:

491.14g cacos(51.86%)
386.624 mgcos (40.80%)

55.72g sioz; Fe203; Al20d5.88%)
14-12kg Others(1.49%)

947 .6kq dolomiteCOMplete decomposes and pullulates:

491.14g cacosz* 0.440 (emission factor) = 216.l{ko>
386.62g mgcoz X 0.522 (emission factor) = 201.82co2

Oxides capture:

491.1414 cacosz* 0.560 (emission factor) = 275.Q4cao

(or 49114kg CaCo3— 2161Q<g co2= 27504kg Caa
386.62g mgcosz X 0.478 (emission factor) = 184.80ugo0

(or 38662kg MgCO3— 20182@ co2= 18480@ MgO)
216.10kg coz2+ 20182kg coz2+ 27504kg caoTt 18480@] MgO = 87776@
947 .6kg— 877.76¢g = 69.84q ballast

Lime is made (theoretical):
275.04g caot 184.80g mgo + 69.84g ballast= 529.69g lime
CO, content in lime is 16.99% (practical):
529.69q lime — 83.01%
Lime is made (practical):
638.09%g lime + co2— 100%
CO, content in lime is:
638.0%g lime + co2— 529.69%g lime = 108.41g co2
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CO, emissions (1 tonne complete decomposition) pubtula

216.10¢g coz2+ 201.82g coz— 108.4%g mgo = 309.51g co2
0.3095; coz proceed from practical decomposition of 1 tonndabmite.

Average content of water (5.24%) in used dolonsteaken into account when @@mission
factor is estimated:

COz EFdo|0mite use in lime productioF 309.5]4(9 COZX 94.76% = 0.29329167 t Q@t d0|0m|te.
Activity data

Latvia has simpler situation in activity data ofstlsector because there are two facilities of
lime production, two facilities of glass productigane plant after 2005, one plant is not
active late 2008) and one plant of steel producfiable 4.11).

Activity data were taken from industrial productigolants. Industrial producers are
participants of the ETS the GHG reports of thesterprises have to be freely available
according to EU ETS regulations. The GHG reportsEd®S operators are published on
LEGMC home page.

Dolomite and limestone use in glass and metal mialu are reported in 2.A.3 Limestone
and Dolomite use according to recommendations @eBExReview Team. Data on dolomite
and soda use are available only from 2000 as nderise went into a business. Data of
soda ash use in glass production are reported ndet Soda Ash Production and Use sub-
sector.

Unfortunately activity data is not complete for 098993 due to lack of data from glass and
steel production plants. Changes of national ecgnand whole data exchange system in
early 90ties were the reason why many data iselesi in production plants. Still to improve

CO, emission estimation activity data of first yeadata available was used to estimate
emissions for the prior years, for example, fonl& Steel production plant year 2005 data
was used to estimate the emissions for 1990-2004.

Table 4.11 Limestone, dolomite and soda ash use iatly data (t CO,/t raw material)

c c = =

= 0g2298 o3 23 o3 > | 258|598

S2% 288|588 £8 | 58 | £8 | 588|598 |84

g58 |5°g|g=g| 2 | §5 | 5a | §5 |§2F |53

Eg |8 &|§ =& 8 g E g 8 E £ E £ 8|8 =
1990 | 452.542 0.800 33.00d 14.300 404.442
1991 | 351.482 0.833 33.000 14.300 303.349
1992 | 160.309 0.870 33.000 14.300 112.139
1993 | 104.575 1.273 0.958 33.000 14.300 55.045 1.162
1994 | 96.700 2.523| 0.472 33.000 14.300 46.405 2.204
1995 88.957 1.697 4.425 33.000 14.300 35.535 1.549
1996 85.235 2.694 4.904 33.000 14.300 30.338 2.333
1997 71.746 2.706 1.433 33.000 14.300 20.307 2.416
1998 | 75.794 2.621| 3.096 33.000 14.300 22,777 2.392
1999 69.402 2.563| 4.410 33.000 14.300 15.129 2.265
2000 70.912 2.875 6.133 33.000 14.300 14.604 4.200
2001 68.794 1.917 7.017 33.000 14.300 12.560 3.609
2002 70.653 3.414 7.439 33.000 14.300 12.500 4.875
2003 | 67.069 2.730| 6.748 33.000 14.300 10.291 4.214
2004 | 66.212 2.140| 6.964 33.000 14.300 9.808 3.650
2005 51.493 2.088 7.070 29.70Y 6.326 6.308 11.023.743
2006 51.958 4.991 30.491 12.02b 4.4572 10.744.122
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2007 53.096 9.899 30.405 9.017 3.776 1.0Y8 0.090
2008 | 41.649 9.073 26.245 5.378 0.954 3.654
2009 | 37.866 5.853| 22.393 8.472 1.144 0.229
2010 | 43.656 10.072 28.115 4.1471 1.323 0.349

Activity data fluctuates in whole time series. Bégt) decrease occurs in the beginning of
1990ties as a consequence of changes in strudtw®uatry’s national economy. Dolomite
use in glass production ended in 2005 as glassuptioth plant stopped its activity. The total
amount of raw material used was affected by theirtpof glass and sugar production plant,
suspending of activity of another glass producptamt. In 2010 activity data are increased by
23.03% due to overall increasing of activity inialllustrial sector. Exception is limestone use
in steel production. This activity data are stidlcdeasing due to changes of steel production
GHG permit.

4.2.4.3Uncertainties and time series consistency

The uncertainty of activity data for 2.A.3 and 2l/Asectors is assumed as 2%. The activity
data reported in production plants’ annual GHG repwithin ETS is verified by accredited
verifiers and Latvia’'s Regional Environment Boarsig the activity data is adequately
verified.

As default emission factors for limestone, dolonaitel soda ash use are used (with except of
dolomite use in lime production) the uncertaintyassumed 50% for 2.A.3 and 2.A.4 sectors.

The average uncertainty of G@®mission factor for lime production from dolomiseassumed

as 5% as plant specific emission factor is estichateording to laboratory measurements of

used dolomite.

As default emission factors for lime productionnfraiRG are used the uncertainty is
assumed 50%.

Time series of the estimated emissions are consisted complete because the same
methodology, emission factors and data sourceasa® for sector for all years in time series.
All other GHG emissions except G@mission are not relevant and could not be regarte
CRF.

Time series consistency was checked by verifying dhanges and attention was paid to
changes that increased 10% level. There are ndfisgssues.

4.2.4.4Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

Activity data, CQ emission factors and estimated emissions fromsglasl steel production
plants as well as lime production plants are talkem the annual GHG reports that plants
submit within EU ETS. All GHG reports are verifidry the 1ISO accredited verifiers that
checks that all reported information is correct andesponds to certain requirements from
the legislation. Regional Environmental Boards atbmck the annual GHG reports and
approve the report if everything reported is cdrrec

Emissions are checked using time series consistehegk for the IEF estimated in CRF
Reported and all IEF changes that are higher tl8&f ib time series are double-checked and
reasonable explanation for IEF changes has tou&ifo
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Each expert reviewer has to check and fill in Q@nfdor each category taking into account
criteria given in QA/QC plan approved in nationagislation. Form then is sent to National
Inventory Compiler and archived.

