SRR,

}.ﬁﬁ. REPUBLIC OF ESTONIA
% ENVIRONMENT AGENCY

ESTONIAN INFORMATIVE
INVENTORY REPORT(12914

Submitted under the Convention on LorAgange
Transboundary Air Pollution

Tallinn 206



Estonianinformative Inventory Repoi2016

Data sheet

Title: Estonian Informative Inventory Report 199014
Date: March 18" 2016

Authors:  Natalija Kohy pollutants emission trendstationary fuel
combustion, fugitive emissions and industrial processes
Helen Heintalw transport
Elo Mandek agriculture
Ardi Linkg solvents and other product use, waste

Editor: Ardi Link

Contact: Elo Mandel
Estonian Environment Agency
adzadl YNS (1SS 00X mMncwmc ¢ClFffAYyYyS ¢
Email: Elo.Mandel@ewir.ee

Cover photos:

1. Tallinn medieval Old Town (souregevw.traveloutthere.con);
2. Tallinn city centre (photo by Raul Mee);
nﬂ 3. Kakerdaja Fen (photo by Kalev Vask)i Aa 2y$S 27F ivenfa itt NESAE G
covers an area of approximately 1000 hectares. The most unique feature of this picturesque
fen is that it has two levels of different height. Thousands of water birds stop on the fen in
spring and autumn. Lake Kakerdaja can be found right imigelle of the fen.


mailto:Elo.Mandel@envir.ee
http://www.traveloutthere.com/

Estonianinformative Inventory Repoi2016

TABLE OF CONTENTS

ABBREVIATIONS ...ttt et e s et e e e e e e e e s e sttt e e eeeaee st e aeeeeaaans 10
EXCUTIVE SUMMARY ....cotiiiiiiiiiiiiititimiteeeeee e e e e e e e s s asssbbesansssssseeeeeeeaeeessssnnssssssenssnes 15
1. INTRODUCTIQN ... .utiiiiiiiiiieeeeaiiiiime st et e e e e e e s s s ine s snasaareeeeaaeeeessasnnnneannnes 24
1.1. National inventory DackgroUNd..............oooeeiiiiiiiiiiiiiieee e 25
1.2. Institutional arrangements for inventory preparation...............cccccvvveeeeeeeeeennnnns 26
1.3. The process of INVENLOry Preparation. ... eiirriiiiieeeee e e asiieeeeeeeee e 26
1.4. Methods and data SOUICES..........coeeeiiiiie et nennnes 29
ST (= A O 1 (=T [0} 4 =R 29
1.6. QA/QC and Verification MethOdS..........ccoevvviiiiiiiiiieeeee e 31
1.7. General uncertainty evaluation.................ccccoooi i 31
1.7.1. Overview of the method.............oooi i 32
1.7.2. Result of uncertainty evaluatiQn.............c..uuviiiiiiierriiii e 35

1.8. General Assessment of COMPIEIENESS........ccccuviiiiiiiiiie e 36
2. POLLUTANTS EMISSITRENDS......cooni e e e e e 39
2.1. Sulphur dioXide........ccoeeieeeeeee e AL
V20 11 oo =T I Do [ PUPPOPPRPPPR” 57
2.3. Nortrmethane volatile compounds.........cccoooeiviiiiii e, 44
P N 01101 o = VPRSP PPRPPRPY 45
2.5. Carbon MONOXIO......ccce et a7
2.6, PartiCUIALES. .. uueieiiiii st e e e e e e e ettt e e e ettt e e e e e e e e ee e e e eeeraneerennnrnnnnes 48
2.7. HEAVY METAIS........eeieieeeiii ettt e e e e e e e e e 52
2.8. Persistent organic POIULANES...........ooiiiiiiiiiiiieee e 54
3. ENERGY SECTOR (NER.L......cciiiiiiiiiiiiit ittt e s amee e e e e e e e e e s e 57
3.1, OVErVIBV Of the SECIOL....cciiiiiii ittt e e e e e 58
3.2. Stationary fuel combUSLION...............ooiiii e 64
3.2.1. Sources category deSCHPLION...........evverrerieiiriri e 64
3.2.2. MethodolOgiCal ISSUEBS.........uuiiiiiiiiiiiiii e 70
3123 UNCEITAINTY. .. eeeieeee ettt e e e e et e e e e e e e e e e e e b eeee s 81
3.2.4. Sourcesspecific QA/QC and VErifiCaIO............uurrrrrrriiiiiiiieeeeeees e eee e e 82
3.2.5. Sourcesspecific planned improvementsS...........ooouveiiieieieeeeiiiieee e, 82

G 70 O I = 15 o L ] A PSP 82
3.3.1. Overview Of the SECIQAL...........ooiiiiiiiiiiieiieeee s 82
3.3.2. Aviation (L. A.3.@l (IF11))..eeeeeeeeiiiii e 87



Estonianinformative Inventory Repoi2016

3.3.2.1. Source category desSCrPUQN..........cciiiiiiiiiiiiieeeeeiieeeeeeeeeeiieeeeeeeeeeeeaeeaeeeed 87
3.3.2.2. MethOodOlOgICal ISSUBS........uiiiiiiiieeeiiiiii e 91
3.3, 2.3  UNCEIAINTY.....ceeiieeeeiieeeeeeeeeeee ettt e e e e e a e e e e e e e eaaas 94
3.3.2.4. Souce-specific QA/QC and verificatiQn..............coeevveeeiiiiiiiiieeiiiiiiiniinnns 95
3.3.2.5. Sourcespecific planned IMProvemMEeNts.............ccoevvveveeeeeeeeeeeeeeennennnnnnnns 95
3.3.3. Road transport (LA3BMII) ........iiiieieieeiie e 95
3.3.3.1. Source category desCriptiQn............coevvviiiiiiieeeieeeeeeeeeeeeeeeeeeeer e 95
ICTRCTRC J20 |V =11 g To o [o] (o To o= U £ ST U= R 100
GG T J0C TR U 1 [ox =T o = 11 o1 Y 105
3.3.3.4. Sourcespecific QA/QC and verificatiQn...............eeevveeeeiirieiiiieerenennnnnn. 105
3.3.3.5. Sourcespecific planned IMProvemesit.............ceevvvveveeevevrrveenneernnnnnnnnns 105
3.3.4. RAIIWAYS (NFR LASEC)....euiiieiiiiiieeeee ettt 106
3.3.4.1. Source category descCriptiQn.............ccoeiiiiiiiiiieiiieeieeeeeeeeeeeeeeeeeeaeeaaaees 106
3.3.4.2. MethodOoIlOgICal ISSUBS.......uuviiiiiiiiiiiiirr s e e e e e e e e e e 109
3.3 4.3, UNCEIAINTY......cceiiiiiieiiieeeeeeeeeeeeee e 111
3.3.4.4. Sourcespecific QA/QC and verificatiQn..............ceeeeveevevevreeenneennnnnnnnnn. 111
3.3.4.5. Sourcespecific planned improvements............cccccvvveeeereeeeeeee e 111
3.3.5. National navigation (NFR LTA3I).......ccouiiiiiiiiiiiiieeeeeee e 111
3.3.5.1. Source category deSCrPLQN..........uuuriiiiieeeeiiiriiiiiie e e e 111
3.3.5.2. MethodOoIlOgICal ISSUBS.......uuviiiiiiiiiiiii s e e e e e e e 114
3.3.5. 3. UNCEIAINTY......cceiiiiiieiieeeeeeeeeeeeee e 115
3.3.5.4. Sourcespecific QA/QC and verificatian.................oeevvvvvevvniiiveeniiennnnnn. 115
3.3.5.5. Sourcespecific planned IMprovements................eeevveevevevvvevnneennnnnnnnnn. 115
3.3.6. Other norrroad mobile MAaChINErY.........cooiiiiiiiiii e 116
3.3.6.1. Source category deSCrPLQN.........uuuriiiiieeeeeiiiiiiiiiie e e e e e 116
3.3.62. MethodologiCal ISSUES........uuiiiiiiiieiiiiiiie e 120
3.3.6.3. UNCEIAINTY ...ceiiieeeeiieiee ettt e e e e e 122
3.3.6.4. Sourcespecific QA/QC and verificatian................cceevvvvvevvviiiveeininnnnnnn. 123
3.3.6.5. Sourcespecific planned IMProvements................eeevveevvvevvvevnneeennnnnnnnn. 123
3.3.7. International maritime navigation (NFR LA3di.(1))....ccooeeiiiiiiiiiiiiieeeeeeeeenn. 124
3.3.7.1. Source category deSCrPUQN..........ccuiiirriiiee e eeeeeiie e e e e e e eeeens 124
3.3.7.2. MethodolOgiCal ISSUES........uueiiiiiieeiieiiiiie e 126
3.3 7.3 UNCEITAINTY . ..eeeieee ettt a e e e e e 128
3.3.7.4. Sourcespecific QA/QC and verificatiQn...............cevvveeevvevreieineennnnnnnnnn. 128
3.3.7.5. Sourcespecific planned iImprovements............cccvvvvvviiiiieeeeeeviiiinieeeenn 128



Estonianinformative Inventory Repoi2016

3.4. Fugitive emiSSIONS (NFR L1.B)......uuiiiiiiiiiiiiiiiiirs e 128
3.4.1. Overview Of the SECIQL..........ccooiiiiiiiiiiieeeeeeeeeeeeeeeee e 128
3.4.2. Distributionof oil products (NFR 1B2aV)........ccccceviieiiiiiiiiieeeeeeeeeeeeeeeeeeee 131

3.4.2.1. Source category deSCrPLQAN.........uuuuriiiieeeeeiiiiriiiiiee e 131
3.4.2.2. MethodOolOgICal ISSUBS.......uuviiiiiiiiieiiiiirres s e e e e e e e e e aaaaeas 132
3.4.2.3. Sourcesspecific QA/QC and verification...........cccooeevveeiiiiiiiiiieeeeeeeee, 135
3.4.2.4. Sourcesspecific planned IMpProvements.........cccceeveevieiiiiieieeee e 135
3.4.3. Natural gas (NFR 1.B.2.0)......cccooiriii e 135
3.4.3.1. Source category deSCrPLAN.........uuurriiiieeeeeiiiiiiiiree e e e 135
3.4.3.2. MethodOolOgICal ISSUR..........uuuiiiiiieeeiiiiiitie e 137
G N J0C TR U 1 o =T o = 1 1 139
3.4.3.4. Sourcesspecific QA/QC and verification...........cccooeeeeeiiieiiiiiiiieeeeeeeeen 139
3.4.3.4. Sourcesspecific planned IMpProvements.........cccccevveieieiiiieieeeee e 139
4. INDUSTRIAL PROCESSHS PRODUCT USE (IRFR.......ovvviiiiieeeeiiiiiiieneeieniee 140

4.1. Industrial processes overview of the SEeCtQr...........cccceeviiiiiiiiiieei e, 141
4.0, 1. DESCIIPUION....ceeteeeeeeeiiieittt ettt e e e e e e e e e ettt e e e e e e e e e e s s s bbb et et e e e e e e e e e nnneneees 141
4.1.2. Mineral Products (NFR 2A)......uuiiiiiiiiiieeeee e 145

4.1.2.1. Sources category deSCHPLIQMN . ......cciieeeeiiiiiiiierie e e e e e 145
4.1.2.2. MethodologiCal ISSUES.........c..uuiiiiiiiieieee et 147
4.1.23. ACHVILY Ata..........ccooiiiiiiiiieeeeeeeeeeeeeeee 149
4.1.3. Chemical iNndustry (NFR 2B).........ouuuuiiiiiiiiiiiiiscsess s e 151
4.1.3.1. Sources category deSCriptiQml.......cccceveeiiieiiiie e 151
4.1.3.2. Methodological ISSUES......cccoeveeiiiei e, 153
4.1.4. Metal Production (NFR 2C).......ouiiiiiiiiiiiiiii e 154
4.1.4.1. Sources @tegory deSCIPLIOM......uuiiiieieeiiiiiiiiiei e 154
4.1.4.2. MethodologiCal ISSUES.........c..uuiiiiiiiiiiiee e 155
4.1.5. Road paving with asphalt (NFR 2D3D)..........cccciiiiiiiieeeieeeeiieeeeee e 155
4.1.5.1. Sources category deSCriptiQml.......cccceeeeeiieeiiiii e 155
4.1.5.2. Methodological ISSUES......cccceeeeiiiee e, 157
4.1.5.3. ACHIVILY data..........coooiiiiiiiiieeeeeeeeeeeeeee 157
4.1.6. Pulp, paper and food industries (NFR 2H).............cccoooiiiiiiiiiiiiiieeeens 158
4.1.6.1. Sources category deSCrPLIQMN . ......ccceeeeiiiiiiiiiiiei e e e e e e 158
4.1.6.2. MethodologiCal ISSUBS.........c.cuiiiiiiiiiiieee et 160
4.1.6.3. ACHVILY dal@......ccoiiiiiiiiiieiiii e 161
A U [ g Tt =T = [ 1 Y PSPPSR 163



Estonianinformative Inventory Repoi2016

4.1.8. Sourcespecific QA/QC and verificatiQn.............ccovveviiiiiieieiiiiiiiiee e 163
4.1.9. Sourcesspecific planned IMProvemMENtS...........oooeeiiiiiiiiiiieieieieeee e 163
4.2. Solvent and other product usgoverview of the Sectar.............ccccceeeeeiiiiiiinnnee. 164
4.2. 0. DESCIIPUION.....eeeeeeeeeeieieetit ettt e e e e e e e e e e ettt e e e e e e e e e e e e e r et e e e e e e e e e nnneneees 164
4.2.2. Quantitative overview of NMVOCS..........ccceiiiiiiiiiiiriiieeeeeeeeevvie e eeanans 165
4.2.3. MEENOUS ...ttt e e e e e a e e e e e e e 168
N [ o= o =V | Y/ 171
4.2.5. Coating Applications (NFR 2D3d)...........ccooviiiiiiiiieeeeeeeeeeeee e 172
4.2.5.1. Source category desSCriptiQnl..........ccuuuriiiiiieieee e 172
4.2.5.2. MethodologICalISSUES..........ccuiiiiiiiiiiieee et 174
4.2.5.3. ACHVILY TALA........ccoiiiiiiiiiiieeeeeeeeeeeeeeeeee e 176
4.2.5.4. Sourcespecific QA/QC and verificatian.............eeeeeiiiiiiiiiiiiiieeieeeeeeennn 179
4.2.5.5. Sourcespecific planned IMProvements...........cccccceeeeeiiiiieeniesieeeeeeeeennn 179
4.2.6. Degreasing (NFR 2D3€).......ccuuuuuuurirrrriiiriiiiiieissss s sssesasseeaaeasaaaaaaeens 180
4.2.6.1. Source cagory deSCriptioN...........uevvereerrrerrrrrririenei 180
4.2.6.2. MethodologiCal ISSUES.........c.cuuiiiiiiiiieeee et 181
4.2.6.3. ACHVILY dal@......cciii it 182
A.2.6.4. RESUITS....coiiiiiiiiiiiiiiieit e e e e e e e e e e e e e e e e e e e e e e e e e aeaeeeeees 182
4.2.6.5. Sourcespecific QA/QC and verificatiQn.............eeeeeiiiiiiiiiiiinieeieeeeeennn 183
4.2.6.6. Sourcespecific planned irovemMents..........c.cccueeeiiiiiiiiiiieeeeee e eeee e 183
4.2.7.Dry cleaning (NFR 2D3f).....cccooeiiiiiiiiii e, 184
4.2.7.1. Source category desCriptiQn.............evuvvererrermrmneiiiiiee s 184
4.2.7.2. Methodological ISSUBS......ccceeeeeeiiee e, 184
4.2.7.3. ACHVILY AAT@......cciiiiiiiiiiie e 185
O S = U | (R 186
4.2.7.5. Sourcespecific QA/QC and verificatian..............eeeeiiiiiiiiiiiieeeieeeeeennn 187
4.2.7.6. Sourcespecific planned improvements............oocccvvveieeiiieee e 187
4.2.8. Chemical Products (NFR 2D3h)......ccccooeiiiiiiiiiieeeee, 187
4.2.8.1. Source category desCriptiQn..............vuveurrrrerrruniriiieien s 187
4.2.8.2. Methodological ISBES.......ccooeeiieeei e, 188
4.2.8.3. Sourcespecific QA/QC and verificatian.............ccceeeeieeiiiiiiiiiiiee e 190
4.2.8.4. Sourcespecific planned improvements............occccvvveiieieieee e 190
4.2.9. Printing (NFR 2D3R)......cooiiiiiiiiiiiieeeeee e 190
4.2.9.1. Source category desCripPtiO.........cccuuviiiiiieieeee e 190
4.2.9.2. Methodological ISSUBS......ccocoiiiiieiiie e 192



Estonianinformative Inventory Repoi2016

4.2.9.3. ACHVILY DaAta......cceeieieeeieeeeee e 192
A.2.9.4. RESUIS....coiiiiiiiiiiiieeit e e e e e e e e e e e e e e e e e e e e e aaaeeeees 193
4.2.9.5. Sourcespecific QA/QC and verificatiQn.............eeeeiiiiiiiiiieiiieeeeeeeeennn 193
4.2.9.6. Sourcespecific planned improvements.............ccccvveeeeiieieeeee e 194
4.2.10. Domesticsolvent use including fungicides (NFR 2D3a).............ccccce..... 194
4.2.10.1. Source category deSCrPLOMN...........oeevviveeeeeereeeieiieiiriieeeree————- 194
4.2.10.2. MethodologiCal ISSUES........cccoeiiiiiieiiii e 195
4.2.10.3. Activity Data and resultS...........cccceeeeeeiiei e 196
4.2.10.4. Sourcespecific QA/QC and verificatiQn.............ceevevvvveiievreveeeeeeninnnn. 196
4.2.10.5. Sourcespecific planned improvements............cccueeeveeeeeernenincvvnnnnnn. 196
4.2.11. Other solvent use (NFR 2D310)........ccooiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeveeeeeeeees 197
4.2.11.1. Source category deSCrPLOM.........uuurriiiieeeeiiiiiiiiiieeee e 197
1) Fat, edible and nerdible oil extraction..............cceevvvvvviiieeiiiiiniiiiiiinnnns 197
2) Preservation of WOOM.............uuuumiiiiiiiiiciies e 197
3) Vehicles deWaXing..........ccoooiiiiiiiiiiiieeeeeeeeeeeeeeeeee e ——————- 197
4) Treatment Of VENICIES. ..o 198
5) Industrial application ORANESIVES............ccovviiiiiiiiiiiiiieee e 198
4.2.11.2. MethodologiCal ISSUES.........cuiiiiiiiiiiiiiiiiieee e 198
1) Glass and Mineral wool enduction (SNAP 060401, 060402)............... 198
2) Fat, edible and nordible oil extraction (SNAP 060404)...........c.cccccvvnnes 199
3) Application of glues and adhesives (SNAP 06Q4Q5)............................ 199
4) Preservation of wood (SNAP 060406)...........cccevvvveiiieeeeeeeirierenrennnnnnnnnns 200
5) Underseal treatment and conservation of vehicles (SNAP 0604Q7)....201
6) Vehicles dewaxing (SNAP 060409)..........cccciiuuimiriiiieieeeeeiiiiiieeeeeeee 202
7)  Other (SNAP 0604L12)......ccccciiiiieiieeeee e e e e e e e e e s s e eaereaae e 202
4.2.11.3. RESUIS....coii et 202
4.2.11.4. Sourcespecific QA/QC and verification.............ceevvvvveevevvveieeriiinnnnnn. 204
4.2.11.5. Sourcespecific planned improvements.............coevvevveeeevevvveenvenennnnnn. 204
4.2.12. Other product USE (NFR 2G)........covviiiiiiiiiiiiiiieiiiiiesss s e s s e 204
4.2.12.1. Source category deSCrPLON...........covvviviiiieireeeiiiirieierre——.s 204
4.2.12.2. MethOodoIOQICAISSUES.........cceiiiiiiiiii et e e 204
1) Use of fireworks (SNAP O60601).........cuuuuuumiiiiiiiiiiaiieaieeeeeeeeeeeeeaeeaeaeans 204
2) Use of tobacco (SNAP 060602)..........ccuurrrrmmmmmmmmnnnnnnnnnnnenaaeaaseeaaseeens 205
4.2.12.3. RESUIS....ccii ittt 205
1) USE Of fIT@WOIKS ....uueiiii i e e e e e e enanes 205



Estonianinformative Inventory Repoi2016

2) USE Of tODACCA......ciiiiiiiiiiiiiiiieieeeee s 207
4.2.12.4. Sourcespecific QA/QC and verificatiQn............cceeevveeeeeievviviieeeinnnnnn. 208
4.2.12.5. Sourcespecific planned improvements............ccceeeeeeveeernnniicivnnnnnn. 208

5. AGRICULTURE (NFR.Q)....ui ittt eei et s emae e e e e e e et e eeeees 209
5.1. OVErVIieW Of the SECIAL......ccciiiiiiiiiiiiiiiie e e e e e 210
5.1.1. Sources category deSCrPLON...........uuuurrriiiirirerssr e e e e e e e e e eeeas 210
5.2. Manure Management (NFR 3B)...........coooiiiiiiiiiiiieiiiceeeeeeeeeeeeeeveevseeannn e 213
5.2.1. Source category deSCrption.........ccoeeeeeieiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeveae e 213
5.2.2. MethodoIOgiCal ISSUES..........uuuiiiiiiiiiiiiiircre e 217
LA T U o Tot =T = | TR 221
5.2.4. Sourcespecific QA/QC and verificatiQn..............ooovvvviieiiiiiiiiiiiiiiiiiiineneen. 221
5.2.5. Sourcespecific planned impProvVemMEeNLS..............eeeeviieeeriniiniiiiiiiieeeeeee e 221
5.3. Agricultural SOIlS (NFR 3D.)......uuuuiiiiiiiiiiieeiiiee e aae e e e 221
5.3.1. Source cBegory desCription...........ccooeeeeiiiiiii e 221
5.3.2. MethodolOgiCal ISSUES..........uuviiiiiiiiiiii e e e e e e e e e e e e e e e eea e 223
5.3.3. UNCEITAINTY...ceiiiieiiiiee ettt e e e e e e e e e e e e nne e 224
5.3.4. Sourcespecific QA/QC and verificatian...............oevevvvvviieeiiieeriiiiiiieiiinnns 224
5.3.5. Sourcesspecific planned IMProvEMENIS...........cooviviiiiiiiiiiiiiieieee e 224
V7N = (= TR 225
6.1. OVErVIEW Of the SECIAL.......ccii ittt e 226
7 L o= T o r= 1 o] Y/ PP PSUORPPRPRPPR 227
6.3. Solid waste disposal on land (NFR 5A)...........ooooiiiiiiiiieeeeeeeeeeeas 228
6.3.1. Sources category deSCrHPLIQMN...........c.cviiiiiiiiiiieeeeeeeeeeeeeeeeeee .. 228
6.3.2. MethodologiCal ISSUBS .......cceiiiiiiiiiiieeee e 229
6.3.3. Sourcespecific QA/QC and verificatian...........cccoeeeeeeeieeeeieeee 229
6.3.4. Sourcesspecific planned IMProvemMenNtsS............cccuvvviiieiiieee e 229
6.4. Biological treatment of waste (NFR 5B)...........coiiiiiiiiiiiiiiiiiieeeee e 230
6.4.1. Sources category deSCrHPLOMN.............cviiiiiiiiiiieeeeeeeeeeeeeeeeeer . 230
6.4.2. MethodologCal ISSUES..........cooviiiiiiieieeeeeeeeeee s 231
6.4.3. Sourcespecific QA/QC and verificatian.............cceeeeeeeiieei 231
6.4.4. Sourcesspecific planned IMProveMENIS...........covvvvviiiiiiieeeeeiee e 231
6.5. Waste incineration (NFR 5C)......ccooiiiiiiiiiiiiiieeeee e 231
6.5.1. Sources category deSCrPLION .........uuuiiiiiiiie e 231
6.5.2. MethodologiCal ISSUBS .......ccciiiiiiiiiiiiieee e 238
6.5.3. Sourcespecific QA/QC and verificatian............ccooeeeviiiiiiiiiieieere 239



Estonianinformative Inventory Repoi2016

6.5.4. Sourcesspecific planned IMProvements. ............eeveveeeiieriveriveeinmneieinnnnns 239

6.6. Waste water handling (NFR BD)..........cooooiiiiiiiiiieeeeeeeeeeeeeeevvreeeees 239
6.6.1. Sources category deSCHPLIOMN .........uuririiiiieee e e e e e 239
6.6.2. MethodologiCal ISSUBS.......coiiiiiiiiiiiee e 240
6.6.3. Sourcespecific QA/QC and verificatian.............cceeeeeeeeeeeeeeiie 240
6.6.4. Sourcesspecific phnned IMProvementS...........oovvvvvveevivivieeeiiieiins 240

6.7. Other waste (NFR BE).......covviiiiiiiiiiiiiieiieiiiieiiii s e s n e n e e e e e e 240
6.7.1. Sources category deSCrHPLOMN...........ccvviiiiiiiiiieeeeeeeeeeeeeeeeeeee s 240
6.7.2. MethodologiCal ISSUBS........coiiiiiiiiiiie e 242
6.7.3. Sourcespecific QA/QC and verificatian..........cceeeeeeeeeieiii 242
6.7.4. Sourcesspecific planned iImpProvements...........ooccuviiiiiiiieeee e 243

7. OTHER AND NATURALIESIONS (NFR 6 & L11)..ccciiiiiiiiiiiiiiiiiieeeeiiicee e 244
7.1. OVErviEW Of the SECIAL.........coiiiiiiiieiiiie e e e e 245
8. RECALCULATIONS AMPROVEMENTS.......ccciiiiiitiiiiiiis et n 246
8.1. Energy SECLOr (NFR.L)......uuuiiiiiiiiiiiiciiiss s e e e e e e e e e e e e e e e e e e e e e e e e e eeees 247
8.1.1. Stationary combustion iN €Nergy SECLOL........uuuriiiiieeiiiiiiiiiie e e e e e 247
8.1.2. TraANSPOIT SECION. ... .iieii ettt eneneenes 253

8.2. Industrial processes and product use (NFR.2).........ccccuuviiiiiiieeeiiiiiiiiiiieeeen 259
8.2.1. INAUSLIIAI PrOCESSES ... .ottt e e e e e e 259
8.2.2. Solvent and Other Product USE.............c.uuviiiiiiiiiiiiiiiiiiiiiicecce e 260

8.3. Agriculture Sector (NFR 4)........ueeeiiccciece et 261
8.3.1. Manure ManagemMENL.........coiiiiuiieiiiiiie et r e e aae 261

8.4. Waste sector (NFR B).....cooiiiiiiiiei e 264

S TR o O N | L @ I [ ] N 268
N N 1 T 270
Key sources categories level aSSESSMENL...........oovvvvvvivieieeeeeeieeieeieieeeveeeaaenees 270

N N L1 P 283
INDEX OF TABLES..... .ttt e e e e e e e e 283
ANNEX Lottt e e e e e e et e e e e e e e et e e e e e e e e e e nnreees 290
INDEX OF FIGURES ..ottt ettt e e e e nasaaea e 290



Estonianinformative Inventory Repoi2016

ABBREVIATIONS

CAS Chemical Abstracts Service, pollutants nomenclature
CEIP Centre on Emission Inventories and Projections
CEPMEIP Coordinated European Programme on Pautete Matter Emission Inventories,

Projections and Guidance

CLRTAP Convention on Long Range Transboundary Air Pollution

CN Combined Nomenclature

CollectER Point and area sources database

COPERT 4 Road transport database

CORINAIR CORe INventory AIR emisss programme

GNFR Gridding NFR (aggregated NFR categories)

EB Energy Balance

EEA European Environment Agency

EEB Estonian Environmental Board

EERC Estonian Environment Research Centre

EF Emission factor

EMEP Cooperative programme for the monitoring arebaluation of the long range
transmission of air pollutants in Europe (European monitoring and evaluation
programme)

EMTAK Estonian Classification of Economic Activities

EPRTR European Pollutant and Transfer Register

EStEA Estonian Environment Agency

EU European Union

GAINS Greenhouse Gas and Air Pollution Interactions and Synergies model

GHG Greenhouse gases

IIASA International Institute for Applied Systems Analysis

IPCC Intergovernmental Panel on Climate Change

IPPC Integrated Pollution Preventionna Control

LCP Large combustion plant

10



LPS

NECD

NFR

OsIS

PP
RAINS
QAIQC
SNAP
TVP
UNECE
UNEP

UNFCCC

Pollutants
As
B(a)p
B(b)f
B(k)f
Cd
CFC
Cr
Cu
CcoO
HCB
HCI

HFCs
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Large point sources, equals to the definition ePETR installations

Directive 2001/81/EC of the European Parliament and of the Council of 23 October
2001 on national emission ceilings for certain atmosphpollutants, OJ L 309, 27
November 2001

Nomenclature for Reporting

Webrinterfaced air emissions data system for point sources at the Estonian
Environment Agency (EStEA)

Power Plant

The Regional Air Pollution and Simulatioadel
Quiality assurance/Quality control

Selected Nomenclature for Air Pollution

True Vapour Pressure

United Nations Economic Commission for Europe
United Nations Environmental Programme

United Nations Framework Convention for Clim&hange

Arsenic
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Cadmium
Chlorofluorocarbon
Chromium

Copper

Carbon monoxide
Hexachlorobenzene
Hydrochloric acid

Hydrofluorocarbas

11



Hg

HM
1(1,2,3cd)p
NH

Ni

NMVOC

NG
NO

PAH4

Pb

PCDD/PCDF

PCB
PCP
PFCs

PM s

PMuo

POP

Se

SCCP

SQ
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Mercury

Heavy metals

Indeno(1,2,3cd)pyrene

Ammonia

Nickel

Norrmethane volatile organic compounds, any organic compound, excluding
methane, having a vapour pressure of 0.01 kPa or more at 293.15 K, or having a
correspanding volatility under the particular conditions of use. For the purpose of
the UNECE CLRTAP Reporting Guidelines, the fraction of creosote which exceeds
this value of vapour pressure at 293.15 K is considered as a NMVOC.

Nitrogen dioxide

Nitrogen oxides, nitric oxide and nitrogen dioxide, expressed as nitrogen dioxide

Polyaromatic hydrocarbons expressed as the sum of benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene and indeno(1;2d8pyrene

Lead

Dioxins and fums: 1,2,3,7,82eCDD; 2,3,4,7-BeCDF; 1,2,3,4,#8xCDF;
1,2,3,6,7,8HxCDF

Polychlorinated biphenyls

Pentachlorophenol

Perfluorocarbons

Particulate matter, the mass of particulate matter that is measured after passing

through a sizeselective inlet with a 50 per cent efficiency eat¥ ¥ | & w dp >
aerodynamic diameter

Particulate matter, the mass of particulate matter that is measured after passing

through a sizeselective inlet with a 50 per cent efficiency éufF ¥ G wmn >
aerodynamic diameter

Persistent organic pollutants, (lindane, dichlatiphenyttrichloroethane (DDT),
polychlorinated  biphenyl (PCBs), pentabromodiphenyl ether (PeBDE),
perfluorooctane sulfonate (PFOS), hexachlorobutadeine (HCBD),
octabromodiphenyl ether @ctaBDE), polychlorinated naphthalenes (PCNs),
pentachlorobenzene (PeCB) and shdrtined chlorinated paraffins (SCCP)

Selenium

Shortchained chlorinated paraffins

Sulphur dioxide

12



SQ

TSP

Zn

Units

g+Teq
Gg
GJ
GWh
kg
kPa
kt
Mg
mg

X 3
MJ
ng

t

TJ

PJ

Notation keys

IE

NA
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Sulphur oxides, all sulphur compounds expressed as wsutpbxide

Total suspended particulates. The mass of particles, of any shape, structure or
density, dispersed in the gas phase at the sampling point conditions which may be
collected by filtration under specified conditions after representative sargpdin

the gas to be analysed, and which remain upstream of the filter and on the filter
after drying under specified conditions

Zinc

Gramme

Gramme International Toxic Equivalent
Gigagramme, 10gramme
Gigajoule, 1®joule
Gigavatt hour
Kilogramme, 18gramme
Kilopascal, 10Pa
Kilotonne, 18tonne
Megagramme, 19gramme
Milligramme, 1& gramme
Mikrogramme, 16 gramme
Megajoule, 18joule
Nanogramme, 1®gramme
Tonne

Terajoule, 1& joule

Petgoule, 13°joule

Included elsewherg Emissions for this source are estimated and included in the
inventory but not presented separately for this source (the source where included
is indicated).

Not applicableg The source exists buelevant emissions are considered never to
occur. Instead of NA, the actual emissions are presented for source categories

13



NE

NO

NR
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where both the sources and their emissions are wabbwn due to availability of
bottom-up data (i.e. mainly in the energy and inthied processes sectors).

Not estimatedg Emissions occur, but have not been estimated or reported.
Not occurringg A source or process does not exist within the country.

Confidential informatiorg Emissions are aggregated and included elsewhetiee
inventory because reporting at a disaggregated level could lead to the disclosure of
confidential information.

Not relevant- According to paragraph 9 in the Emission Reporting Guidelines,
emission inventory reporting should cover all years fro®80 onwards if data are
available. However, NR (not relevant) is introduced to ease the reporting where
emissions are not strictly required by the different protocols.

14
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Executive Summary

Estonia, as a party to theonvention on Longange Transboundary Air Pollution (CLRTAP) is
required to report annual emission data, projections of main pollutants, activity data and to
provide an Infomative Inventory Report. The emissions data of all pollutants for the period
19902014 together with projections were submitted on"1Zebruary 2016. The first IR was
submitted in 2010.

The current report contains an explanation of pollutant trends eyl categories, information
about sectoral methodologies, recalculations and planned inventory improvements.