Tier3 methodology is used for G@mission estimation from dolomite use in lime prcttbn
as CQ emission factor for dolomite use is estimated Base dolomite characteristics
determined in plant’s laboratory according to lattory measurements. G@mission factor
estimation methodology is verified by accreditedifiesss and approved in LEGMC. All
information of CQ emission factor estimation is given in NIR.

4.2.4.5Source-specific recalculations
No recalculation has been done for the sector.
4.2.4.6Source-specific planned improvements

It is necessary to perform Tier2 QA/QC proceduretli@ sector as third part revision of the
used activity data and used emission estimatiorodeiogy is needed. The verification of
the sector is planned to do for next submissions.

4.2.5 Asphalt Roofing and Road Paving with Asphalt (CRFA25, 2.A.6)
4.2.5.1Source category description

In this sector emissions from construction matsriptoduction as well as road paving
activities are reported.

According to CSB information the biggest part of MMC and CQ occurs during road
paving with asphalt. Just small part of all bitunmeixtures are used in asphalt roofing sector.
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Figure 4.4 Emissions from asphalt roofing and roagbaving in 1990-2010 (Gd}

The emissions from these two particular sectorcanstantly increasing since the beginning
of 90ties. Slight emission decrease in 1999-200&xained with the change of percentage
that is used to divide activity data used in rogfiand road paving. The sharp emission
increase in 2003-2004 is explained with Latvia’sesmsion to EU in the May of 2004 before
and after what the road paving works were veryactis it is explained previous there are
tend to increase CO2 emissions from road pavingaaptialt roofing activity in 2010 (Figure
4.4).

% Emissions from road paving with asphalt on secondzis
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4.2.5.2Methodological issues
Methods

EMEP/EEA 2009 Tierl was used to estimate NMVOC sioiss from the 2.A.5. Road
Paving with Asphalt and 2.A.6 Road Paving with AslphAccording to CSB the biggest part
of bitumen mixtures amount is used for road pavi@gly small part is used for roofing
activities (Table 4.12).

NMVOC emissions are estimated using simpler defagithodology:

Exwvoc = ADgiumen* EFumvoc

where:

Enmvoc — NMVOC emissions (Gg)

ADiumen— bitumen and bitumen mixtures used in CRF 2.Ad 2 A.6 activities (Gg)
ERwmvoc -NMVOC emission factor (Gg/GQ)

For Submission 2012 indirect G@missions from asphalt roofing and road pavindghwit
asphalt activities were estimated according to IP@@6 provided methodology and
explanation of indirect COemission estimation basing on carbon conversiatofaand
average default carbon content amount.

For the CQ emission estimation NMVOC emissions were takera@s/ity data and CO
emissions were estimated using carbon conversaiarfa

Eco, = EFco, x NMVOC

where:

Eco,— CO, emissions (Gg)

EF-0, — estimated COemission factor
NMVOC — NMVOC emissions (Gg)

Emission factors

For CQ emission estimation 80% of carbon content conwaréactor. According to IPCC
2006 indirect emissions of CCfrom atmospheric oxidation of emitted NMVOC arebie
included in the national emission inventory. Therage amount of carbon in NMVOC is
assumed to be 80% The default carbon content conversion factoRET 2006 that is 60%
was assumed as too low.

So the CQemission factor was estimated using following eigua

EF,., =80%x 44009812011

where

EFco,— CO, emission factor (Gg/Gg)

80% — the average amount of carbon in NMVOC
44.0098 / 12.011 — carbon dioxide and carbon mamatso

This leads to an emission factor for indirectG€lease of 2.931299642 kg gkiy NMVOC.

Default CO and NMVOC emission factors are takemflEMEP/EEA 2009%2’ Due to lack
of the technology use information Tierl EFs wereduS able 4.12).

24 hitp://www.ipcc-nggip.iges.or.jp/public/2006gl/ptifAolumel/V1 7 Ch7 Precursors Indirect.fyutige 7.6)
%5 Basing of the most often used average carbon csiovefactor

% hitp://www.eea.europa.eu/publications/emep-eeasiamisnventory-guidebook-2009/part-b-sectoral-guitkchapters/2-
industrial-processes/2-a-mineral-industry/2-a-Shadiproofing.pdf(page 7)

27 http://www.eea.europa.eu/publications/emep-eeasiamsnventory-guidebook-2009/part-b-sectoral-guitkchapters/2-
industrial-processes/2-a-mineral-industry/2-a-6drpaving-with-asphalt.pdfpage 9)
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Table 4.12 Emission factors for asphalt roofing andoad paving in 1990-2010

CO, CcoO NMVOC

(t COJ/t NMVOC) (Gg/Gg) (Gg/Gg)
Asphalt Roofing 2.93 0.00001 0.00000
Road Paving with Asphalt 2.93 0.016

Activity data

The activity data to calculate NMVOC emissions fromad paving and asphalt roofing are
taken from the CSB (Table 4.12). For submission22t amount of bitumen mixtures was
used as activity data. According to CSB the bitumméxtures includes:

= Asphalt bitumen that usually consists of 60% or enof bitumen and solvent. Used
for highway paving;

= Emulsion — or a solid asphalt, bitumen, pitch,daspensions in water that are used
especially in highway paving;

= Asphalt mastic and other bitumen resins, and sirbiklaminous mixtures that include
minerals such as sand or asbestos.

= Products that are sintered in blocks and thategreatedly melted before use.

According to information from CSB the biggest paftbitumen mixtures is used for road
paving. According to IPCC 2006 typically 80-90% bitumen is used for road paving
materials’® Still as Latvia before the beginning of 90ties vpast of former USSR and was
going through the economical transitions phaseya$ assumed that 80% is used for road
paving and remaining is used for asphalt roofiig2000. After that the 90% amount was
used to road paving.

Table 4.13 Activity data for road paving with asphdt and asphalt roofing production
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1990 39.0 80%| 20% 31.20 7.80
1991 12.6 80%| 20% 10.08 2.52
1992 2.1 80%| 20% 1.68 0.42
1993 | 58.9280 | 80% 209 47.1424 11.7856
1994 | 125.6250| 80% 20% 100.500p 25.125%0
1995| 116.9900| 80% 20%  93.592( 23.3980
1996 | 214.8110| 80% 209% 171.8488 42.9622
1997 | 224.9990| 80% 20% 179.999R  44.9998
1998 | 225.5330| 80% 20% 180.4264  45.1066
1999 | 334.8106| 80% 20% 267.848p 66.9621
2000 | 423.6426| 90% 10% 381.2783 42.3643
2001 | 495.7003| 90% 10% 446.1308 49.5700
2002 | 558.4238| 90% 10% 502.5814  55.8424
2003 | 625.6749| 90% 10% 563.1074 62.5675
2004 | 3651.9587] 90% 10% 3286.7628 365.1959
2005| 1165.0154| 90% 10% 1048.5139 116.5015

2 http://www.ipcc-nggip.iges.or.jp/public/2006gl/p8fVolume3/V3 5 Ch5_Non_Energy Products.fpfge
5.14)
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amount of bitumen
mixtures used
(Go)

% of asphalt used
for road paving
% of asphalt used
for roofing
Road Paving With
asphalt (Gg)
Asphalt roofing
(Go)

1005.0271 111.6697
1343.265%3 149.2517
1382.9929 153.6659
754.601Pp  83.8447
874.184p  97.1316

2006 | 1116.6968| 90% 109
2007 | 1492.5170 90% 109
2008 | 1536.6588/ 90% 109
2009 | 838.4465| 90% 109
2010| 971.3158| 90% 109

oo o o[ O

As mentioned before in 2004 the sharp increasetaiien mixtures use was observed that is
explained with large amount of road paving workfhe Latvia's accession to EU and after
that when EU financial instruments became availébéble 4.13).