The latest recalculations in the emission inventory were made for the time period from 1990
to 2013.The reasons for the recalculations are spedifin Table 0.1 below:

Table0.1 The status of recalculations in the 2016 submission

NFR NFR name Recalculation reasons Pollutant Recalc_ulatlon

code period

1Ala | Public electricity and heat Additionally calculated BC 20002012
production

1Alc | Manufacture of solid fuels ang Additionally calculated BC 20002012
other energy industries

1A2a | Stationary combustion in Additionally calculated BC 20002012

manufacturing industries and
construction: Iron and steel

1A2b | Stationary combustion in Additionally calculated BC 2002-2012
manufacturing industries and
construction: Norferrous
metals

1A2c | Stationary combustion in Additionally calculated BC 2011-2012
manufacturing industries and
construction: Chemicals

1A2d | Stationary combustion in Additionally calculated BC 2011-2012
manufacturing industries and
construction: Pulp, Paper and
Print

1A2e | Stationary combustion in Additionally calclated BC 2011-2012
manufacturing industries and
construction: Food processing
beverages and tobacco

1A2f | Stationary combustion in Non-metallic mineral sector | NO, NMVOC, SO 20002012
manufacturing industries and | is extracted to NFR 1A2gvii| PMe.s, PMo, TSP, CO
construction: NoAmetallic Pb, Cd, Hg, As, Cr, C
minerals Ni, Zn

Additionally calculated BC
1A2gvii | Mobile Combustion in Corrections in fuel NGO, NMVOC, SO 2008, 2011
manufacturing industries and | consumption data NHs, CO, Pb

16
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NFR NFR name Recalculation reasons Pollutant Recalc_ulatlon
code period
construction: (please specify i PMe.s, PMo, TSP, Cd,| 2011
the IIR) Cr, Cu, Ni, Se, Zn,
PAHs
1A2gviii | Stationary combustion in Non-metallic mineral sector| NO, NMVOC, SO 20002012
manufacturing industries and | is extracted to NFR 1A2f PMs, PMyo, TSP, CO
construction: Other Pb, Cd, Hg, As, Cr, C
Ni, Zn
Additionally calculated BC
1A3ai(i) | International aviation LTO Corrections of data NQO, NMVOC, SO 1991, 2011
(civil) presented in the NFR table | NHs, PMe.s, PMo,
TSP, CO
1A3aii(i) | Domestic aviation LTO (civil) | Corrections of data NGO, NMVOC, SO 1991, 2011
presented in the NFR table | NHs, PMbs, PMo,
TSP, CO
1A3bi | Road transport: Passenger ca New COPERT version 11.3| NO,, NH;, PMe s, 20102013
used for emission PMyo, TSP, CO
calculations which includes| NMVOC 20062013
renewed emission factors | SQ, Cd, Cr, Cu, Ni, | 2011-2013
(199062013) and small PAHs
corrections in annual BC 2013
mileage driven (2002013) | pp 19901993,
2009, 20112013
Zn 20092013
PCDD/PCDF 19902013
1A3bii | Road transport: Light duty New COPERT version 11.3] NGO, NMVOC, SO 2011-2013
vehicles used for emission NHs, PMes, PMuo,
calculations which includes| TSP, CO, Pb, Cr, Cu
renewed emission factors | Ni, PAHs
(19902013) and small BC, Cd 2013
corrections in annual Zn 20092013
mileage driven (2002013) | PCDD/PCDF 19902013
1A3biii | Road transport: Heavy duty | New COPERT version 11.3] NO, NMVOC, N 20092013
vehicles and buses used for emission PMe.s, PMyo, TSP, CO,
calculations which includes| Zn
renewed emission factors | SQ, PAHs 20102013
(199062013) and small BC 2013
corrections in annual Pb 19901992
mileage driven (2002013) | cd 2009, 20112013
Cr, Cu 2009, 20122013
Ni 2012-2013
PCDD/ PCDF 19902013
1A3biv | Road transport: Mopeds & New COPERT version 11.3] NO 19901993,
motorcycles used for emission 2001, 2003
calculations which includes 2004, 2006,
renewed emission factors 2011-2013
(199062013) and small NMVOC 19901993,
corrections in annual 1995, 2002,
mileage driven (2002013) 2008, 201€2013
CO 19901993,
2000, 2002

2005,2007-2013

17
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NFR NFR name Recalculation reasons Pollutant Recalc_ulatlon
code period
Pb 19901993,
2012-2013
BC, Cd 2013
Cr, Cu, Ni, PAHs 2011-2013
Zn 2012-2013
1A3bv | Road transport: Gasoline New COPERT version 11.3] NMVOC 19902013
evaporation used for emission
calculations which includes
renewed emission factors
(19902013)and small
corrections in annual
mileage driven (2002013)
1A3bvi | Road transport: Automobile | New COPERT version 11.3| PM.s, PMo, TSP, Cr, | 20092013
tyre and brake wear used for emission Cu, Zn
calculations which includes| Pb 20092011, 2013
renewed emission factors | Cd, Se 2011, 2013
(19902013) and small Ni 20102013
corredions in annual
mileage driven (2002013)
1A3bvii | Road transport: Automobile | New COPERT version 11.3| PMe.s, PMo, TSP 20092013
road abrasion used for emission
calculations whik includes
renewed emission factors
(19962013) and small
corrections in annual
mileage driven (2002013)
1A3c | Railways Corrections in fuel NG, NMVOC, SO 2012
consumption data NHs, PMes, PMuo,
TSP, CO, Cd, Cr, Cu
Ni, Se, Zn, R4s
1A3dii | National navigation (shipping)| Corrections in fuel NO, NMVOC, SO 19992000, 2012
consumption data NHs, PM:.s, PMuo,
TSP, CO, Cd, Cr, Cu
Ni, Se, Zn, PAHs
Correction of BC BC 2013
calculations
1Adai | Commercial/institutional: Additionally calculated BC 20002012
Stationay
1A4aii | Commercial/institutional: Corrected sulphur content | SQ 20122013
Mobile in used fuel
Corrections of data NMVOC, NH 2012
presented in the NFR table
1A4bi | Residential: Stationary Corrections of emission NOx, NMVOC, SOx, | 19902013
factors on the basis of NHs, PMz.s, PMio, TSP,
national measurements CO, PCDD/ PCDF,
PAHs, HCB, PCB
Additionally calculated BC 20002012
1A4bii | Residential: Household and | Corrections in fuel NO, NH;, PM 5, 20022009

gardening (mobile)

consumption data

PMhuo, TSP, Cd, Cr, C
Ni, Se, Zn, PAHs

Corrections in fuel
consumption data (2002

2009) and correction of datd

NMVOC

20022009, 2012
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NFR NFR name Recalculation reasons Pollutant Recalc_ulatlon
code period
presented in the NFR table
(2012)
1A4ci | Agriculture/Forestry/Fishing: | Additionaly calculated BC 20002012
Stationary
1B1b | Fugitive emission from solid | Additionally calculated BC 20102012
fuels: Solid fuel transformatior Corrections in calculation 2013
1B2c | Venting and flaring (oil, gas, | Additionally calculated BC 2009-2012
combined oil and gas)
2A1 Cement production Additionally calculated BC 20032012
2A2 Lime production Additionally calculated BC 20082012
2A5b | Construction and demolition | Corrections of activity data | PMes, PMo 20002013
TSP 19902013
2B10a | Chemical industry: ther Additionally calculated BC 20002012
2B10b | Storage, handling and Additionally calculated BC 20082012
transport of chemical products
2C1 Iron and steel production Additionally calculated BC 20082012
2C3 | Aluminium production Additionally calculated BC 20092012
2C7c¢ | Other metal production Additionally calculated BC 20002012
2D3b | Road paving with asphalt Additionally calculated BC 20002012
2D3d | Coating applications Corrections in statistical NMVOC 20042013
data from Eurostat and
Statistics Estonia
Corrections in point sourcegy TSP 2013
data from OSIS database
2D3e | Degreasing Corrections in statistical NMVOC 20002001, 2013
data from Eurostat and
Statistics Estonia
2D3f | Dry cleaning Corrections in statistical NMVOC 2002-2007,
data from Eurostat and 20092013
StatisticsEEstonia
2D3g | Chemical products Corrections in point sources NHs, TSP, CO 2013
data from OSIS database
2D3h | Printing Corrections in statistical NMVOC 19992001,
data from Eurostat and 2007, 2013
Statistics Estonia
2D3i | Other olvent use Corrections in statistical NMVOC 20002001, 2013
data from Eurostat and
Statistics Estonia
2G Other product use Corrections in statistical NMVOC, Plyk, PMuo, | 20002001, 2013

data from Eurostat and
Statistics Estonia

TSP, CO

Corrections of alculated NHs 2013
emission

Corrections in statistical Cd 2000

data from Eurostat

Correction of calculated PAHs 20002001,
emissions 2003, 2006,

20082011, 2013
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NFR NFR name Recalculation reasons Pollutant Recalc_ulatlon
code period
Additionally calculated BC 20002013
emissions from tobacco
combustion
3Bla | Manure management Dairy More detailed calculation | NO, NH 19902013
cattle method was used
3B1b | Manure managementNon More detailed calculation | NO, NH 19902013
dairy cattle method was used
3B3 Manure management Swine | Corrections in statistical NGO, NMVOC, NH 19902013
data.More detailed PMuwo, PMes, TSP
calculation method was
used for NQand NH
3B4gii | Manure management Corrections in statistical NO, NMVOC, N 19902013
Broilers data PMio, PMes, TSP
5A Biological treatment of waste | Emissions are recalculated | NMVOC, TSP 19902013
solid waste disposal on land | according to the new PMs, PMio 20002013
activity data
5B1 Biological treatment of waste | Corrections of activity data | NMVOC 20052013
composting New emission sources from NHs 19901991,
the OSIS database for poin 20052009,
sources that were 20122013
previously allocated under
different NFR codes
Additionally calculated CO 19902013
emissions
5C1bi | Industrial waste incineration | Emissions are calculated | PMes, PMo 20082010,
using EMEP/EB3uidebook 20122013
2013 EF BC 20082013
Corrections in point sourceg Cu 2008, 20122013
data from OSIS database
5C1biv | Sewage sludge incineration | Corrections of activity data;| NO, NMVOC, G 2013
Emissions allocated under
NFR 5D2
5C1bv | Cremation Emissions are calculated NG, NMVOC, SO 19932013
accordingly to the newly PMzs, PMo, TSP, CO
available activity data using| Pb, Cd, Hg, As, Cr, G
EMEP/EEA Guidebook 201| Ni, Se, Zn,
EF for cremation PCDD/PCDF, B(a)p,
B(b)f, B(K)f, I(2,3
cd)p, PAHs, HCB,
PCBs
5C2 Open burning of waste Emissions are calculated BC 20002012
using EMEP/EEA Guidebod
2013 EF
5D2 Industrial wastewater handling Corrections of activity data | NO, NMVOC, SO 2013
5E Other waste Corrections of actity data | NO, NH 20122013
Correction of calculated PMe.s, PMo, TSP, Pb,| 2004

emissions

Cd, Hg, As, Cr, Cu,
PCDD/PCDF

Detailed sector by sector explanations concerning the recalculations
Chapter8.

are presented in
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The differences in total emissisrbetween the 2015 and 2016 submissions are presented in
Table 0.2.

Table0.2 Difference between the 2015 and 2016 submissions (%)

Year NO« | NMVOC| SO NHs PMz.5 PMio TSP BC CO Pb Cd

1990 3.54 -5.00 -0.45 5.59] NR NR -1.68] NR -5.21 0 0
1991 3.58 -4.34 -0.48 7.51] NR NR -1.56] NR -4.88 0.00 0
1992 6.02 -3.80 -0.36 3.19] NR NR -1.49] NR -5.12 0 0
1993 6.71 -3.61 -0.24 11.72| NR NR -1.67] NR -1.05 0 0
1994 10.49 -6.48 -0.13 -1.16] NR NR -4.05] NR 5.33 0.00 0.00
1995 20.99| -13.18 -0.34 3.01] NR NR -6.33] NR 7.78 0.00 0.00
1996 21.92| -16.53 -0.36 248 NR NR -8.17] NR 7.46 0.00 0.00
1997 23.01] -15.24 -0.25 252 NR NR -9.90f NR 8.48 0.00 0.00
1998 18.74| -13.57 -0.17 1.19] NR NR -8.34| NR 7.98 0.00 0.00
1999 18.36| -13.22 0.16 3.000 NR NR -8.18] NR 7.09 0.00 0.00

2000 17.67| -14.21 0.13 3.81] -29.54| -16.39 -9.74| 100.00 6.66 0.00 0.00

2001 15.34| -15.48 0.00 2.33| -28.35] -16.42 -9.94| 100.00 4.53 0.00 0.00

2002 14.42| -16.12 0.03 6.30| -28.82| -19.05| -13.86] 100.00 2.54 0.00 0.00

2003 14.04| -17.27 0.06 5.49| -33.25| -22.54| -15.99| 100.00 1.25 0.00 0.00

2004 14.16| -18.08 -0.09 5.01| -32.13] -22.75| -17.10] 100.00 -1.08 0.00 0.00

2005 12.32| -16.99 -0.06 5.13| -30.92] -22.03] -17.85| 100.00 -2.79 0.00 0.00

2006 12.13| -17.43 -0.07 5.20| -38.92] -27.93] -22.63| 100.00 -3.58 0.00 0.00

2007 14.09] -23.76 0.06 7.55| -39.43| -26.78] -24.17| 100.00 -5.04 0.00 0.00

2008 14.97| -26.56 0.14 10.45| -42.39| -32.27| -29.27| 100.00 -7.09 0.00 0.00

2009 18.01] -30.65 0.08 13.02| -49.26] -38.25| -35.27| 100.00 -8.58 0.00 0.00

2010 14.55| -31.61 0.06 13.67| -41.11] -29.28| -28.05| 100.00 -10.06 0.00 0.00

2011 12.20| -29.04 0.05 12.43| -31.74] -19.49| -18.79| 100.00, -11.99 0.00 0.00

2012 14.04| -31.27 0.10 12.93| -52.78] -41.42| -36.89| 100.00 -13.58 0.00 0.01

2013 13.90] -30.54 0.09 13.68] -45.31| -34.20] -33.13 -5.96| -15.38 0.00 0.00

Table 0.2 continues

PAHs

Year Hg As Cr Cu Ni Se Zn PCDD/ H total HCB PCBs

1990 0 0 0 0 0 0 0 -6.16 -6.44 5.09 0.00
1991 0 0 0 0 0 0 0 -6.84 -6.98 7.17 0.00
1992 0 0 0 0 0 0 0 -2.73 -3.42 7.20 0.00

1993 0.01 0.00 0.00 0.00 0.00 0.01 0.00 -2.61 -2.12 8.86 0.00

1994 0.12 0.00 0.00 0.00 0.00 0.16 0.00 2.01 2211 27.36 0.01

1995 0.21 0.00 0.00 0.00 0.00 0.15 0.00 -0.07 -0.93 4.82 0.01

1996 0.30 0.00 0.00 0.00 0.00 0.18 0.00 -1.46 -1.46 5.22 0.01

1997 0.44 0.00 0.00 0.00 0.00 0.26 0.00 -1.35 -1.48 5.87 0.02

1998 0.63 0.00 0.00 0.00 0.00 0.42 0.00 -0.38 -1.24 6.91 0.02

1999 0.79 0.00 0.00 0.01 0.00 0.49 0.00 -1.77 -2.24 7.91 0.03

2000 0.84 0.00 0.00 0.09 0.00 0.69 0.00 -1.10 -1.83 8.76 0.05

2001 1.00 0.00 0.00 0.00 0.00 0.61 0.23 0.10 -1.37 9.24 0.04

2002 1.12 0.00 0.00 0.01 0.00 0.65 0.00 0.20 -1.53 10.55 0.04

2003 1.07 -1.23 0.00 0.01 0.00 0.69 -0.80 2.99 -0.97 11.25 0.04

2004 1.28 0.00 0.00 0.01 0.00 0.75 0.00 0.89 -1.31 10.94 0.06

2005 131 0.00 0.00 0.01 0.00 0.83 0.00 1.45 -1.20 12.42 0.05

2006 1.93 0.00 0.00 0.01 0.00 0.95 0.00 2.68 -0.99 14.54 0.07

2007 1.24 0.00 0.00 0.02 0.00 0.90 0.00 2.97 -0.49 14.91 0.13

2008 1.42 0.00 0.00 0.08 0.00 0.82 0.00 2.63 -0.49 14.69 0.09

2009 1.86 0.00 0.00 0.00 0.00 0.87 0.00 3.08 -0.24 17.19 0.08
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Year Hg As Cr Cu Ni Se Zn PCDD/ H ':(ﬁ‘;:s HCB PCBs
2010 1.44 0.00 0.00 0.01 0.00 0.88 0.00 3.11 -0.26 15.22 0.06
2011 1.61 0.00 0.00 0.01 0.00 1.10 0.00 3.02 -0.39 15.79 0.08
2012 1.92 0.00 0.00 0.21 0.00 1.20 0.00 4.72 -0.29 18.10 0.09
2013 1.62 0.00 0.00 0.24 0.00 1.23 0.00 6.03 -0.25 18.45 0.08
Ly O2YLI NRazy G2 flad @SIFNRa adomyYiriaairzysz NBO

pollutants for different sectors,Tables 0.1 and 0.2). The detailed descriptions for
recalculations are presented in the followjichapters.

The main changes occurred in the emissions of N®MVOC, particulates and HCB due to the

use of national emission factors for residential combustion. The main reason for the ammonia

emission change is a transition from Tier 1 calculation metiooTier 2 calculation method in
the agriculture sector.

In comparison with the NECD report there are insignificant distinctions inNS@VOC, NO

and ammonia emissions (adjustment was made within the frame of CLRTAP report), which will

be modified in tke final NECD report in December 2016.
Ly

0KAaA

aSOotAz2yz
detailed analysis about the exact differences between the data reported under CLRTAP and

AK2NI O2YLI NR&AZ2Y

gAGK

UNFCCC, because the last GHG inventdomsssion has been postponed due to the problems
with the reporting tool and the GHG inventory report is still in draft version. At pitetsen

different databases are available in Estonia: air pollution (AP) and GHG. The differences in the
emissions datamainly results from a different approach to inventories. The AP database is
more complicated; it is built from the bottom to the top and contains data of the point sources

(about 2,010 facility reports, not only LPS) and diffuse sources. Different t@olssad for

data collection: the national web interface point sources database OSIS and COPERT for the

road transport. In GHG, inventory emissions of qtliiect GHG pollutants are calculated only
at the national level and by using IPCC methodology. Theata®ake uses data given by the

facilities (measurements and calculations). Emission calculations from the point sources are
based on the national emission factors. For emission calculations from diffuse sources,

EMEP/EEA Guidebook emission factors are ,ubatit should be noted that some of the

emission factors are different in the EMEP/EEA Guidebook from those in the IPCC Good

Practice Guidance.

Estonia recognises that work is needed to integrate our activity data and emission factors for
Air Pollution ad GHG inventories into a single consistent database and we are working on

streamlining the AP and GHG emission reporting requirements.

The inventory improvements made during 2015:

T

T

Recalculation of main pollutastparticulateand POPemissions by usinipe national
methodology for the residential combustion sector;
Additionally calculated BC emissions for the period of 20002 for all the activities

which have EF in the EMEP/EEA Guidebook 2013;

For the road transport sector emissions calculations tae ICopert version 11.3 was
used which included renewed EFs for certain pollutants in certain activities;
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1 Recalculations done in the agriculture sector are due to the transition to the higher tier
calculation method.

Despite strides towards inventory imprement, there are still activities for which emissions
have not been estimated:

1 4F  Field burning of agricultural residuals;
1 11B Forestfires.

Priorities for future inventory improvement:

1 Check the POPs emissions from waste incineration;

1 Provide detailed ocertainty analysis for all activities;

1 Check the activities data and emission factors in energy industries. The main problem
appears to be a discrepancy in the data regarding fuel consumption between statistical
energy balance and the reports of the féak;

1 Use the Tier 2 or Tier 3 methods for the estimation of emissions from agriculture.
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Introduction

1.1. National inventory background

Estonia ratiled the Convention on LoAgnge Transboundary Air Pollution in 2000 and
became a party to the Convention and the following protocols:

1 The 1985 Helsinki Protocol on the Reduction of Sulphur Emissions or their
Transboundary Fluxes by at least 30 per cent;

1 The 1988 Sofia Protocol concerning the Control of Emissions of Nitrogen Oxides or
their Transboundary Fluxes;

I The 1991 Geneva Protocol concerning the Control of Emissions of Volatile Organic
Compounds or their Transboundary Fluxes

1 The 1984 Geneva Protoamh Longterm Financing of the Cooperative Programme for
Monitoring and Evaluation of the Losignge Transmission of Air Pollutants in Europe
(EMEP)

1 The 1998 Aarhus Protocol on Persistent Organic Pollutants (POPSs);

1 The 1998 Aarhus Protocol on Heavy Metals

According to the Guidelines for Estimating and Reporting Emission Data, each party must

report the annual national emission data of pollutants in the NFR source category and shall

submit an informative inventory report on the latest version of the teatg$ to the

Convention Secretariat.

~

Qalz2yAlQa LYF2NN¥IFGAGS LYy@Syi2NE wSLER2NI Aa Rd
on Estonian emission inventories from 1990 to 2014. The inventories detail the anthropogenic
emissions of the main pollutantSQ@, NQ, NMVOC, NHand CO), particulate matter (TSP,

PMuwo, PMe5), heavy metals (Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn) and persistent organic pollutants
(dioxins, HCB, PAHs, PEBdjected emissions for sulphur dide, nitrogen oxides, ammonia

and NMVOCare reported for the years 2020, 2025 and 2030.

Methods used to quantify emissions as well as data analysis and other additional information

to understand the emission trends as required in the Guidelines are included in the national
Informative Inventoy Reports (IIR) submitted annually.
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1.2. Institutional arrangements for inventory preparation

The Ambient Air Protection Act regulates data collection and reporting. Methods for the
calculation of emissions are laid down in several regulations of the Ministethe
Environment. The Air Pollution Database consists of data on point sources (about 2,010
reports in 2014) and diffuse sources. Structure and emission calculations from small point
sources and area sources are mainly based on the EMEP/EEA Air PEltission Inventory
Guidebook 2013.

The Estonian Environment Agency (EStEA) is responsible for collecting, analysing, storing,
reporting and publishing environmemelated information and data. The EStEA was
established on Junes1 2013 when two environental organisations were joined together

after reorganisation. The new agency will consolidate the former Estonian Environment
Information Centre and the Estonian Meteorological and Hydrological Institute into a single
organisation. The EsStEA is a staterary administered by the Ministry of the Environment.

The Data Management Department of the EStEA is responsible for the preparation of the air
pollution inventory in Estonia.

The EsStEA performs the final data quality control and assurance proceduree big$or
submission. In preparation for the inventory and in compiling basic data, EStEA cooperates
with the Ministry of the Environment, the Ministry of Economic Affairs and Communications,
the Ministry of Rural Affairs, Statistics Estonia and the Estonmesirdbmental Research
Centre (EERC).

The important aim of the inventory is to test the effectiveness of governmental environmental
policies and provide national and international bodies with official emission data within the
country. The emission data ipdated every year and the results are reported annually.

1.3. The process of inventory preparation

The processes of inventory preparation vary for different sources of pollution.

The Estonian national air pollution inventory preparation can be described asraral cycle,
primarily because there is an annual reporting obligation. In order to improve the quality of
the inventory and use resources more efficiently, analysis of inventory preparation has to be
a part of inventory preparation. The main activitiek inventory preparation are given in
Figure 1.1. The inventory structure in question is presented in Figure 1.3.
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Figurel.1 The main activities of inventory preparation

The national database contains datar fboth point and diffuse sources of emissions. The
emission inventory for the period of 1980999 is based on data pertaining to the large point
sources and area sources. From 2000 to 2004, CollectER software was used to accumulate
data (both point and aa sources). In order to accumulate data on point sources, the Estonian
Environment Information Centre created a new wiekerface air emission data system for

the point sources (OSIS) in 2004, where operators of point sources directly complete their
annud air pollution reports. In 2000, the database contained data about 600 facilities;
however, by 2014 the number had increased to 2,010.

The point sources information system contains data reported by the operators that have a
pollution permit. Each facilitpubmits data on the emissions of polluting substances together
with data regarding burnt fuel, used solvents, liquid fuel distribution, etc. Operators are
obliged to specify any data related to accidental releases where such information is available
(deliberate, accidental, routine and nemoutine). Data are presented on each source of
pollution and on the facility as a whole. Emission data are available in SNAP (Source
Nomenclature for Air Pollutants) andHRTR codes. The owners of point sources canthjire

add their calculated or measured annual emissions into the system or use OSIS calculation
modules, which use legally regulated estimation methodologies. The operator can also
calculate emissions through the use of other available methods, thougtshioisld be ce
ordinated with the Ministry of the Environment (regulated by the Ambient Air Protection Act).
The operator shall indicate the method of emission calculation.

Emissions for some air pollutants (POPs, in some case dd PM:) not included inthe
reporting requirements under the environmental permits are additionally calculated by the
Ambient Air Department and used in the preparation of the national inventory.
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After entering the report into the system, the local Environmental Board spedaialigirms
receipt of the report; at this point, the final verification at the EStEA is carried out and the data
are then ready for use in various reports (Figure 1.2).

Figurel.2 Validation of Estonian poirsources data

The pollutant emissions from all diffuse sources have been calculated by the EStEA. The main
diffuse sources are combustion in the idential sector, mobile sourcesd agriculture parts
of solvent use and industrial activities and fugitemissions from fuel consumption.

The nondirect GHG emissions (SONQ, CO, NMVOC), also®l CH and road transport
emissions and NMVOC emissions from the solvent use sector calculated by the EStEA are used
in reporting to the UNFCCC Secretariat arel #u C&Monitoring Mechanism.
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Figurel.3 Air pollution inventory structure
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1.4. Methods and data sources

The data reported by the operators and the national specific emission factors or EMEP/EEA
Emission Invemry Guidebook methodology for the emissions calculation from the diffuse
sources are used in the preparation of emission inventories.

At present, the EStEA uses the CollectER tool for the calculation of emissions of diffuse sources
from energy sector. Thé&tatistical Office energy balance and fuel consumption by point
sources are used in this calculation.

Diffuse sources Fuel = EB fuélS fuel

With regard to the calculation of emissions from road transport, the COPERT 4 methodology
and emission factors arused. Total emissions are calculated on the basis of the combination
of firm technical data (e.g. emission factors) and activities data (e.g. humber of vehicles,
annual mileage per vehicle, average trip, speed, fuel consumption, monthly temperatures).
E4EA has obtained vehicle data (passenger cars, light and duty vehicles, buses, motorcycles)
and annual mileage per vehicle from the Estonian Road Administration. Meteorological data
are provided by the Estonian Weather Service and data pertaining to dmsumption by
Statistics Estonia.

The detailed methods for emission calculations are described in each sector of the IIR.

1.5. Key Categories

This chapter presents the results of Estonian key sources analyses.
Key sources analysis is based on methods desciibiée EMEP/EEA Guidebook 2013.

Key categories are the categories of emissions that have a significant influence on the total
inventory in terms of the absolute level of emissions (certain year). The key categories are
those that together represent 80% tfe inventory level or trend. According to the study, for
OSNIIFAY SYAaaArzya o6ayvYSe az2daNHOSa Fylrtegara |y
YAGNRISY 2EARS& YR FYY2YyAl SYA&darzya Ay 9af
were no significantifferences between the results of the level and trend assessment of key
sources analysis. So, for 2014, only the level assessment was chosen.

The results of the key source category analysis for main pollutants are presented in Annex | in
ascending NFR tgory order. The results of all pollutants (including main pollutants), which
are reported under CLRTAP, are in Table 1.1.

The energy (1Ala), stationary combustion (1A4bi) and road transport (1LA3biii) sectors are the
main sources of NOEnergy sector emssions are mainly from eshale power plants. The
energy and stationary combustion sector are also a key source for dioxins.

Combustion in residential plants (1A4bi) is also a main source of NMVOC (15.5%). Additionally,
road transport (1A3bi) decorativeoating application (2D3d), domestic solvent use (2D3a),
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manure management (dairy cattle, nalairy cattle and swine), distribution of oil products
(1B2av) and road transport (1A3bi) constitute key sources.

According to level assessment 3missions for 204 from the energy sector are responsible
for 84.5% of Sgemissions in 2014. The majority of these emissions come from two oil shale
power plants in east Estonia (Eesti and Balti power plants).

Agriculture is the key source for ammonia, especially livdstonanure management (dairy
cattle, swine and nolairy cattle) and the use of mineral fertilises (3D1a), which are the main
sources of pollution regarding ammonia.

The public electricity and heat productions (1Ala) is a key source for ToP?PRM, BCand
heavy metals. The influence of combustion in residential plants (1A4bi) is also significant for
them.

According to level assessment, 54.7% of CO emissions come from residential combustion
plants (1A4bi). In addition, road transport (1A3bi) and thesbdle industry (1Alc) are the

main polluters of CO. Combustion in the residential sector is also a key source for HCB and
PAH also.

Tablel.1 Results of key source analysis

Pollutant Key categories (Sorteddm high to low from left to right) 'I'((g/t)z;l
1Ala
84.1
84.10%
1Ala | 1A4bi | 1A3biii | 1A4cii| 1A3bi | 1A3c 813
30.50% 15.00% 13.70%| 9.90% | 9.10% | 3.20% '
3Bla | 3Dal 3B3 3Da3 | 3Blb 828
24.40% 23.10%| 14.40%| 10.50% 10.40% '
NMVOC 1A4bi | 2D3d 3B3 2D3a | 3Bla | 3Blb|1B2av| 1A3bi| 2D3e | 2H2 | 2D3i | 1Ala| 1A4bii| 1A2gyviii 82.0
15.50% 14.10% 7.60% | 7.00% | 5.80% | 5.60%| 5.20%]| 5.00%| 4.30%| 3.10%]| 2.40%)] 2.20%| 2.10%| 2.10% '
1A4bi | 1AIc | 1A3bi
83.8
54.70% 20.50% 8.60%
Tsp 1Ala | 1A4bi | 1A2qgviiil 3Dal | 1Alc | 3B3 | 1A4ai| 2A5b | 1A3bvi 80.9
41.70% 15.40% 8.40% | 4.80% | 3.20% |2.40%)| 2.00%]| 1.70%| 1.40% '
PM 1Ala | 1A4bi | 1A2qgviiil 3Dal | 1Alc | 1A4dai| 1A2d 815
10 41.70% 18.90% 7.80% | 6.40% | 3.20% | 1.90%| 1.60% '
1Ala | 1A4bi | 1A2qgviii| 1A4ai| 1A2d | 1Alc
PMgs 82.4
34.70% 29.20% 11.00%| 2.50% | 2.50% | 2.40%
1A4bi | 1Ala | 1A2gviii| 1A3bi | 1AA4cii 821
42.80% 16.73%| 11.86%| 5.84% | 4.82% '
1Ala
93.9
93.90%
1Ala
92.5
92.50%
1Ala | 1A4bi
92.9
70.30% 22.60%

30



Estonianinformative Inventory Repoi2016

Pollutant Key categories (Sorteddm high to low from left to right) 'I'(c:/tr;ll
1Ala | 1A4bi 5E 5C1bi | 1A2gviii
DIOX 85.6
28.40%] 25.70% 19.40%| 6.40% | 5.60%
1A4bi | 1Ala
PAH 84.8
45.50%) 39.30%
HCB 1A4bi | 1Ala 86.6

1.6. QA/QC and Verification methods

A quality management syste has been developed to support the inventory of air pollutant
emissions.

Quiality Control (QCijs a system of routine technical activities used to measure and control
the quality of the inventory as it is being developed.

Quality Assurance (QAgctivitiesinclude a planned system of review procedures conducted
by personnel not directly involved in the inventory compilation/development process.

9alz2yArAlQa v!kv/ LIy O2yaraia 2F &aAE LI NIay

1 Stakeholder engagement (stakeholders = e.g. suppliers of data, reviewe
recipients, other inventory compiling institutes):
The Estonian inventory was reviewed under the stage 3 review in 2011 summer by the
EMEP emission centre CEIP acting as the review secretariat. The results are available
at CEIP home pagbt{p://www.ceip.at/review-process/centralisedeviewstage3/).

1 Data collection:
Data collection includes both point sources emissions and diffuse sources activity.
Prior to using activity ata, common statistical quality checking related to the
assessment of trends is carried out.
ESTEA uses only point sources data which are checked and validated by local
environmental departments.

1 Data manipulation
Common statistical quality checking isréad out.
1 Inventory compilation
Before submitting data to CEIP/EEA NFR, formats have to be checked with RepDab.
1 Reporting
1 Archiving

1.7. General uncertainty evaluation

Uncertainty analysis has been carried out for the first time for 2016 submission undeP LRTA
convention as part of the Estonian IIR 2016.

The uncertainty regarding the pollutants and sectors reflected in the inventory of Estonian
ambient air was calculated. Herein, pollutants include sulphur dioxidg),(8@ogen oxides
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(NQ), volatile organiccompounds (VOC), ammonia (§Hoarticulate matter (PMs, PMo,

TSP), carbon monoxide (CO), heavy metals (Pb, Cd, Hg), persistent organic pollutants (dioxins
(PCDDI/F), polycyclic aromatic hydrocarbons (PAHs), HCB, PCB). Activities are defined
according © NFR categories.

1.7.1.0Overview of the method

Evaluating the uncertainties was based on Tier 1 methodology as described in the guidance
document of the EMEP/EEA air pollutant emission inventory. Tier 1 methodology calculations
are based on the emissions of thase year and the scalled reference year, and on activity

rate uncertainties and emission factors of every NFR sector. Firstly, the uncertainty was
calculated pollutant by pollutant for every subcategory, then, the uncertainties of all
subcategories wer added together, thus finding the overall uncertainty of the inventory data.
Uncertainty was evaluated also for aggregated sectors such as stationary combustion,
aviation, road transport, other mobile, industrial processes, solvent use, agriculture atel wa
management; the results are presented under each IIR chapter. The base year for all pollutants
was 1990, except for the Plvland PM s, in which case the appointed base year was 2000.
The reference year is 2014.

The uncertainty values of emission factavere mainly based on the guidance document of
EMEP/EEA. If the default values of uncertainty values of specific emissions of pollutants were
not set out in the guidance document, expert evaluations were also used. Recommended
range of error listed in th EMEP/EEA Guidebook for source data and emission factors are
given in Table 1.3. The margins of error for source data and emission factors of this document
are shown by sectors respectively in Tables 1.2 and 1.4.

Tablel.2 Activity data uncertainty and sources

NFR sector Uncertainty, % Data source
1A1 2 National energy statistics; operators data
1A2 2 National energy statistics; operators data
1A3 2 National energy statistics; operators data
1A4 (liquid @iels) 3 National energy statistics; operators data
1A4 (solid fuels) 2 National energy statistics; operators data
1A4 (natural gas) 2 National energy statistics; operators data
1A4 (biomass) 5 National energy statistics; operators data
1A4 (waste) 50 Expert judgement; waste management systen
1B1 2 National statistics; operators data
1B2 2 National statistics; operators data
2A1 2 National statistics; operators data
2A2 2 National statistics; operators data
2A5 2 National statistics; operators data
2B1 2 Operators data
2C1 2 Operators data
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NFR sector Uncertainty, % Data source

2C3 2 Operators data

2C5 2 Operators data

2C6 2 Operators data

2C7 2 Operators data
2D3 2 National statistics; operators data
2G 5 National statistics
2H1 2 National statistics; operators data
2H2 2 National statistics; operators data
21 2 Operators data

2K 2 Operators data

2L 2 Operators data

3B1 2 National statistics

3B2 2 National statistics
3B3 2 National statistics
3B4 2 National statistics

3D 2 National statistics

3l 2 National statistics

5A 2 Operators data
5B1 2 Operators data
5B2 2 Operators data
5C1 2 Operators data
5C2 10 Expert judgement; waste management syster
5D1 2 National statistics; operators data
5D2 2 National statistics; operators data
5D3 2 National statistics; operats data
5E 2 National statistics; operators data

Tablel.3 The EMEP/EEA Guidebook emission factors uncertainty range

Rating Definition Typical error range
A An estimate based on a large number of measuretaenade at a large 10c30%
number of facilities that fully represent the sector ?
B An estimate based on a large number of measurements made at a large 20c60%

number of facilities that represent a large part of the sector

An estimate based on a large nbar of measurements made at a small
C number of representative facilities, or an engineering judgement based on 5¢200%
number of relevant facts

An estimate based on a single of measurements, or an engineering calculg

0,
derived from a number of relevaracts 100c300%

An estimate based on an engineering calculation derived from assumption| Order of magnitude
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Tablel.4 NFR source categories with applicable quality data rating
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NFR sector

NO«

NMVOC
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1.7.2.Result of uncertainty evaluation

Tablel.5shows the results of uncertainty evaluation, which include the estimated emissions
by pollutants for both 1990 and 2014, uncertainties of trenfis the period 0f1990;2014,
and the whole uncertainty of 2014 national emissions.