4.2.5.3Uncertainties and time series consistency

Uncertainty of activity data for estimations of €@missions from 2.A.5 Asphalt roofing
sector and 2.A.6 Road Paving with Asphalt sectassumed rather low as CSB data of used
bitumen mixtures are used and the percentage df IB@G6 is used to divide bitumen use for
roofing and paving activities. Still as it is nd¢arly known how much of the total bitumen is
used for asphalt paving and for asphalt roofindu(ben use in construction sector) the
uncertainty is assumed as at least 20%.

The CQ emission factors for 2.A.5 and 2.A.6 sectors asumed as high as 70% because
default emission factors are used and, @@issions are estimated from NMVOC emissions.
The uncertainty of indirect emission factors foedld two sectors taken from EMEP/EEA
2009 As Tierl EFs is assumed as high as 50% atethalt emission factors are used.

Time series of the estimated emissions are consisted complete because the same
methodology, emission factors and data sourcesused for sectors for all years in time
series. NQ CO and S@emissions are not estimated due to lack of estomamhethodology
and official emission factors.

Time series consistency was checked by verifying @Banges and attention was paid to
changes that increased 10% level. There are noissizbs.

4.2.5.4Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

Activity data used in NMVOC and G@missions from asphalt roofing and road pavindp wit
asphalt was reported by CSB in Annual Questionrainées. Bitumen data used in emission
estimation and reported in NIR are verified by C$Eata also is compared to the data
reported in 1A(d) sector.

CSB has the internal QA/QC procedures based onamettical model and analysis to avoid
logic mistakes.

The activity data used in estimations is repeatediyified by CSB energy experts by
checking the data input in data estimation databadaeported in the NIR.

All estimations of the emissions done in the LEGKISo are checked on the logical mistakes
by checking the time series of the activity datajssion factors and emissions consistency to
display all significant and illogic changes in tivity data and emissions.
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Emissions are checked using time series consistehegk for the IEF estimated in CRF
Reported and all IEF changes that are higher tlB&f ib time series are double-checked and
reasonable explanation for IEF changes has tou&lfo

Each expert reviewer has to check and fill in Q@nfdor each category taking into account
criteria given in QA/QC plan approved in nationagiklation. Form then is sent to National
Inventory Compiler and archived.

4.2.5.5Source-specific recalculations
No recalculation has been done for the sector.
4.2.5.6Source-specific planned improvements

It is necessary to implement technology specifigssion factors. It is possible to use Tier2
emission factors from EMEP/EEA 2009 still the adyivdata division according to
technology is needed.

4.2.6 Glass Production (CRF 2.A.7)
4.2.6.1Source category description

In this sector C@emissions from use of additional raw materialsduseglass production
plants — fluorspar, potash and whiterite (bariumbonate), are reported, as well as NMVOC
emissions from glass production and glass fibrelgebon reported by production facilities.
CO, emissions from glass fibre production processeseatimated from NMVOC emissions
due to lack of CO2 emission factors and activittada CQ emissions directly.
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Figure 4.5 Emissions from raw materials use in glasproduction 1990-2010 (Gd¥

Use of potash as well as NMVOC emissions from gtaesluction stopped in 2005 when the
glass production plant ended its activity althotigh use of raw materials in last years of this
glass production plant increased sharply. Use afente is occurring only in 2005-2007 in
glass production manufacturing plant but as in 2888 2009 the plant has suspended it
activity. Since 2005 NMVOC emissions are still dsit but in smaller amounts from glass
fibre production (Figure 4.5).

9 Emissions from use of potash on primary axis
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NMVOC emissions for time period 1997-2010 were takem national database “2-AIR”
where glass fibre production plant reported its ssions divided by NMVOC sub-type.
(Table 4.14) For time period 1990-1996 only butglate data is available from glass fibre
production company’s application for GHG permithiit EU ETS. For year 2005 also glass
production company had reported its NMVOC emissi¢iese emissions are reported
together under Glass fibre production sector in GRporter) but since then glass production
iIs not operating therefore NMVOC emissions fromsglgroduction are reported only for
2005.

Table 4.14 NMVOC emissions from glass fibre and g&s production in 1990-2010 (Gg)

2 2 2 2
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o a e 2 =
1990 0.0013 0.00128 0.00128
1991 0.0018 0.00182 0.00182
1992 0.0011 0.00111 0.00111
1993 0.0021 0.00207 0.00207
1994 0.0013 0.00131 0.00131
1995 0.0016 0.00158 0.00158
1996 0.0036 0.0036 0.00360
1997| 1.570| 3.8040| 0.5380| 0.1820 0.00609 0.00609
1998| 1.360| 3.7510| 0.3000| 0.0840 1.7100 0.00721 0.00721
1999| 1.121| 0.3790| 0.2280| 0.0810 0.9420 0.00275 0.00275
2000( 0.140| 0.6640| 0.2940| 0.0660 1.5700 0.00273 0.00273
2001|1.187| 1.3670| 0.5221| 0.0698| 0.0991| 0.0098 2.6013 0.0396| 0.0059 0.00590
2002 0.6561] 0.6483| 0.1082| 0.1908| 0.0263 4.4906 0.1235( 0.00624 0.00624
2003 0.4852] 1.1747| 0.1073| 0.2585| 0.0708 3.2663 0.2071| 0.00557| 0.00557
2004 0.7470] 1.2473| 0.1532| 0.3566| 0.1070| 0.0378| 4.0271 0.3568| 0.00703, 0.00703
2005 1.4932| 0.9089| 0.1067| 0.2757| 0.0835 0.6586| 1.2000| 0.2331| 0.00496| 0.00642| 0.01138
2006 1.4859| 0.9603( 0.1010| 0.3600| 0.2316 0.0940] 1.2737| 0.1878| 0.00469 0.00469
2007 1.3145| 1.7041 1.7221| 2.4136 5.9203 0.01307 0.01307
2008 0.9678| 1.5477 1.5986| 2.1726 5.8104 0.0121 0.01210
2009 1.1724| 0.4018 1.0712| 0.4009 6.7152 0.00976 0.00976
2010 1.6839| 1.6732 1.3547| 2.6126 6.7115 0.01404 0.01404

4.2.6.2Methodological issues
Methods

Default methodology was used to estimate emissidmsn activity data is multiplied with
emission factor. C®emission factors used to estimate emissions fi@mm materials use in
glass production are plant specific and taken fpdamts’ annual GHG reports within ETS
(Table 4.15). NMVOC emissions for time period 199¥:0 are taken from national database
“2-AIR” where both glass production and glass fipeduction companies report their
emissions. NMVOC emissions for 1990-1996 are eséchanly for butylacetate use that
glass fibre production company reported in its maplon for GHG permit during the
implementation of ETS in Latvia.

For Submission 2012 indirect G@missions from glass fibre production processere we
estimated according to IPCC 2006 provided methagoland explanation of indirect GO
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emission estimation basing on carbon conversiotofaand average default carbon content
amount. CO2 emission factors are not provided imsgion estimation methodology and it
wouldn’t be possible to obtain activity data foregit CO2 emission estimation.

For the CQ emission estimation NMVOC emissions were takera@s/ity data and CO
emissions were estimated using carbon conversaiarfa

Eco, = EFco, x NMVOC

where:

Eco,— CGO, emissions (Gg)

EFc0, — estimated COemission factor
NMVOC — NMVOC emissions (Gg)

Emission factors

CO, emission factors for emission from additional ravaterials use in glass production
processes were taken from reports of glass pramugtiants submitted within EU ETS
implementation and from applications to GHG permithese are plant specific emission
factors.

Table 4.15 Emission factors for materials use in gks production (t emissions / t product
or raw material)

1990 — 2010
Fluorspar use 0.0017
Potash use 0.32
Barium carbonate
(whiterite) use 0.223
Butylacetate use 1.0
(NMVOC)*° '

For CQ emission from glass fibre production estimatiode86f carbon content conversion
factor. According to IPCC 206§ indirect emissions of COrom atmospheric oxidation of
emitted NMVOC are to be included in the nationaission inventory. The average amount
of carbon in NMVOC is assumed to be 889 he default carbon content conversion factor
of IPCC 2006 that is 60% was assumed as too low.

The CQ emission factor was estimated using following diqua

EF,., =80%x 44009812011

where

EFco,— CO, emission factor (Gg/GQ)

80% — the average amount of carbon in NMVOC

44.0098 / 12.011 - carbon dioxide and carbon mameiso

This leads to an emission factor for indirectG€lease of 2.931299642 kg gkiy NMVOC.
Activity data

Amount of raw materials used in glass productiogquge small as fluctuates in whole time
series. Although use of potash increased shar@p04-2005, the use stopped in 2005 due to
closure of glass production plant (Table 4.16).

% For emission estimation only for year 1990-1996¢es 1997 the plant reported data from nationahlzse
“2-AIR" is used

31 http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdifVolumel/V1 7 _Ch7_Precursors_Indirect.fitige 7.6)
%2 Basing of the most often used average carbon csiovefactor
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Table 4.16 Activity data for raw materials use in ¢ass production 1990-2010 (Gg)

Use of | Use of | Use of barium Use of
potash | fluorspar carbonate | butylacetate

1990 0.0013
1991 0.0018
1992 0.0011
1993 0.0217 0.0021
1994 0.0100 0.0013
1995 0.1158 0.0016
1996 0.1181 0.0036
1997 0.0328
1998 0.0743
1999 0.1074
2000 0.0840

2001 | 0.0318| 0.1520
2002 | 0.1420| 0.1580
2003 | 0.1671| 0.2160
2004 | 0.1191| 0.2460

2005 | 0.0376 | 0.2652 0.0115
2006 | 0.0198| 0.2221 0.0209
2007 | 0.0088| 0.2013 0.0096
2008 0.2552
2009 0.4084
2010 0.6222

In 2008-2010 only use of fluorspar in glass fibreduction plant is occurring as other two
glass production plants or either stopped its @gtor suspended it.

4.2.6.3Uncertainties and time series consistency

The uncertainty of activity data for this sectoagsumed as 2% as plant specific reported data
Is used. Accredited verifiers and Latvia’'s RegioRavironmental Boards verify the activity
data reported in production plant’s annual GHG repwithin ETS so the activity data is
adequately verified.

CO, emission factor for this sector are taken fronsglproduction plant so the uncertainty
could be assumed as quite low. Still the estimatibthe emission factor can’t be adequately
verified so the uncertainty is assumed as quitk kig0%.

Time series of the estimated emissions are consisted complete because the same
methodology, emission factors and data sourcesused for sectors for all years in time
series. All emissions with exception of g@missions for use of fluorspar and potash as well
as NMVOC emissions for glass fibre production apé estimated due to lack of estimation
methodology.

Time series consistency was checked by verifying @Banges and attention was paid to
changes that increased 10% level. There are noissizbs.

4.2.6.4Source-specific QA/QC and verification

QA/QC check is performed with Tierl method from (PGPG 2000. Latvia’s national
inventory QA/QC plan is ruled in national legistatiand approved by Cabinet of Ministers.

Activity data, CQ emission factors and estimated emissions fromsgasduction plants are
taken from the annual GHG reports that plants stlaithin EU ETS. All GHG reports are
verified by the ISO accredited verifiers that chedkat all reported information is correct and
corresponds to certain requirements from the latysl. Regional Environmental Boards also
check the annual GHG reports and approves thetrémwerything reported is correct.
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Emissions are checked using time series consistehegk for the IEF estimated in CRF
Reported and all IEF changes that are higher tlB&f ib time series are double-checked and
reasonable explanation for IEF changes has tou&lfo

Each expert reviewer has to check and fill in Q@nfdor each category taking into account
criteria given in QA/QC plan approved in nationagiklation. Form then is sent to National
Inventory Compiler and archived.

4.2.6.5Source-specific recalculations
No recalculation has been done for the sector.
4.2.6.6Source-specific planned improvements
No improvements are planned.
4.2.7 Bricks Production (CRF 2.A.7)
4.2.7.1Source category description

Bricks production has strong traditions in Latvepaoduction plants operate many decades,
for example in bricks production plant “LODE” theidk production was started in 1964. Still
from 5 now operating bricks production plants oty were operating up to 1990, there is
no information if the other companies were workfog time period 1990-1993 what is not
covered by GHG permit application requirements.

For now it is known that only plants 1 and 5 weperating in time period 1990-1993 so the
indicator IE is used for both these plants in tipegiod 1990-1993. As it was not possible to
obtain the data for raw materials use in Bricksdpidion companies No 1 and 5, there wasn't
possible to estimate the emissions using the saetkadology as for 1993-2008 and follow
the consistency. Therefore the £€nissions were estimated only using total produwcexks
amount for 1990-1993 for these two plants. And raft®93 it was possible to increase
methodology level and estimate €émissions for each plant separately.

4.2.7.2Methodological issues

Estimation of C@ emission factor in bricks production plants isxemtcomplicated and based
on physical and chemical characteristics of rawenmts and type of activity data for
estimations of emissions.

CO, emission estimation for 1990-1992

For year 1990-1992 no plant specific data is al#@ldrom bricks production plants so €0
emission estimation for these 3 years is done basedinal produced bricks amount if
average weight of one brick is known.

According to statistical information average weiglitone brick is 3.9kg and according to
plant data average produced bricks / used clay isti.25.

Then is final amount of produced bricks is knowsipossible to determine approximate clay
consumption (Table 4.17). In G@mission estimation emission factor 0.047 #€0sed clay
Is used.

Table 4.17 Data and assumptions used for G@mission estimation for 1990-1992

1990 1991 1992
produced bricks (piece) 471800000 546423000 2593180
average weight of one brick (kg) 3.9 3.9 3.9
produced bricks (tonnes) 184002( 2131049.7 1013680.
average produced bricks / used clay ratio 1.25 1.25 1.25
used clay (Gg) 1472.016 1704.84 810.9442
CO, emission factor of used clay tG/©used clay 0.047 0.047 0.047
CO, emissions (Gg) 69.1848 80.1275 38.1144
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CO, emissions are estimated differently in Latvia\gefibricks production plants as well as
estimation methodology differs because it was pdssto use higher tier of emission
estimation in last years due to availability of @esary activity data and laboratory measures
of used raw materials.