Tablel.5 Summary of the uncertainty evaluation

T_otgl T_ote_1| . celly Uncertainty, | Trend uncertainty
Pollutant emission | emission, | Unit | 19902014, % 19902014 %

1990 2014 % '
NG 76.250 33.334| kt -56.28 60.48 27.52
NMVOC 67.077 22.536| kt -66.40 78.26 37.32
SQ 272.392 40.839| kt -85.01 32.33 7.90
NHs 27.040 13.042| kt -51.77 99.03 32.58
PMst 15.296 7.777)  kt -49.16 53.12 28.76
PMuo* 31.765 12.496| kt -60.66 60.17 30.15
TSP 274.421 16.650, kt -93.93 60.95 13.80
CO 215.002] 126.519 kt -41.15 47.72 38.06
Pb 206.003 36.547| t -82.26 138.86 54.22
Cd 4.505 0.898 t -80.07 130.01 60.42
Hg 1.154 0.679 t -41.14 138.00 34.81
PCDD/PCD 8.069 3.932| g FTEQ -51.27 148.50 79.70

1 For PMsand PMobase year is 2000 and trend for the period2600-2014
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T_ota}I T_ota_1| . Ll L Uncertainty, | Trend uncertainty
Pollutant emission | emission, | Unit 19902014, % 19902014 %

1990 2014 % '
B(a)p 2.544 2.022 t -20.51 126.71 96.17
B(b)f 2.837 2.297 t -19.03 130.48 104.09
B(k)f 1.664 1.183 t -28.94 124.21 88.79
1(1,2,3cd)p 1.921 1512 t -21.27 119.02 95.93
HCB 0.193 0.278| kg 44.25 126.20 141.81
PCB 8.375 4.223| kg -49.58 118.66 43.65

According to the results, it can be concluded that most of the pollutant emissions originated

mainly from electricity and heating production and nmmdustrial comlustion sectors.

Furthermore, significant part originated from the road transport sector. The main source of

ammonia emission is agriculture sector.

The uncertainty was highest for the all POPs and heavy metals. The main reason is high
emission factors unctainty for energy activities. Ammonia also showed a bit higher
uncertainty than others did, with uncertainties about 100%. Uncertainties of the pollutant

trend were highest for the PAHs.

1.8. General Assessment of Completeness

Next two tables present which soces of pollutionn emissions inventorgre not estimated
or are included elsewhere.

Tablel.6 Sources not estimated (NE)

NFR14
code

Substance(s)

Reason for not estimated

1A3bi

Hg, As

Emissions occur, butalve not been estimated due to lack of
emission factors in methodology (Copert 4 version 11.3
generates and fills NFR tah(including notation keys NE)

1A3bii

Hg, As

Emissions occur, but have not been estimated due to lack of
emission factors in methodogy (Copert 4 version 11.3
generates and fills NFR table (including notation keys NE).

1A3Dbiii

Hg, As

Emissions occur, but have not been estimated due to lack of
emission factors in methodology (Copert 4 version 11.3
generates and fills NFR tah(includihg notation keys NE)

1A3biv

Hg, As

Emissions occur, but have not been estimated due to lack of
emission factors in methodology (Copert 4 version 11.3
generates and fills NFR tah(including notation keys NE)

1A3bv

PCDD/PCDF, PAHs, HCB
PCBs

Emission®ccur, but have not been estimated due to lack of
emission factors in methodology (Copert 4 version 11.3
generates and fills NFR tah(including notation keys NE)

1A3bvi

Hg, As, PAHs, HCB, PCBs

Emissions occur, but have not been estimated due to lack of
emission factors in methodology (Copert 4 version 11.3
generates and fills NFR tah(including notation keys NE)

1A3bvii

Pb, Cd, Hg, As, Cr, Cu, Ni
Se, Zn, PAHs, HCB, PCBs

Emissions occur, but have not been estimated due to lack of
emission factors imethodology (Copert 4 version 11.3
generates and fills NFR fel{including notation keys NE)
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'\::';5;4 Substance(s) Reason for not estimated
1A4ciii | NHs,PAHSs Emission have not been estimated due to lack of emission fa
in EMEP/EEA Guidebook 2013
2D3a | PMzs, PMo, TSP Emission have not been estated due to lack of emission facto
in EMEP/EEA Guidebook 2013
2D3e | PMes, PMo, TSP Emission have not been estimated due to lack of emission fa
in EMEP/EEA Guidebook 2013
2D3f PMes, PMo, TSP Emission have not been estimated due to lack of emis&ctor
in EMEP/EEA Guidebook 2013
2D3h | PMs, PMo Emission have not been estimated due to lack of emission fa
in EMEP/EEA Guidebook 2013
3F Al Will be calculated fothey SEG & S| NQ& &dz YA
BA NHs, CO, Hg 2 xff 0SS OF tf Odz IsisdRissbreg NJ (i K S
5B1 NQ, NMVOCPMes, PMo, | NOIF YR ba+xh/ SYA&aaizya oAff
TSP, BC submission. For the particulatesnéssiors have not been
estimated due to lack of emission factor in EMEP/EEA
Guidebook 2013
5B2 PMes, PMo, BC Emission have not been estimated due to lack of emission fa
in EMEP/EEA Guidebook 2013
5C1lbv | BC Emission have not been estimated due to lack of emission fa
in EMEP/EEA Guidebook 2013
5C2 NHs, Se|(1,2,3cd)p Emission have not been estimatdde to lack of emission facto
in EMEP/EEA Guidebook 2013
5E BC Emission have not been estimated due to lack of emission fa
in EMEP/EEA Guidebook 2013
1A3di(i) | NHs Emission have not been estimated due to lack of emission fa
in EMEP/EEA Guidebo?R13

Tablel.7 Sources included elsewhere (IE)

NFR14 code Substance(s) Included in NFR codk
1A2a PCDD/PCDF, PAHs, HCB, PCBs 1A2guviii
1A2b PCDD/PCDF, PAHs, HCB, PCBs 1A2gviii
1A2c PCDD/PCDF, PAHs, HCBsPCB 1A2guviii
1A2d PCDD/PCDF, PAHs, HCB, PCBs 1A2gviii
1A2e PCDD/PCDF, PAHs, HCB, PCBs 1A2guviii
1A2f PCDD/PCDF, PAHs, HCB, PCBs 1A2guviii
1A3bii HCB, PCBs 1A3bi
1A3biii HCB, PCBs 1A3bi
1A3biv HCB, PCBs 1A3bi
1A3bvi BC 1A3bi1A3biv
1A5a All 1A4ai
1A5b All 1A4aii
2A1 All, partially TSP, P PMe.s 1A2f
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2A2 All, partially TSP, P PMbs 1A2f
2A3 PM.s, PMuo, TSP 1A2f
3B4d NO, NMVOC, NHPMe s, PMio, TSP 3B2
3BA4giii NO, NMVOC, NiEPMe.s, PMio, TSP 3B4giv
3Da2a NHs 3B1a, 3B1hb,3B2, 3B
5Cla All 1Ala
scibi | 10 TG SO P P TSP s
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Estoniahas been reporting data regarding the national total and sectoral emissions under the

LRTAP Convention since 2000.

Estimates are available as follows:

1 NG, SQNH, NMVOC, CO, TSP: 198m14

9 PMipand PMs. 20062014

1 BC:20002014
1 All heavy metals: 1992014

1 POPs: 1992014

Table2.1 Main pollutant emissions in the periodf 19902014 (kt)

Year NO« NMVOC SQ NHs CO PM.5 PMio BC TSP

1990 76.250, 67.077| 272.392] 27.040, 215.002 NR NR NR 274.421
1991 70.379] 64.348| 250.097| 24.301] 215.150 NR NR NR 274.482
1992 45431 43.790[ 190.995 20.759] 120.695 NR NR NR 246.795
1993 41.529] 36.152] 155.543 16.287| 122.460 NR NR NR 194.228
1994 45.807| 38.552| 150.048  13.396] 157.647 NR NR NR 168.795
1995 46.919] 43.401 115.736] 12.1%| 212.389 NR NR NR 126.638
1996 51.369| 43.858| 124.705 11.019, 235.815 NR NR NR 114.232
1997 50.371| 46.146] 115.933] 11.269] 248.316 NR NR NR 91.149
1998 45.210] 40.002 104.158  11.304| 195.739 NR NR NR 82.280
1999 43.235 39.602| 97.779 9.921| 203.911 NR NR NR 81.128
2000 44067 38.603] 97.108] 10.048] 194.893 15.296| 31.765 3.418| 68.596
2001 46.036| 38.088| 90.705| 10.227| 197.129] 16.227] 31.711 3.703| 66.770
2002 46.743| 37.248] 87.029 9.952| 186.495 16.597| 27.606 3.890| 46.292
2003 47.462| 35.789| 100.320] 10.929] 176.586| 14.234 23.748 3.660| 41.848
2004 44460 35.383] 88.175 11.159] 169.493] 15.334| 23.887 3.780| 39.015
2005 40.898| 33.202 76.246] 10.625] 153.430, 14.105] 21.516 3.440| 31.716
2006 39.464| 31.531] 69.900, 10.905 138.767 9.657 15.206 2.486| 22.742
2007 43.731] 29.258| 88.(84 11.204| 154.685  12.588| 21.736 2.988| 28.475
2008 40.852| 27.159| 69.477] 12.516] 155.011] 11.802] 17.705 3.072| 23.275
2009 35.396| 24.589| 54.876] 11.770] 153.947 9.545 14.664 2.542| 19.127
2010 41.748| 24.217] 83.273] 12.093] 154.769  13.852| 22.858 3.147| 27.795
2011 39.901 23.778 72.768 12.267| 130.281] 18.131| 33.918 3.468| 40.433
2012 36.563| 23.465| 40.626] 12.799] 140.410 8.127 12.548 2.136| 17.289
2013 33.853| 22.875 36.533] 12.850, 133.628 10.715| 16.693 2.500| 19.950
2014 33.334| 22.536] 40.839] 13.042] 126.519 7.777 12.496 1.937| 16.650

Trend 19902014, %| -56.3 -66.4 -85.0 -51.8 -41.2 -49.2 -60.7 -43.3 -93.9
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2.1. Sulphur dioxide

During the period of 199Q014, the emissions of sulphur dioxide had decreased by about
85%, which was largely influenced by a decline in energy praatugdil shale consumption as

a main fuel in Estonia fell from 231 PJ in 1990 to 185 PJ in 2014) (Figure 2.1 and Table 2.1).
The latter, in turn, was the result of a restructuring of the economy. Likewise, the export
possibilities regarding electricity havalso noticeably decreased. The use of local fuels
(including wood, oil shale oil) and natural gas has been constantly increasing since 1993, while
the relevance of heavy fuel oil in the production of thermal energy has reduced. The use of
fuel with lowersulphur content was also the reason for a decrease inedissions (with

regard to fuel for road transport and heating). Other reasons for the decrease in emissions are
given below.
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Figure2.1 SQ emissims in the periodf 19902014
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m Combustion in energy industries
m Combustion in manufacturing
industries

= Non-industrial combustion

m Other sources

Figure2.2 SQ emissions by sources of pollution in 201
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The main reason for the drop in emissions since 2004 is the laurtefoafew boilers at the
Narva power plants (PPJYhe boilers, which are based on circulating fluidibedl (CFB)
technology, have reduced S@missions to virtually zero. Emissions have also been
considerably reduced by shutting down the old blocks.

When Estonia became a member of the EU in 2004, Estookathe responsibility with the
Accession Treaty to the EU to make all efforts to ensure that in 2012r86sions from oll
shale fired combustion plants do not exceed 25,000 tonnes and progressively decrease
thereafter. Unique sulphur scrubbers designiedthe course of five years of research and
development were instiged in the Narva PBn four energy production units of the Eesti
power plant(PP)in 2012. The semdry NID (Novel Integrated Desulphurisation) technology,
which uses the fly ash in the gdself, does not require any additional compounds to bind the
SQ. With regard to the energy units which have not been equipped with the clearing
equipment, alternative methods of reduction of S@missions are used, such as water
injection to furnaces DPC (old pulverised combustion boilers). Water injection lowers the
flame temperature and thus improves conditions for sulphur capture with limestone included
in oil shale. All these solutions mean that these filter equipped units will meet the tigimiés li

on sulphur emissions in flue gases that will come into effect from 2016. Measures are also
being taken to reduce nitrogen emissions, which will enable units to work at full capacity after
2016, without limits. These scrubbers will also reduce thelgmrticle content of flue gases.

In 2012, S@emissions from the oil shale power plants did not exceed 25 thousand tonnes.

In 2014, S@emissions had increased about 12% compared to 2013. Increase in emissions has
happened as a result of the fact that 2014 pulverised limestone was not added to upper
parts of furnaces of unit$, 2 and 7 of Eesti RRdding limestone would reduce $€missions

in PC boilers without NID systems).

The share of energy sector in total S€nission is 99.9%; the combustionenergy industry
(NFR 1.A.1:a) is responsible for about 87% of total emissions in 26iie 2.2). The share
of SQ emissions from the two large oil shale plantsarva PP (Eesti and Batfiaccounts for
approximately 59% of total emissions.

2.2. Nitrogen oxides

Emissions of nitrogen oxides have decreased by 56.3% compared to 1990 (Figure 2.3 and
Table2.1). The reduction is mainly due to the decrease in energy production and the transport
sector during the period of 1990993 (the consumption of petrolybroad transport dropped

58% at this time and diesel by 45%). The increasing share of catalyst cars in more recent years
was also a contributing factor to the reduction of Ngnissions. The energy industry and road
transport sector are the main sourcesrofrogen oxide emissions31% and 25% respectively.

The share of other mobile sources was 19% and-indastrial combustiorg 16% in 2014
(Figure 2.4).
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Figure2.3 NO,emissions in the periodf 19902014

In 2014, N@emissions decreased 1.5% compared to 2013 mainly due to the small reduction
in energy sector emission for the same period. In addition, the introduction of clearing devices
at oil shale power plants played a role. By the end of 2014, the pi@éect on reduction of
nitrogen emissions, first in the history of oil shale industry, had run little over 12 months. In
2013, one boiler of the Eesti PP was supplied with d&pture system, which has allowed
reducing its N@emissions approximately twiimes. Last year the pilot project was followed

by a threeyear project to equip another seven boilers with similar emission capture systems.

69SaldA 9YSNHAI GO9YDANBYYSyYydlf wSLR2NI

2.9% .39 o
or03% @ Combustion in energy and

transformation industries

m Combustion in manufacturing
industries

O Non-industrial combustion

18.5%

O Road transport

O Other mobile
24.9%

@ Agriculture

@ Other sources

Figure2.4 NO, emissions by sources of pollution in 201
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2.3. Non-methane volatile compounds

In 2014, NMVOC emissions decreased 1.5% compared to 2013, mainly due to a decrease in
biomass consumption in residential combustion plants. The decrease in emissions for the
same periodwas observed in the road transport and stationary fuel combustion (20% and
8.7% respectively) (Figure 2.5). In the same time, the NMVOC emission from agriculture
increased by 4.8% mainly due to the increase in-daimy livestock.
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Figure2.5 Emissions of namethane volatile organic compounds in the periaidl 990-2014

The total emissions of nemethane volatile organic compounds decreased by 66.4% between
1990 and 2014 (Table 2.1). In 1990, the main paltitd NMVOC were industrial processes
and product uses (37%) and road transport (26%). In 2014, the dominant source was the
same- industrial processes and product uses sector, but share ofimtustrial combustion

has increased from 6% to 16% and shdnead transport has decreased from 26% to 8%. The
primary reason for this change was a decline in the use of motor fuel in the transport sector
and an increase in the consumption of diesel compared to petrol. Secondly, during the period
of 1992013, theproduction of chemical products fell. Emissions from 4edustrial fuel
combustion (mainly in households) have increased since 1995. These are the results of the
increasing tendency towards wood and wood waste combustion (the NMVOC emission factor
for these fuels is much higher for the domestic stoves and higher than for other fuels
combustion).
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Figure2.6 NMVOC emissions by sources of pollution in 1990 and 201

2.4. Ammonia

Total NH emissions decreased by B% between the years 1990 to 2014 due to a reduction

in the number of animals and the use of fertilisers (Figure 2.7). Livestock manure management
and mineral fertiliser use are the main sources of pollution regarding ammonia (about 93.3%).
The nonindustrial combustion sector is responsible for the 2.6% of total emissions, road
transport makes up 1.2% and fugitive emissions from solid fuels (oil shale open cast mining,
mainly explosive works) account for approximately 1.5%. The ammonia emissions from road
transport have increased in recent years due to a growth in new car usage. All other sectors
(manufacturing industry, waste, energy industry) account for approximately 1.4% of total
ammonia emissions (Figure 2.8).

In 2014, the emissions of Nhicreased g 1.5% compared to 2013, mainly due to the increase
in nondairy livestock.
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2.5. Carbon monoxide

In the period 1992014, the emissions of carbon monoxide decreased by 41.2%. That was,
among other things, caused by the reduction in the use of vehicle fuels (especially from 1990
to 1992, and in reaat years by a decrease in the number of cars using petrol. The increase in
emissions from 1994 to 1996 is caused by a growth in the burning of wood in the household
sector (Figure 2.9).

In 1990, the main polluters of carbon monoxide were road transpori8%$, while in 2014

the dominant source was neimdustrial combustion (55.4%) (Figure 2.10). The primary reason

for this change was a decrease in the use of motor fuel in the transport sector and an increase

in the consumption of diesel compared to petrdEmissions from noimdustrial fuel
combustion (mainly in households) have increased since 1995. These are the results of the
increasing tendency towards wood and wood waste combustion (the CO emission factor for
these fuels is much higher for the domesttoves and higher than for other fuels
combustion). The share of the energy sector increased at the same period from 8.4% to 25.6%,
YEAyfte RdzS 2 |y AyONBFAS Ay akKlrtS 2Af LINRRM
Oil Industry) plant.

In 2044, the biggest polluters of CO were combustion in the-matustrial sector (about 55%,
from which a large part is wood combustion in the domestic sector), combustion in the energy
industry (26%, mainly from shale oil production industry) and road trarisgof0%
(Figure2.10).

In 2014, carbon monoxide emissions decreased 5.3% compared to 2013 mainly due to a
reduction in motor fuel and wood combustion in the energy sector.
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Figure2.9 Emissions of carbon mowride in the period 1992014
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Figure2.10 CO emissions by sources of pollution in 1990 andt201

2.6. Particulates

The main source of particulate is the energy sect8d.3%. The emissions of TSP by sectors
of pollution are shown in Figure 2.12.

In 199@;2014, TSP emissions dropped significantly 93.9% (Figure 2.11 and table 2.1). This

is due to the increase in the efficiency of combustion devices and cleaning installations
(especially in oil shale powergpits and the cement factorg from 1990 to 1998) as well as

the decrease in electricity production. The growth of TSP and fine particulates emission in
2010 was the result of growth in electricity production at the same period. The significant
growth of paticulates emission in 2011 was due to the increase in electricity production by
34% in Balti PP (Eesti Energia Narva Elektrijaamad AS) and it is a result of bad operation of
electric precipitators on two power units of this power plant.

In 2014, particulte emissions decreased 16.5% compared to 2013, mainly due to the decrease
of emissions in Eesti Energia Narva Elektrijaamad AS and the decrease-influsirial
combustion at the same period.
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Figure2.12 TSRemissions by sources of pollution in 1990 and4£01

In 1990, the main polluters of TSP were the energy industry (63%) and combustion in
manufacturing indstries (33%). In 2014, the dominant source was also combustion in energy
industries, but it dropped to 45%, the share of industrial combustion has decreased by 20%,
while the share of nofindustrial combustion and mobile sources had increased by 16% and
9% respectively compared to 1990 (Figure 2.12). The main reasons for such changes are the
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following: an increase in the share of wood combustion in the domestic sector (high emission
factor of particulates); modernisation of cleaning equipment at the cen@ant and a
decrease in electricity production in one of the oil shale power plants. Other sources
contribute to 20% of the total emissions from which approximately 50% is agriculture.

The emissions of fine particulates RIMPM.sand BC are shown in kig 2.13.
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Figure2.13 PMio, PMesand B@&missions in the period 2068014

Emission of black carbon for all activities was calculated in this submission f@220d0 The
new EMEP/EEA Guidebook 2013 melblogy was applied when making the calculations.

In the period of 20062014, the emissions of P PMb.s and BC decreased by 60.7%, 49.2%
and 43.3% respectively, despite the increase in electricity production at the same period.

The decrease in the Pl PMbsand BC emissions in 2014 compared to 2013 (25%, 27% and
23% respectively) was mainly due to the decrease in electricity production Eesti Energia Narva
Elektrijaamad AS.

The primary sources of fine particulates (PM10) emission in 2014 were conmbirsgoergy

and transformation industries (45%, mainly oil shale combustion) and-incustrial
combustion (34%, mainly wood combustion) (Figure 2.14). The distribution nf &M BC
emissions by sources of pollution is also visible in Figures 2.14.88dIRis interesting to

note that if the nonindustrial combustion (generally wood combustion in domestic sector)
share in TSP emissions makes up 18% of the total emissions, then share in emissions of BC is
significantly higher and makes up 46%.
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Figure2.15Black carboemission by activities in 2@1

The primary sources of black carbon emission2@i4 were norndustrial combustion
(46.4%), mobile sources (20%), combustion in energy and transformation industries (17%,
mainly oil shale combustion) and combustion in manufacturing industry (15.6%) (Figure 2.15).
Other sources are mainly industrial pesses.
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2.7. Heavy metals

In 199@;2014 emissions of heavy metals dropped significantly as can be seen in Table 2.2 and
Figure 2.16.

Heavy metals are mainly released by combustion in energy and transformation industries and
from mobile sources. The energy ustry (mainly oil shale power plants) is a big heavy metals
polluter in Estonia. The emissions of lead decreased by 82.3% due to the modernisation of
cleaning equipment at both the Narva PP and Kunda Nordic Cement and due to the decrease
in energy productin. A further reason is the discontinued use of leaded petrol in Estonia since

2000. (Figure 2.18)

Table2.2 Heavy metal emissions in the period 19214 (kt)

Year Pb Cd Hg As Cr Cu Ni Zn

1990 206.003 4.505 1.154| 18.867| 18.395 10.059| 27.325| 106.843
1991 188.693 4.297 1.044| 16.467| 16.025 9.326| 25.543| 97.860
1992 124.688 3.089 0.857| 14.048/ 13.798 6.658| 16.953| 79.791
1993 103.094 2.312 0.674| 10.856| 10.471 5.436| 14.313| 62.413
1994 123.334 2.975 0.676] 10.698| 10.324 5.934| 12.835 65.582
1995 86.266 2.180 0.637| 10.083 9.956 5.042| 10.460| 63.989
1996 66.746 1.306 0.633] 10.376] 10.225 4.593| 10.824| 62.499
1997 47.443 1.345 0.639| 10.221 9.968 4.589 9.718| 62.504
1998 40.115 1.223 0.572 9.166 8.905 4.184 8.765| 55.719
1999 40.133 1.158 0.547 8.728 8.502 4.060 7.481| 53.551
2000 36.944 0.774 0.550 8.607 8.354 3.728 6.448| 49.900
2001 37.024 0.745 0.535 8.399 8.231 4.011 6.397| 49.730
2002 36.351 0.771 0.539 8.372 8.351 4,172 6.163| 49.124
2003 38.451 0.841 0.619 9.998 9.820 4.503 6.768| 57.547
2004 36.770 0.786 0.569 9.794 9.386 4.549 6.650| 57.766
2005 35.624 0.762 0.548 9.794 9.093 4.606 6.430| 53.497
2006 32.127 0.729 0.550 8.603 8.464 4,517 5.749| 49.057
2007 40.487 0.901 0.679| 11.085 10.791 5.232 6.724| 62.157
2008 35.363 0.829 0.598 9.416 9.329 4.741 5.902| 55.386
2009 28.448 0.709 0.468 7.610 7.543 4.025 4.829| 46.523
2010 39.030 0.897 0.653] 10.971] 10.594 4.966 6.587| 62.733
2011 38.485 0.859 0.657| 10.889] 10.418 4.894 6.415| 60.717
2012 33.979 0.793 0.579 9.605 9.178 4,724 5.637| 55.047
2013 39.453 0.966 0.689| 11.244] 10.583 5.015 6.496| 62.561
2014 36.547 0.898 0.679| 10.254 9.849 5.048 6.023| 57.481

Trend 19962014, %| -82.26 -80.07 -41.14 -45.65 -46.46 -49.82 -77.96 -46.20
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Figure2.16 Heavy metals emissions in the period 198114 (t)

The emissions of lead by sources of pollution in 1990 and 2014 are shown in Figure 2.17. The
distribution of emissions by sector has considerably changed over the last 20 yearsinWhile
1990 the main sources of lead pollution were almost equally transport, energy and industrial
combustion (mainly cement manufacturing), in 2014 the main source of pollution by all heavy
metals was the energy industry (mainly oil shale power plants).
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Figure2.17 Lead emission by sources of pollution in 1990 and4201
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2.8. Persistent organic pollutants

The emissionsf POPs are shown in Table 2.3 and Figure 2.19.

Table2.3 POPs emission in the period 192014

Vear PPCC%'?: B@p | B B(K)f '(i(';f Ft’c'ft:f’ HCB | PCB
g kTeq t kg

1990 8.069|  2.544 2.837 1.664]  1.921] 8967| 0.193] 8375
1991 7.058]  2.467 2.831 1.602]  1.777] 8677|0187 8539
1092 5334 1.651 1.807 1.040]  1.206] 5705| 0.164] 5609
1093 4235 1.397 1.491 0.898] 1085 4871] 0143 8.808
1994 4.199 1.748 1.778 1.128 1.510 6.164 0.214 5.149
1995 5503 2.85 2.758 1.829]  2.619] 10.031] 0333 4122
1096 6.303  3.253 3.213 2.130]  3.050] 11.646 0370 4.725
1097 6.280]  3.246 3.201 2125 3059 11632 0382 4317
1098 7.082]  2.648 2.663 1713 2.422] 9446|0330 4.350
1999 7.096]  2.598 2.654 1681  2.357] 9.291] 0315 3.773
2000 6.737]  2.446 2.478 1571  2.241] 8736|0317 2.620
2001 6.556]  2.351 2.449 1505]  2.000] 8405|0322 4.197
2002 6.885|  2.340 2.426 1502]  2.096] 8.365| 0.305| 4.002
2003 6.876]  2.345 2.453 1475 2.066] 8.338] 0312 4.756
2004 6.177]  2.437 2.601 1513 2.030] 8581| 0341 3711
2005 5731  2.232 2.442 1.357]  1.776]  7.807] 0289 3.725
2006 5041 2.236 2.063 1.186] 1475 6.960| 0.257] 3.046
2007 6.669]  1.919 1.987 1.239]  1.742] 6887| 0316 1.807
2008 6.704]  2.039 2112 1275 1.801] 7.227] 0333 2.803
2009 6.094  2.153 2.258 1320]  1.856] 7.596] 0.307] 3.058
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Vear PPCC%'?: B(a) p B(b)f B(K)f '(255’ TQZIS’ HCB | PCB
g tTeq t kg

2010 6.410  2.400 2.607 1.443]  1.955| 8405| 0347] 4.176

2011 6.302]  2.040 2.240 1225 1.636| 7.141] 0314] 3619

2012 4733 2.055 2.255 1243]  1652] 7.204] 0.329] 3.480

2013 3.666]  2.104 2217 1.286]  1.594] 7.201] 0335 3.939

2014 3.932] 2022 2.297 1183]  1512| 7.014] 0278] 4.223
Trend 19902014, % -51.27 | -2051 | -19.03 2894 | 2127 | -21.77 | 4425 | 4958

In the period 1992014 dioxin, PAHSs total and PCB emissions decreased by approximately
51.3%, 21.8% and 49.6% respectively. Only HG&siems increased for the same period by

nn oz 0dzi RSONBIFIASR FTNRBY wmdppp (G2 HnAnmo o8
POPs emissions were recalculated for the Residential Stationary sector (the reasons and a
detailed description are presenten the chapter on Energy).

The main source of PCB emission is oil shale combustion, which directly depends on the
amount of burned fuel. The main sources of dioxin emission are the waste sector (31%, mainly
industrial and clinical waste incineration),nabustion in energy industries (29%, includes also
waste combustion as fuel), nandustrial combustion sector (27%), road transport (8%) and
combustion in the manufacturing industry (5%, includes also waste combustion as fuel, mainly
in the cement manufaciring industry) (Figure 2.20).

The main contributor to the total PAHs and HCB emissions is the residential sector (48.7% and
59.1% respectively) (Figures 2.21 and 2.22), which is followed in second place by the energy
sector. Currently, national POPs enossfactors are being developed for the energy sector.
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Figure2.21 PAHs emissions by activities in 201

m Combustion in energy
and transformation
industries

m Combustion in
manufacturing
industries

& Non-industrial
combustion

2.7%

B Waste

= Other sources

Figure2.22 HCB emission by activities in 201
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Energy sector (NFR 1)

3.1. Overview of the sector

The energy sector is the main source 05,300, CO, particulatediM and POPs in Estanin

2014 the energy sector contributed 99.9% of total .S€missions, 96.9% of total NO
emissions, 84% of Pllemissions, 58.7% of total NMVOC emissions, 99.5% of total CO
emissions and 97.9% of Pb emissions (Fgife 3.6 and Table 3.1).

During the period 19962014, the emissions of sulphur dioxide from the energy sector
decreased by approximately 85% and the emissions of nitrogen oxides by about 56% resulting
from a decline in energy production (oil shale consumption as a main fuel in Estoffiarfell

231 PJ in 1990 to 185 PJ in 2014) (Figures 3.1 and 3.2). The other reason for the drop in
emissions in last years was installation of the sdmgi NID (Novel Integrated Desulphuri
sation) technology in the Eesti Energia Narva Elektrijaamad AS (Egsiitiich uses the fly

ash in the gas itself and does not require any additional compounds to bind theAB@

regard to the energy units which are not equipped with the clearing equipment, alternative
methods of reduction of S{&@missions are used, suelk water injection to furnaces of PC (old
pulverised combustion boilers). Water injection lowers the flame temperature and therefore
improves conditions for sulphur captured with limestone included in oil shale.

In 2014, S®@emissions from energy sectoral increased about 12% compared to 2013.
Increase in emissions has happened as a result of the fact that in 2014 pulverised limestone
was not addedo upper parts of furnaces ofnits 1, 2 and 7 of Eesti PP (adding limestone
would reduce S@emissions in € boilers without NID systems).

In 2014, N@emissions decreased 1.2% compared to 2013 mainly due to the small reduction

in energy sector emission for the same period. In addition, the introduction of clearing devices

at oil shale power plants played a €olBy the end of 2014, the pilot project on reduction of
nitrogen emissions, first in the history of oil shale industry, had run little over 12 months. In
2013, one boiler of the Eesti PP was supplied with d&pture system, which has allowed
reducing itsNO emissions approximately two times. Last year the pilot project was followed

by a threeyear project to equip another seven boilers with similar emission capture systems.
609SaldA 9YSNHAI GOYDANBYYSY(GlFf wSLE2NI Hamnéo

The TSP, Piand PM s emissions deeased in 2014 compared to 2013 by 19%, 28% and
28% respectively, which was mainly due to the decrease in electricity production in Eesti
Energia Narva Elektrijaamad AS. Decrease in electricity production also was the reason of
decrease in emissions of hea metals and POPs. During the same period insignificant
decrease in emissions in residential sector took place (Table 3.1).
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Figure3.2 Total energy supply, electricity and heat production in the period of 18313
(Source: Statistics Estohia

Estonia is relatively rich in natural resources, both mineral and baabdi is a unique country
whose energy production depends primarily on the use of oil shale. In 2014, the share of
domestic fuelg oil shale, wood and peataccounted for approximately 85% (from which oil
shale is about 72%) of the primary energy syp@oal, natural gas and liquid fuels were
imported in 2014 to Estonia. Imports of natural gas decreased about 22% compared to 2013.
The imports of motor gasoline decreased 21% while imports of diesel decreased about 3%
compared to the previous year. Thaports of coal increased about 37.5% compared to 2013.
Imported fuels (natural gas, fuel oils, coal and motor fuels) made up 13% (Figure 3.3).

According to the Estonian government, gas consumption fell from 1,003 mcm in 2007 to
632mcm in 2012, a decreasaf approximately 37%. This was partly due to the general
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economic downfall, but the greatest impact came from the economic failure of the fertiliser
producer Nitrofert AS in February 2009. In 2008 the share of industrial consumption was
39.7% of the totalwhile in 2009 it fell to 21.3%. The share of gas consumed by Nitrofert was

close to 20% of the national consumption of gas. Nitrofert resumed operations in December

2012, although it remains to be seen whether it will scale up its ammonia and urea pioyduc
topreHnned fSOSta 6a9aG2yAl HAMod 9YSNHE t2fA0)
The main reason for the reduction of gas consumption by 22% in 2014 in comparison with

2013 was the termination of production of fertilizer.

Renewables formed3l4% of the gross inland consumption in 2013, with wood fuel prevailing.

In Estonia renewable energy is generated from hydiod wind energy as well as from
biomass. Since electricity generation has accelerated in hydroelectric power plants and wind
parks the proportion of renewable energy has increased. In 2014, the production of wind and
hydro energy increased by 13.8% compared to 2013. The generation of hydro energy has been
stable over the past three years. In 2005, electricity generated from renevesddrgy sources

was only 1.3%, but in 2012 it accounted for 15.2%. The growth was due to the enlargement of
the existing wind parks and the commissioning of new wood-thasked combined heat and
power plants. In 2012, the share of biofuels in total fumisumption in transport was 0.84 %
(Annual energy statistics, Statistical database). In 2014, 51% of the primary energy was used
for the production of electricity and 15% for heat generation.

Liquid fuels Other fuels
Natural ga35'8% 1.8%
Coal 6.9%
0.5%
Peat and peat
briquette

0.6%

Wood and wood
waste
12.3%

Figure3.3 Stiucture of primary energy supply in Estonia in 201

52YSAGA0 FdzSta KIFI@S | fINAS &aKINB Ay 9addz2yaAl
primary energy they are mainly based on oil shale. In 2014, about 21 million tonnes of oil shale

were producedwhich is 2.4% more than in 2013. The majority of oil shale is consumed in
power plants as a raw material for shale oil. The demand for shale oil in Estonia and in external
markets increased the production of shale oil by about 5%. Nearly 87% of the pmoduets

exported in 2014 and about 11.4% more than in 2013. More than one third (34%) of this
amount was exported to the Netherlands, followed by Belgium and Denmark. The production

of peat fuels remained approximately at the level of the 2013. Compare®0i8, peat

briquettes production increased by about 11%.
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In terms of the efficiency of electricity generation, the renovation of two units in the Narva PP
of Eesti Energia AS was essential. These resulted in introducing a new technalegy
combustion & oil shale in a lovwemperature circulating fluidised bed (CFB). Renovation of the
8th unit in the Eesti PP was completed in November 2003. Since the beginning of 2004, the
new and more efficient unit has been in constant commercial use. In 2005, thdispeel
consumption for electricity generation in Narva Elektrijaamad AS decreased as a result of
shutting down the older boilers: in May 2005, Narva Elektrijaamad AS terminated the use of
the old lowefficiency and higipolluting equipment of the firsthree stages in the Balti PP.

On 1 June 2005, the renovated unit no. 11 in the Balti PP was launched. The two boilers of the
new unit fire oil shale in a circulating fluidised bed. The new units save more than 20% in fuel.
The pollution level is severaires lower than that stipulated in EU environmental regulations.

Upon joining the European Union, Estonia assumed the obligation to decrease anaual SO
emissions to 25,000 tonnes in 2012. In order to meet the target, in the beginning of 2012 a
five-year research and testing project was completed by installing unique desulphurisation
systems on four generating units of the Eesti PP. The accepted obligations were fulfilled and
the emission of sulphur dioxide from Narva PP did not exceed 25 thousand tor2@k2n

Table3.1 Pollutant emissions from the energy sector in the perdd 9902014

NO. [NMVOC| SO | NHs | PMes | PMo | BC | TSP | coO Pb

Year m 1

1990 74.09] 2840 27238 032 NR NR NR 269.44| 214.42] 205.21
1991 6866 27.48] 250.08) 0.29] NR NR NR 270.74] 214.64] 187.89
1992 43.74] 15.74] 19098 027 NR NR NR 243.07| 120.29] 123.78
1993 40.63] 15.69] 15553] 0.28] NR NR NR 191.78] 122.30] 102.31
1994 4487| 1877| 150.03] 045/ NR NR NR 166.01] 157.47] 122.34
1995 46.30] 2208/ 11572 083 NR NR NR 124.14] 212.25] 85.16
1996 50.73| 23.98| 12469 0.95 NR NR NR 112.23] 235.69] 65.55
1997 49.62| 26.02] 11591 097 NR NR NR 89.15| 248.11]  46.16
1998 44.36] 20.20] 104.14] 074 NR NR NR 80.02| 195.60]  38.89
1999 4247 2199 9776 071 NR NR NR 78.94| 20378] 38.87
2000 43.23] 2238 97.05| 0.74] 1454] 29.69] 3.39] 6552 194.24] 35.69
2001 4513 2270 90.61] 0.73] 1548 2968 3.67| 6351 19649 36.12
2002 46.12] 21.46] 8685 0.72] 1567 2523 385 4242 186.06] 35.37
2003 46.64] 19.48] 100.14] 0.72] 13.40] 21.46] 3.62] 38.@| 176.10] 37.41
2004 43.40] 19.44| 8799 0.76] 1440 2128 3.74] 3468/ 168.96] 35.89
2005 4015 17.35] 76.09] 069 1319 1878 3.40] 27.32] 152.87] 3461
2006 3856| 15.61] 69.77] 0.70 8.73] 1237 245 1807 13820 31.12
2007 42.78] 14.19] 87.99] 086 11.72] 1890 2.94] 23.74] 153.92] 39.69
2008 39.58] 13.28] 69.44] 0.86] 10.89] 1500  3.04] 18.89] 154.32] 34.73
2009 3457 1234 5483 083 8.92] 1254 251 1575 15321] 28.02
2010 4091 1225 8323 083 13.28] 20.84] 3.13] 2455 154100 38.50
2011 39.000 11.13] 72.73] 078 17.64] 3196 3.44| 37.32] 129.65| 37.94
2012 3560 10.70] 4057 081 7.67] 1062 2.11] 14.29] 139.88] 33.37
2013 3271 1007 3648 0.73] 10.14] 1459 247 16.75] 133.01] 38.79
2014 3230 9.30] 4082 073 7.30] 1050 1.91] 1354] 12589 3579
Trend 1990

2014 05 | 964 | 672 | -850 | 1300 | 498 | 646 | -435 | -950 | -413 | -826
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Table 3.1 continues

PAHs

Cd Hg As Cr Cu Ni Zn PCDD/F| HCB PCB
Year total
t g kTeq kg
1990 4.46 1.11 18.84| 18.39 10.03| 27.32| 106.84 8.97 7.29 0.18 8.33
1991 4.25 1.00 16.44| 16.02 9.30| 25.54 97.85 8.68 7.18 0.17 8.50
1992 3.05 0.82 14.02| 13.80 6.64| 16.95 79.78 5.70 4.53 0.15 5.56
1993 2.27 0.64 10.83| 10.47 542| 1431 62.40 4.87 3.49 0.13 8.77
1994 2.93 0.63 10.67| 10.32 591| 12.83 65.57 6.16 3.38 0.20 5.10
1995 2.13 0.59 10.05 9.95 5.02| 10.46 63.97 10.03 4.75 0.31 4.07
1996 1.26 0.59 10.35| 10.22 457| 10.82 62.48 11.65 5.42 0.35 4.66
1997 1.29 0.59 10.19 9.96 454 9.71 62.48 11.63 5.19 0.36 4.25
1998 1.17 0.52 9.13 8.90 4.13 8.76 55.69 9.45 3.97 0.31 4.29
1999 1.11 0.50 8.70 8.50 3.99 7.48 53.51 9.29 4.25 0.29 3.71
2000 0.72 0.50 8.58 8.34 3.67 6.44 49.85 8.73 3.87 0.29 2.56
2001 0.71 0.49 8.38 8.21 3.96 6.38 49.67 8.40 3.84 0.31 4.15
2002 0.73 0.49 8.35 8.31 4.09 6.12 48.95 8.36 3.83 0.29 3.95
2003 0.80 0.57 9.97 9.81 4.42 6.75 57.39 8.34 4.06 0.29 4.70
2004 0.76 0.53 9.78 9.38 4.45 6.64 57.71 8.58 3.70 0.33 3.68
2005 0.73 0.51 9.78 9.02 4.42 6.39 53.39 7.81 3.19 0.28 3.70
2006 0.70 0.51 8.58 8.40 431 5.72 48.94 6.96 3.06 0.25 3.02
2007 0.87 0.64 11.06| 10.72 498 6.69 62.01 6.89 4.67 0.31 1.78
2008 0.81 0.57 9.40 9.25 458 5.85 55.30 7.23 4.70 0.32 2.78
2009 0.68 0.44 7.60 7.50 3.93 4.82 46.48 7.60 4.09 0.30 3.04
2010 0.88 0.62 10.96| 10.51 4.82 6.57 62.66 8.41 4.97 0.34 4.16
2011 0.84 0.63 10.88| 10.32 473 6.39 60.64 7.14 4.90 0.31 3.60
2012 0.77 0.55 9.59 9.16 4.52 5.62 54.94 7.20 3.49 0.32 3.46
2013 0.94 0.66 11.23| 10.56 4.79 6.48 62.44 7.20 2.55 0.33 3.92
2014 0.88 0.65 10.24 9.83 4.80 6.00 57.33 7.01 2.72 0.27 4.20
Trend 1990
2014, % -80.3 -41.9 -45.6 -46.5 -52.2 -78.0 -46.3 -21.8 -62.7 524 -49.6
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Figure3.4 Pollutant emissions from the energy industry in the peradd 990-2014
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Figure3.6 Share of NMVOC and RjMemissions from the energy sector in total emissions in
2014
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3.2. Stationary fuel combustion

3.2.1.Sources category description

Table3.2 Stationary fuel combustion activities

NFR Source | Description Emissions reported
1A1 | Energy Industries
a. Public electricity and heat | Includes emissions from public NGO, SQ, NMVOC, NH TSP,
production power and district heating plds PMo, PMes, BC, CO, HM,
on the basis of point and diffuse | PCDD/ PCDF, PAHs, HCB, H
sources.
b. Petroleum refining Includes emissions from process | NMVOC, NQ CO, PCDD/
furnaces in the oil shale industry. | PCDF
Only two point sources data.
¢. Manufacture of solid fuels | Includes emissions from solid fuel| NO, SQ, NMVOC, NH TSP,
and other energy industries transformation plants. Only point | PMw, PMes, BC, CO, HM,
sources data. PCDD/ PCDF, PAHs, HCB, H
1A2 | Stationarycombustion in manufacturing industries and construction
a. Iron and steel Includes emissions from processe| NQ, SQ, NMVOC, TSP, ki
with contact (SNAP 030303). Only PMes, BC, CO, Pb, As, Cr, Cy
point sources data. Ni, Zn
b. Nonferrous metals Indudes emissions from processe{ NGO, SQ, NMVOC, TSP, ki
with contact (SNAP 030307 PMes, BC, CO, Pb, As, Cr, CU
secondary lead production, 03030 Zn
- secondary zinc production,
030310- secondary aluminium
production). Only point sources
data.
c.Chemicals Includes emissions from NG, SQ, NMVOC, TSP, ki
combustion plants of this activity | PMes, BC, CO, Pb, As, Cr, Cy
reported by 8 operators. Zn
d. Pulp, Paper and Print Includes emissions from NG, SQ, NMVOC, TSP, ki
combustion plants of this activity | PMes, BC, CO, Pb, As, Cr, Cy
reported by 14operators. Ni, Zn
e. Food processing, beverageg Includes emissions from NGO, SQ, NMVOC, Nz, TSP,
and tobacco combustion plants and other PN, PMes, BC, CO, HM
stationary equipment of this
activity reported by 60 operators.
f. Nonmetallic minerals Includes emissions from all boilerg NO,, SQ, NMVOC, TSP, ki
in the manufacturing industry, PMs, BC, CO, HM
other processes with contact:
cement, lime, glass, bricks and
other productions. (SNAP 0301,
030311030320). Data reported
from 26 operators.
gviii. Other Includes emissions from all boilery NO,, SQ, NMVOC, TSP Mo,
in the manufacturing industry, PMs, BC, CO, HM, PCDD/
other processes with contact: PCDF, PAHs, HCB, PCB
(SNAP 03026@30205; 030326)
Data of point and diffuse sources.
1A4 | Norrindustrial combustion plants

ai Commercial / institutional:
Stationary

Includes emissions from boilers or
other equipment in the commercia

NG, SQ NMVOC, Nk TSP,
PN, PMes, BC, CO, HM,
PCDD/ PCDF, PAHs, HCB, H

64



Estonianinformative Inventory Repoi2016

sector. Data of point and diffuse
sources.

bi Residential: Stationary plant| Includes emissions from boilers af NOQ,, SQ, NMVOC, N{ TSP,
other equipment in the residential | PMio, PMes, BCCO, HM,
sector. Only diffuse sources data.| PCDD/ PCDF, PAHs, HCB, H
ci Agriculture/Forestry/Fishing:| Includes emissions from boilers af NG, SQ, NMVOC, NI TSP,
Stationary other equipment in the agriculture| PMw, PMs, BC, CQHM,

and foresty sectors. Data of point | PCDD/ PCDF, PAHs, HCB, H
and diffuse sources.

1A5a | Other stationary (including IE, reported undefLAdai
military)

@ Stationary

46.6% combustion

O Other sources

Figure3.7 NOcand NMVOC emissions from stationary fuel combustion and other sources in
2014

@ Stationary
combustion

O Other
sources

Figure3.8 SQ and PMy emissions from stationary fuel combustion and other sources i#201
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Table3.3 Pollutant emissions from stationary fuel combustion in the pgp619902014

Vear NO. [ NMVOC| SQ | NH |PI\|:I2.5| PMo | BC | TSP | co | Pb | cd
t t

1990 36.06) 6.65/265.48) 0.30] NR | NR NR | 267.71| 86.44/126.48] 4.44
1991 3297 6.69/243.46] 028 NR | NR NR | 269.08] 87.48/118.20] 4.24
1992 2411  4.95/187.04] 0.26] NR | NR NR | 242.12] 67.41] 89.46] 3.04
1993 19.38]|  4.06/151.24] 0.27] NR | NR NR | 190.62| 62.69] 67.22] 2.27
1994 2245  524[14596] 0.43] NR | NR NR | 164.92| 86.28] 79.32] 2.92
1995 26.43]  8.86/112.07] 0.80] NR | NR NR | 123.13/145.68) 60.38] 2.13
1996 29.14| 10.40[120.82] 0.91] NR | NR NR | 111.22/166.63] 43.84] 1.25
1997 27.73] 10.25/112.03] 0.92] NR | NR NR 88.09] 165.53] 36.31] 1.28
1998 2408  8.26/100.15] 0.69] NR | NR NR 79.00]133.17| 32.82] 1.17
1999 2282 7.97| 9424 0.65] NR | NR NR 77.99]126.69] 31.32] 1.10
2000 2368 7.10] 93.89] 0.63] 13.63] 28.65| 2.94] 64.30[125.79] 30.67] 0.72
2001 2427  7.02| 89.70| 0.59| 14.68] 28.71] 3.30] 62.31/123.75 30.13] 0.70
2002 23.43|  7.35| 85.74| 0.57| 14.69] 24.07 3.37| 41.04/123.17] 29.82] 0.72
2003 2583  7.21| 99.43] 0.56| 12.46] 20.33] 3.15| 36.66/123.43 35.14] 0.79
2004 2376|  7.43| 87.37] 0.53| 13.41] 20.13| 3.24] 33.32[123.66] 33.78] 0.75
2005 20.68]  6.59| 75.70| 0.42| 12.24] 17.65| 2.92| 25.96/110.37] 32.47] 0.72
2006 18.94| 573 69.43] 040 7.78] 11.20] 1.96] 16.65| 97.36] 29.65] 0.69
2007 2354]  6.26| 87.67| 0.51| 10.75| 17.73]| 2.44| 22.33[115.78] 38.14] 0.86
2008 21.90| 6.51| 69.16] 0.50| 10.00] 13.89] 2.59] 17.52[121.60] 33.14] 0.80
2009 19.32] 592| 54.66] 0.51| 8.16] 11.55 2.13] 14.50/123.71] 26.62] 0.68
2010 2432| 6.17| 83.08] 0.50| 12.47| 19.77] 2.72| 23.20[127.34] 37.98] 0.87
2011 2369 5.27| 7252] 0.40| 16.89] 30.94]| 3.07| 35.99/106.27] 37.46] 0.83
2012 20.38] 512| 40.42] 0.41] 6.89] 9.58] 1.73] 12.95[115.79] 32.88] 0.76
2013 18.82] 535 36.35] 0.37| 9.44| 13.68] 2.11] 15.61/112.70] 38.34] 0.94
2014 17.80]  4.88] 40.70] 0.38] 6.54] 9.54] 1.53] 12.33/106.86] 35.49] 0.87

Trend 1990

2014, % | 506 | 266 | 847 | 265 | 520 | -66.7 | -48.1 | 954 | 236 | -719 | -80.5

Table 3.3 continues
Vear Hg | As cr | cu | Ni Zn | PCDD/F | PAHs totall HCB | PCB

t g tTeq t kg

1990 1.11] 18.84] 18.26] 7.28] 27.27| 104.24 6.94 8.87| 0.18] 8231
1991 1.00] 16.44] 15.91] 6.81] 25.49] 9548 6.85 8.59| 0.17| 847
1992 0.82] 14.02| 13.73| 5.27| 1692| 7854 4.37 566] 0.15] 555
1993 0.64| 10.83| 10.40| 3.93] 14.28] 61.05 3.38 482 0.13] 876
1994 0.63] 10.67| 10.24| 4.28| 12.81] 63.98 3.14 6.11] 0.20] 5.09
1995 0.59] 10.05| 9.88] 3.59| 10.44| 62.51 4,52 9.99] 031] 4.06
1996 0.59] 10.35| 10.14| 3.03] 10.80] 60.92 5.19 1160| 0.35| 4.65
1997 0.59] 10.19] 9.88] 2.93] 9.69] 60.81 4.95 11.59] 0.36] 4.25
1998 052 9.3 883 265 874 5422 3.77 9.41] 031] 4.29
1999 050 870 842 250/ 7.46| 51.98 4.03 9.25| 0.29] 3.71
2000 050 858 826 2.14| 6.42] 4830 3.64 8.70| 0.29] 2.56
2001 0.49] 837| 811 212 6.36] 47.80 3.56 8.36] 031] 4.15
2002 0.49] 835 821 2.09] 6.09] 4697 3.53 8.31] 0.29] 3.95
2003 057 9.97| 971 249 6.72| 5545 3.77 8.29] 0.29] 4.70
2004 053] 9.78] 9.28] 2.48| 6.61| 5574 3.40 8.53] 0.33] 3.68
2005 051 9.78] 891 241 6.36] 51.34 2.88 7.76] 0.28] 3.70
2006 051] 858 829 215/ 568 46.74 2.72 6.90| 025 3.02
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Vear Hg | As | ¢cr | cu | Ni | zn | PCDD/F|PAHstotal HCB | PCB
t g kTeq t kg

2007 0.64| 11.06| 10.60] 2.70] 6.66] 59.69 4.30 6.83] 031 1.78
2008 057 940 9.13] 234] 581 53.03 4.36 717  032] 278
2009 0.44|  7.60] 7.39] 1.92] 478 44.44 3.77 755 030 3.04
2010 0.62] 1096 10.40] 2.67| 6.53] 60.52 4.65 8.35] 0.34] 4.16
2011 0.63| 10.88] 10.21] 2.61] 6.36] 58.52 4.58 7.08] 0.31] 3.60
2012 055 959 9.05 231 559 52.74 3.16 7.14]  0.32] 346
2013 0.66] 11.23] 10.45] 2.65] 6.45] 60.29 2.24 7.14] 033 392
2014 0.65| 10.24] 9.71] 255] 597 55.10 2.42 6.95| 0.27] 4.20

Trend 1990

2014, 9 | 419 | 456 | 468 | -649 | -781 | -471 | -65.2 21.7 525 | -49.5

Energy related activities (without transport) are the most significant contributors tp SO
emissions; 99.7% in 2014. The share of mobile sourcetheftotal emissions is very small

0.2% (Figure 3.8 and 3.9, includes in other sources). Estonian oil shaleasinigjiale (up to
46%), with low net caloric value (840 MJ/kg) and sulphur content of 1.4% to 1.8%. Two
different combustion technologi the old pulverized combustion of oil shale and the new
circulated fluidised bed combustion technology are currently used in the Estonian power
plants. In the combined heat and power block of the Balti PP, around 10% of the fuel used is
biomass, which idurned together with oil shale. This has significantly increased the
proportion of renewable energy both in the Eesti Energia AS portfolio and in overall electricity
production in Estonia. Each year, the new power block producesl486GWh of renewable
energy, enough to cover 2% of annual electricity consumption in Estonia. Renewable energy
from biofuel in the Narva PP provides enough electricity to cover the annual consumption of
50,000 Emnian families.

. The oil shale power plants
' contribute about 59%o the total
SQ emissions. The Narva PP is
investing in scrubbers to reduce
sulphurous and nitrous wastes from
flue gas in order to make energy
production from oil shale cleaner
and to ensure that the current
production capacity can be
maintained after tke environmental
requirements become stricter in
2012 and 2016.

(Photoby Lembit Michelson: Eesti power plant
In 2012 the desulphurisation equipment was finally installed in four blocks of Eesti PP. Eesti
Energia AS also completed the building of an aoldii lime dosing system.

Studies and tests conducted in 2009 and 2010 showed that the nitrogen oxides emissions can
also be cut below the limits permitted in the stricter environmental requirements that will
enter into force in 2016, and in 2012, the iakhent of the equipment (nitrogen oxides
scrubbers) to reduce N@missions of the Eesti PP was commenced.
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1.5%

m Combustion in energy industry
m Combustion in manufacturing
industries

= Non-industrial combustion

m Other sources

Figure3.9 SQ emissions by sources of pollution in 201

Norrindustrial combustion is responsiblerfabout 73% of the total NMVOC emissions in
stationary combustion, for approximately 66% of CO and 24% of TSP emissions (Figures 3.10,
3.11, 3.13, 3.14). Combustion in energy and transformation industries is responsible for 87%
of SQ, for 61% of TSP aridr the 30% of CO emissions in stationary combustion (thus the
main part of carbon monoxide is emitted from Narva shale oil production plant, which
increased during the last year as a result of growing shale oil production) (Figures 3.10, 3.12,
3.14).

S02

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

m Combustion in energy industm Combustion in manufacturing industrie@sNon-industrial combustion

Figure 3.10 Distribution of pollutants emissions by sector in stationary combustion id 201
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O Non-industrial combustion

Figure3.11 Distribution of NMVOC emissions by sector in statiomarpbustion in the period
of 19902014
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@ Combustion in energy industries @ Combustion in manufacturing industry

O Non-industrial combustion

Figure3.12 Distribution of S@emissions by sector in stationary combustion in the penbd
19902014
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Figure3.13 Distribution of TSP emissions by sector in stationary combustion in the pariod
19902014

CO emissions, kt

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2013 2014
@ Combustion in energy industries
B Combustion in manufacturing industry
O Non-industrial combustion

Figure3.14 Distribution of CO emissions by sector in stationary combustion in the pefiod
19902014

3.2.2.Methodologcal issues

NFR 1AlaPublic electricity and heat productioFR 1A2fStationary combustion in
manufacturing industries and construction: Naretallic mineralsNFR 1A2gviiStationary
combustion in manufacturing industries and construction: Other, A& 1A4ai ci Non
industrial combustion plants (stationary combustion related to commercial and agriculture)

70



Estonianinformative Inventory Repoi2016

include pollutants emission data from point sources (PS) reported by operators and from
diffuse sources. Emissions from the point sources are cadclidan the basis of measurements

or the combined method (measurements plus calculations), or on the basis of national
emission factors is used.

NFR 1AlbPetroleum refining:only two facilities reported emissions from process furnaces in
the shale oil indsatry. Emissions are calculated on the basis of measurements, or the combined
method (measurements plus calculations) is used.

NFR 1A1cThe manufacture of solid fuels includes pollutants emission data reported by shale
oil production facilities (oil shalgansformation processes). Emissions are calculated on the
basis of measurements, or the combined method (measurements plus calculations) is used.

Under this code, data are also given on boilers in oil shale mining and other fuel
transformation industriesOperators used measurement results or the combined method for
emission estimations.

¢KS LINPRdAzOUGAZ2Y 2F aKFtES 2Af Ay 9adG2yAl Aa

1 { O6bI NI hAft ttlyd !'{0Z YA @Agdssing& Shénvidals G| |

Plant) and VKG Oil AS (under Viru Chemistry Group Ltd).

Two different technologies are applied in the production of shale oil: the old -othe
technology of processing largmrticle oil shale in vertical retorts with a gaseous hesatier.

The process itself takes place in a vertical retort with a esestional heat carrier (Kiviter type
retort). Oil shale, from which a smalized fraction has been selected, is fed to the retort from
above. Oil shale from the loading box enterslistillation chamber and moves downwards,
and hot flows of fuel gases pass through this chamber towards the oil shale movement. Oll
and water vapours and gas of low heating value that originate from distillation are emitted
from the retort top and aredd to the condensation unit where oil and water condense. Raw
oil is refined in oil extraction and distillation units. Phenol water reaches the phenol recovery
unit. Retort gas is partly fed back into the process and is burnt to create the heat carrier
required, while the remaining gas is sent to the power plant for heat and power production.
Semicoke from oil shale processing is discharged from the retort base and is stored in-a semi
coke storage area.

Petroter technolgy in VKG QOil plant

The second technologgf processing
is fine-grained oil shale with solid heat
carrier (SHC)The Solid Heat Carrier
Plant (SHCP) is designed for the
thermal decomposition (pyrolysis) of
fine-grained technological oil shale,

- with the olbjective of producing shale
oils, gas with hlgh Ca|0I’IfIC value and hgtessure steam. The oil shale pyrolysis process is

effected in a drum rotating reactor in the absence of air, at a temperature of 80c / = R dzS

to the mixture of oil shale with hotsh (as a solid heat carrier). The vapgas mixture that
appears in the reactor during the pyrolysis process is fed through several process vessels to
be refined from ash and mechanical impurities, and then it is subject to a distillation process

71

(o]}
50

t K22 2y GKS STl oe



Estonianinformative Inventory Repoi2016

to produce liquid products and gas with high calorific value. Liquid products are fed to other
units for loading as final products, or for further processing. Gas is fed to the heat power plant
for heat and power production. Steam is fed to the heat power planpfmver production.

The byproducts of this process include phenol water, flue gases and ash from thermal
processing.

Ly G0KS YA@GAptA hAift {KIfS tNROS&daAy3d FyR YD

(Photo on the left: Enefit technology.
source www.enefit.comn)

9SaldA 9YSNAHALF | EAGII &l
industrial plant producing liquid fuels

from oil shale. This plant, the only one of

its kind in the world, uses the efficient
Enefit140 {n the left on the phat) solid

heat carrier system, which was
developed and patented by Eesti

Energia engineers. Eesti Energia

| £ AGI 1 &addza LIN2 RdzOS&a )
retort gas, which is used in electricity production in the Narva power plants. The oil Industry
produces about onenillion barrels of liquid fuels per year. Currently, about one fifth of the

oil shale mined in Estonia is used in the production of fuel oil and chemicals. In 2009, Eesti
Energia started building a new oil plant with En@®0 technology, which is cleananore

reliable and more efficient. This new generation of technology has been developed jointly by
Eesti Energia and the international engineering company Outotec. Having produced its first oil

in December 2012, the new Ene#80 {n the right on the pbto) plant will gradually increase

it operations to reach the designed parameters. Eesti Energia is planning to expand its oll
business and build a hydrogen processing complex by 2016, creating a business capable of
producing liquid fuels of higher qualitihan the current shale oil that will meet all the legal
requirements for use as motor fuel.

NFRL1AZ2a: Iron and steel include emissions from processes with contact and combustion
plants of this activity reported by four operators. Emissions are calculatethe basis of
measurements, or the combined method (measurements plus calculations) is used.

NFR 1A2bNonferrous metals include emissions from processes with contact (secondary
lead, zinc and aluminium production) and combustion plants of this dctieported by 17
operators. Emissions are calculated on the basis of measurements, or the combined method
(measurements plus calculations) is used.

NFR 1A2cChemicals include emissions from combustion plants of this activity reported by 7
operators. Emisions are calculated on the basis of measurements, or the combined method
(measurements plus calculations) is used.

NFR 1A2dPulp, Paper and Print include emissions from combustion plants of this activity
reported by 14 operators. Emissions are calculabedthe basis of measurements, or the
combined method (measurements plus calculations) is used.
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NFR 1A2e=00d processing, beverages and tobacco include emissions from combustion plants
and other stationary equipment of this activity reported by 62 operat Emissions are
calculated on the basis of measurements, or the combined method (measurements plus
calculations) is used.

NFR 1A2fNon-metallic minerals include emissions from all boilers and other processes with
contact in the normetallic minerals ndustry: cement, lime, glass, bricks and other
productions (SNAP 0301, 0303230326). Data are only from point sources. Emissions from

the point sources are calculated on the basis of measurements, or the combined method
(measurements plus calculations)used. Emissions of the main pollutants and heavy metals

are calculated on the basis of national emission factors and POPs on the basis of the EMEP/EEA
Guidebook. For cement production the HCB and PAHs emissions are for the first time
calculated on the bsis of measurements.

NFR1A2gviii: Others include emissions from all boilers in the other manufacturing industry
(excluding NFR 1Azn 1A2f), other processes with contact: other productions (SNAP 0301,
030326). Data are from point and diffuse sourcEsissions from the point sources are
calculated on the basis of measurements, or the combined method (measurements plus
calculations) is used. Emissions of the main pollutants and heavy metals from diffuse sources
are calculated on the basis of national esis factors and POPs on the basis of the EMEP/EEA
Guidebook.

NFR1A4arci: Commercial/institutional: ~ Stationary and Agriculture/Forestry/Fishing:
Stationary includes pollutant emissions from combustion processes in this sector. Data are
from point and difuse sources. Emissions from the point sources are calculated on the basis
of measurements, or the combined method (measurements plus calculations) is used.
Emissions of the main pollutants and heavy metals from diffuse sources are calculated on the
basenational emission factors and POPs on the basis of the EMEP/EEA Guidebook.

NFRLA4bi: Residential: Stationary plants include pollutant emissions datan diffuse
sources.

According to national legislation, all operators with boiler capacity from 0.3 M\&t prepare
an annual report. The report for the energglated activities contains data about the type and
capacity of boilers, fuel characteristics and consumption, pollutant emissions and so on.

Fuel consumption data from point sources have been summaiiy SNAP codes. Emissions
from the diffuse sources were calculated by using data on fuel consumption from Energy
Balance (EB), prepared by Estonian Statistics:

Diffuse sources Fuel = EB fufliS fuel

The main tables of the Energy Balance contains sumrdata for the district heating and
industrial boilers (SNAP 01 and SNAP 03). Fuel consumption by the manufacturing industry is
only shown under final consumption (SNAP 0303). In this case, it is difficult to compare fuel
data from the national database YbSNAP) and the Estonian Energy Balance. In order to
determine fuel consumption by diffuse sources, combined data from two tables were used:
G9ySNHe oFflyOS aKSSié |yR &/ 2yadzYLiazy 27
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Emissions from PS have been calcdatecording to national emission factors and fuel
consumption or on the basis of measurements. According to national legislation, all large
combustion plants >100 MW are obliged to carry out continuous monitoring. For other
sources, the frequency of measments is regulated by emission permits. National emission
factors for the calculation of emissions from boilers were adopted by a Regulation of the
Minister of the Environment in 2004 (Tables-3.8).

Table3.4 TSP emission factors for boilers (g/GJ)

P <10 MW 50 MW > P > 10 MW
extended | gratefired fluidized burner extended fluidized
furnace furnace furnace
Coal 3000
Oil shale 12000
- cyclone 3000
- electrogatic
precipitator
Peat
- no control 1000 2000
- cyclone 220 230 700 700
- cyclone +
multicyclone
- electrostatic
precipitator
Wood
- no control 1000 1000 1000 1000
- cyclone 240 240 500 70
- electrostatic
precipitator
Heavy fuel oil 100 100
Oil shale oil 100 100
Light fuel oil 100 100

burner

1000

80

80

70 80

Table3.5 NOemission factors for boilers (g/GJ)

P <10 MW 50 MW > P > 10 MW
burner DRUEMIEE | EEiEinee fluidized burner fluidized
furnace furnace
Coal 200 200
Oil shale 150
Peat 300 300 300 300
Wood 100 100 100 100 100
Heavy fueloil 200 250
Oil shale oil 150 200
Light fuel oil 100
Gas 60 100
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Table3.6 NMVOC emission factors for boilers (g/GJ)

P <10 MW 50 MW > P > 10 MW
Coal 15 1.5
Peat 100
Wood 48
Heavy fuel oil 3 3
Oil shale oil 1.1
Light fuel oil 15
Gas 4 2.5

Table3.7 Carbon monoxide emission factors for boilers (g/GJ)

P <10 MW 50 MW > P > 10 MW
burner AT el fluidized burner fluidized
furnace furnace
Coal 100 100
Oil shale 100
Peat 1200 500 100 200
Wood 1200 1000 400 200
Heavy fuel oil 100 100
Qil shale oll 100 100
Light fuel oil 100 100
Gas 60 40
Table3.8 Heavy metal emission factors for boilers (mg/GJ)
Fuel /purification equipment Heavy metals EF
Hg Cd Pb Cu Zn As Cr Ni

Coal
- no control 5 30 700 100 230 90 400 400
- cyclne 5 10 200 20 80 80
- electrostatic precipitator 5 5 40 5 10 10
Oil shale
- electrostatic precipitator 5 5 300 20 410 90 80 50
Peat
- no control 5 10 200 50 150 100 80 350
- cyclone 5 4 50 30 20 80
- electrostatic precipitator 5 0.7 15 7 6 25
Wood
- no control 0.5 5 200 5 500 1 35 30
- cyclone 0.5 2 60 0.3 10 10
- electrostatic precipitator 0.5 0.5 15 0.1 2 2
Heavy fuel oil
- no control 0.03 0.3 20 10 40 2 1 300
- cyclone 0.03 0.2 10 1 0.5 150
Qil shale oll 0.04 0.11 50 16 290 24 3.5 8
Light fuel oil 0.03 0.04 10 11 6 6 2 4
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The S@emissions are calculated by the formula:

oYArAaarzya 'B -:@wnu P . P {
where

B¢ fuel consumption;
S ¢ sulphur content in fuel;
3 ¢ retention of sulphur in ash.

At present, Estonia has no national emission factors fornoPnd PMs. For emission
calculations from point sources, CEPMEIP project emission factorsiset€not directly, but

shared from TSP, because some national EFs differ from CEPMEIP emission factors). For
example, with regard to an oil shale power plant, TSP emission factors were first estimated on
the basis of emissions (operator data on the bateneasurements) and fuel usage data for
various boilers, followed by emissions of fine particles, depending on the technology (high,
medium or low). The calculated fine particulates and BC emission factors are presented in
Table 3.9.

Table3.9 PMwo, PMb.sand BC emission factor for point sources

PMuo PMzs BC
Fuel
g/GJ % PMs
coal 972 486 6.4
peat and peat briquette 510 255 6.4
wood and wood waste 950 900 28
residual oil 83 67 56
diesel oil 100 100 56
gas oll 100 100 56
shaleoil 100 100 56

The national methodology is ewrdinated by the Ministry of the Environment, and at present
the national methodology for boilers is being updated. Therefore, it was decided not to use
this year new EMEP/EEA Guidek 2013 for NFR 1A1, 1A2, 1A4ai and 1A4ci sectors. Most
probably, the national methodology will be used next year.

This year, emissions for the residual stationary combustion sector were recalculated for the
main pollutants, persistent organic pollutangd heavy metals. The calculation of main
pollutants and POPs emissions was achieved by the use of national factors for wood burning
RSTAYSR gA0GKAY (GKS LINRP2SOG a¢KS DSySgr [ 2y
Pollution on Persistent Organic Pollutad t NRB (2 O2 f O2YLX Al yOS¢ o
measurements for various types of the burning installations (stoves, single household boilers,
open fireplaces) were carried out and average values were defined. Measurements were also
made for conventional anddvanced stoves and boilers. Emission factors are shown in
Table3.12. For the calculation of heavy metals emissions from wood combustion and POPs
and HM from other fuels were used as emission factors for the new EMEP/EEA Guidebook
2013 and are presented ithe Tables 3.10 and 3.11.

Calculations of emissions of POPs from the burning of waste in stoves were also made in
FRRAGA2Y ® 9YA&aarAzy TFFLOOG2NAR oSNB faz2 RSTAYS
1 2Rdzr K2dzRS a i SNI f Rdz@ | { &Stkogdte f invénpulitidzmetdotlikat@ G S A y
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GNASYRFYAYSE 0¢l106fS odmo0® 5FdGF 2y GKS
basis of the Statistics Estonia questionnaire. Emissions are included in sector 1A4bi.

Y 2 dz

The NGO, Estonian Chimney Court, believes thaaddition to paper and paperboard
packaging, diapers, sanitary napkins, various plastic packaging, shoes, clothes, and other
residues are burned in domestic stoves. Thanks to growing awareness and new technology,
waste burning in households shows a dowmavérend. People should be motivated not to

burn waste as heaters used in such a way will wear faster and maintenance and repair are
expensive.

It is estimated that approximately 45% of private households may burn waste (Table 3.15). It
might be consideredhat growing awareness and continuous notification concerning the
guantities of waste incinerated will assist in its downward trend.

The emission factors for the main substances will be defined and emissions are calculated
according to the next period ahe reporting.