4.2.7.2.1 1st bricks production plant

During the revision of % bricks production plant’s application to GHG petnainnual GHG
reports for 2005-2009 it was stated that the pteast changed used CO2 emission estimation
methodology 3 times:

1. CO, emission for time period 1993-2004 was estimatgdusing used clay as an
activity data and C@emission factor for used clay — 0.047 #iQused clay. The
particular emission factor is determined for totaded clay data when clay
characterizations are not known. £@missions are determined by ignition loses of
clay: in 1000° C — 4.7% of instant G@ emitted).

2. For 2005-2007 the plant is using calculation metBod alkali earth oxides, from the
MRG when calculation is based on the content ofGa®, MgO and other (earth)
alkali.

3. For years 2008-2009 plant is using the calculatn@thod A — carbon input, from the
MRG when calculation is based on the carbon inputeach of the relevant raw
materials. Tier 1 emission factors from the MRGresponding particular method are
used when conservative value of 0.2 tonnes Gg008794 tonnes of C{Pper tonne
of dry clay is applied for the calculation of theigsion factor instead of results of
analyses.

First bricks production plant’s used methodology @, emission estimation in whole time
series is inconsistent as methodology is changedraletimes and for 2008 estimation
methodology is again switched from Tier2 to Tient alefault average GGmission factor
is used. To make emission estimation more or lessistent C@emission for year 2008 was
recalculated.

Methods

The CQ emissions in whole time period was calculated bing calculation method B —
alkali earth oxides, from the MRG when calculatisiased on the content of the CaO, MgO
and other (earth) alk&fi

According to bricks production plant’s reported amhation the following equation to
estimate C@emissions was used:

cQ, = ¥ ((AD,,, x AD,0)* EF x CF)

where:

CO, — total CQ emissions from bricks production (Gg)
AD,,,, — activity data of used raw materials — clay (Gg)

AD ca0,mgo— CaO and MgO content in used raw materials (%)
EF — CQ emission factor of CaO and MgO (Gg/Gg)

CF — conversion factor

Emission factors

CO, emission factors for CaO and MgO — 0.785 and 1f682onne CQ per tonne of oxide
respectively, were taken from MR&Table 4.18).

Activity data

% http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:POpage 80)
3 http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:POpage 81)
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As MgO and CaO content data was not available éary 1993-2004 so the data reported in
bricks production plant’'s GHG report for 2005 waed: MgO content — 4.9%, CaO content
—11.6%.

As for years 2008-2009 different emission estioratmethodology is used and MgO and
CaO data is not available content data of 2006-20683 used also to estimate emissions for
2008-2009: MgO content — 2.9%, CaO content — 10.23%

Table 4.18 Data and assumptions used for G@mission estimation from ' bricks
production plant

3 S S o = |68 _|ox g |o —
S S = = —~ — T
58| 25| 85 [228|828|0C8|0C8(s588|5532
e=| =< | OF =E-|CE= |8 “uéoEvéogé
3 8 8 =T Ow o
1993| 2.000| 4.90%| 11.60%  0.09§ 0.23p 1.092 0.7850.29 0.876
1994 | 2.400| 4.90%| 11.60%  0.118 0.278 1.092 0.7850.35 0.876
1995| 2.700| 4.90%| 11.60%  0.132 0.31B8 1.092 0.7850.39 0.876
1996 | 3.000| 4.90%| 11.60%  0.147 0.348 1.092 0.7850.43 0.876
1997 | 3.600| 4.90%| 11.60%  0.176 0.418 1.092 0.7850.52 0.876
1998| 4.000| 4.90%| 11.60%  0.194 0.464 1.092 0.7850.58 0.876
1999 | 4.400| 4.90%| 11.60% 0.214 0.51p 1.092 0.7850.64 0.876
2000| 4.800| 4.90%| 11.60%  0.234 0.55) 1.092 0.7850.69 0.876
2001 | 4.800| 4.90%| 11.60% 0.235 0.55) 1.092 0.7850.69 0.876
2002 | 4.800| 4.90%| 11.60%  0.234 0.55) 1.092 0.7850.69 0.876
2003 | 6.500| 4.90%| 11.60%  0.319 0.754 1.092 0.7850.94 0.876
2004 | 6.500| 4.90%| 11.60% 0.319 0.75#4 1.092 0.7850.940 0.876
2005| 5.257| 4.90%| 11.60%  0.25§ 0.610D 1.092 0.7850.760 0.876
2006 | 6.245| 2.90%| 10.26% 0.18] 0.641L 1.092 0.7850.701 0.853
2007 | 7.745| 2.90%| 10.26%  0.225 0.79p 1.092 0.7850.869 0.853
2008 | 3.880| 2.90%| 10.26%  0.113 0.398 1.092 0.7850.435 0.853
2009 | 2.268| 2.90%| 10.26% 0.064 0.233 1.092 0.7850.254 0.853
2010| 1.922| 2.90%| 10.26%  0.054 0.19y 1.092 0.7850.216 0.853

4.2.7.2.2 2nd bricks production plant

CO, emissions for ¥ bricks production plant is recalculated only foeay 2008 in
comparison with plant's annual GHG report. For 12998 the plant is using the same
emission estimation methodology but for year 2008rage default emission factor from
MRG is used. As this emission factor is Tierl emisdactor but for previous years Tier2
emission factors are used it was decided to reledécemissions for 2008.

The plant was closed at the end of 2008 and waxrerated in 2009 due to company’s
reorganization when production plant using old &soinstallations were closed and all
production was transferred to other modern produadicilities.

Methods

Calculation method A — carbon input, from the MR@ used in plant's emission estimation
for its application for GHG permit as well for reing of annual C@emission:

CO, = (ADraw X ADCaCO3 X EFCaCO3 )+ (ADraw X ADMgCO3 X EFMgCO3)

where:

CO, — CO, emissions from '3 bricks production plant (Gg)
AD,, — activity data of used clay (Gg)

ADcaco3— CaCQ content in used clay (%)

EFcacos— CaCQ emission factor (Gg/Gg)

AD ygcos— MgCQ; content in used clay (%)

% http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:PO{page 79)
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ERugcos— MgCQ; emission factor (Gg/Gg)
Emission factors

Default CQ emission factors from the MRG for the Cagénd MgCQ are used. CO
emission factor for CaC{s 0.44 tCQ/t CaCQ and CQ emission factor for MgC@&is 0.522
tCO,/t MgCOQs.

Activity data

The content of CaCfand MgCQ are determined in plant laboratories or statethineral
deposits passport.