Table3.10 Main pollutant emission factors for NFR 1A@MEP/EEA Guidebook 2013)

Solid fuels (not biomass) Liquid fuels Natural gas
ConEnE] Small |[Fireplaces| Small
Pollutant Unit . stoves, Advanced Sr_nall boilers saunas, boilers
fireplaces, boilers Stoves _ _

SRS, GREEET stoves (<=50 kVih) (<=50 outdoor (<=50

= — kWin) heaters kWin)
NO g/GJ 80 150 158 34 69 60 42
SO g/GJ 700 450 900 60 79 0.3 0.3
NHs 0/GJ 2.5 NA NA NA NA NA NA
NMVOC g/GJ 600 300 174 1.2 0.17 2 1.8
CcO g/GJ 5000 2000 4787 111 3.7 30 22
TSP g/GJ 425 250 261 2.2 15 2.2 0.2
PMho g/GJ 390 240 225 2.2 15 2.2 0.2
PMes g/GJ 390 220 201 2.2 15 2.2 0.2
BC g/GJ 30.634 14.08 12.864| 0.286 0.05 0.119 0.011
Pb mg/GJ 100 100 200| 0.012 0.012 0.0015 0.0015
Cd mg/GJ 1 1 3| 0.001 0.001| 0.00025 0.00025
Hg mg/GJ 5 5 6 0.12 0.12 0.1 0.1
As mg/GJ 15 15 5 0.002 0.002 0.12 0.12
Cr mg/GJ 10 10 15 0.2 0.2 0.00076/ 0.00076
Cu mg/GJ 20 15 30 0.13 0.13( 0.000r6| 0.000076
Ni mg/GJ 10 10 20( 0.005 0.005| 0.00051] 0.00051
Se mg/GJ 2 2 2| 0.002 0.002 0.011 0.011
Zn mg/GJ 200 200 300 0.42 0.42 0.0015 0.0015

PCB K 3K 170 170 170
PCDD/F ng/GJ 1000 500 500 10 1.8 1.5 15
B(a)p mg/GJ 250 150 270 80 80 0.00056| 0.00056
B(b)f mg/GJ 400 180 250 40 40( 0.00084 0.00084
B(k)f mg/GJ 150 100 100 70 70( 0.00084, 0.00084
1(1,2,3cd)p | mg/GJ 120 80 90 160 160( 0.00084| 0.00084
HCB K IK | 0.62 0.62 0.62
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Table 3.11 HM and PCBemission factor fowood combustion forNFR 1A4bi (EMEP/EEA
Guidebook 2013)

Pb mg/GJ 27 27 27 27
Cd mg/GJ 13 13 13 13
Hg mg/GJ 0.56 0.56 0.56 0.56
As mg/GJ 0.19 0.19 0.19 0.19
Cr mg/GJ 23 23 23 23
Cu mg/GJ 6 6 6 6
Ni mg/GJ 2 2 2 2
Se mg/GJ 0,5 0,5 0,5 0,5
Zn mg/GJ 512 512 512 512
PCB Kk Ik D 0.060 0.060 0.007 0.01

Table 3.12 Main pollutants a
combustion)

nd POPs national emission factors for NFR 1A4bi (wood

NO 9/GJ 140.41 117.582 2382.816 74512 176.21 45.875
S0 9/GJ 11 10.91 26.647 0.833 10.89 12.34
N 9/GJ 70 2.629 9.869 0.308 2.497 0.933
NMVOC | g/GJ 66.763 60.625 1851.82 57.883 204.556 2.28
co 9/GJ 3295.845 2574.958 24264.87 758.454 4032.213 269.283
TSP 9/GJ 275.217 26.81 341.703 10.681 792.251 26.651
PMio 9/GJ 257.627 24.153 310.639 9.71 720.228 23.986
PMes 9/GJ 249.935 23.996 295.107 9.224 684.217 22.786
BC 9/GJ 120.702 11.436 140.638 4.396 326.075 10.859
PCDD/PCD| ng/GJ 161.9 8.8 15.025 0.4696 6.5 1.9
B(a)p mg/GJ 37.9 1.185 489.008 0.037 2.942 3.381
B(b)f mg/GJ 28.5 0.891 433.051 0.028 2.212 1.994
B(K)f mg/GJ 18.2 0.569 358.864 0018 1.413 1.098
I(1,2,3cd)p | mg/GJ 28.1 0.878 591.640 0.027 2.181 2.137
HCB x 3K 17.104 8.341 8.333 0.261 5.217 1.288
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Table3.13 National POPs emission factors for the waste combustion in stoves

Pollutant Unit | Emission factot
NO g/GJ 224.593
SQ g/GJ 19.749
NHs g/GJ 3.067
NMVOC g/GJ 190.561
CO g/GJ 2795.054
TSP 0/GJ 1167.613
PMho g/GJ 1061.466
PMes g/GJ 1008.393
BC g/GJ 77.349
PCDD/PCDF K 3K 0.055
B(a)p x 3k [ 10428.571
B(b)f K 3K [ 10557.6D
B(k)f K 3K I 4566.167]
1(1,2,3cd)p K IK I 5637.013
HCB K 3IKI 35.943

Activity data

Discrepancies in the data on fuels between energy balance and the point sources database
are possible. These are the reasons for the distinction in the data regardingptisumed oil

shale, whose operators are represented in the Statistical Office and to the Point Sources
Information System (OSIS) (the data in tonnes are identical, but not in TJ).

Table3.14 Fuel consumptioin stationary fuel cobustion in the period of 1990014 (PJ)

Year Liquid fuels | Solid fuels Biomass Gas

1990 68.14 242.83 8.37 40.61
1991 64.99 226.34 8.21 42.36
1992 36.07 188.36 7.86 23.42
1993 34.97 148.61 7.38 11.79
1994 32.27 147.05 12 14.89
1995 22.62 142.65 20.01 17.32
1996 23.08 149.43 23.22 19.9
1997 20.67 147.28 24.27 19.24
1998 19.75 125.48 21.42 17.86
1999 18.26 115.4 20.5 17.44
2000 10.69 123.02 20.63 21.78
2001 11.28 119.11 21.94 23.33
2002 9.67 123.45 21.77 23.32
2003 9.13 13839 23.85 24.05
2004 9.53 142.88 25.01 23.53
2005 8.26 138.48 24.22 23.55
2006 6.31 134.29 20.05 23.35
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2007 5.46 164.07 22.85 26.13
2008 5.22 141.09 25.02 27.41
2009 4.75 132 27.42 20.67
2010 5.94 167.58 32.79 23.48
2011 6.01 174.75 31.24 21.17
2012 5.69 151.42 34.22 21.38
2013 5.08 174.52 31.64 18.58
2014 3.88 171.98 32.44 17.8
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300000

250000

200000

150000

Fuel consumption, TJ

100000

50000

0
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2013 2014

m Liquid fuels m Solid fuels

Figure3.15 Fuel consumption by stationary combustion in the period of 12004

Table3.15 Amount of the waste incinerated in domestic stoves (tonnes)

1990 16757.7887
1991 18337.3905
1992 19785.17146
1993 20779.7544
1994 21824.9387
1995 22886.0485
1996 23105.192¢§
1997 23366.9625
1998 23716.4735
1999 24042.9748
2000 24996.0177
2001 23891.4338
2002 22793.78871
2003 21796.0364
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Year Amount of waste

2004 20760.9282
2005 19764.6890
2006 20547.8283
2007 21005.8103
2008 21200.3391
2009 21104.0397
2010 20701.4702
2011 20980.5529
2012 21270.6344
2013 21501.9304
2014 21501.9304

3.2.3.Uncertainty

An uncertainty analysis was carried out to the year 2014 inventory. The uncertainty in the
emission factors for main pollutants from stationary combustion sector is estimated in the
range from 20% to 50%, for heavy metals antH®A06200%, for dioxin 10@50%; in the
activity data in the range from 2% to 5% (for the waste combustion in domestic €£8086).
Uncertainty estimates for stationary combustion are given in Table 3.16.

Table3.16 Uncertainties in stationary combustion sector

Emission : Share in total : Trenc_j
Pollutant 2014 ' Unit emission. % Uncertainty, %| uncertainty

' 19902014, %
NO 17.802 kt 54.4 39.56 18.05
NMVOC 4.882 kt 21.66 41.24 17.01
SQ 40.696 kt 99.65 32.12 7.18
NHs 0.375 kt 2.86 16.48 8.47
PMs 6.537 kt 84.06 44.36 23.70
PMuo 9.536 kt 76.31 42.59 21.49
TSP 12.333 kt 74.08 40.48 9.39
Cco 106.864 kt 84.46 41.89 28.21
Pb 35.490 t 97.11 138.23 52.64
Cd 0.867 t 96.51 129.18 60.22
Hg 0.646 t 95.15 137.01 34.12
PCDD/PCDF 2.416| g }+TEQ 61.45 110.99 72.88
B(a)p 2.008 t 99.27 126.14 95.59
B(b)f 2.274 t 98.99 129.70 103.45
B(K)f 1.169 t 98.82 123.26 88.17
1(1,2,3cd)p 1.502 t 99.34 118.47 95.63
HCB 0.270 kg 97.15 123.58 134.46
PCB 4.202 kg 99.52 118.35 43.44
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3.2.4.Sourcesspecific QA/QC and verification

Several QC procedures are used in the framework of inventory preparation.

Before usage, data are presented by operators, and the data in reports (emissions, fuel used
and methods of calculations) are verified. Th@n® Sources information system consists of
calculation modules on the basis of national emission factors, and if the operator uses the
calculation module, one can be relatively certain that the received results are correct.

The data on fuel consumption erthen summarised by SNAP codes and compared to the
statistical energy balance data. There are difficulties in comparing the consumption of fuel in
activities. The principle of a database that, for example, the industrial boiler is designated
SNAP 03 notependent on whether heat is sold or is used for its own needs.

The recalculation for NFR 1A4bi was carried out in this reporting year.

3.2.5.Sourcesspecific planned improvements

Improve the QA/QC procedure.

Recalculate pollutants emissions from NFR 1Al, 1AZailand 1A4ci combustion
sectors according to the updated national emission factors and EMEP/EEA Guidebook
2013.

1
1

3.3. Transport

3.3.1.0verview of the sector

Table3.17 Transport sector reporting activities

NFR Source Description Method Emissions
1A2gvii | Mobile Combustion in Mobile combustion in Tier 1 NGO, NMVOC, SO
manufacturing industries and| manufacturing industries and NHs, PM,5, PMuo,
construction construction land based TSP, BC, CO, Pb, (
mobile machinery (e.g. Cr, Cu, Ni, Se, Zn,
rollers, asphalt pavers, B(a)p, B(b)f, PAHs
excavators, cranes, tractors, total
other industrial machinery)
1A3at | International and Civil aviatio} Activities include all use of | Tier 2 NGO, NMVOC, SO
ii(i) (LTO) aircraft (jets, turboprop PMs, PMo, TSP,
powered and gton engine BC, CO
aircraft, helicopters)
consisting passengers and
freight transport
1A3ai | International and Civil aviatio] Activities include all use of | Tier 1 NG, NMVOC, SO
ii(ii) (Cruise) aircraft consisting passenger PMs5, PMio, TSP,
and freighttransport BC, CO
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NFR Source Description Method Emissions
1A3biiv | Road transport Road transport includes use | Tier 3 NGO, NMVOC, SO
of vehicles with combustion NHs, PMes, PMo,
engines: passengers cars, lig TSP, BC, CO, Pb, (
duty vehicles, heavy duty Cr, Cu, Ni, Se, Zn,
trucks, buses and motorcycle PCDD/PCDF, B(a)f
Bo)f, B(k)f, 1(1,2,3
cd)p,PAH4gotal,
HCB, PCBs
1A3bv | Road transport: Gasoline Gasoline evaporation from | Tier 3 NMVOC
evaporation automobiles
1A3bvi | Automobile tyre and brake PM and heavy metal Tier 3 PMs, PMio, TSP,
wear emissions from automobile Pb, Cd, Cr, Cu, Ni,
tyre and brake wear Se, Zn,
1A3bvii | Road transport: Automobile | PM emissions from road Tier 1 PMs, PMio, TSP
road abrasion abrasion
1A3c | Railways Railway transpi operated by| Tier 1 NO, NMVOC, SO
steam and diesel locomotives NHs, PM,5, PMuo,
TSP, BC, CO, Pb, ¢
Hg, As, Cr, Cu, Ni,
Se, Zn, PCDD/PCD
B(a)p, B(b)f, B(K)f,
1(1,2,3cd)p, PAHs
total, HCB
1A3dii | National navigation (Shipping Merchant ships, passger Tier 1 NGO, NMVOC, SO
ships, technical ships, NHs, PMs, PMuo,
pleasure and tour ships and TSP, BC, CO, Cd, (
other inland vessels. Cu, Ni, Se, Zn,
B(a)p, B(b)f, PAHs
total
1A4aii | Commercial/lnstitutional: Commercial and institutional | Tier 1 NG, NMVOC, SO
Mobile land based mobile machinery NHs, PMes, PMo,
This source category include TSP, BC, CO, Pb, (
1 A5 b Other, Mobile Cr, Cu, Ni, Se, Zn,
Military sector B(a)p, B(b)f, PAHs
total
1A4bii | Residential: Household and | Household and gardening Tier 1 NG, NMVOC, SO
gardening (mobd) sector includes various NHs, PMes, PMo,
machinery: lawn mowers, TSP, BC, CO, Pb, (
wood splitters, lawn and Cr, Cu, Ni, Se, Zn,
garden tractors etc B(a)p, B(b)f, PAHs
total
1A4cii | Agriculture/ForestryFishing: | Land based mobile ofbad Tier 1 NO, NMVOC, SO
Off-road vehicles and other | vehicles and other machinery NHs, PM:s, PMo,
machinery used in agriculture/forestry TSP, BC, CO, Pb, (
sector (agricultural tractors, Cr, Cu, Ni, Se, Zn,
harvesters, combines etc.) B(a)p, B(b)f, PAHs
total
1A4ciii | Agriculture/Forestry/Fishing: | National fishing sector coverg Tier 1 NGO, NMVOCSG,
National fishing emissions from fuels NHs, PM,5, PMuo,

combusted for inland, coasta
and deepsea fishing

TSP, BC, C@b, Cd,
Hg, As, Cr, Cu, Ni,
Se, Zn, PCDD/PCD
B(a)p, B(b)f, B(k)f,
1(1,2,3cd)p, PAHs
total, HCB, PCBs

83



Estonianinformative Inventory Repoi2016

NFR Source Description Method Emissions
1A3di(i) | International maritime Vessels of all flags that are | Tier 1 (cruise);| NO, NMVOCSQ,
navigation engaged in international Tier 3 NHs, PM,5, PMuo,
water-borne navigation (hotelling, TSP, BC, CO, Pb, (

maneuvering) | Hg, As, Cr, Cu, Ni,
Se, Zn, PCDD/PCD
B(a)p, B(b)f, B(K)f,
1(1,2,3cd)p, PAHs
total, HCB, PCBs

Table 3.17 gives an overview of all the transport sectors and the methodologgek far
calculating emissions from the transport sector. In this chapter the trends and shares in
emissions of the different source categories within the transport sector are described. A
detailed description of methodology, activity data, emission factord emissions is given in
each subsector.

The transport sector is a major contributor to national emissions. The transport sector
includes road transport which is the largest and most important emission source (Figure 3.16).
The share of mobile sourcestbtal national emissions in 2014 was the followingxK@8.4%,
NMVOQ; 13.6% and CQ14.2%. The share of other pollutants is not so significant. Emissions
of most compounds have decreased throughout the time series, mainly due to the stricter
emissionstandards for road vehicles. The emissions of nitrogen oxidesprathane volatile
compounds and carbon monoxide have decreased compared to 1990 by 61.9%, 84.1% and
85.9% respectively. The trend of the emissions of these categories is given in Fidires 3.
Tables 3.180.

Some recalculations have been made for the following sectors: road transport, industrial
machinery, railways, navigation, household and gardening machinery, commercial and
agricultural sector. The main reasons for recalculations weeefttiowing: new COPERT 4
version 11.3, correction of statistical fuel consumption and emission factors. Recalculations
led to a change in total emissions. A detailed overview is given in each transport subsector
and Chapter 8.

During the compilation of th IIR minor errors were detected in emissions data represented
in previous NFR table. Therefore, there has been made some changes in aviation sector,
commercial machinery, household and gardening sector.
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Figure3.16 NO, NMVOC and CO emission shares in the transport sectors
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Figure3.17 NQ, NMVOC and CO emissions from the transport saottie period of 1990
2014

Table3.18 Total emissions from the transport sector in the perafd990-2014 (kt)

1990 38.030 19.275 6.899 0.019 NR NR 1.721 NR 127.979
1991 35.699 18.552 6.620 0.018 NR NR 1.653 NR 127.167
1992 19.630 9.523 3.942 0.009 NR NR 0.955 NR 52.872
1993 21.254 10.349 4.287 0.013 NR NR 1.158 NR 59.606
1994 22.429 11.946 4.075 0.024 NR NR 1.093 NR 71.187
1995 19.860 11.592 3.647 0.030 NR NR 1.013 NR 66.579
1996 21.588 11.669 3.869 0.040 NR NR 1.014 NR 69.060
1997 21.892 13.047 3.885 0.051 NR NR 1.058 NR 82.587
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Year NO« NMVOC SQ NHs PMzs PMio TSP BC CcO

1998 20.281 9.555 3.985 0.048 NR NR 1.024 NR 62.426
1999 19.652 11.278 3.518 0.063 NR NR 0.947 NR 77.094
2000 19.537 10.950 3.157 0.112 0.904 0.994 1.107 0.443 68.250
2001 20.853 10.489 0.908 0.141 0.781 0.890 1.025 0.373 72.556
2002 22.683 9.457 1.109 0.147 0.970 1.083 1.222 0.486 62.625
2003 20.801 7.863 0.711 0.161 0.923 1.032 1.162 0.472 52.325
2004 19.648 6.824 0.615 0.224 0.976 1.088 1.221 0.499 45.040
2005 19.455 6.479 0.382 0.214 0.932 1.047 1.180 0.479 42.331
2006 19.604 6.370 0.335 0.241 0.936 1.060 1.202 0.484 40.587
2007 19.232 6.009 0.309 0.256 0.951 1.081 1.230 0.493 37.918
2008 17.660 5.174 0.262 0.254 0.883 1.011 1.162 0.454 32.438
2009 15.206 4.733 0.139 0.228 0.732 0.848 0.982 0.380 29.337
2010 16.548 4.266 0.128 0.215 0.772 0.895 1.040 0.407 26.564
2011 15.279 3.684 0.134 0.206 0.711 0.833 0.979 0.367 22.563
2012 15.197 3.758 0.113 0.193 0.731 0.858 1.010 0.381 22.071
2013 13.866 3.249 0.081 0.168 0.683 0.807 0.953 0.357 18.962
2014 14.474 3.056 0.082 0.160 0.743 0.869 1.016 0.384 18.001

Trend 1990
2014, % -61.9 -84.1 -98.8 732.6 -17.8 -12.6 -41.0 -13.3 -85.9

Table3.19 Total emissions of heavy metals from the transporttese the periodof 1990
2014

Pb | Cd Hg | As Cr | Cu | Ni | Se | Zn
Year
t kg t
1990 78.727 0.012 0.940 0.476 0.131 2.754 0.050 0.006 2.591
1991 69.698 0.011 1.130 0.572 0.118 2.491 0.048 0.006 2.376
1992 34.327 0.006 0.387 0.196 0.064 1.380 0.027 0.003 1.237
1993 35.089 0.007 0.419 0.212 0.069 1.491 0.029 0.003 1.356
1994 43.019 0.007 0.435 0.220 0.080 1.637 0.027 0.003 1.593
1995 24.788 0.006 0.308 0.156 0.073 1.433 0.022 0.002 1.468
1996 21.707 0.007 0.466 0.236 0.077 1.537 0.024 0.003 1.561
1997 9.841 0.007 0.292 0.148 0.081 1.615 0.024 0.003 1.660
1998 6.064 0.006 0.111 0.056 0.074 1.480 0.023 0.002 1.462
1999 7.552 0.006 0.024 0.012 0.075 1.490 0.021 0.002 1.535
2000 5.027 0.007 0.047 0.024 0.077 1.531 0.022 0.002 1.549
2001 5.984 0.008 0.063 0.032 0.093 1.841 0.026 0.003 1.875
2002 5.542 0.008 0.008 0.004 0.100 1.998 0.030 0.003 1.985
2003 2.270 0.008 0.200 0.267 0.096 1.929 0.036 0.004 1.933
2004 2.108 0.008 0.141 0.188 0.099 1.972 0.034 0.004 1.974
2005 2.136 0.009 0.126 0.168 0.102 2.015 0.034 0.004 2.050
2006 1.470 0.009 0.064 0.085 0.109 2.159 0.034 0.004 2.201
2007 1.544 0.010 0.063 0.084 0.116 2.274 0.035 0.004 2.326
2008 1.592 0.009 0.131 0.174 0.114 2.246 0.037 0.004 2.271
2009 1.402 0.009 0.170 0.227 0.102 2.003 0.035 0.004 2.044
2010 0.516 0.009 0.103 0.137 0.108 2.143 0.035 0.004 2.135
2011 0.482 0.009 0.054 0.071 0.108 2.126 0.032 0.004 2.114
2012 0.486 0.009 0.057 0.076 0.114 2.215 0.033 0.004 2.203
2013 0.446 0.009 0.033 0.044 0.111 2.141 0.031 0.003 2.152
2014 0.298 0.009 0.016 0.022 0.114 2.243 0.033 0.004 2.230
Trend 1990
2014, % -99.6 -23.1 -98.3 -95.4 -12.5 -18.6 -32.9 -36.0 -13.9
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Table3.20 Total emissions of POPs from the transport sector in the parid®90-2014

11,2,3 PAHs
Year PCDD/F| B(a)p B(b)f B(k)f cd)p total HCB PCBs
g tTeq t g
1990 0.355 0.022 0.040 0.017 0.012 0.091 0.276 20.432
1991 0.333 0.022 0.039 0.015 0.012 0.088 0.283| 24.504
1992 0.162 0.012 0.022 0.008 0.005 0.047 0.116 8.416
1993 0.104 0.013 0.023 0.009 0.006 0.051 0.128 9.102
1994 0.236 0.012 0.021 0.010 0.008 0.050 0.168 9.477
1995 0.223 0.009 0.017 0.010 0.007 0.042 0.149 6.744
1996 0.233 0.010 0.019 0.010 0.008 0.047 0.180| 10.157
1997 0.244 0.009 0.018 0.010 0.007 0.045 0.177 6.423
1998 0.202 0.008 0.016 0.010 0.006 0.040 0.128 2.477
1999 0.222 0.007 0.014 0.009 0.006 0.037 0.148 0.626
2000 0.225 0.007 0.014 0.009 0.006 0.037 0.167 1.125
2001 0.285 0.008 0.017 0.011 0.008 0.043 0.228 1.486
2002 0.292 0.011 0.020 0.012 0.008 0.050 0.229 0.282
2003 0.289 0.011 0.019 0.011 0.007 0.048 0.772 2.640
2004 0.302 0.011 0.019 0.012 0.008 0.049 0.614 1.883
2005 0.314 0.011 0.019 0.012 0.008 0.050 0.590 1.689
2006 0.345 0.012 0.021 0.013 0.009 0.055 0.466 0.908
2007 0.366 0.013 0.022 0.013 0.009 0.057 0.493 0.898
2008 0.347 0.012 0.021 0.013 0.009 0.055 0.663 1.744
2009 0.319 0.011 0.019 0.012 0.008 0.050 0.750 2.232
2010 0.327 0.013 0.021 0.013 0.009 0.056 0.582 1.380
2011 0.323 0.012 0.021 0.013 0.009 0.055 0.450 0.753
2012 0.332 0.013 0.022 0.014 0.010 0.059 0.469 0.798
2013 0.315 0.013 0.021 0.014 0.010 0.057 0.389 0.109
2014 0.302 0.014 0.023 0.014 0.010 0.061 0.333 0.271
Trend 1990
2014, % -15.0 -33.2 -42.3 -18.8 -18.0 -32.5 20.7 -98.7

3.3.2. Aviation (1.A.3.&i (I-ii))

3.3.2.1. Sourcecategory description

CKS 9ad2yAl Qa Ay@Syid2NE O2yidlAya SadAyYlrdaSa
Emission estimates from aviation sector include all aircraft types: helicopters, jets, turboprop
powered and piston engine aircraft.

Emissions frm aviation sector are split into different aircraft activities, and allocations are
made according to the requirements for reporting:

1.A.3.a.ii (i) Civil aviation (Domestic, LTO);
1.A.3.a.i (i) International aviation (LTO);

1.A.3.a.ii (ii) Civil aviatigfipomestic, Cruise);
1.A.3.a.i (ii) International aviation (Cruise).

In addition, emissions from cruise phase are reported as a memo item, and are not included
in national totals.

The aviation sector has quite a minor share in total emissions. The totailrdgion of aircraft
LTO emissions to the emissions of nitrogen oxides;methane volatile compounds and
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carbon monoxide were 0.5%, 0.5% and 0.9% respectively, in the transport sector in 2014.
Other pollutants have an even smaller share.

Aviation emisgins reflect the level of overall aviation activity. The growth of air travel for the
past decades has been noticeable. During the period 2981, the emission of NONMVOC

and CO from LTO phase increased 44.6%, 23.9%, 40.5% respectively (Figaée Tab&
3.21), mainly due to changes in fuel consumption and number of landing andotbke
operations. This is roughly in line with the trends in the number of air passengers and freight
transported over the same period (Figure 3.21). Figures-3QLBugrate the importance of
international aviation sector which contributes majority of the emissions from aviation sector.

The emissions of NONMVOC and CO increased in 2014 compared to 2013 by 0.8, 10.9 and
2.8% respectively, due to an increase in fuelstonption (1.7%). Although, at the same time
the number of landing and takeff operations decreased 1.3%. This increase in emissions can
be explained by the fact that the share of different aircraft types varies every year and
therefore average emissiondtor (Table 3.23) changes from year to year.

0.12 12

0.10

0.08

0.06

Emissionskt

0.04 -

Fuel consumptionkt

0.02 -
0.00 - —
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2013 2014
mmm Domestic aviation 1 International aviation
—o= Civil aviation, FC —a— |nternational aviation, FC
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Year NO« NMVOC | SO PMz.s PMho TSP BC Cco
kt kt
1990 0.052 0.012 0.006 NR NR 0.392 NR 0.120
1991 0.052 0.012 0.006 NR NR 0.392 NR 0.120
1992 0.018 0.004 0.002 NR NR 0.133 NR 0.041
1993 0.019 0.004 0.002 NR NR 0.141 NR 0.043
1994 0.019 0.004 0.002 NR NR 0.139 NR 0.043
1995 0.030 0.007 0.003 NR NR 0.221 NR 0.068
1996 0.038 0.009 0.004 NR NR 0.283 NR 0.087
1997 0.036 0.008 0.004 NR NR 0.265 NR 0.082
1998 0.039 0.009 0.004 NR NR 0.289 NR 0.089
1999 0.037 0.008 0.004 NR NR 0.275 NR 0.084
2000 0.033 0.012 0.004 0.314 0.314 0.314 0.152 0.082
2001 0.033 0.010 0.004 0.282 0.282 0.282 0.137 0.078
2002 0.034 0.012 0.004 0.272 0.272 0.272 0.132 0.104
2003 0.042 0.010 0.004 0.330 0.330 0.330 0.160 0.103
2004 0.057 0.011 0.006 0.441 0.441 0.441 0.213 0.116
2005 0.078 0.015 0.008 0.652 0.652 0.652 0.314 0.155
2006 0.076 0.013 0.008 0.642 0.642 0.642 0.310 0.146
2007 0.090 0.013 0.009 0.780 0.780 0.780 0.376 0.156
2008 0.112 0.016 0.010 0.941 0.941 0.941 0.453 0.175
2009 0.075 0.010 0.007 0.603 0.603 0.603 0.289 0.129
2010 0.071 0.010 0.007 0.558 0.558 0.558 0.267 0.134
2011 0.087 0.013 0.008 0.638 0.638 0.638 0.307 0.165
2012 0.083 0.015 0.008 0.465 0.465 0.465 0.223 0.178
2013 0.075 0.013 0.007 0.463 0.463 0.463 0.221 0.165
2014 0.076 0.015 0.007 0.482 0.482 0.482 0.231 0.169
Trend 1990
2014, % 44.6 23.9 25.5 53.6 53.6 23.0 51.6 40.5

Table3.22 Emissions from the cruise phase in the aviation sector in the pefidd902014

(ko)
Year NO« NMVOC SQ PM2s PMio TSP BC 6{0)
1990 0.385 0.015 0.030 NR NR 0.006 NR 0.035
1991 0.385 0.015 0.030 NR NR 0.006 NR 0.035
1992 0.128 0.005 0.010 NR NR 0.002 NR 0.012
1993 0.206 0.008 0.016 NR NR 0.003 NR 0.019
1994 0.165 0.006 0.013 NR NR 0.003 NR 0.015
1995 0.190 0.007 0.015 NR NR 0.003 NR 0.017
1996 0.153 0.006 0.012 NR NR 0.002 NR 0.014
1997 0.237 0.009 0.019 NR NR 0.004 NR 0.021
1998 0.147 0.006 0.012 NR NR 0.002 NR 0.013
1999 0.230 0.009 0.018 NR NR 0.004 NR 0.021
2000 0.224 0.009 0.018 0.004 0.004 0.004 0.002 0.020
2001 0.158 0.006 0.012 0.002 0.002 0.002 0.001 0.014
2002 0.187 0.007 0.015 0.003 0.003 0.003 0.001 0.017
2003 0.177 0.007 0.014 0.003 0.003 0.003 0.001 0.016
2004 0.298 0.011 0.023 0.005 0.005 0.005 0.002 0.027
2005 0.501 0.020 0.039 0.008 0.008 0.008 0.004 0.043
2006 0.301 0.012 0.024 0.005 0.005 0.005 0.002 0.026
2007 0.511 0.020 0.040 0.008 0.008 0.008 0.004 0.044
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Year NO NMVOC SQ PM2s PMio TSP BC Cco
2008 0.216 0.008 0.017 0.003 0.003 0.003 0.002 0.019
2009 0.321 0.012 0.025 0.005 0.005 0.005 0.002 0.028
2010 0.376 0.015 0.029 0.006 0.006 0.006 0.003 0.033
2011 0.320 0.012 0.025 0.005 0.005 0.005 0.002 0.028
2012 0.369 0.014 0.029 0.006 0.006 0.006 0.003 0.032
2013 0.269 0.010 0.021 0.004 0.004 0.004 0.002 0.023
2014 0.415 0.016 0.032 0.006 0.006 0.006 0.001 0.036
Trend 1990
2014, % 7.8 111 6.8 84.0 84.0 8.1 -42.5 2.8

3.3.2.2. Methodological issues

Emissions calculations from the LTO cycle are based on the Tier 2 method and cruise emission
calculations Tier 1 (EMEP/EEA Guidebook 2013).

For the LTO phase, fuel consumed and the emissions of pollutants per LT&eydsed on
representative aircraft type group data. The energy use by aircraft is calculated for both
domestic and international LTOs by multiplying the LTO fuel consumption factor for each
representative aircraft type (Table 3.23) by the correspondingioer of LTOs. In order to
calculate domestic and international LTO emissions, the number of LTOs for each aircraft type
is multiplied by the respective emissions per LTO.

Cruise energy usage is estimated as the difference between the total fuel use Watioa

fuel sale statistics and the total calculated LTO fuel use (Table 3.24)bdseel cruise
emission factors are taken from the 13uidebook as a single set for an average aircraft (Table
3.23). Finally, when given the fuel related cruise emissiomofac total domestic and
international energy use and emissions can be calculated. All the calculations are made by
using the following equations:

LTO Emissions = Number of LTOs * Emission Factor LTO
LTO Fuel Consumption = Number of LTOs * Fuel ConsupwtiohO
Cruise Emissions = (Total Fuel ConsumptiofO Fuel Consumption) * Emission Factor Cruise

All flights to and from Estonia’s airports are separated into domestic and international flights.
Separate emission estimates are made for domestic aretnational civil aircraft, which are
divided into emissions from the landing and tat# (LTO) phase and the cruise phase.

Detailed aircraft type data with takeff and landing activity is supplied by 7 Estonian airports.
Estonian aircraft movement statiss count landing and takeff as two different activities.
However methodology defines both one landing and one tafas a full LTO cycle. Therefore
statistical aircraft movement data is divided in two (Figure 3.21).

The methodology requires informatiy’ 2y GKS ydzYoSNJ 2F [ ¢hQ& 3N
aircraft types (Table 3.22). This kind of detailed knowledge is hard to obtain (individual aircraft

with their specific engines) and therefore data is an aggregated level for practical reasons
(Figure 3.2). Assumptions are made if missing data exist in some situations.
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In spite of the different levels of aviation statistics it is possible to divide the air traffic activity

into the number of LTOs per aircraft type by using different statistical sourstsni&n

emission calculations are based on the EMEP/EEA methodology and other referred sources in

the EMEP/EEA Guidebook 2013 (IPCC, FOCA, ICAO engine database etc.).

A complete emission calculation (LTO and cruise emissions for domestic and international
flights) was carried out by EStEA between 1992 and 2014. Extrapolation has been done for

1990 and 1991.

Table3.23 Emission factors for the L¥&cle (kg/LTO)

Fuel

NO« NMVOC SC PMzs CO consumption
Turbofars (Jets})??®
Airbus A310 23.2 5 1.5 0.14 25.8 1540.5
Airbus A320 10.8 1.7 0.8 0.09 17.6 802.3
Bae 111 4.9 19.3 0.7 0.17 37.7 681.6
Bae 146 4.2 0.9 0.6 0.08 9.7 569.5
B727 12.6 6.5 1.4 0.22 26.4 1412.8
B737100 8 0.5 0.9 0.1 4.8 919.7
B737400 8.3 0.6 0.8 0.07 11.8 825.4
B747100-300 55.9 33.6 3.4 0.47 78.2 3413.9
B747400 56.6 1.6 3.4 0.32 19.5 3402.2
B757 19.7 1.1 1.3 0.13 12.5 1253
B767%300 26 0.8 1.6 0.15 6.1 1617.1
B777 53.6 20.5 2.6 0.2 61.4 2562.8
Fokker 100 5.8 1.3 0.7 0.14 13.7 744.4
Fokker 28 5.2 29.6 0.7 0.15 32.7 666.1
2XB737100 16 1 1.8 0.2 9.6 1839.4
McDonnell Douglas D& 7.3 0.7 0.9 0.16 54 876.1
McDonnell Douglas DTD 41.7 20.5 2.4 0.32 61.6 2381.2
McDonnell Douglas 12.3 1.4 1 0.12 6.5 1003.1
C525 0.74 3.01 0.34 0 34.07 340
EC RJ_100ER 2.27 0.56 0.33 0 6.7 330
ERIL45 2.69 0.5 0.31 0 6.18 310
GLF4 5.63 1.23 0.68 0 8.88 680
GLF5 5.58 0.28 0.6 0 8.42 600
RJ85 4.34 1.21 0.6 0 11.21 600
Turboprop®
turboprop, <1000sph/engine 0.3 0.58 0.07 0 2.97 70
turboprop, 10002000 sph/engine 1.51 0 0.2 0 2.24 200
turboprop, >2000sph/engine 1.82 0.26 0.2 0 2.33 200
Piston enginé
microlight aircraft 0.03 0.04 0.00 0 0.94 1.4
4 seat single engine (<180hp) 0.01 0.06 0.00 0 3.93 3.9
singe engine high performance
(180360hp) 0.02 0.16 0.00 0 7.33 7.5
twin engine high performance
(2x235hp) 0.05 0.22 0.01 0 19.33 21.6
Helicopters
A109 0.13 0.89 0.02 0.01 131 32.8
A139 0.38 0.68 0.03 0.01 0.97 60.3
ALO3 0.11 0.28 0.01 0.00 0.40 21.4
AS32 0.65 0.49 0.04 0.02 0.68 77.4
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NO. | NMvVOC| so PMes co e
consumptlon
AS35 0.18 0.22 0.01 0.01 0.32 275
AS50 0.15 0.24 0.01 0.01 0.35 25.2
AS55 0.15 0.82 0.02 0.01 1.20 34.8
H269 0.01 0.09 0.00 0.00 6.59 6.6
B412 0.64 0.49 0.04 0.02 0.69 77.0
B06 0.08 0.35 0.01 0.00 0.50 18.2
EC35 0.21 0.71 0.02 0.01 1.03 41.1
EN48 0.08 0.34 0.01 0.00 0.48 18.6
MI8 0.53 0.55 0.04 0.02 0.78 70.0
R22 0.01 0.09 0.00 0.00 6.21 6.2
R44 0.02 0.11 0.00 0.00 8.79 8.8
S76 0.29 0.59 0.02 0.01 0.85 48.2
Table3.24 Emission factors for the cruise phage/t)
NO« co NMVOC SQ PMz.s
Domestic aviation 3150 2 0.1 1 0.2
International aviation 3150 1.1 0.5 1 0.2

*BC fractions of PM-®C) for piston engine aircraft = 0.15, for other aircraft OEMEP/EEA Guidebook 2013

Table3.25 Fuel consumption in the aviation sector (kt)

Year Domestic Dom_estic International Interna}tional Total
LTO cruise LTO cruise

1990 0.285 1.515 5.358 28.842 36.000
1991 0.285 1.515 5.358 28.842 36.000
1992 0.095 0.505 1.821 9.579 12.000
1993 0.096 1.124 1.943 15.157 18.320
1994 0.095 0.725 1.917 12.333 15.070
1995 0.150 0.971 3.041 14.059 18.221
1996 0.194 0.817 3.902 11.298 16.211
1997 0.181 0.952 3.657 17.750 22.540
1998 0.198 0.616 3.987 10.987 15.788
1999 0.188 0.672 3.784 17.418 22.062
2000 0.153 0.638 3.596 16.982 21.369
2001 0.170 0.608 3.562 11.871 16.211
2002 0.322 0.480 3.480 14.253 18.535
2003 0.333 0.415 4142 13.478 18.368
2004 0.273 0.792 5.640 22.651 29.356
2005 0.308 0.239 7.568 38.987 47.102
2006 0.314 0.090 7.523 23.436 31.363
2007 0.291 0.126 8.966 39.791 49.174
2008 0.321 0.402 10.560 16.539 27.822
2009 0.284 0.267 7.134 24,901 32.586
2010 0.287 0.277 6.893 29.138 36.595
2011 0.339 0.532 8.319 24.536 33.726
2012 0.360 0.731 8.046 28.216 37.353
2013 0.313 0.072 7.060 20.966 28.411
2014 0.320 0.075 7.181 32.352 39.928
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Figure3.22 The share of different aircraft types in domestic and international civil aviation

3.3.2.3.  Uncertainty

An uncertainty analysis was carried out to the year 2014 inventory. The uncertainty in the
emission factors for all pollutants from aviatiom () sector is estimated to be 30% and in the
activity data 2%. All uncertainty estimates for this source are given in Table 3.26. No
uncertainty estimation for cruise phase has been carried out.
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Table3.26 Uncertainties in aviation (LTO) sector

Pollutant Erglglszfon, Unit Ser;ﬁirses:grf?gzl Uncertainty, % Trcleggouzngfzt’%g;ty
NGO 0.075632 kt 0.23 2.61 1.45
NMVOC 0.014907 kt 0.07 141 0.70
SQ 0.006928 kt 0.02 0.71 0.26
PMs 0.000483 kt 0.01 0.43 0.25
PMo 0.000483  kt 0.00 0.34 0.18
TSP 0.000483  kt 0.00 0.30 0.07
CoO 0.169182 kt 0.13 2.01 1.18

3.3.2.4. Sourcespecific QA/QC and verification

Common statistical quality checking related to the assessment of trends was carried out.

3.3.2.5. Sourcespecfic planned improvements

The aviation sector is no key category and contributes to only a marginal share of total
emissions. Therefore, there are currently no improvements planned for this sector.

3.3.3.Road transport (1A3hiii)

3.3.3.1.

Source category description

Raad transport is the largest and most
important emission source in the transport
sector. This sectorincludes all types of
vehicles on the roads (passenger cars, light
duty vehicles, heavy duty trucks, buses,
motorcycles). The source category does not
cover farm and forest tractors that drive
occasionally on the roads because they are
included in other sectors, such as-ofiads
(agricultural and industrial machinery, etc.).

(Photofromwww.tallinn.eeY « f S Y A &ion% onk yf th& iudieSt@d T allipn

The road transport sector includes emissions from fuel combustion, road abrasion, tyre and
brake wear and NMVOC emissions from gasoline evaporation.

Road transport contributed to the total national emissions of nitrogerdes, noAamethane

volatile compounds and carbon monoxide by 24.9%, 8.0% and 10.3% respectively and 57.4%,
59.2% and 72.6% respectively in the transport sector in 2014 (Figure 3.16). Emissions from the
main pollutants and particulate matter have decredssignificantly throughout the time
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series with the exception of NHThe decrease in emissions has mainly been caused by the
stricter emission standards for road vehicles. The lead emissions from road transport have
decreased about 99.6% since 1990 (FegliR27). The reduction of emissions is connected with

the prohibition on leaded gasoline in 2000. The share of road transport in total Pb emissions
was 0.7% in 2014. Reduction of sulphur content in fuels has given a substantial decrease of
SQ emissions irthe road transport sector (Figure 3.26). In 2001, the sulphur content was
reduced from 5000 ppm (diesel) and 1000 ppm (gasoline) to 500 ppm and since that, sulphur
content in fuel was reduced step by step even more. Currently, all road transport fuels are
sulphur free (sulphur content less than 10 ppm). Thereforg,gatssions have decreased by
99.7% between 1990 and 2014.

Although there have been an increase in number of vehicles (1.1%), average annual mileage
driven (3.3%) and fuel consumption (2.1%g@ total emissions from road transport decreased

in 2014 compared to 2013. Therefore there has no big change in emissions due to the number
of new vehicles which are designed to reduce both energy consumption and pollutant
emissions.

In the figures belowHigures 3.227), a detailed overview of NONMVOC, CO, génd Pb
emission sources in the road transport sector is provided. All the emission trends are
presented in Tables 3.220.

Fuel consumption has changed over the decades in the road transpodrsétthe 1990s,
gasoline consumption dominated, but from 2003 we can see the continuous growth in diesel
consumption in road transport (Figure 3.28). This trend can be explained by the fact that the
popularity of vehicles with gasoline engines has dedim recent years, and diesel engines
dominate due to their greater fuel efficiency and torque compared to gasoline engines. Since
1990, the number of gasoline passenger cars and light duty vehicles equipped with catalytic
converters has increased, resalj in decreasing emissions of e.g.x@®d NMVOC by 95%

and 90% respectively between 1990 and 2014. Diesel engines are the main power source in
heavyduty trucks and buses, and their share is rapidly growing in passenger cars as well.

Therefore, the reasus for emission reductions were a 43% decrease in gasoline consumption
during the period 1992014 and an increasing amount of new cars that are designed to
reduce both energy consumption and pollutant emissions, as a result of new technologies.

In additin, over the last few years, there has been taken steps to use biofuels in road
transport. The share of biofuels used for road transport accounted for 0.03% in 2005 and
increased to 1.1% in 2014 (Table 3.34).

Recalculations

All the emissions from the transpt sector for period 1992013 are recalculated.
Recalculations mainly concern using an improved new edition of the COPERT 4 programme
(version 11.3) which includes updated emission factors. An overview of the updated data is
given in Chapter 8.
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Figure3.23 NO emissions from road transport
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Figure3.24 NMVOC emissions from road transport

CO enissionskt

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2013 2014

mmm Passenger cars mmm Light duty vehicles
[ Heavy duty vehicles mmm Moped & motorcycles
o—without catalytic conventers —o—With catalytic conventers
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Figure3.27 Pb emissions from road transport
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Table3.27 Emissions from road transport in the perioti19902014, (kt)

Year NO« | NMVOC| SO NHs PMzs PMio TSP BC co
1990 25250 | 17.389| 3.220| 0.016] NR NR 1.018] NR | 122.056
1991 22.949| 16.651| 2.930| 0.015] NR NR 0.942| NR | 121.144
1992 11.294| 8554| 1.583| 0.007| NR NR 0.509| NR 49.562
1993 12.446| 8.965| 1.859| 0.011] NR NR 0.608| NR 55.237
1994 16.147| 11.181| 2.350| 0.022] NR NR 0.759| NR 68.550
1995 15.786| 10.678| 2.598| 0.029] NR NR 0.812| NR 63.319
1996 16.632| 10.785| 2.561| 0.039] NR NR 0.759| NR 65.492
1997 17.350| 12.184| 2.700| 0.050] NR NR 0.825| NR 79.040
1998 15.387| 8.686| 2.765| 0.047| NR NR 0.790| NR 59.370
1999 15.632| 10.382| 2.587| 0.062] NR NR 0.767| NR 73.653
2000 15.350| 9.905| 2.558| 0.111| 0.713] 0.800| 0.910| 0.334| 64.102
2001 16.780| 9.332| 0.581| 0.140| 0.587| 0.694| 0.826| 0.263| 67.794
2002 16.150| 7.964| 0.602| 0.146| 0.657| 0.767| 0.901| 0.307| 57.005
2003 13.905| 6.440| 0.293| 0.160| 0.603| 0.708| 0.835| 0.287 | 46.869
2004 13.453| 5571 0.267| 0.223| 0.683| 0.792| 0.923| 0.331| 40.176
2005 13.283| 5.387| 0.063| 0.213| 0.646| 0.758| 0.888| 0.313| 37.946
2006 13.212| 5220 0.036] 0.240| 0.626| 0.746| 0.885| 0.303| 35.965
2007 12.858| 4.821| 0.037| 0.255| 0.617| 0.744| 0.890| 0.301| 33.0%
2008 11.672| 4.009| 0.036] 0.253| 0.554| 0.680| 0.829| 0.266| 27.628
2009 9.536| 3.481| 0.012| 0.227| 0.464| 0576| 0.707| 0.226| 24.403
2010 9.754| 3.110| 0.006| 0.213| 0.459| 0.578| 0.719| 0.223| 21.915
2011 9.454| 2597| 0.008] 0.205| 0.438| 0.558| 0.701| 0.211| 18.101
2012 9.471| 2573| 0.009| 0.192| 0.456| 0581 0.731| 0.223| 17.285
2013 8.871| 2.271| 0.008| 0.167| 0.441| 0.563| 0.707| 0.218| 14.844
2014 8.309| 1.809| 0.008| 0.159| 0.414| 0.539| 0.684| 0.198| 13.065
Trend 1990
2014, % -67.1 -89.6 -99.7 | 8657 | -41.9 -32.6 -32.8 -40.9 -89.3
Table3.28 Emissions of heavy metals from roadrisport in the period of 1992014 (t)

Year Pb Cd Hg As Cr Cu Ni Se Zn
1990 73.785| 0.008| NE NE 0.112| 2.152| 0.024| 0.002| 2.214
1991 66.237| 0.008| NE NE 0.098| 1.887| 0021| 0.002| 1.994
1992 31.167| 0.004| NE NE 0.051| 0.991| 0.011| 0.001| 0.999
1993 33.265| 0.004| NE NE 0.057| 1.087| 0.012| 0.001| 1.108
1994 42.559| 0.005| NE NE 0.071| 1.351| 0.015| 0.001| 1.414
1995 24.026]/ 0.005| NE NE 0.067| 1.258| 0.014| 0.001| 1.357
1996 20.813| 0.005| NE NE 0.070| 1.320| 0.015| 0.001| 1.422
1997 8.922| 0.006] NE NE 0.075| 1.416| 0.016] 0.001| 1.536
1998 5.104| 0.005| NE NE 0.068| 1.273| 0.014| 0.001| 1.338
1999 6.743| 0.005| NE NE 0.070| 1.329| 0.015| 0.001| 1.440
2000 4.944| 0.005| NE NE 0.072| 1.359| 0.015| 0.001| 1.446
2001 5.902| 0.007| NE NE 0.088| 1.669| 0.018| 0.002| 1.773
2002 5.445| 0.007| NE NE 0.091| 1.717| 0.019] 0.002| 1.819
2003 2.127| 0.007| NE NE 0.088| 1.644| 0.018| 0.002| 1.761
2004 2.065| 0.007| NE NE 0.092| 1.712| 0.019| 0.002| 1.818
2005 2.112| 0.007| NE NE 0.094| 1.758| 0.019| 0.002 1.896
2006 1.444| 0.008| NE NE 0.101| 1.887| 0.021| 0.002| 2.040
2007 1.516| 0.008| NE NE 0.107| 1.998| 0.022| 0.002| 2.162
2008 1.569| 0.008| NE NE 0.107| 1.988| 0.022| 0.002| 2.116
2009 1.372| 0.007| NE NE 0.095| 1.770| 0.019| 0.002| 1.904
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Year Pb Cd Hg As Cr Cu Ni Se Zn
2010 0.490| 0.007| NE NE 0.100| 1.861| 0.020| 0.002| 1.967
2011 0.459| 0.007| NE NE 0.101| 1.875| 0.020| 0.002| 1.966
2012 0.459| 0.008| NE NE 0.106| 1.965| 0.021| 0.002| 2.055
2013 0.424| 0.008| NE NE 0.104| 1.922| 0.021| 0.002| 2.023
2014 0.271| 0.008| NE NE 0.106| 1.959| 0.021| 0.002| 2.063
Trend 1990
2014.% -99.6 -8.8 NE NE -4.9 -8.9 9.9 2.8 -6.8
Table3.29 Total emissions of POPs from road transport in the peniatP902014
pcoo/F| B@p | Bo) | BRt | 'G2% | paHgotal | HCB | PCBs
Year cd)p
g tTeq t g
1990 0.331 0.006| 0.015| 0.013 0.009 0.043| 0.202| 0.202
1991 0.304 0.005| 0.013| 0.010 0.009 0.037| 0.194| 0.194
1992 0.152 0.003| 0.007| 0.006 0.004 0.020| 0.086| 0.086
1993 0.171 0.003| 0.008| 0.007 0.005 0.022| 0.095| 0.092
1994 0.225 0.004| 0.010| 0.008 0.006 0.027| 0.134| 0.127
1995 0.215 0.004| 0.009| 0.007 0.006 0.027| 0.125| 0.114
1996 0.222 0.004| 0.009| 0.007 0.006 0.027| 0.143| 0.127
1997 0.237 0.004| 0.010| 0.008 0.007 0.029| 0.154| 0.133
1998 0.199 0.003| 0.009| 0.008 0.005 0.026| 0.119| 0.097
1999 0.221 0.004| 0.009| 0.008 0.006 0.027| 0.146| 0.116
2000 0.224 0.004| 0.009| 0.008 0.006 0.026| 0.163| 0.105
2001 0.283 0.005| 0.011| 0.009 0.007 0.032| 0.223| 0.126
2002 0.292 0.005| 0.012| 0.010 0.007 0.034| 0.228| 0.112
2003 0.288 0.006| 0.011| 0.010 0.007 0.033| 0.237| 0.101
2004 0.302 0.006 | 0.012| 0.010 0.007 0.035| 0.237| 0.092
2005 0.313 0.007| 0.012| 0.010 0.008 0.037| 0.254| 0.094
2006 0.344 0.007| 0.013| 0.011 0.009 0.040| 0.296| 0.099
2007 0.366 0.008| 0.014| 0.012 0.009 0.043| 0.325| 0.100
2008 0.346 0.008| 0.013| 0.012 0.009 0.042| 0.315| 0.089
2009 0.318 0.007| 0.012| 0.011 0.008 0.038| 0.297| 0.080
2010 0.326 0.008| 0.013| 0.012 0.008 0.041| 0.308| 0.078
2011 0.323 0.008| 0.013| 0.012 0.009 0.042| 0.307| 0.074
2012 0.331 0.009| 0.015| 0.013 0.009 0.046| 0.316| 0.072
2013 0.315 0.009| 0.015| 0.013 0.009 0.046| 0.301| 0.067
2014 0.301 0.009| 0.015| 0.013 0.010 0.047| 0.289| 0.064
Trend 1990
2014, % -8.8 68.7 3.5 4.1 25 9.4 42.8 -68.6
3.3.3.2. Methodological issues

1) Fuel combustion

Emission calculations from road transport are based on the Tier 3 method, whereby exhaust
emissions are calculated using a combination of reliable technical and detailed activity data.
Tier 3 is implemented in COPERT 4 programme (Computer Programme to calculate Emissions

from Road Transport, Copert 4 version 11.3), which is used for the cadagaand is

distributed by the EEA. Total emissions are calculated through a combination of default
COPERT emission factors and activity data (e.g. number of vehicles, annual mileage per
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vehicle, average trip, speed, fuel consumption, monthly temperaturésying and
evaporation share). The vehicle classes are defined by the vehicle category, fuel type, weight
class, environmental class and in some instances the engine type and/or the emission
reduction technology.

Calculations demand annual mileage pehiete category (Table 3.33) and the number of
vehicles (Table 3.34), which is supplied by the Estonian Road Administration. These improved
statistics are available from 2001 and data for the years 183D is extrapolated.
Meteorological data is obtaineftom the Meteorological and Hydrological Institute and fuel
consumption data from Statistics Estonia.

Therefore, the calculation of emissions from road vehicles is a very complicated and
demanding procedure that requires good quality activity data and itetaemission factors.

Emissions from different type of vehicles are heavily dependent on the engine operation
conditions. Driving situations impose different engine operating conditions, and therefore a
distinct emission performance. Different activitytdaand emission factors are attributed to
each driving situation. Total emissions are calculated by combining activity data for each
vehicle category with appropriate emission factors. The emission factors vary according to the
input data (driving situatins, climatic conditions etc.). In this calculation method, total
exhaust emissions from road transport are calculated as the sum of hot and cold emissions:

Erora= Eott+ Ecowp
where

EroTalg total emissions of any pollutant for spatial and temporal reagoh of the application;
B1ot¢ emissions during stabilised (hot) engine operation, when the engine is at its normal
operating temperature;

EcoLog emissiongduring transient engine operation (cold start).

Exhaust emissions of CO, NMVOGC,, N& and PMm these source categories depend on fuel
type, emission reduction technology, vehicle type and vehicle use. These emissions are
calculated on the basis of vehicle kilometres and specific emission factors for a variation of
different vehicle classes and fthiree different road types (urban, rural, highway).

Emissions of S@nd heavy metals are dependent on fuel consumption and fuel typga®D
heavy metals emissions are calculated by multiplying statistical fuel use (Table 3.35) by
emission factors (Tabl3.3032). The emission factors are based on the sulphur and heavy
metal content of the fuels.

1 SQ emissions are estimated on the assumption that all sulphur in the fuel is
completely transformed into SOEquation:

Eso=2xk x FC
where

Eso2¢ emissiors of SQ,
k ¢ weight related sulphur content in fuel (kg/kg fuel);
FC¢ fuel consumption.
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Table3.30 Sulphur content of fuel (by weight), %

Fuel | 1990 | 2001 | 2003 | 2004 | 2005 | 2006 | 2007 | 2009 | 2010 | 2011 | 2012 22%12
Gasoline| 0.1 | 0.05 | 0.015| 0.013 | 0.005 | 0.001 | 0.0008 | 0.0008 | 0.00051 | 0.00055 | 0.00065| 0.0006
Diesel | 05 | 0.05 | 0.035| 0.030 | 0.005 | 0.004 | 0.0040 | 0.0010| 0.00048 | 0.00062 | 0.00071 | 0.00061
1 Pbemissions are estimated according to the calculation that 75 % of |leasdioed
in gasoline is emitted into the air. Equation:
Eb=0.75x kX FC
where

Erb ¢ emissions of Pb;
k ¢ weight related lead content of gasoline (kg/kg);
FCg fuel consumption.

Table3.31 Lead content in geoline (g/l)

Fuel 1990 2003 2006 2010
Leaded gasoline 0.15 - - -
Unleaded gasoline 0.013 0.005 0.003 0.0001

1 Emissions obther heavy metalsare estimated on the assumption that the total
quantity is emitted into the atmosphere. Equation:

Breavy metam K X FC

where

k ¢ weight related content of heavy metal in fuel (kg/kg);
FCc fuel consumption.

Table3.32 Heavy metals content in fuel (mg/kg)

Fuel Cd Cu Cr Ni Se Zn
Gasoline/Bioethanol 0.0108 0.0418 0.0159 0.0130 0.0002 2.1640
Diesel/Biodiesel 0.0087 0.0212 0.0300 0.0088 0.0001 1.7380

Table3.33 Average annual mileage in the road transport sector (million km per year)

Year Passenger Light_ sl Heavy 107 Motorcycles Total
cars vehicles vehicles

1990 5,601.3 687.2 1,584.3 317.1 8,189.9
1991 5,612.3 668.1 1,195.8 230.5 7,706.7
1992 2,278.0 346.9 783.4 230.0 3,638.3
1993 2,619.9 377.9 831.4 223.3 4,052.6
1994 4,224.7 421.8 843.9 51 5,4954
1995 3,880.1 446.8 842.7 7.7 5,177.3
1996 4,172.4 494.9 850.3 10.0 5,527.6
1997 4,396.3 555.4 923.7 12.8 5,888.3
1998 3,165.2 455.9 1,064.4 10.5 4,696.0
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Year S Light_ i Heavy eIy Motorcycles Total
cars vehicles vehicles
1999 4,012.0 512.2 902.4 14.5 5,441.1
2000 4,125.7 505.5 899.8 15.9 5,546.9
2001 5,271.2 729.3 1,011.3 16.2 7,0281
2002 5,176.5 872.8 1,053.0 17.3 7,119.6
2003 5,219.5 825.3 941.0 19.3 7,005.1
2004 5,419.8 958.5 942.1 32.8 7,353.2
2005 5,801.9 958.9 898.4 10.7 7,669.8
2006 6,451.1 950.0 939.1 19.2 8,359.4
2007 6,989.5 978.3 960.7 28.1 8,956.6
2008 6,829.0 965.6 995.8 29.8 8,820.2
2009 6,546.7 727.4 818.6 26.6 8,119.3
2010 6,455.7 763.6 981.5 28.0 8,227.8
2011 6,460.2 777.8 998.5 25.1 8,261.7
2012 6,714.8 859.8 1,042.3 33.9 8,650.8
2013 6,737.3 852.5 962.4 44.0 8,596.2
2014 7,028.9 887.2 932.7 27.6 8,8765
Table3.34 Number of vehicles in the road transport sector (thousand)
Year Passenger Light_ Lty Heav_y el Motorcycles Total
cars vehicles vehicles

1990 240.9 31.1 445 105.7 422.2
1991 261.1 354 50.3 100.2 447.0
1992 283.5 34.2 48.8 100.0 466.5
1993 317.4 34.0 48.8 97.1 497.3
1994 337.8 24.7 354 2.2 400.1
1995 3834 30.1 42.5 3.3 459.3
1996 378.3 28.4 37.9 4.2 448.8
1997 381.5 27.9 36.8 54 451.6
1998 264.8 19.6 36.3 4.4 325.1
1999 295.7 21.2 31.1 6.1 354.2
2000 273.1 19.5 29.1 6.7 328.5
2001 273.9 26.4 30.9 6.8 338.0
2002 285.8 29.6 29.9 7.3 352.5
2003 314.4 32.5 30.0 8.1 385.0
2004 335.1 36.8 30.5 9.1 411.5
2005 354.7 335 26.0 3.5 417.7
2006 402.1 36.3 29.1 4.2 471.7
2007 429.2 375 29.5 5.8 502.0
2008 436.3 38.5 27.1 6.0 507.9
2009 424.0 36.9 27.0 6.7 494.7
2010 422.1 36.3 26.9 7.4 492.7
2011 440.2 37.9 27.2 8.1 513.4
2012 452.2 39.1 26.9 14.3 532.6
2013 462.2 41.5 28.1 23.1 554.9
2014 478.6 441 28.3 9.8 560.8

103



Estonianinformative Inventory Repoi2016

Table3.35Fuel consumption in the road transport sector (kt)

Year Gasoline Diesel Bioethanol | Biodiesel
1990 490.16 223.95 - -
1991 440.05 205.00 - -
1992 206.98 116.86 - -
1993 220.89 141.70 - -
1994 282.63 178.45 - -
1995 242.96 211.25 - -
1996 268.09 202.46 - -
1997 298.91 210.25 - -
1998 218.62 232.76 - -
1999 274.61 203.74 - -
2000 275.70 200.65 - -
2001 328.79 251.76 - -
2002 302.07 299.76 - -
2003 288.95 294.77 - -
2004 278.49 324.74 - -
2005 284.61 347.73 0.00 0.17
2006 303.29 376.55 0.00 1.23
2007 317.94 404.25 0.02 0.57
2008 313.76 387.96 2.15 3.15
2009 287.71 346.47 0.15 1.82
2010 264.64 384.63 6.86 3.57
2011 251.77 401.07 5.93 0.72
2012 240.55 447.38 5.63 0.00
2013 230.50 450.07 4,78 0.00
2014 235.51 453.08 7.98 0.00

2) Automobile tyre wear, brake wear and road abrasion

Tyre wear, brake wear and road surface wear are abrasion processes. Emission calculations
cover those particles emitted as a direct result of the wear of tyres, brakasfarces.

I AND2NY S LJ NI AOf Sa

I NB

LINRE RdzOS R

~

a

NE & dzt

the road surface, and also when the brakes are applied to decelerate the vehicle. A secondary
mechanism involves the evaporation of material from surfaaeshe high temperatures
developed during contact. Emissions from these sectors are considered in relation to the
general vehicle classes (1A3W).

Automobile tyre and brake wear calculations are based on the Tier 2 method and using the
COPERT model (EF/EEA Guidebook 2013).

The road abrasion sector is not included in the COPERT model and therefore these emissions
are calculated separately using Tier 1 default emission factors from the EMEP/EEA Guidebook

2013.

3) Gasoline evaporation

This sector includesM\VOC evaporative fugklated emissions from gasoline vehicles, which
are not derived from fuel combustion. Most evaporative emissions of VOCs emanate from the
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fuel systems (tanks, injection systems and fuel lines) of petrol vehicles. Evaporative emissions
from diesel vehicles are considered negligible.

Gasoline evaporation calculations are based on the Tier 3 method and using the COPERT
model (EMEP/EEA Guidebook 2013).

3.3.3.3. Uncertainty

An uncertainty analysis was carried out to the year 2014 inventory. Thertantty in the
emission factors for main pollutants, particulate matter and heavy metals from road transport
sector is estimated to be 20%, for POPs-260% and in the activity data 2%. All uncertainty
estimates for this source are given in Table 3.36.

Table 3.36 Uncertainties in road transport sector

. . : Trend
Pollutant Emzlcs)sl,l:lm, Unit Sehn?irseszgr:ofyaol Unce(;:)alnty, uncertainty

' 19902014, %
NG 8.309 kt 24,93 22.38 9.57
NMVOC 1.809 kt 8.03 12.71 10.96
SQ 0.008 kt 0.02 0.64 1.87
NHs 0.159 kt 1.22 4.94 3.36
PMs 0.414 kt 5.32 10.34 6.55
PMuo 0.539 kt 4.31 9.31 4.94
TSP 0.684 kt 4.11 9.09 2.14
ol 13.065 kt 10.33 14.41 23.34
Pb 0.271 t 0.74 4.63 11.35
Cd 0.008 t 0.86 4.29 171
PCDD/PCDF 0.301| g }TEQ 7.67 43.78 21.45
B(a)p 0.009 t 0.46 9.63 6.73
B(b)f 0.015 t 0.64 11.33 6.82
B(k)f 0.013 t 111 14.88 8.93
1(1,2,3cd)p 0.010 t 0.64 11.33 6.12
HCB 0.0003 kg 0.10 5.10 0.72
PCB 0.0001 kg 0.00 0.39 0.21

3.3.3.4. Sourcespecific QA/QC and verifitan

Common statistical quality checking related to the assessment of trends was carried out.

3.3.3.5. Sourcespecific planned improvements

Include more detailed vehicle subsectors into calculations: mopeds, hybrid and LPG/CNG
vehicles. Specify activity data anchke recalculations, if necessary.
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3.3.4.Railways (NFR 1A3c)

3.3.4.1. Source category description

Railway transport in Estonia is a small
emission source in transport sector. This
sectorconcerns the movement of goods or
people that is mostly performed by diesel
locomotives.

t K242 2y GKS STiyYy 9ai?
C367 dieselelectric locomotive #1504;
sourcewww.bahnbilder.d

The total contribution to the emissions of
nitrogen oxides, nommethane volatile
compounds and carbormonoxide were
7.3%, 3.1% and 1% respectivelyin the transport sector in 2014

The emissions of NONMVOC and CO have decreased compared to 1990 by 56.8%, 58.5 and
64.4% respectively. The trend of all the emissions is given in Table3%8.37

Emissiondrom rail originate primarily from the combustion of diesel and light fuel oil by
locomotives. Since emissions from railway sector are calculated by Tier 1 method which takes
into account the amount of fuel consumed and default emission factors, the titawsaof time

series can be explained by statistical fuel consumption deviations in the railway sector. As
shown in Figure 3.29 freight turnover shows similar changes in trend and therefore all the
emissions are directly influenced by freight rail activity

Fuel consumption decreased 23.2% in 2014 compared to 2013 and therefore all the emissions
have decreased also by the same percentage.

Recalculations

All the emissions for the year 2012 are recalculated. Recalculations concern using corrected
fuel consumpion data. An overview of the updated data is given in Chapter 8.
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1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2013 2014
Freight turnover

mmm NOX s COmmn NMVOG—2—Passenger traffic volumee

Figure3.29NQ, NMVOC and CO emissions from the railway sector

Table3.37 Emissions from raway transport in the perioadf 19962014 (kt)

- 12000

10000

8000

6000

4000

2000

metres

kt

million passengeror tonnekilo

1990 2.431 0.224 0.567 0.322 NR NR 0.085 NR 0.603
1991 2.278 0.213 0.559 0.301 NR NR 0.083 NR 0.593
1992 1.685 0.153 0.364| 0.224 NR NR 0.055 NR 0.388
1993 1.791 0.163 0.388 0.238 NR NR 0.058 NR 0.413
1994 1.791 0.163 0.390| 0.238 NR NR 0.059 NR 0.415
1995 1.736 0.157 0.365 0.231 NR NR 0.055 NR 0.389
1996 1.897 0.173 0.413 0.252 NR NR 0.062 NR 0.440
1997 1.736 0.157 0.363 0.231 NR NR 0.055 NR 0.388
1998 2.203 0.197 0.433 0.294 NR NR 0.066 NR 0.462
1999 2.411 0.214 0.463 0.322 NR NR 0.070 NR 0.495
2000 2.254 0.200 0.177 0.301 0.060 0.063 0.066 0.038 0.466
2001 2.097 0.187 0.167 0.280 0.056 0.059 0.062 0.036 0.435
2002 2.673 0.237 0.199 0.357 0.070 0.074 0.078 0.045 0.547
2003 2.358 0.209 0.170| 0.315 0.062 0.065 0.068 0.040 0.482
2004 2.044 0.181 0.153 0.273 0.053 0.056 0.059 0.035 0.417
2005 2.201 0.195 0.168 0.294 0.058 0.060 0.064 0.037 0.449
2006 2.306 0.205 0.168 0.308 0.060 0.063 0.067 0.039 0.471
2007 1.939 0.172 0.121 0.259 0.051 0.053 0.056 0.033 0.396
2008 1.362 0.121 0.050| 0.182 0.036 0.037 0.040 0.023 0.278
2009 1.834 0.163 0.050| 0.245 0.048 0.050 0.053 0.031 0.375
2010 2.620 0.233 0.070| 0.350 0.069 0.072 0.076 0.045 0.535
2011 1.782 0.158 0.068 0.238 0.047 0.049 0.052 0.030 0.364
2012 1.581 0.140 0.060| 0.211 0.041 0.043 0.046 0.027 0.323
2013 1.368 0.121 0.052 0.183 0.036 0.038 0.040 0.023 0.279
2014 1.050 0.093 0.040| 0.140 0.027 0.029 0.030 0.018 0.215
Trend 1990
2014, % -56.8 -58.5 -92.9 -56.4 -53.9 -53.9 -64.0 -53.5 -64.4
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Table3.38 Emissions of heavy metals from railway transport in the peoiot®90-2014

Pb cd | Hg | As Cr | Cu | Ni Se Zn
Year
t kg t kg t
1990 0.016 0.674 0.940 0.476 0.004 0.080 0.005 0.674 0.070
1991 0.019 0.687 1.130 0.572 0.004 0.076 0.005 0.687 0.072
1992 0.007 0.408 0.387 0.196 0.002 0.055 0.003 0.408 0.042
1993 0.007 0.435 0.419 0.212 0.002 0.059 0.003 0.435 0.045
1994 0.007 0.439 0.435 0.220 0.002 0.0% 0.003 0.439 0.045
1995 0.005 0.400 0.308 0.156 0.002 0.057 0.003 0.400 0.041
1996 0.008 0.466 0.466 0.236 0.003 0.062 0.003 0.466 0.048
1997 0.005 0.397 0.292 0.148 0.002 0.057 0.003 0.397 0.040
1998 0.002 0.445 0.111 0.056 0.002 0.072 0.003 0.445 0.045
1999 0.000 0.465 0.024 0.012 0.002 0.078 0.003 0.465 0.047
2000 0.001 0.441 0.047 0.024 0.002 0.073 0.003 0.441 0.044
2001 0.001 0.414 0.063 0.032 0.002 0.068 0.003 0.414 0.042
2002 0.000 0.512 0.008 0.004 0.003 0.087 0.004 0.512 0.051
2003 0.000 0.450 0.000 0.000 0.002 0.077 0.003 0.450 0.045
2004 0.000 0.390 0.000 0.000 0.002 0.066 0.003 0.390 0.039
2005 0.000 0.420 0.000 0.000 0.002 0.071 0.003 0.420 0.042
2006 0.000 0.440 0.000 0.000 0.002 0.075 0.003 0.440 0.044
2007 0.000 0.370 0.000 0.0 0.002 0.063 0.003 0.370 0.037
2008 0.000 0.260 0.000 0.000 0.001 0.044 0.002 0.260 0.026
2009 0.000 0.350 0.000 0.000 0.002 0.060 0.002 0.350 0.035
2010 0.000 0.500 0.000 0.000 0.003 0.085 0.004 0.500 0.050
2011 0.000 0.340 0.000 0.000 0.002 0.058 0.002 0.340 0.034
2012 0.000 0.302 0.000 0.000 0.002 0.051 0.002 0.302 0.030
2013 0.000 0.261 0.000 0.000 0.001 0.044 0.002 0.261 0.026
2014 0.000 0.200 0.000 0.000 0.001 0.034 0.001 0.200 0.020
Trend 1990
2014, % -100.0 -70.3 -100.0 -100.0 | -74.3 57.6 -70.6 -70.3 -71.3
Table3.39Emissions of POPs from railway transport in the peoict9902014
y PCODFF | B@p | Bo)Y | BKf | I(L23cd)p | PAHsotal HCB PCBs
eal g FTeq t g kg
1990 0.024 0.007 0.009 0.004 0.003 0.023 0.074 0.020
1991 0.029 0.008 0.011 0.005 0.003 0.026 0.089 0.024
1992 0.010 0.003 0.004 0.002 0.001 0.011 0.030 0.008
1993 0.011 0.003 0.005 0.002 0.001 0.012 0.033 0.009
1994 0.011 0.004 0.005 0.002 0.001 0.012 0.034 0.009
1995 0.008 0.003 0.004 0.002 0.001 0.010 0.024 0.007
1996 0.012 0.004 0.005 0.003 0.001 0.013 0.037 0.010
1997 0.008 0.003| 0.004| 0.002 0.001 0.009 0.023 0.006
1998 0.003 0.002| 0.003| 0.002 0.001 0.007 0.009 0.002
1999 0.001 0.002| 0.002| 0.002 0.000 0.006 0.002 0.001
2000 0.001 0.002| 0.003| 0.002 0.000 0.006 0.004 0.001
2001 0.002 0.002| 0.002| 0.002 0.000 0.006 0.005 0.001
2002 0.000 0.002| 0.003| 0.002 0.000 0.006 0.001 0.000
2003 0.000 0.001| 0.002| 0.002 0.000 0.006 0.000 0.000
2004 0.000 0.001| 0.002| 0.001 0.000 0.005 0.000 0.000
2005 0.000 0.001| 0.002| 0.001 0.000 0.005 0.000 0.000
2006 0.000 0.001 0.002 0.002 0.000 0.005 0.000 0.000
2007 0.000 0.001 0.002 0.001 0.000 0.005 0.000 0.000
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v PCODF | B@p | B®f | BKf | 1(L23cd)p | PAHsotl HCB PCBs
eal g tTeq t g kg
2008 0.000 0.001] 0.001| 0.001 0.000 0.003| 0.000|  0.000
2009 0.000 0.001| 0.002| 0.001 0.000 0.004| 0.000] 0.000
2010 0.000 0.002| 0.003| 0.002 0.000 0.006| 0.000] 0.000
2011 0.000 0.001]| 0.002| 0.001 0.000 0.004| 0.000] 0.000
2012 0.000 0.001| 0.002| 0.001 0.000 0.004| 0.000] 0.000
2013 0.000 0.001| 0.001| 0.001 0.000 0.003| 0.000] 0.000
2014 0.000 0.001| 0.001| 0.001 0.000 0.002| 0.000] 0.000
Trend 1990
2014 55 | -100.0 911 | -89.2 | -84.3 -93.8 -89.4 -100.0 | -100.0

3.3.4.2. Methodological issues

All the emission calculations are based on the Tier 1 method. Emissions from the railway
transport sector are calculatedytmultiplying the statistical fuel consumption (Table 3.42) by
respective emission factors. Default emission factors for the main pollutants and heavy metals
are taken from EMEP/EEA Guidebook 2013 and are presented in Table3.40

Emissions of SCare cependent on fuel consumption and fuel type. S€missions are
calculated by multiplying statistical fuel use (Table 3.44) by emission factors (Table 3243). SO
emissions are estimated according to the assumption that all sulphur in the fuel is completely
transformed into S© Equation:

Eso=2xk x FC
where

Eso2¢ emissions of SO
k ¢ weight related sulphur content in fuel (kg/kg fuel);
FCc fuel consumption.