Activity data carbonate is CaGOMQgCQO; or other alkali earth or alkali carbonates
amount that is used during the reporting perioduinfelay). Carbonate mass is estimated
using clay consumption amount and results of clagtent measurement with maximal
allowable process uncertainty of + 2.5%. (Tablé%.1

Table 4.19 Data and assumptions used for G@mission estimation from 2% bricks
production plant

1999 2000 2001 2002 2003 2004 200% 2006 2007 2008

Use of clay (Gg) 11.750] 16.37 17.637 20.6{0 23.0521.648 22.983 28.559 37.20 13.975
MgCG; content (%) 5.00% 5.00% 5.00% 5.00% 5.00P%6 5.00% .98p0 9.56% 9.52% 9.50%
CaCQ content (%) 9.00% 9.00% 9.00% 9.00% 9.000 9.00% .0GP8 13.15% 13.10% 13.109
MgCQO; amount (Gg) 0.588 0.819 0.881 1.031L 1.153 1.082 522. 2.729 3.542 1.328
CaCQ amount (Gg) 1.058 1.473 1.587 1.85p 2.075 1.9418 002. 3.756 4.874 1.831
MgCGQ; CO; EF (tCO2/t oxide) 0.522 0.522 0.527 0.52p 0.522 52D. 0.522 0.522 0.522 0.522
CaCQ CGO; EF (tCO2/t oxide) 0.440 0.440 0.44( 0.44D 0.440 440. 0.440 0.440 0.440 0.440]
CO, emissions (Gg) 0.772 1.074 1.159 1.354 1.515 1.4222.638 3.077 3.993 1.50
Average CQEF (tCO2/t oxides) 0.469 0.469 0.469 0.469 0.469 .469 0.477 0.475 0.475 0.474

As it was mentioned the plant wasn’t operated i@28nd it is approved that most likely the
plant will not be reopened again.

4.2.7.2.3 3rd bricks production plant

CO;, emission that 8 plant is estimated for 1998-2004 in its applicatfor GHG permit
during the implementation of ETS in Latvia by usthg@ methodology that is not in line with
IPCC Guidelines. Still in the application the pldrad reported the MgO and CaO content
data in used dry clay so the emissions were releaézliusing the available activity data.

The CQ emissions from particular bricks production plavds recalculated for 2008 and

2009 as the methodology use was stated as corisistéy in 1998-2007 although the

methodology was changed in 2005. The methodology @eanged from one approach —
alkali earth oxides, to other approach — carborutiigecause the carbon input laboratory
measurement data is available since 2005. As betthadologies are appropriate and both
are assumed as Tier2 therefore the methodologygehaas considered as acceptable.

Still for years 2008-2009 lower tier emission fadiom MRG® — a conservative value of 0.2
tonnes CaCe@(corresponding to 0,08794 tonnes of LPer tonne of dry clay, was used to
estimate CQ@ emissions. The plant indicates that the lower usg is acceptable within EU
ETS as the plant is low emission producer.

Still for UNFCCC reporting the methodology changedwer tier is not acceptable so year
2008-2009 emissions were recalculated.

Methods

For 1998-2004 the plant is using calculation metBod alkali earth oxides, from the MRG
when calculation is based on the content of the, 34§D and other (earth) alkali.

% http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:PO{page 80)
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According to bricks production plant’s reported arrhation the following equation to
estimate C@emissions was used:

COZ = Z((ADraw X ADCaO,MgO)>< EF x CF)

where:

CO, — total CQ emissions from bricks production (Gg)
AD,,,, — activity data of used raw materials — clay (Gg)

AD ca0mgo— CaO and MgO content in used raw materials (%)
EF — CQ emission factor of CaO and MgO (Gg/Gg)

CF — conversion factor

The plant for time period 2005-2007 is using thiewdation method A — carbon input, from

the MRG when calculation is based on the carbouatiop each of the relevant raw materials.
As it was mentioned above the plant in using déiftrmethodology again for 2008-2009 so
the data was recalculated using the emission estimaethod as for 2005-2007. Following

equation from MRG is used to estimate emission2@@5-2009:

CO, = (ADraw X ADCaCO3 X EFCaCO3 )+ (ADraw X ADMgCO3 X EFMgCO3)

where:

CO, — CO; emissions from "3 bricks production plant (Gg)
AD,,, — activity data of used clay (Gg)

ADcaco3— CaCQ content in used clay (%)

EFcacos— CaCQ emission factor (Gg/Gg)

AD ygcos— MgCQ; content in used clay (%)

EFRvgcos— MgCQ; emission factor (Gg/Gg)

Emission factors

CO, emission factors for CaO and MgO — 0.785 and 1f682onne CQ per tonne of oxide
respectively, were taken from MRQTable 4.2.17).

CO, emission factors for CaGGand MgCQ — 0.44 and 0.522 for tonne G@er tonne of
carbonates respectively, were taken from MR® recalculate the emissions. (Table
4.20,Table 4.21)

Activity data

For 1998-2004 emission estimation MgO and CaO ente used. According to mineral
passport of State Geology Service’s quarry “Pragjratkali earth oxides — MgO and CaO,
contents are 8.03% and 3.02% respectively.

For years 2005-2007 emission estimation the cositeh€CaCQ and MgCQ are determined

in plant laboratories or stated in mineral depopigssport and are 12.79% and 10.75%
respectively. As for year 2008-2009 the carbongetest percentage amount is not known the
data of 2005-2007 was used (Table 4.20, T4l24).

According to production plant’s application for GH@®rmit and annual GHG reports activity
data of used raw materials is estimated usingwatlg equation:

AD_,=AD, x(1-M)

clay

where:

AD,,,, — activity data of used raw materials — dray ¢lag)
AD iy — amount of used clay (Gg)

M — moisture content of clay in bricks pressinggass (%)

37 http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:POpage 81)
3 http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:PO{page 79)
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For year 2005-2010 the activity data was estimatedsing following equation from bricks
production plant's GHG report:

ADraW = Z(ADbulk xM av)

where:

AD,,,, — activity data of used raw materials — clay (Gg)
ADy,x — amount of dried bulk materials (pieces)

Mg, — average mass with 0% moisture content (Gg)

The activity data was estimated by plant randoraking 10 examples of production from
drying tunnels dried after that till 0% moisturentent and weighted. After that average mass
of production is estimated. So for year 2005-20#® used clay is reported already with 0%
moisture content.

The used raw materials — used clay, were estimiayethking into account the moisture
content of the clay.

Table 4.20 Data and assumptions used for G@mission estimation from 3rd bricks
production plant

1998 1999 2000 2001 2002 2003 2004
use of clay (Gg) 7.47 9.656 10.25D 10.375 11.237 .96 | 11.600
moisture content (%) 17.00% 17.00% 17.00%  17.00% .0QP% | 17.00%| 17.00%
used raw materials - dry clay (Gg) 6.20 8.01 8.51 .618 9.33 9.10 9.63
MgO content (%) 8.03% 8.03% 8.03% 8.03% 8.03P%6 8.03%8.03%
CaO content (%) 3.02% 3.02% 3.02% 3.02%% 3.02% 3.0R%3.02%
MgO amount (Gg) 0.498 0.644 0.683 0.691 0.749 0.7810.773
CaO amount (Gg) 0.187 0.242 0.25Y 0.260 0.282 0.2750.291
MgO CO, EF (tCO2/t oxide) 1.092 1.092 1.092 1.092 1.092 94.0| 1.092
CaO CQ EF (tCO2/t oxide) 0.785 0.785 0.785 0.785 0.785 8B.7| 0.785
CO, emissions (Gg) 0.6907 0.89 0.95 0.96 1.04 1.0n 71.0
Average CQ EF (tCQ/t oxides) 1.008 1.008 1.008 1.004 1.008 1.008 a.0p