Table3.40Emission factors for railway transgor

Fuel Unit | NO. | NMVOC| SO NHs | PMbs | PMo | TSP | BC | CO
gigezte‘;“e' Ol gt 52.4 4.65| equation| 0.007| 1.37| 144| 152 64| 107
Coal g/GJ 173 88.8| 900 - 108 117 124 64| 931

Table3.41 Emission factors faheavy metals

Fuel Unit Pb Cd Hg As Cu Cr Ni Se Zn
Light fuel oil/ | ; 0.01| - ; 17| 005 007 o001 1
Diesel
Coal mg/GJ| 134 18 7.9 4| 175| 135 13 18| 200
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Table3.42 Emission factors for POPs

nght fuel oil/ 0.03 0.05
Diesel

Coal 203 45.5 58.9 23.7 18.5 0.00062 0.17

Table3.43 Sulphur content of fuel (by weight)

Light fuel oil | 0.5% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.1% 0.1% 0.1%
Diesel 0.5% 0.5% | 0.05% | 0.035%]| 0.030%| 0.005% /| 0.004% | 0.004%| 0.001%| 0.1%

Table3.44Fuel conemption in the railway sector

1990 119 0 46
1991 143 0 43
1992 49 0 32
1993 53 0 34
1994 55 0 34
1995 39 0 33
1996 59 0 36
1997 37 0 33
1998 14 0 42
1999 3 0 46
2000 6 0 43
2001 8 0 40
2002 1 2 49
2003 0 3 42
2004 0 1 38
2005 0 0 42
2006 0 2 42
2007 0 7 30
2008 0 1 25
2009 0 10 25
2010 0 15 35
2011 0 34 0
2012 0 30 0.163
2013 0 26 0.116
2014 0 20 0.047
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3.3.4.3. Uncertainty

An uncertainty analysis was carried out to the year 2014 inventory. Therttamdy in the
emission factors for NONMVOC, N¥and CO from railways is estimated to be 100%, fag SO
NHs and heavy metals 50%, for particulate matter 20%, for POP230% and in the activity
data 2%. Uncertainty estimates for railway sector arecdésd together with norroad
mobile machinery sector in Table 3.60.

3.3.4.4. Sourcespecific QA/QC and verification

Common statistical quality checking related to the assessment of trends has been carried out.

3.3.4.5. Sourcespecific planned improvements

There are curretly no improvements planned for this sector.

3.3.5.National navigation (NFR 1A3dii)

3.3.5.1. Source category description

Domestic navigation includes the most
important domestic water transport in
Estonia: merchant ships, passenger and
technical ships and other inldrnvessels.

(Photo on the left by Madis Press: Riverboat

National navigation in Estonia is also a small
emission source in the transport sector. The
share of navigation transport in total transport
emissions in 204was: NQ¢ 2.5%, NMVOG
2.3%, CC; 1.0%. Detailed emission data are

provided in Tables 35447.

Deviations of time series can be explained by changing statistical fuel consumption in the
national navigation sector (Figure 3.30). Fuel consumption increased 112.6201h
compared to 2013, therefore all the emissions increased also in same extent.

Recalculations

All the emissions for the years 1999, 2000 and 2012 are recalculated. Recalculations concern
using corrected fuel consumption data and emission factor foAB@verview of the updated
data is given in Chapter 8.
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Figure3.30NQ, NMVOC and CO emissions from the national navigation sector

Table3.45 Emissions from rtaonal navigationin the period of 199€014

Fuel consumptionkt

1990 0.269 0.052 0.070 0.049 NR NR 0.032 NR 0.139
1991 0.269 0.052 0.070 0.049 NR NR 0.032 NR 0.139
1992 0.192 0.037 0.050 0.035 NR NR 0.023 NR 0.099
1993 1.421 0.276 0.370 0.259 NR NR 0.170 NR 0.733
1994 0.154 0.030 0.040 0.028 NR NR 0.018 NR 0.079
1995 0.154 0.030 0.040 0.028 NR NR 0.018 NR 0.079
1996 0.269 0.052 0.070 0.049 NR NR 0.032 NR 0.139
1997 0.230 0.045 0.060 0.042 NR NR 0.028 NR 0.119
1998 0.230 0.045 0.060 0.042 NR NR 0.028 NR 0.119
1999 0.202 0.039 0.053 0.037 NR NR 0.024 NR 0.104
2000 0.269 0.052 0.028 0.049 0.032 0.032 0.032 0.018 0.139
2001 0.269 0.052 0.028 0.049 0.032 0.032 0.032 0.018 0.139
2002 0.422 0.082 0.044 0.077 0.051 0.061 0.051 0.028 0.218
2003 0.346 0.067 0.036 0.063 0.041 0.041 0.041 0.023 0.178
2004 0.307 0.060 0.032 0.056 0.037 0.037 0.037 0.020 0.158
2005 0.307 0.060 0.032 0.056 0.037 0.037 0.037 0.020 0.158
2006 0.422 0.082 0.044 0.077 0.051 0.051 0.051 0.028 0.218
2007 0.653 0.127 0.068 0.119 0.078 0.078 0.078 0.043 0.337
2008 0.768 0.149 0.080 0.140 0.092 0.092 0.092 0.051 0.396
2009 0.307 0.060 0.032 0.056 0.037 0.037 0.037 0.020 0.158
2010 0.307 0.060 0.016 0.056 0.037 0.037 0.037 0.020 0.158
2011 0.192 0.037 0.010 0.035 0.023 0.023 0.023 0.013 0.099
2012 0.169 0.033 0.009 0.031 0.020 0.020 0.020 0.011 0.087
2013 0.170 0.033 0.009 0.031 0.020 0.020 0.020 0.011 0.087
2014 0.361 0.070 0.019 0.066 0.043 0.043 0.043 0.024 0.186
Trend 1990
2014, % 34.2 34.2 -73.2 34.2 34.2 34.2 34.2 34.2 34.2
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Table3.46 Emissions of heavy metals from national navigaiiothe period of 1992014

Pb ’ cd ‘ Hg | As | Cr Cu Ni | Se Zn
Year
kg t kg t
1990 NA 0.070 NA NA 0.350 0.012 0.490 0.070 0.007
1991 NA 0.070 NA NA 0.350 0.012 0.490 0.070 0.007
1992 NA 0.050 NA NA 0.250 0.009 0.350 0.050 0.005
1993 NA 0.370 NA NA 1.850 0.063 2.590 0.370 0.037
1994 NA 0.040 NA NA 0.200 0.007 0.280 0.040 0.004
1995 NA 0.040 NA NA 0.200 0.007 0.280 0.040 0.004
1996 NA 0.070 NA NA 0.350 0.012 0.490 0.070 0.007
1997 NA 0.060 NA NA 0.300 0.010 0.420 0.060 0.006
1998 NA 0.060 NA NA 0.300 0.010 0.420 0.060 0.006
1999 NA 0.053 NA NA 0.263 0.009 0.368 0.053 0.005
2000 NA 0.070 NA NA 0.350 0.012 0.490 0.070 0.007
2001 NA 0.070 NA NA 0.350 0.012 0.490 0.070 0.007
2002 NA 0.110 NA NA 0.550 0.019 0.770 0.110 0.011
2003 NA 0.090 NA NA 0.450 0.015 0.630 0.090 0.009
2004 NA 0.080 NA NA 0.400 0.014 0.560 0.080 0.008
2005 NA 0.080 NA NA 0.400 0.014 0.560 0.080 0.008
2006 NA 0.110 NA NA 0.550 0.019 0.770 0.110 0.011
2007 NA 0.170 NA NA 0.850 0.029 1.190 0.170 0.017
2008 NA 0.200 NA NA 1.000 0.034 1.400 0.200 0.020
2009 NA 0.080 NA NA 0.400 0.014 0.560 0.080 0.008
2010 NA 0.080 NA NA 0.400 0.014 0.5 0.080 0.008
2011 NA 0.050 NA NA 0.250 0.009 0.350 0.050 0.005
2012 NA 0.044 NA NA 0.220 0.007 0.308 0.044 0.004
2013 NA 0.044 NA NA 0.221 0.008 0.309 0.044 0.004
2014 NA 0.094 NA NA 0.470 0.016 0.658 0.094 0.009
Trend 1990
2014, % NA 34.2 NA NA 34.2 34.2 34.2 34.2 34.2

Table3.47 Emissions of POPs from national navigatrothe period of 1992014

v PCDD/F | B@p | B(b)f | B(f | I(1,2.3cd)p | PaHstotal | HCB | PCBs
eat g HTeq kg

1990 NA 0.210] 0.350] NA NA 0560 NA | NA
1991 NA 0.210] 0.350] NA NA 0560 NA | NA
1992 NA 0.150] 0.250] NA NA 0400 NA | NA
1993 NA 1.110] 1.850] NA NA 2960] NA | NA
1994 NA 0.120] 0.200] NA NA 0320 NA | NA
1995 NA 0.120] 0.200] NA NA 0320 NA | NA
1996 NA 0.210] 0.350] NA NA 0560 NA | NA
1997 NA 0.180| 0.300] NA NA 0480 NA | NA
1998 NA 0.180] 0.300] NA NA 0480 NA | NA
1999 NA 0.158] 0.263] NA NA 0420 NA | NA
2000 NA 0.210] 0.350] NA NA 0560 NA | NA
2001 NA 0210 0.350] NA NA 0560 NA | NA
2002 NA 0.330] 0.550| NA NA 0880 NA | NA
2003 NA 0.270| 0.450] NA NA 0720 NA | NA
2004 NA 0.240| 0.400] NA NA 0640 NA | NA
2005 NA 0.240| 0.400] NA NA 0640 NA | NA
2006 NA 0.330| 0.550| NA NA 0880 NA | NA
2007 NA 0510 0.850] NA NA 1360 NA | NA
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y PCODIF | B@p | B(b)f | B(f | I(1.2.3cd)p | PaHstotal | HCB | PCBs
cat gtTeq kg
2008 NA 0.600[ 1.000 NA NA 1.600] NA [ NA
2009 NA 0.240| 0.400| NA NA 0640 NA | NA
2010 NA 0.240| 0400| NA NA 0640 NA | NA
2011 NA 0.150| 0.250| NA NA 0400 NA | NA
2012 NA 0.132] 0.220] NA NA 0352 NA | NA
2013 NA 0.133] 0.221] NA NA 0354 NA | NA
2014 NA 0.282| 0.470| NA NA 0752 NA | NA
Trend 19960
20140 | NA 342 | 342 | NA NA 34.2 NA | NA

3.3.5.2. Methodological issues

All the emission calculations are based on the Tier 1 method. Emissions in the national
navigation sector are calculated by multiplying the statistical fuel consumption (Table 3.50) by
respective emission factors. Default emission factors for the main potiut@e taken from
EMEP/EEA Guidebook 2013 and are presented in Table43.48

Emissions of SCare dependent on fuel consumption and fuel type..Sfnissions are
calculated by multiplying statistical fuel use (Table 3.51) by emission factors (Tablé&S&50).
emissions are estimated according to the assumption that all sulphur in the fuel is completely
transformed into S@ Equation:

Eso=2xk x FC
where

Eso2¢ emissions of SO
k ¢ weight related sulphur content in fuel (kg/kg fuel);
FCc fuel consumpion.

Table3.48 Emission factors for national navigation transport (kg/t)

NGO NMVOC NHs PM:5 PMio TSP f-BC 6{0)

Marine diesel oil/

. . 38.4 7.45 0.007 4.6 4.6 4.6 0.55 19.8
marine gas oil

Table3.49Emission factors for heavy metals and PAHs

cd | c | cu | N | se Zn Bap | B(b)f
gl mg/t

Marine diesel oil/

. ) 0.01 0.05 1.7 0.07 0.01 1 0.03 0.05
marine gas oil

Table3.50 Suphur content of fuel (by weight)

1990 2000 2006 2010
Mar!ne dlesel_ oil/ 0.5% 0.2% 0.1%
marine gas oil
Bunker Fuel Oil 2.7% 1.5%
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Table3.51 Fuel consumption in the navigation sectorthe period of 199-2014 (kt)

Year Marine gas oil | Marine diesel oil
1990 0 7
1991 0 7
1992 0 5
1993 32 5
1994 0 4
1995 0 4
1996 0 7
1997 0 6
1998 0 6
1999 0.256 5
2000 2 5
2001 2 5
2002 4 7
2003 2 7
2004 2 6
2005 0 8
2006 5 6
2007 12 5
2008 13 7
2009 2 6
2010 2 6
2011 0 5
2012 0.395 4
2013 0.419 4
2014 0.395 9

3.3.5.3. Uncertainty

An uncertainty analysis was carried out to the year 2014 inventory. The uncertainty in the
emission factors for NONMVOC, NfHand CO from national navigation is estimated to be
100%, for SQNH and heavy metals 50%, for particulate matter 20%, for POP230% and

in the activity data 2%. Uncertainty estimates for national sector are described together with
non-road mobile machinery sector in Table 3.60.

3.3.5.4. Sourcespecific QA/Q@nd verification

Common statistical quality checking related to the assessment of trends has been carried out.

3.3.5.5. Sourcespecific planned improvements

There are currently no improvements planned for this sector.
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3.3.6.0ther norroad mobile machinery

This chaper covers several mobile sources:
industrial machinery (NFR 1é&), commercial
machinery (NFR 1Adaii), household and
gardening machinery (NFR 1A4bii), agricultural
machinery (NFR 1A4cii) and national fishing (NFR
1A4ciii) sector.

(Photo on the left: Trdor on the field; source:
Shutterstock

Al these mobile sources are aggregated in one
chapter because each of these sectors have minor importance into total transport emissions
and all the emission calculations are made by using Tier 1 methodology.

3.3.6.1. Soure category description

Other nonroad machinery includes following sectors and activities:

i The industrial machinery sector (NFR 1AZ2gvii) includes mobile combustion in
manufacturing industries and construction labdsed mobile machinery: tractors,
cranes ad any other mobile machine that run on petroleum fuels.

I Commercial sector (NFR 1Ad4aii) includes different small gasoline and diesel working
machinery in the residential sector.

i The household and gardening sector (NFR 1A4bii) include various machinery:
trimmers, lawn mowers, chain saws snow mobiles, other vehicles and equipment.

i The agricultural sector (NFR 1A4cii) includesradfl vehicles and other machinery
used in agriculture/forestry (agricultural tractors, harvesters, combines, etc.).

i National fishig sector (NFR 1A4ciii) covers activities from inland, coastal andsdeep
fishing.

The total contribution to the emissions of nitrogen oxides, fmethane volatile compounds
and carbon monoxide were 32.3%, 35.0% and 24.3% respectively, in the trarsgtort ia
2014.

All the emissions have decreased in the period 1990 to 2014, but slightly increased in 2014
compared to 2013 due to small increase in fuel consumption that year. Deviations of time
series can be explained by changing statistical fuel consamm nonroad machinery sector
(Figures 3.3B3) and the share of some specific sector in total-nmad machinery emissions.
Detailed emission datare provided in Tables 3.52.

The most important deployment of mobile machinery is the use in aga@lland industrial
sector, which are responsible for approximately 89.9% of total energy use, where diesel is the
dominant fuel type, with 95% of energy use in 2014.
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Recalculations

Recalculations mainly concern using corrected statistical fuel consumgidita and emission
factors for S@and BC. An overview of the updated data is given in Chapter 8.
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Figure3.33 CO emissions from other newad machinery

Table3.52 Emissions from other neroad machimry in the period of 1992014 (kt)

Year NO« NMVOC SQ NHs PMzs PMio TSP BC (6{0)

1990 10.028 1.597 3.036 0.002 NR NR 0.586 NR 5.061
1991 10.151 1.625 3.056 0.002 NR NR 0.596 NR 5.171
1992 6.441 0.775 1.943 0.002 NR NR 0.368 NR 2.783
1993 5.577 0.942 1.668 0.001 NR NR 0.321 NR 3.180
1994 4.319 0.568 1.293 0.001 NR NR 0.256 NR 2.100
1995 2.155 0.720 0.640 0.001 NR NR 0.127 NR 2.724
1996 2.753 0.651 0.821 0.001 NR NR 0.161 NR 2.902
1997 2.540 0.653 0.758 0.001 NR NR 0.149 NR 2.959
1998 2.421 0.619 0.723 0.001 NR NR 0.141 NR 2.385
1999 1.370 0.634 0.412 0.000 NR NR 0.085 NR 2.758
2000 1.630 0.780 0.390 0.000 0.099 0.099 0.099 0.053 3.461
2001 1.673 0.909 0.129 0.000 0.105 0.105 0.105 0.056 4.110
2002 3.404 1.162 0.261 0.001 0.192 0.192 0.192 0.105 4752
2003 4.151 1.137 0.207 0.001 0.217 0.218 0.218 0.121 4.693
2004 3.787 1.001 0.157 0.001 0.201 0.202 0.202 0.113 4.172
2005 3.586 0.822 0.111 0.001 0.191 0.191 0.191 0.108 3.623
2006 3.588 0.850 0.079 0.001 0.199 0.199 0.199 0.113 3.787
2007 3.692 0.877 0.074 0.001 0.205 0.205 0.205 0.116 3.934
2008 3.745 0.879 0.086 0.001 0.201 0.201 0.201 0.114 3.960
2009 3.455 1.019 0.038 0.001 0.183 0.184 0.184 0.102 4.272
2010 3.809 0.854 0.028 0.001 0.208 0.208 0.208 0.118 3.822
2011 3.764 0.878 0.040 0.001 0.202 0.202 0.202 0.113 3.834
2012 3.894 0.997 0.027 0.001 0.213 0.213 0.213 0.119 4.198
2013 3.381 0.810 0.005 0.001 0.186 0.186 0.186 0.104 3.587
2014 4.678 1.069 0.008 0.001 0.258 0.258 0.258 0.145 4.367

Trend 1990
2014, % -53.3 -33.0 -99.7 -54.6 159.9 160.0 -56.0 173.1 -13.7
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Table3.53 Emissions of heavy metals from other Amad machineryn the period of 1990
2014

Pb ’ Cd Hg | As Cr | Cu | Ni | Se | Zn
Year
t kg t
1990 4,926 0.003 0.000 0.000 0.015 0.510 0.021 0.003 0.300
1991 3.443 0.003 0.000 0.000 0.015 0.517 0.021 0.003 0.304
1992 3.153 0.002 0.000 0.000 0.010 0.325 0.013 0.002 0.191
1993 1.817 0.002 0.000 0.000 0.008 0.283 0.012 0.002 0.167
1994 0.453 0.001 0.000 0.000 0.006 0.221 0.009 0.001 0.130
1995 0.756 0.001 0.000 0.000 0.003 0.112 0.005 0.001 0.066
1996 0.887 0.001 0.000 0.000 0.004 0.142 0.006 0.001 0.084
1997 0.914 0.001 0.000 0.000 0.004 0.132 0.005 0.001 0.078
1998 0.958 0.001 0.000 0.000 0.004 0.125 0.005 0.001 0.073
1999 0.809 0.000 0.000 0.000 0.002 0.074 0.003 0.000 0.044
2000 0.082 0.001 0.000 0.000 0.003 0.088 0.004 0.001 0.052
2001 0.081 0.001 0.000 0.000 0.003 0.092 0.004 0.001 0.054
2002 0.096 0.001 0.000 0.000 0.005 0.176 0.007 0.001 0.104
2003 0.143 0.001 0.200 0.267 0.006 0.193 0.014 0.002 0.118
2004 0.043 0.001 0.141 0.188 0.005 0.180 0.012 0.002 0.109
2005 0.024 0.001 0.126 0.168 0.005 0.171 0.011 0.001 0.103
2006 0.026 0.001 0.064 0.085 0.005 0.178 0.009 0.001 0.106
2007 0.028 0.001 0.063 0.084 0.005 0.184 0.010 0.001 0.109
2008 0.023 0.001 0.131 0.174 0.005 0.179 0.012 0.001 0.109
2009 0.030 0.001 0.170 0.227 0.005 0.160 0.012 0.001 0.098
2010 0.026 0.001 0.103 0.137 0.005 0.183 0.011 0.001 0.110
2011 0.022 0.001 0.054 0.071 0.005 0.184 0.009 0.001 0.110
2012 0.028 0.001 0.057 0.076 0.006 0.191 0.010 0.001 0.114
2013 0.022 0.001 0.033 0.044 0.005 0.167 0.008 0.001 0.099
2014 0.027 0.001 0.016 0.022 0.007 0.234 0.010 0.001 0.138
Trend 1990
2014, % -99.4 -54.1 NA NA -54.1 -54.2 -51.7 -52.5 -54.1

Table3.54 Emissions of POPs from other aimad machineryn the period of 1992014

y PCOD/F| B(@p | B(b)f | B | I(1.2.3cd)p | PAHsotal | HCB | PCBs
earl mg FTeq t g

1990 0.000 0.009] 0.015] NA NA 0.024| 0.000| 0.000
1991 0.000 0.009| 0.015] NA NA 0.024| 0.000| 0.000
1992 0.000 0.006| 0.010] NA NA 0.015| 0.000| 0.000
1993 0.000 0.005| 0.008] NA NA 0.013] 0.000| 0.000
1994 0.000 0.004| 0.006] NA NA 0.010| 0.000| 0.000
1995 0.000 0.002| 0.003] NA NA 0.005| 0.000] 0.000
1996 0.000 0.003| 0.004] NA NA 0.007| 0.000] 0.000
1997 0.000 0.002| 0.004] NA NA 0.006| 0.000| 0.000
1998 0.000 0.002| 0.004] NA NA 0.006| 0.000| 0.000
1999 0.000 0.001| 0.002] NA NA 0.003| 0.000| 0.000
2000 0.000 0.002| 0.003] NA NA 0.004| 0.000| 0.000
2001 0.000 0.002| 0.003] NA NA 0.004| 0.000] 0.000
2002 0.000 0.003| 0.005] NA NA 0.008| 0.000] 0.000
2003 0.869 0.003| 0.005] NA NA 0.009| 0535 2539
2004 0.613 0.003| 0.005] NA NA 0.008| 0.377| 1.791
2005 0.546 0.003| 0.005] NA NA 0.008] 0.336] 1.595
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y PCDD/F | B@p | B(b)f | B(f | I1.2.3cd)p | PAHsotal | HCB | PCBs
eal mg FTeq t g
2006 0.277 0.003 0.005 NA NA 0.008 0.170 0.809
2007 0.273 0.003 0.005 NA NA 0.009 0.168 0.798
2008 0.566 0.003 0.005 NA NA 0.008 0.348 1.655
2009 0.736 0.003 0.005 NA NA 0.007 0.453 2.152
2010 0.445 0.003| 0.005] NA NA 0.008| 0.274| 1.302
2011 0.232 0.003| 0.005] NA NA 0.009| 0.143| 0.679
2012 0.248 0.003| 0.006| NA NA 0.009| 0.153| 0.726
2013 0.144 0.003| 0.005] NA NA 0.008| 0.088] 0.420
2014 0.071 0.004| 0.007| NA NA 0.011| 0.044| 0.207
Trend 1990
2014, % NA 540 | 545 | NA NA 54.3 NA NA

3.3.6.2. Methodological issues

All the emission calculations are based on the Tigrethod. Emissions from these transport
sectors are calculated by multiplying the statistical fuel consumption (Table 3.60) by
respective emission factors. Default emission factors for the main pollutants and heavy metals
are taken from EMEP/EEA Guidebo6k 2 and are presented in Tables 355

Emissions of SCare dependent on fuel consumption and fuel type..Sfnissions are
calculated by multiplying statistical fuel use (Table 3.60) by emission factors (Table 3258). SO
emissions are estimated accorditigthe assumption that all sulphur in the fuel is completely
transformed into S@ Equation (1) can be applied to industrial, commercial, household/
gardening and agricultural sectors, equation (2) only for national fishing sector:

Eso=2x kx FC Q)

Bso=20x S x FC 2
where

Eso2¢ emissions of SO

k ¢ weight related sulphur content in fuel (kg/kg fuel);
S¢ percentage sulphur content in fuel (%);

FCc fuel consumption.

Pb emissions are estimated by assuming that 75% of the lead containeaimgas emitted
into the air. Equation:

Bb=0.75 xk x FC

Table3.55Emission factors for other mobile sources

NFR Fuel Unit | NO. | NMVOC] Nkt | PMes | PMw | TSP | fBC o)

Lazgui|  Diesel | kgt | 32792 3385 0008| 2086| 2086 2086057062 10722

1Adaii | Gasoline: 2\ | 57651 242197| 0003| 3.762| 3762| 3.762|  0.05| 620793

1A4bii stroke

1A4cii Ga;‘r)c')'li‘g:‘l kgt 7.117| 17.602| 0.004| 0.157| 0.157| 0.157 0.05| 770.368

. Diesel/

1A4cii | | . | kgt | 35.043| 3.366| 0008 1.738| 1.738| 1.738 0.57| 10.939

Light fuel oil
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| Diesell |y on | 7ss00| 2800 - 1.400| 1.500| 1.500 0.65| 7.400
1A4ciii | Light fuel oil
Gasoline | kg/t | 9.400 | 181.500 - 9.500 | 9.500| 9.500|  0.05 | 573.900

Table3.56 Emission factorfor heavy metals

11"\@;: Gasoline gt | 0010 - ; 1.700 | 0.050| 0.070| 0.010| 1.000

1A4bii | Diesel/

Tagci | Light fuel oil| 9% | 0020 | - ; 1.700 | 0.050| 0.070| 0.010| 1.000
... | Diesell

1A4ciii | 2 | gt | 0010| 0030| 0040 | 088 | 0050| 1.000| 0.100| 1.200
Light fuel oil

Table3.57 Emission factors for POPs

1A | Gasoline - 0.040 0.040

1A4aii

1A4bii B‘eﬁe]!/ o ] 0.030 | 0.050 - - -
1A4cii | Hgnttuelol

Diesel/

1AA4ciii Light fuel oil 0.130 - - - - 0.080 0.038

Table3.58 Sulphur contenof fuel (by weight)

1A

o | Gasoline 0.1% | 0.1% | 0.05% | 0.015%| 0.013%| 0.005%| 0.002%| 0.002%| 0.002%
all
1A4bii | Diesel 0.5% | 0.5% | 0.05% | 0.035%| 0.030%| 0.005%| 0.004% 0.002%| 0.002%
1Adcii
1A4ciii | Lightfuel oil | 0.5% | 0.2% | 02% | 02% | 02% | 0.2% | 0.2% | 0.2% | 0.1%

Table3.59Lead content in fuel

1A
1A4aii
1A4bii | Gasoline g/ | 0150 | 0.013 | 0.005
1A4cii
1A4ciii
1A4ciii Eilgestef:jel o | 9t | 0180 | 0130 | 0130
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Table3.60Total uel consumption in other mobile sectoiar the period of 1992014 (kt)

Year Diesel Light fuel oil | Gasoline Total

1990 288.050 9.000 32.840 329.890
1991 293.000 8.000 22.950 323.950
1992 183.140 7.000 21.020 211.160
1993 158.300 6.104 12.110 176.514
1994 124.550 4,184 3.020 131.754
1995 59.750 3.255 5.040 68.045
1996 76.540 4.353 5.910 86.803
1997 70.750 3.840 6.090 80.680
1998 63.236 7.814 6.385 77.435
1999 32.264 7.881 5.393 45,538
2000 31.351 15.969 6.296 53.616
2001 24.243 24.519 6.214 54.976
2002 46.242 51.852 7.418 105.512
2003 78.235 33.564 11.040 122.839
2004 80.262 23.641 8.424 112.327
2005 77.266 21.672 4.694 103.632
2006 85.319 16.609 5.129 107.057
2007 89.271 15.682 5.556 110.509
2008 86.862 16.667 4.215 107.744
2009 88.019 5.139 5.880 99.038
2010 95.959 10.891 5.063 111.913
2011 89.773 16.425 4.457 110.655
2012 99.796 10.581 5.487 115.864
2013 96.185 0.407 4.339 100.931
2014 132.845 1.992 5.393 140.230

3.3.6.3. Uncertainty

An uncertainty analysis was carried out to the year 2014 inventory. The uncertainty in the
emission factors for main pollutants, particulate matter and heavy metals fromiroad
mobile machinery sector is estated to be 50%, for SQ0%, for POPs 18f50% and in the
activity data 2%. All uncertainty estimates for this source are given in Table 3.61.

Table3.61 Uncertainties in noroad mobile machinery sector

. . : Trend
Pollutant Erglgls‘llon, Unit Sehn?irses:grfogzl Unceor/':)alnty, uncertainty

' 19902014, %
NO 6.090 kt 18.27 42.28 20.23
NMVOC 1.233 kt 5.48 20.36 9.76
SQ 0.067 kt 0.16 2.76 2.64
NHs 0.001 kt 0.01 0.71 0.38
PMes 0.328 kt 4.22 13.56 8.48
P Mo 0.330 kt 2.64 10.71 6.06
TSP 0.331 kt 1.99 9.29 2.13
CcoO 4,767 kt 3.77 14.30 9.59
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. . : Trend
Pollutant Erg:)sls:lon, Unit Seh::irss:gr;[ofyil Unceg/':)amty, uncertainty

' 19902014, %
Pb 0.027 t 0.07 1.93 4.54
Cd 0.002 t 0.19 3.05 1.03
Hg 0.00002 t 0.00 0.34 1.55
PCDD/PCDF 0.00007| g FTEQ 0.00 0.67 6.04
B(a)p 0.005 t 0.25 7.06 8.02
B(b)f 0.008 t 0.36 8.49 9.30
B(k)f 0.001 t 0.06 3.42 5.41
1(1,2,3cd)p 0.0002 t 0.01 1.45 4.40
HCB 0.00004| kg 0.02 1.33 2.35
PCB 0.0002| kg 0.01 8.47 2.45

3.3.6.4. Sourcespecific QA/QC and verification

Common statistical quality checking related to the assessment of tleasi®een carried out.

3.3.6.5. Sourcespecific planned improvements

Separate emission calculations for 1A4ciii sector for the period -P89Q. These emissions
are included under 1A4cii sector in this submission.

More detailed emission calculations for other noyad machinery sectors which are based on
Tier 2 method. The improvements to be carried out in the inventory methodology will depend
on how possible it is to attain detailed information from Statistics Estonia and other
authorities.
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3.3.7.International mariime navigation (NFR 1A3di (i))

3.3.7.1. Source category description

This source category covers vessels of
all flags engaged in international
water-borne navigation. Emissions
from international navigation are
reported as a memo item and are not
included in the ational totals.

(Photo on the left: Tallinn Passenger
Port)

The emissions of nitrogen oxides, Ron
methane volatile compounds and
carbon monoxide have increased
approximately 77.4%, 88.3% and 86.0% compared to 1990. Sulphur oxide emissions have
increased 13% during the same period. Although there has stricter rules for sulphur content

in fuels used by ships, the fuel consumption and emissions have increased in recent years.
Detailed emission datare provided in Tables 3.62.

Deviations of time series nabe explained by changing statistical fuel consumption in the
international navigation sector (Figure 3.34).

Recalculations

All the NQ, NMVOC, Pk, PMo, TSP and BC emissions are recalculated for the period 2005
2013. Recalculations in the internatidmaaritime sector were made based on the correction

of the average gross tonnage of vessels by Statistics Estonia. An overview of the updated data
is given in Chapter 8.
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Figure3.34NQ, NMVOC, S@nd CO missions from the international navigation sector
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Table3.62Emissions fronthe international maritime navigation sectar the period of 1990

2014 (kt)

Year NO« NMVOC SQ NHs PMzs PMzo TSP BC (6{0}

1990 14.094 0.483 8.424 NE NR NR 0.977 NR 1.317
1991 16.627 0.570 9.888 NE NR NR 1.147 NR 1.554
1992 9.878 0.342 4.858 NE NR NR 0.573 NR 0.925
1993 12.075 0.420 5.094 NE NR NR 0.610 NR 1.132
1994 10.179 0.355 4.150 NE NR NR 0.499 NR 0.955
1995 7.105 0.247 3.100 NE NR NR 0.370 NR 0.666
1996 7.347 0.255 3.482 NE NR NR 0.412 NR 0.688
1997 8.064 0.279 4.144 NE NR NR 0.487 NR 0.755
1998 8.540 0.295 4.512 NE NR NR 0.529 NR 0.799
1999 8.931 0.309 4.474 NE NR NR 0.527 NR 0.836
2000 8.452 0.293 3.678 NE 0.423 0.466 0.466 0.062 0.792
2001 8.053 0.280 3.258 NE 0.382 0.421 0.421 0.058 0.755
2002 9.477 0.329 4.030 NE 0.466 0.514 0.514 0.069 0.888
2003 9.005 0.312 3.956 NE 0.454 0.500 0.500 0.066 0.844
2004 12.093 0.418 5.762 NE 0.647 0.714 0.714 0.091 1.132
2005 8.810 0.345 4.338 NE 0.491 0.522 0.522 0.071 0.903
2006 16.330 0.602 5.340 NE 1.023 1.110 1.110 0.135 1.606
2007 19.140 0.697 6.784 NE 1.283 1.397 1.397 0.163 1.872
2008 19.496 0.708 7.180 NE 1.355 1.477 1.477 0.168 1.909
2009 17.319 0.633 6.480 NE 1.220 1.329 1.329 0.151 1.702
2010 16.864 0.623 6.192 NE 1.173 1.274 1.274 0.147 1.672
2011 14.218 0.535 5.118 NE 0.975 1.055 1.055 0.124 1.428
2012 31.365 1.130 9.922 NE 1.934 2.112 2.112 0.256 3.041
2013 32.975 1.182| 11.840 NE 2.244 2.455 2.455 0.281 3.197
2014 25.009 0.910 8.530 NE 1.637 1.783 1.783 0.210 2.449

Trend 1990
2014, % 7.4 88.3 1.3 NE 287.2 282.7 82.6 239.8 86.0

Table3.63Emissions of heavy metals from timernational maritime navigation seatin the
period of 19962014(t)

Year Pb Cd Hg As Cr Cu Ni Se Zn

1990 0.031 0.003 0.004 0.104 0.110 0.213 4.859 0.034 0.214
1991 0.036 0.004 0.005 0.122 0.129 0.250 5.697 0.040 0.252
1992 0.020 0.002 0.003 0.057 0.061 0.140 2.667 0.022 0.150
1993 0.024 0.002 0.004 0.058 0.062 0.165 2.664 0.024 0.184
1994 0.020 0.002 0.003 0.047 0.050 0.138 2.144 0.020 0.155
1995 0.014 0.001 0.002 0.036 0.038 0.098 1.640 0.015 0.108
1996 0.015 0.002 0.002 0.041 0.044 0.103 1.891 0.016 0.112
1997 0.017 0.002 0.002 0.050 0.053 0.116 2.303 0.018 0.122
1998 0.018 0.002 0.002 0.054 0.058 0.124 2.526 0.019 0.130
1999 0.018 0.002 0.003 0.053 0.057 0.128 2.469 0.020 0.136
2000 0.017 0.002 0.003 0.046 0.049 0.118 2.122 0.018 0.128
2001 0.016 0.002 0.002 0.041 0.043 0.111 1.869 0.016 0.122
2002 0.019 0.002 0.003 0.050 0.054 0.132 2.321 0.020 0.144
2003 0.018 0.002 0.003 0.049 0.053 0.126 2.284 0.019 0.137
2004 0.025 0.003 0.004 0.072 0.077 0.173 3.346 0.027 0.184
2005 0.020 0.002 0.003 0.054 0.058 0.136 2.509 0.021 0.146
2006 0.037 0.004 0.005 0.119 0.126 0.255 5.549 0.041 0.260
2007 0.044 0.005 0.005 0.152 0.161 0.305 7.135 0.050 0.304
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Year Pb Cd Hg As Cr Cu Ni Se Zn

2008 0.045 0.005 0.005 0.163 0.172 0.315 7.636 0.052 0.310
2009 0.041 0.004 0.005 0.147 0.156 0.282 6.895 0.047 0.276
2010 0.040 0.004 0.005 0.140 0.149 0.275 6.581 0.045 0.271
2011 0.034 0.004 0.004 0.116 0.123 0.232 5.432 0.038 0.232
2012 0.070 0.007 0.009 0.224 0.238 0.482| 10.486 0.077 0.493
2013 0.076 0.008 0.009 0.268 0.284 0.525| 12.584 0.086 0.518
2014 0.057 0.006 0.007 0.193 0.205 0.395 9.042 0.064 0.397

Trend 1990
2014, % 86.0 86.0 85.9 86.1 86.1 86.0 86.1 86.0 86.0

Table3.64Emissions of POPs from the international maritime navigatioine period of 1990
2014

Vear PCOD/F| B(@p | B | BKf | 1(1,2,3cd)p | PAHgotal | HCB | PCBs
gtTeq t kg
1990 0.074| NA NA NA NA NA 0.023] 0.096
1991 0.087| NA NA NA NA NA 0.027| 0113
1992 0.044| NA NA NA NA NA 0.015| 0.063
1993 0.047] NA NA NA NA NA 0.017| 0.074
1994 0.039] NA NA NA NA NA 0.014| 0.061
1995 0.029] NA NA NA NA NA 0.010| 0.044
1996 0.032] NA NA NA NA NA 0.011| 0.046
1997 0.037] NA NA NA NA NA 0.012| 0.052
1998 0.041] NA NA NA NA NA 0.013| 0.056
1999 0.041] NA NA NA NA NA 0.014| 0.057
2000 0.036] NA NA NA NA NA 0.012| 0.053
2001 0.033] NA NA NA NA NA 0.012] 0.050
2002 0.040] NA NA NA NA NA 0.014| 0.059
2003 0.039] NA NA NA NA NA 0.013| 0.057
2004 0.055] NA NA NA NA NA 0.018| 0.078
2005 0.042] NA NA NA NA NA 0.014| 0.061
2006 0.087| NA NA NA NA NA 0.028| 0.115
2007 0.108] NA NA NA NA NA 0.034| 0.138
2008 0.114| NA NA NA NA NA 0.035| 0.143
2009 0.103| NA NA NA NA NA 0.031| 0.128
2010 0.099] NA NA NA NA NA 0.030| 0.125
2011 0.083] NA NA NA NA NA 0.026| 0.105
2012 0.164| NA NA NA NA NA 0.052| 0.218
2013 0.189| NA NA NA NA NA 0.058| 0.239
2014 0.139] NA NA NA NA NA 0.043] 0.179
Trend 19901 g6 4 NA NA NA NA NA 86.0 86.0
2014, %

3.3.7.2. Methodological issues

All the emission calculations are based on the Tier 1 method for period20@40. Detailed
activity data (annual number of vessels per vessel category) is avdiltail@005. Therefore,
emissions calculations from hotelling and maneuvering of the ships are included to submission
from 2005.
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Cruise emissions are calculated by the Tier 1, where the statistical fuel consumption (Table
3.67) is multiplied by respectivamission factors (Table 3.4%). Default emission factors for
the main pollutants and heavy metals are taken from EMEP/EEA Guidebook 2013.