Table 4.21 Data and assumptions used for G@mission estimation from 3rd bricks
production plant (continuation)

2005 2006 2007 2008 2009 2010
use of clay (Gg) 29.891 22.316 23.854 77.687 19.814 32.513
MgCO; content (%) 10.75% 10.75% 10.75% 10.75% 10.78%10.75%
CaCQ content (%) 12.79% 12.79% 12.79% 12.79% 12.79%12.79%
MgCO; amount (Gg) 3.213 2.399 2.564 8.351 2.130 3.495
CaCQ amount (Gg) 3.823 2.854 3.051 9.936 2.534 4.158
MgCOQO; CO2 EF (tCO2/t oxide) 0.522 0.522 0.522 0.52%2 0.522 0.522
CaCQ CO2 EF (tCO2/t oxide) 0.440 0.440 0.440 0.440 0.440 0.440
CO, emissions (Gg) 3.359 2.508 2.681 8.73 223 3.65
Average CQ EF (tCG/t oxides) 0.477 0.477 0.477 0.477 0.477 0.477

4.2.7.2.4 4th bricks production plant

The CQ emission estimation from™bricks production plant is rather complicated doe
allowed approach in Latvia that Latvia’s ETS operatan use different methodology for
every year to estimate their g@missions.

After the review of ¥ bricks production plant’'s application for GHG pérrduring ETS
implementation in Latvia and the plant's annual GH@orts in 2005-2008 the plant’s used
methodology for C@ emission estimation in time series is inconsiseimethodology is
changed four times during whole time series:
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CO, emission for time period 2000-2004 was estimatgdufing used clay (with
moisture content 23%) as an activity data and, €@@ission factor for used clay —
0.0658 tCQ/t used clay. Then COemission factor for dry clay is estimated by
reducing it by 23% that gives emission factor -60666 tCQ/t used clay.

The plant for year 2005 is using the calculatiorthmd A — carbon input, from the

MRG when calculation is based on the carbon inputeach of the relevant raw

materials. The content of Cag@nd MgCQ are determined in plant laboratories or
stated in mineral deposits passport. Default @@ission factors from the MRG for

the CaCQ and MgCQ are used.

For years 2006 and 2007 the plant is using calomanhethod B — alkali earth oxides,
from the MRG when calculation is based on the gunté the CaO, MgO and other
(earth) alkali.

For year 2008 plant is using the same calculatiethod A as for year 2005— carbon
input, from the MRG when calculation is based oa tlarbon input on each of the
relevant raw materials. Still Tier 1 emission fastérom the MRG corresponding
particular method are used when conservative vafu@.2 tonnes CaC£0.08794
tonnes of CQ per tonne of dry clay is applied for the calcaatof the emission
factor instead of results of analyses.

So to make emission estimation more consistens €@®issions from @ bricks production
plant was recalculated:

1.

for years 2000-2004 were recalculate by using taR€@ and MgCQ content data
reported by plant in its application for GHG permihen ETS was implemented in
Latvia — CaCQ@ — 11.48%, and MgC®—- 1.8%, and using emission factors from
MRG.

For year 2006-2007 the Cag@nd MgCQ content data were estimated from MgO
and CaO content data corresponding molar mass @f, MgO and C®

For year 2008 the same Cagénd MgCQ content data as for 2007 was used in
emission estimation as other information was nailalile (Table 4.22).

Methods

As bricks production plant is constantly changirsgadi methodology to estimate their annual
CO, emissions within ETS requirements, the emissioesewecalculated using the most
appropriate approach for the best result. As the@aand MgCQ content data was available
for 2000-2004 and then for 2005 but MgO and CaQeatrdata was available for 2006-2007
it Waggdecided to estimate @@missions using Calculation A method — carbon tirfpam
MRG™.

The following equation was used to estimate, @®issions from % bricks production plant:

CO, =(AD

X AD¢oco, X EFcacq, )+ (AD x ADygco, X EFMgCOs)

clay clay

where:

CO, — CO, emissions from @ bricks production plant (Gg)
AD,y — activity data of used clay (Gg)

ADcaco3— CaCQ content in used clay (%)

EFcacos— CaCQ emission factor (Gg/Gg)

ADygcos— MgCQ; content in used clay (%)

ERugcos— MgCQ; emission factor (Gg/GQ)

Emission factors

%9 http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:POjpages 78,79)
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CO, emission factors for CaGGand MgCQ — 0.44 and 0.522 for tonne G@er tonne of
carbonates respectively, were taken from MR recalculate the emissions.

Activity data

The plant reported that amount of carbonates (Ga&®d MgCQ) in used clay is estimated
according to chemical content of clay that was mieitged in Institute of Silicate Materials.
For years 2005 the CaG@nd MgCQ content is taken from production plant’s annual@&H
report. For years 2006-2007 Cagand MgCQ data was estimated by taking into account
used clay content data and its estimation paraseateilable from bricks production plant.
For year 2008 that particular data was no availabléhe percentage amount of carbonates of
year 2007 was used. (Table 4.22)

According to production plant’s application for GH@®rmit and annual GHG reports activity
data of used raw materials is estimated usingwatlg equation:

AD,,,, =Y (ADyy, x M, — M, x moisture/100)— M

where:

AD,,,, — activity data of used raw materials — clay (Gg)

ADy,x — amount of dried bulk materials (pieces)

Mg, — average mass (Gg)

Mpuk — mass of dried bulk materials loaded in furnace
moisture/100 — average moisture content of clay (%)

M chippings— Mass of dried scobs (Gg)

Mienisite— Mass of tenisite (granulated burnt defectiveseodmics) (Gg)

M

chippings ~ 'V tenisite

Mass of chippings wasn'’t taken into account as biomass and is assumed as, @€utral.
Mass of tenisite — granulated burnt defectivesref/jpusly made ceramics that is folded into
mass of clay to improve lasting of final producti@not taken into account as it is secondary
process and during repeated burning the @®issions are not emitted.

Table 4.22 Data and assumptions used for G@mission estimation from 4th bricks
production plant

2000 2001 2002 2003 2004 2005 2006 20q7 2008

use of clay (Gg) 9.000 11.747 24.090 25.284 22.9835.246 29.826 34.166 27.329

MgCOQO; content (%) 1.80% 1.80% 1.809 1.80% 1.80% 6.47% 47%. 6.67% 6.67%

CaCgG content (%) 11.48% 11.48%  11.48% 11.48% 11.48% 62P4.| 14.62%| 13.71% 13.71%

MgCO; amount (Gg) 0.162 0.211 0.434 0.454 0.414 1.684 9249. 2.280 1.824

CaCQ amount (Gg) 1.033 1.348 2.766 2.89Y 2.638 3.691 364. 4.684 3.747

MgCO; CO, EF ] I A i
(G027 oxide) 0522 | 0522 | 0522| 0522 05232 0522 0542 052 2205
CaCQ CO, EF

(tCO2 1t oxide) 0.440 | 0.440 | 0.440| 0.440| 0440 044D 0440 0440 4004

CO, emissions (Gg) 0.539 0.703 1.443 1.512 1.377 2.4Y7 2.926 3.251 2.601

Average CQEF
(tCQOJ/t oxides)

0.451 0.451 0.451 0.451 0.451 0.46% 0.465 0.467 6704

In year 2009 the bricks production plant is notrafiag due to economical crisis that affected
construction sector in Latvia where demand of teelpction sharply decreased. Still the non-
operation of particular plant is assumed only terapoand it is prospective that plant will be
operating again.

4.2.7.2.5 5th bricks production plant

In the bricks production plant’s application for GHpermit during the implementation of
ETS in Latvia in 2005 the CCemission for time period 1993-2004 was estimatedising
used clay as an activity data and 3fnission factor for used clay — 0.047 #iQised clay.

0 http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:PO{page 79)
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After the review of the GHG report it was statedttplant is using the total used clay data as
activity data instead of using particular CaO angiVtlata even the MgO and CaO content is
determined in Institute of Silicate Materials ftwetclay used in particular plant. The plant’s
used an unknown source €@8F for time series 1993-2004 so plant’s reportath dvere
recalculated according to available information asghg the methodology from plant’s latest
reported annual GHG reports.

Methods

The particular bricks production plant is using cddtion method B — alkali earth oxides,
from MRG". According to MRG calcination of GQs calculated based on the amounts of
ceramics produced and the CaO, MgO and other jealkthli oxide contents of the ceramics.

Following equation from bricks production plant'sraal GHG reports within EU ETS was
used to estimate G@missions.

CQ, = > ((AD,, x AD¢,04g0/100)x EF x CF)

where:

CO, — total CQ emissions from bricks production (Gg)

AD,,,, — activity data of used raw materials — clay (Gg)

AD cao,mgd0 / 100 — CaO and/or MgO content in used raw medite(®o)
EF — CQ emission factor of CaO and/or MgO (Gg/Gg)

CF — conversion factor

For some years in bricks production also Ca@@s used as additive to clay for yellow
bricks production. Following equation from plantsnual GHG reported was used to
estimate C@emissions from CaC{lse:

CO, =) ((AD,, x AD

additive

/100)x 1.785x EF x CF)

where:

CO, — total CQ emissions from additive use (Gg)

AD,,,, — activity data of used raw materials — clay (Gg)

AD 44itive0 / 100 — CaO content in used raw materials (%)
1.785 — factor to estimate CaO from used CaGada

EF — CQ emission factor of CaO (Gg/Gg)

CF — conversion factor

In latest years 2008-2009 the £@missions were estimated for different bulks aduslay
so CaO and MgO content data for these bulks diffEherefore the COemissions were
estimated separately (Table 4.2.19 continuation).

Emission factors

CO, emission factors for CaO and MgO — 0.785 and 1f682onne CQ per tonne of oxide
respectively, were taken from MR&n plant’s application to GHG permit unknown sceir
emission factor was used so the data for 1993-2@4g! recalculated using emission factor
from MRG.

Activity data

According to production plant’s application for GH@®rmit and annual GHG reports activity
data of used raw materials is estimated usingwatlg equation:

AD,,, =Y (ADy x M, — M, x moisture/100)

“! http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:Ppage 80)
“2 http://eur-lex.europa.eu/LexUriServ/LexUriServ.dd2@J:L:2007:229:0001:0085:EN:POpage 81)
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where:

AD,,,, — activity data of used raw materials — clay (Gg)
ADpy« — amount of dried bulk materials (pieces)

Mg, — average mass (Gg)

Mpuk — mass of dried bulk materials

moisture/100 — content of moisture (%)

Content of CaO and MgO in used clay is determimedndependent certified laboratory
taking analysis of used clay. Used additives — Ca({nestone flour) is weighted in
production plant before addition to clay.

For years 1993-2004 the CaO and MgO content washamk as such laboratory

measurements were done before EU ETS implementegguirements. The CaO and MgO
content data was determined only in the end of 2008 particular amount was then used
for all years in time period 1993-2004 as otheradats not available (Table 4.23, Table
4.24).

Table 4.23 Activity data, emission factors and othigparameters used for CQ emission
estimation in 5" bricks production plant

= |z |g |=® slu gl 2 Sle_| 2 3

z |5 |&8 |5 |5 |6Z|L¥ s [3s.| 8lEg|ls |s¢
S5 | 5-| 5= |85/ £5|98|0%| 85|88 g5 2R 85| 3¢

SH |S8| 2L |83 | 80 |O= |0 EQ|R2Z|R2|80| EF | g8
5718 |8 |27/8 88|83 s |g4°°E|gE|s |8

= |2 |8 |2 |8 |22|8¢g|g |z 8§88 |75
1993| 97.765| 1.43% 10.39%] 1.398| 10.153| 1.092| 0.785| 9.50 | 0.822 9.497
1994| 80.186| 1.43% 10.39%| 1.147| 8.327 | 1.0920.785| 7.79 | 0.822 7.789
1995| 107.382] 1.43%| 10.39%| 1.536| 11.152| 1.092| 0.785| 10.43 | 0.822 10.431
1996| 107.991| 1.43%| 10.39%)| 1.544| 11.215| 1.092| 0.785| 10.49 | 0.822 10.490
1997| 111.065 1.43%| 10.39%) 1.588| 11.534| 1.092| 0.785| 10.79 | 0.822 10.789
1998| 133.373 1.43%| 10.39%)] 1.907| 13.851| 1.092| 0.785| 12.96 | 0.822 12.956
1999 135.801 1.43%| 10.39%] 1.942| 14.103| 1.092| 0.785| 13.19 | 0.822 13.191
2000| 112.495| 1.43%) 10.39%| 1.609| 11.683| 1.092|0.785| 10.93 | 0.822 10.928
2001|117.412 1.43%) 10.39%]| 1.679| 12.193| 1.092| 0.785| 11.41| 0.822 11.405
2002| 118.883 1.43%] 10.39%]| 1.700| 12.346| 1.092| 0.785| 11.55| 0.822 11.548
2003| 95.357| 1.439%10.39%]| 1.364| 9.903 | 1.0920.785| 9.26 | 0.822 9.263
2004| 105.546| 1.43%)| 10.39%| 1.509| 10.961| 1.092|0.785| 10.25| 0.822 10.253
2005| 88.293| 0.39% 1.75% | 0.344 1.545| 1.0920.785| 1.5889| 0.841 1.5889
2006| 94.435| 0.39% 1.75% | 0.368 1.653 | 1.0920.785| 1.6995| 0.841 | 0.342 0.191| 0.1499| 1.8494
2007| 80.895| 0.36% 1.47% | 0.291 1.189| 1.0920.785| 1.2515| 0.845 | 1.218 0.682| 0.5354| 1.7869

Table 4.24 Activity data, emission factors and othigparameters used for CO2 emission
estimation in 5th bricks production plant (continuation)

2008 2009 2010
‘(‘é‘;)"f clay |6 32228.32628.82013.208 1.049(21.018 22.050, 1.194 | 0.823| 21,05821,154 20,796
MgO 1.23%| 1.35% 1.26%)| 1.09% 1.09% 1.07%| 1.16%)| 1.12%0,1129%0,123%4 0,113%0,116%
content (%)
(CO/"(’)‘)O contenty 3506(0.4194 0.38%| 0.259%4 0.25% 0.27% 0.27%| 0.23%| 0,23% | 0,26% | 0.24%| 0.28%
MgO 0.324|0.382| 0.363| 0.144| 0.011|0.225| 0.256| 0.013| 0,001 0,026 0,034 0,0p4
amount (G