Emissions of SCare dependent on fuel consumption and fuel type..Sfnissions are
calculated by multiplying statisal fuel use (Table 3.68) by emission factors (Table 3.67). SO
emissions are estimated according to the assumption that all sulphur in the fuel is completely
transformed into S@ Equation:

Ese=20x k x FC

Table3.65Emission factors for theternational maritime navigation sector, (kg/t)

NGO« NMVOC PMos PMio TSP f-BC coO
Bunker fuel oil 79.3 2.7 5.6 6.2 6.2 0.12 7.4
Marine diesel oil 78.5 2.8 1.4 1.5 1.5 0.31 7.4

Table3.66 Emission factors for heavy metals and PAHs

Pb | cd | cu| cr | As | Hg | Ni | se| zn | PcDDIF| HCB] t / .
gt ¢9v >1 mg/t

Bunker fuel 0il | 0.18 | 0.02 | 1.25| 0.72| 0.68 | 0.02 | 32 | 0.21| 1.2 0.47 0.14 | 057

Marine diesel oil| 0.13 | 0.01 | 0.88 | 0.05| 0.04 | 0.03 | 1 01| 1.2 0.13 0.08 | 0.38

Table3.67 Sulphur content of fuel (by weight

1990 2000 2006 2008
Marine diesel oil 0.5% 0.2% 0.1%
Bunker fuel oil 2.7% 1.5%

Table3.68 Fuel consumption in the international maritime navigation sedtothe period of
19902014 (kt)

Year Bunkerfuel oil | Marine diesel oil
1990 151 27
1991 177 33
1992 82 43
1993 81 72
1994 65 64
1995 50 40
1996 58 35
1997 71 31
1998 78 30
1999 76 37
2000 65 42
2001 57 45
2002 71 49
2003 70 44
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Year Bunkerfuel oil | Marine diesel oil
2004 103 50
2005 77 45
2006 172 45
2007 222 31
2008 238 20
2009 215 15
2010 205 21
2011 169 24
2012 325 86
2013 392 40
2014 281 50

3.3.7.3. Uncertainty

No uncertainty estimation for international maritime navigation has been carried out.

3.3.7.4. Sourcespecific QA/QC and verification

Common statistical quality checlg related to the assessment of trends has been carried out.

3.3.7.5. Sourcespecific planned improvements

There are currently no improvements planned for this sector.

3.4. Fugitive emissions (NFR 1.B)

3.4.1.0verview of the sector

Under fugitive emissions from fuels,
Estaia reports on NMVOC, TSP, M
PMzs, BC, CO, NHNQ, SQ and HM
emissions from the following activities:

(Photo on the left: Muuga Terminal,
sourcewww.portoftallinn.con)
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Table3.69Fugitive emissions activities

NFR

Source

Description

Emissions reported

1B

Fugitive emissions from fuel

la Fugitive emission from soli
fuels: Coal mining and
handling

Includes emissions frowpen
oil shale mining activity, nialy
explosive worksOnly point
sources data.

NG, SQ NMVOC, NE TSP,
PMwo, PMes, CO

1b Fugitive emission from soli

Includes emissions from coke

NG, SQ, NH;, TSP, Pb4,

fuels: Solid fuel transformatior] oven. Only point sources data| PMes, BC, COCr
2aiv Refining / storage Includes emissions from NGO, SQ, NMVOC, TSP, iV
product process and storage | PMes, CO
and handling in oil shale oil
industry. Only point sources
data.
2av Distribution of oil productg Includes emissions from liquid NMVOC
fuel distribution. Data of point
and diffuse sources.
2b Natural gas Includes emissions from gas | NMVOC

distribution networks. Only
diffuse sources data.

2c Venting and flaring

Waste gas incineration. Only
two point sources data.

NGO, SQ, NMVOC, TSPMuo,
PMs, BC, CO, Pb, Cu, Cr, Ni,
Zn, PCDD/ PCDF, PAdtal

NMVOC emissions from this sector contribute about 6% to total national emissions and have
decreased by 44.8% up to 2014 compared to 1990 and by 7% compared to 2013 due to
decreasing emissis from terminals (Figure 3B3and Table J1). Emissions of other
pollutants are very small compared to the emissions from the other sectors (T&l9)e 3.

m Fugitive fuel emissiona Other sources

Figure

3.35 NMVOC

distribution in 2014

m Refining / storage

@ Natural gas

@ Distribution of oil product

O Other sources

emissiol Hgure 3.36 NMVOC emission distribution withi

the fuel fugitive emission sector in 2014
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Figure 3.36 shows that the distribution of oil products is a main source of NMVOC emissions
in the fuel fugitive emisions sector§5.2%6).

Table3.70Fugitive emission in the periaaf 19902014 (kt)

Year NMVOC| PM:s PMuo TSP BC NGO« CcO NHs SQ
1990 2.474 NR NR NR NR NA NA NA NA
1991 2.239 NR NR NR NR NA NA NA NA
1992 1.2 NR NR NR NR NA NA NA NA
1993 1.275 NR NR NR NR NA NA NA NA
1994 1.583 NR NR NR NR NA NA NA NA
1995 1.632 NR NR NR NR NA NA NA NA
1996 1.911 NR NR NR NR NA NA NA NA
1997 2.721 NR NR NR NR NA NA NA NA
1998 2.390 NR NR NR NR NA NA NA NA
1999 2.740 NR NR NR NR NA NA NA NA
2000 4.326 0.010 0.050 0.110 NA 0.010 0.200 NA NA
2001 5.197 0.021 0.085 0.170 NA 0.010 0.180 NA NA
2002 4.649 0.010 0.080 0.160 NA 0.010 0.270 NA NA
2003 4.404 0.010 0.097 0.198 NA 0.010 0.350 NA NA
2004 5.184 0.010 0.070 0.140 NA 0.000 0.260 0.010 NA
2005 4.284 0.010 0.090 0.180 NA 0.010 0.170 0.050 NA
2006 3.516 0.010 0.110 0.220 NA 0.010 0.250 0.060 NA
2007 1.922 0.010 0.090 0.180 NA 0.010 0.220 0.090 0.010
2008 1.593 0.014 0.102 0.202 NA 0.017 0.276 0.102 0.013
2009 1.684 0.031 0.141 0.267 0.0001 0.036 0.168 0.089 0.026
2010 1.818 0.034 0.170 0.309 0.0002 0.035 0.188 0.115 0.018
2011 2.179 0.042 0.187 0.351 0.0002 0.032 0.813 0.175 0.076
2012 1.824 0.051 0.182 0.329 0.0001 0.019 2.011 0.212 0.038
2013 1.471 0.021 0.1 0.190 0.0003 0.024 1.353 0.192 0.051
2014 1.366 0.020 0.096 0.187 0.0002 0.025 1.028 0.191 0.038
Trend 1990
2014, % -44.8 96.8 92.0 70.4 43.8 150.3 414.0 1811.9 278.7

The emission data for 1Bla Fugitive emission from solid fuels: Coal mining anhdpand
1B2aiv Refining/storage and 1B2c Venting and flaring are obtained from the point sources
database. Emissions are calculated on the basis of measurements, or the combined method
(measurements plus calculations) is used.
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3.4.2.Distribution of oil productsNFR 1B2av)

3.4.2.1.Source category description

In the past, emissions from this source category have contributed significantly to total
anthropogenic NMVOC emissions. However, European Directive 94/63/EC (EU, 1994) has
mandated vapour collection and recovery dwgithe loading of gasoline transport equipment

; (i.e. tank trucks, rail tank cars and barges)
and during the discharge of tank trucks
into storage at service stations. It has also
imposed emission controls on all gasoline
storage tanks at terminals, dispétc
stations and depots. The result of these
controls has been a very significant
reduction in NMVOC emissions from this
sector in the EU.

(Photo by llmar Saabas

Emissions of NMVOCs into the atmosphere occur in nearly every element of the oil product
distribution chain. The vast majority of emissions occur during the storage and handling of
gasoline due to its much higher volatility compared to other fuels such as gasoil, kerosene,
etc.

In Estonia, oil terminals and service stations must have permits whentdtal loading
turnover exceeds 2000 hper yeaf. That means only the smallest service stations are
regarded as diffuse sources. Emissions from oil terminals are based on the facilities data.
16 terminals presented reports on emissions in 20In the tale below, NMVOC emissions
from gasoline distribution and terminals are presented.

Table3.72NMVOC emissions from liquid fuel distribution in the perwdd 9902014 (kt)

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002

Gasoline distribution 2.055| 1.820| 0.896 | 0.924 | 1.124| 0.971| 1.100| 1.199| 1.159| 1.100| 1.108 | 1.122| 0.856

Terminals 0.323] 0.323 | 0.323| 0.323 | 0.418| 0.625| 0.771| 1.483| 1.184| 1.594 | 3.157 | 4.012| 3.645

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Gasoline distribution 0.657 | 0.628 | 0.467 | 0.482| 0.514 | 0.508 | 0.467 | 0.447 | 0.478| 0.511| 0.460 | 0.427

Terminals 3.695| 3.910| 3.199| 2.626 | 1.200| 0.629 | 0.799 | 0.644 | 1.265 | 0.854 | 0.740| 0.737

2 Emission levels of pollutants and capacities of plants used, beyond which an ambient air pollution and special
pollution permit are reqired. Regulation No. 101 of the Minister of Environment of 2 August 2004
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Figure3.37 NMVOC emission and gasoline distribution in the peab#9902014

European Directive 94/63/EC has mandated vapour collection and recovery for the discharge
of tank trucks into storage at service stations (Stage 1.B). In Estonia, the regudation
implementation of the requirements of the EU Directive 94/63/EC came into force in 1998.

The timetable for the implementation of Stage 1.B vapour collection and recovery equipment
according the requirements is the following:

- from 1 January 2001 for esting service stations with a turnover over 1008and alll
others situated in densely populated or industrial areas;

- from January 2004 for service stations with a turnover over 580 m

- from January 2005 for service stations with a turnover over 180 m

It is likely that the majority of the noepermitted gasoline stations have a turnover between
100 and 2000 rh Since 2005, these must have vapour collection and recovery equipment.

3.4.2.2.Methodological issues

EMEP/CORINAIR methodology is used to estimate fa@ifidVOC emissions from operations
with gasoline in the period 1992004.

From 2005, facilities data are used in emission estimates (about 92.1% from total gasoline
distribution in 2013). Facilities are obligate to use the national method for NMVOC emission
calculationb Tl a4l I RdzAa S I RAYAaSt ONfA&ApK]dz SNIf
KSAG123dzaGS Y NElektitoohiting RigiTeajR A R

In the period 200582013, activity dataelating to point sources is available and activity data
for emission calculations from diffuse sources is calculated using the following method:

Gasoline distribution in diffuse sources = total gasoline consumpgeasoline distribution in
point sources
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Emission factors for diffuse sources

As the situation regarding the requirements of vapour recovery equipment has changed over
the years, different emission factors are used for different periods.

1) For the period 199@2000, the emission factor from Coain 2007 is applied
(3930g NMVOC/Mg of total gasoline handled);
1 For 2001¢ 33509/Mg,
1 For 200% 2770g/Mg,
1 For 20082004¢ 2190g/Mg.
2) For the period 2002014, the Tier2 technology specific emission factors for
Service Stations from the EMEP/EEA €widk 2013 is applied. As the majority
of the emissions at service stations are from gasoline storage and refuelling
(compared to emissions from gasoil), emission factors are only provided for
gasoline.

Abatement

In the previous chapter, the Stage 1.B tdmaent technology requirement is described. The
resulting emission can be calculated by replacing the technology specific emission factor with
an abated emission factor as given in the formula:

EFtechnoIogy, abateJ. C’)alMt&me'nl’) Rechnao&;, unabated

¢CKS 106l (SYSY Goaenf fBrsddkeScytéyans B2av Distribution of oil products,
Service stations, Storage tank filling from the EMEP/EEA Guidebook 2009 is applied (default
value is 95%).

The emis®n factors depend on the True Vapour Pressure (TVP). This pressure is the vapour
pressure at loading, and it depends on the loading temperature. The definition of the TVP is
as follows:

TVP = RVP 408
where

A =0.000007047 RV#P0.0132 and B=0.0002311RVP- 0.5236, T is the temperature (@/ 0
and RVP is the Reid Vapour Pressure (in kPa).

The annual average loading temperature at terminals can be assumed to equal the average
annual ambient temperature.

The annual average temperature in Estonia is etué&lg J.

The RVP for gasoline (gasoline 95) in Estonia according to the Register of Fuel Monitoring in
the period 20052008 is presented in the following Tabl& 3.

3www.ilmateenistus.ee
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Table3.72 Annual average RVP of gasel©5 in Estonia in the period 202508

2008 75.3
2007 74.8
2006 75.8
2005 72.3
Average 74.6

RVP for gasoline is up to 74&Ba.
TVP =746 x jf(5)00007047x74.6+0.0132)*5+(0.0002311x?{45236)= 27 .2kPa
Consequentlyan average true vapour pressure for gasoline is 27.2 kPd (b &

One integrated emission factor representing all activities in the small service station is
calculated for emission calculations.

Table3.73 Taal emission factor for emissions from gasoline handling in service stations

Gasoline | Storage tank
in service | Filling with no Stage 24 95% 27.2 33
stations 1.B

Storage tank
Breathing
Automobile refuelling
with no emisfon 37 - 27.2 1006
controls in operation
Automobile refuelling
Drips and minor 2 - 27.2 54
spillage

Emission factor for all
the activities total

3 - 27.2 82

66 - - 1175

Activity data

Activity data on the subject of gasoline consumption is available from Statissitonia (Table
3.74).

Table3.74 Consumption of motor gasoline in the perioti19902014 (kt)

| | |

Gasoline consumptiory 300
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3.4.2.3. Sourcesspecific QA/QC and verification

Statistical quality checking related to the assessha#remission, activity data and trends has
been carried out.

3.4.2.4. Sourcesspecific planned improvements

It is planned to check the annual average RVP of gasoline.

3.4.3.Natural gas (NFR 1.B.2.b)
3.4.3.1. Source category description

¢KS GSNY a7¥Fdzaa b A SaPplicdl Yiereitdimeany/all greerfhduse masRmisibns
= from gas systems, except contributions from

fuel combustion. Natural gas systems

comprise all infrastructure required to

| produce, collect, process or refine and

— deliver natural gas and petroleum products

s to the market. The system begins at the

wellhead, or oil and gas source, and ends at

the final sales point to the consumer.

(Photo: Natural gas distribution; source:
www.delfi.eg

The sources of fugitive emissions on ggstems include, but are not limited to, equipment
leaks, evaporation and flashing losses, venting, flaring, incinerainal accidental releases
(e.g.pipeline digins, well blowouts and spills). While some of these emission sources are
engineered or itentional (e.gtank, seal and process vents, and flare systems), and therefore
relatively well characterized, the quantity and composition of the emissions is generally
subject to significant uncertainty.

Natural gas is imported into Estonia from Russi@anF NBY GKS Ly d6dzllfya d
storage in Latvia (Figure 3.38).

The Estonian gas transmission network was built between 1951 and 2006, and is part of the
F2NYSNI {20ASG ! yA2yQa UGUNryavYAaarzy ySig2N] o

thei26ya 2F tNNYdz FyR {AYRA gl a O2YLIX SGSR Ay
Odzai2YSNAR Ay GKS O2dzyie d2éy 2F whkLiIl FyR (K
9ai2yAl KIF& 2LISNI A2yt AYyGSNO2yySOGAz2ya 6Ai

with Latviam Karksi, with a maximum capacity of 11 mcm/d.

4 Eesti Gaas. Annual Report 2006
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The gas network in Estonia is 2,314 km long, of which 878 km are for transmission and
14361 Y F2NJ RAAUNAROdzIAZ2Y D ¢CKSNB |INS (GKNBS Daf{:
distribution stations. The systedi 2 6y SR o6& 9SadA DIl a !'{% IyR 3
which provides transmission and distribution services, and operates the gas metering systems

on the Estonian border. Eesti Gaas AS owns the entire gas transmission and distribution
system and supm@s gas to all the wholesale markets and the majority of the retail markets.

The only exception is the large chemical industry Nitrofert, a KakthaNIZS O2 Y LI y & LINI

mineral fertilisers, which imports gas for its own sHitrofert halted operationsince 2014.

Figure3.38 Map of highpressure gas distribution pipelines in Estonia

The gas pipeline passes through ten countiesHda Ntz>-+ § Ny SI1 | NB dzZ  wl LI | X
t pt @I I +p NUzRNNY HAZP2 K RBNBF Yy RE 3 & O2yadzYSNER Ay

Table3.75NMVOC emissions from gas distribution in the pendd9962014 (kt)

NMVOC| 0.032| 0.036| 0.028 | 0.028| 0.028 | 0.027 | 0.018 | 0.019| 0.018| 0.019| 0.019| 0.015

5 Estonia 2013. Energy Policies Beyond IEA Countries. OECD/IEA 2013
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Figure3.39NMVOC emission from natural gas distribution in the pedbti990-2014

3.4.3.2. Methodological issues

Emission factors

For NMVOC calculations from gas distribution the IPCC Guidelines for National Greenhouse
Gas Inventories (2006) are used.

Tier 1 emission factors are used (Equation 1).
The activity rate for this sector is natural gas consumption. Unit: millibn m
Emission factor unit: Gg per 46f marketable gas/Utility sales.

The available default emission factors are presented below ine$aklb-77. While some
types of fugitive emissions correlate poorly with, or are unrelated to, throughput on an
individual source basis (e.g. fugitive equipment leaks), the correlations with throughput
become more reasonable when large populations of sesirare considered. Furthermore,
throughput statistics are the most consistently available activity data for use in Tier 1
calculations.
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Table3.76 Tierl emission factors for fugitive emissions (includuegting and flaring) from
gas operations

- 1.B.2.b.i 7,0E06 to -40 to Gg per 10ms of
0,

Gas Fugitives ii.4 7,006 +100% 1,6E05 +250% marketable gas

transmission | Transmission o
& Storage . . 0 4,6E06 to -40 to Gg per 10ms of
Venting 1.B.2.b.i| 4,6E06 +75% 1,1E05 +250% marketable gas
Gas 1.B.2.h.i 1,6E05 to -20to Gg per 106m?3 of

- 0,
Distribution Al Al i5 | DOEOS | -2010+500% 5 opg +500% utility sales

The Estonian economy up to 2004 can be classified as an economy in transition. The emission
factors are chosemccordingly. For the transition period from 1990 to 2004, the emission
factor for countries with economies in transition is used. It is expected that the emissions have
decreased equally within this period.

Table3.77 Tier1l emission factors for fugitive emissions (including venting and flaring) from
gas operations for different years

- Gg per 10ms of
Gas Fugitives | 1.B.2.b.iii.4| 1.6E05 1.3E05 9.6E06 7.0E06 marketable gas
transmission| Transmissio "
& Storage Venting | 1.B.2.bi | 1.1E05 | 8.7806 | 6.4E06 | 4.6E06 | CY Per10m?of
marketable gas
3
_Gas Al Al | 1.B.2.bii5| 3.6805 | 2.9805 | 22805 | 1.6E05 | C9Per18m?of
Distribution utility sales
3
Total - - ; 6.3805 | 5.0E05 | 3.8805 | 2805 | C9Periémeof
utility sales
Activity data

Activity data on the subject of annual natural gas consumption are available from Statistics
Estonia.

Table3.78 Gas consumption in the period 192014 (min m?)

| |
| |

Gas consumptior] 847 | 966 | 997 | 1009 | 1003 | 961 | 653 | 701 | 632 | 657 | 678 | 530

138



Estonianinformative Inventory Repoi2016

3.4.3.3. Uncertainty

An uncertainty analysis was carried out to the year 2014 inventory. The uncertainty in the
emission factors for main pollutants from fugitive emissionteeds estimated in the range
from 20% to 100%; in the activity data in the range from 2% to 50%. Uncertainty estimates for
fugitive emission sector are given in Table 3.79.

Table3.79 Uncertainties in fugitig emission sector

Pollutant Enz1iosi<,‘i10n, Unit Seh::irsesggr:ofyil Unce;/':)ainty, un;:r:tr:ijnty

' 19902014, %
NQ 0.025 kt 0.08 1.938 1.238
NMVOC 1.366 kt 6.06 16.207 5.384
SQ 0.038 kt 0.09 1.365 0.510
NH; 0.191 kt 1.47 10.181 NA
PMes 0.020 kt 0.25 5.032 1.156
PMuo 0.096 kt 0.77 8.766 3.972
TSP 0.187 kt 1.13 10.610 2.278
Cco 1.028 kt 0.81 9.015 2.796

3.4.3.4. Sourcesspecific QA/QC and verification

Statistical quality checking related to the assessment of emission, activity data and trends has
been carried out.

3.4.3.4. Sourcesspecific planned improvements

The next planned improvement is to provide uncertainty analysis.
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Industrial processes and product use (NFR 2)

4.1. Industrial processesoverview of the sector

4.1.1.Description

The main activities in the industrial processes sector in Estonia are the paper, wood and
chemical industries as well as the production ohemal products and food. The industry has

dzy RSNH2Yy S YI22N) OKIFIy3aSa aAyOS modpnd® ¢KS AYyR
longer as significant as it used to be. This is mainly due to a decrease in production volume;

also, some enterprises haeeased operating (phosphor fertilizers, benzene and toluene).

The Estonian inventory of air pollutants from industrial processes presently includes emissions
from the chemical, pulp, paper, metal and mineral products industries, as listed in Table 4.1.

Table 4.1 Industrial processes reporting activities

NFR Source Description Emissions reported
2A | Mineral Products
2A1 Cement production Includes emissions from cement TSP, PM, PM5, BC
production. Data reported by one
operator.
2A2 Lime production Includes emissions from lime production.| TSP, PM, PM s
Data reported by one operator.
2A3 Glass production Particles emissions from this sector are | IE
allocated to 1A2f.
2.A.3 | Limestone and dolomite Includes emissions from limestone and | TSP, PM, PMs
use dolomite use. Data reported by operators
2A5a | Quarrying and mining of Includes emissions from quarrying and NG, SQ, TSP, PN,
minerals other than coal mining of limestone and dolomite. Data | PMp5,CO
reported by operators.
2A5b | Construction and Includes emissions from construction and TSP, PM, PMs
demolition demolition.
2A5c | Storage, handling and Emissions from this sector are allocated t| 1E
transport of mineral 2L. Data reported bgperators.
products
2A6 Other Mineral products Includes emissions from class production| TSP, PM, PM s
Data reported by operators.
2B | Chemical industry
2B1 Ammonia production Includes emission from ammonia NGk, NMVOC, NE SQ,
production. Data reported by one CO
operator.
2B10a | Other chemical industry Includes emission from urea and NO, NMVOC, NEI SQ,
formaldehyde production. Data reported | TSP, PM, PMs, CO, BC
by two operators.
2B10b | Storage, handling and Includes emission from storage, handling| NMVOC, Nkl TSP, PM,
transport of chemical and transport of chemical products. Data| PM,5 BC
products reported by operators.
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NFR

Source

Description

Emissions reported

2C | Metal Production

electroplating. Data reported by operatorg

2C1 Iron and steel production Includes emission from Iron and steel NO, NMVOC, NE SQ,

production. Data reported by opators. TSP, PM, PM5, CO, Cr,
Ni, Zn

2C3 Aluminium production Includes emission from secondary NCx, NMVOC, TSP, M
aluminium production. Data reported by | PMy5, CO, BC
operators.

2C7a | Copper production Includes emission&m secondary copper | TSP, PM, PMs
production. Data reported by operators.

2C5 Lead production Includes emission from lead battery and | NOx, NH;, SQ, TSP, PM,
accumulators recycling plant. Data PM.5 CO, Pb
reported by operators.

2C6 Zinc producthn Includes emission from zinc plating. Data| TSP, PM, PMs5, Zn
reported by operators.

2C7c¢ | Other metal production Includes emission from galvanizing and | NOx, NMVOC, NH TSP,

PMy, PMos, CO, BC, Pb,
Cr, Cu Ni, Zn

2D | Product use

2D3b

Road paving with asphalt

Includes emissions from road paving with
asphalt.

NMVOC, TSP, R
PMs, BC

2H | Pulp, paper and food industries

2H1 Pulp and paper Includes emission from pulp and paper | NOx, NMVOC, SOTSP,
production. Data reportedby two PMio, PMys, CO
operators.
2H2 Food and drink Includes emission from the food and drink NOx, NMVOC, SQOTSP,
industry. Data reported by 15 operators, | PMy, PMs, CO, BC
includes statistical data also.
2l 2l Wood processig Includes emission from wood processing.| NOx, NMVOC, SOTSP,
Data reported by 95 operators. PMo, PM 5
2K 2K Consumption of POPs and| Includes emission from consumption of | NMVOC, N
heavy metals (e.g. electricd POPs and heavy metals.
and scientific equipment)
2L 2L Other production, Includes emission from storage and NGO, NMVOC, NE SQ,

consumption, storage,
transportation or handling

of bulk products

handling of peat, bulk, etc. Data reported
by operators.

TSP, PM, PMs, CO

Emissions data & the manufacturing industry are based on the facilities data (Tier 3
method) and only NMVOC emissions from the food industry and from road paving with asphalt

are calculated as diffuse sources on the basis of statistical data and the EMEP/EEA Guidebook
2013 emission factors (Tier 2 and Tier 1 method).

PMo and PM s emissions from constructions and demolition are also calculated as diffuse

sources (Tier 1 method).

BC emissions from industry are calculated for the period 20004. PMo and PMs

emissiors from Construction and demolition sector are recalculated due to the correction of

the activity data (see Chapter 8).

The share of industry sources in total emissions in 2014 was: NMM@CNH ¢ 0.4%, PMs

¢ 2%, PMo ¢ 4.1% and TS®7.5%. The shares other pollutants were not so significant. The
emissions of NMVOC, hlahd NQhave decreased in comparison with 1990 by 94.1%, 90.2%
and 83.4%, respectively. The emissions of,NNBs, PMb.s, PMio and TSP decreased in 2014
compared to 2013 by 84%, 68foH": X

Hd@: YR

M M52

producer of fertiliser Nitrofert AS halted operations in 2014.

YFEAYE &
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The trend of NMVOC and PM emissions in these categories are given in Figure 4.1 and 4.4. The
distribution of NMVOC and PMemissionsby sources of pollution inside of manufacturing
industry sector in 2014 are shown in Figures 4.2 and 4.3. The biggest polluter of NMVOC
emissions were Pulp, paper and food industq@&% (mainly food production), the chemistry
industry is responsible fahe 8% of emission and share of other activities are not significant.

The pollutants emissions from the industrial sector are presented in Table 4.2.

Table4.2 Pollutant emissions from the industrial seciarthe periodof 19902014

Vear NO. [NMvoc] sa | Nw | PMes | PMo | TSP | BC | co Pb

kt t
1990 01| 15335 NA 050 NR NR 1547 NR 0.30| NA
1991 0.100| 13.894 NA 0460 NR NR 0561 NR 0.200] NA
1992 0.00| 9.600] NA 040 NR NR 0.675 NR 0.200] NA
1993 0.00| 4405 NA 0120| NR NR 0.339] NR 0.00| NA
1994 01| 3513 NA 0220| NR NR 0723 NR 0.00| NA
1995 0.00| 4377 NA 020 NR NR 0637 NR o] NA
1996 0.10| 3191] NA 010 NR NR 0.434 NR o] NA
1997 0.10| 3.142] NA 0120| NR NR 0301 NR 0.00| NA
1998 010| 2400 NA 0.00] NR NR 0.269] NR 0.00| NA
1999 01| 1457 NA 010| NR NR 0375 NR o] NA
2000 0.00| 20®| 004 01D 0267 0581 1238 0005 05| 0.01
2001 030| 1449 00| 010| 0268 0642 1515 0004 05| 0.01
2002 01| 1513 01 01| 0426 0916 2053 0008 02 0.01
2003 0161 1932 01®| 01D 0369 0863 2033 0006] 029 0
2004 0.30| 1846 01| 01D 0522 1219 2601 0010 0.3 0
2005 010| 1573 01| 0200] 0469 1131 2453 0009 0.3 0
2006 020 1303 01m| 0157 0493 1220 2700] 0009] 03®| 0.001
2007 02| 1072 00®d| 0138 0421 1.102] 2645 0007 044 0.001
2008 0.208| 0959 0022 0181 0549 1287 2615 0012] 0481 0.001
2009 0.0s8]| 0881 0025 0083 0264 0781 1684 0005 0424 0.006
2010 0.037| 0861 0029 0070 0270 0712 1584] 0005 0461 0.014
2011 0.062| 0919 0022 0093 0170 0570 1345 0003] 0420 0.011
2012 0.047] 0909] 0001 0103 0132] 0484 1170 0002] 0336 0.010
2013 0.200 0892 00001 0162 0264 0721 1458 o0.006] 0381 0011
2014 0.032]| 00904 0001 0052 0153 0512 1248] 0002] 0413 0017

Trggf 4%229 8335 | -94.11 9019 | -42.67 | -11.90 | -19.36 | 67.05 | 21.50
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Figure4.1 NMVOC emissions and oil shale production from the industrial sector in the period
of 1990-2014

m Pulp, paper and food
industries

1 Metal production

m Chemical industry

m Road paving with asphalt

= Wood processing

m Other

Figure4.2 Distribution of NMVOC emissions by activities in industry in 2014
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Figure4.3 Distribution of PMo emissions by activities in industry i024
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Figured.4 Particulatesemissions from the industrial sector in the periot20002014

4.1.2.Mineral Products (NFR 2A)

4.1.2.1. Sources category description

This chapter includes activities data and emissioosfthe following processes:

1 Cement production;
9 Lime production;
9 Limestone and dolomite use;
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Quarrying and mining of minerals other than coal;
Construction and demolition;

Storage, handling and transport of mineral products;
Other mineral products.

= =4 -4 4

In Esbnia, the only enterprise that produces cement is Kunda Nordic Tsement AS. Cement is
produced by the standard wet process. The clinker burning process takes place in three rotary
kilns. Crushed limestone is blended with prepared clay (raw material contalcsum,

I f dZYAYyAdzYz ANRY FyR aAfAO0OF 2EARS&0 yR KSIFGS
and turn into an intermediate product called clinker, which is then further mixed with gypsum
and, in some cases, limestone, blast furnace slag asfly This mixture is then ground into a

fine powder, known as cement, the binding agent of concrete. The production process is
energyintensive, resulting in the emission of £8Q, NG and dust. During the period 1993
2000, cement manufacturing in Kuadvas thoroughly modernised. The main goal was to
eliminate dust pollution from clinker kilns

., and cement mills, which were provided with
filters required for exhaust cleaning. In

- 1999, the company closed the local
electricity and heat production plant, wth

had operated on natural gas. (Sustainability

' report 2007. Kunda Nordic Tsement AS,
2007).

(Photo by llmar Saabas: Limestone
SEOIF @I GA2Y)AY +£N2 | dzr NNEB

There are two facilities for lime production, one of which presents an annual report on
emissions(Nord F £ {1 ' {0d ¢KS 20KSNJ O2YLJI yeO0a LINRRdAzOU.
Nordkalk excavates Silurian dolomite from the Kurevere quarry. The chemical composition of

this 400million-year old dolomite makes it suitable for fertiliser and other industrial
applications as well as for soil improvement.

The quarrying and mining of minerals in Estonia include limestone and dolomite extraction as
Sttt Fa ONHzZKSR aid2yS LINRPRdAzOG A 2 y& NRt{IASIAR il 252

Estonia's constructiomdustry has largely been oriented to the internal market and therefore,

its development is closely linked to overall economic development. In economically good
times volumes are growing faster and during a slowdown of economy, construction volumes
decreasesignificantly. The economic crisis affected very strongly the economic performance

of the construction sector and the dependent areas such as spatial planning, design, real
estate development, etc. More than 8,000 construction companies, of whom 90%iere m
enterprises with less than 10 employees, operate in Estonia. Larger companies carrying out
ISYSNIf o0dAfRAYI g2NJa Ay 9ad2yAl FNB h« ! &
AS Ehitusfirma Rand and Tuulberg. In road building, greater cotbrlaa made by AS MERKO
EHITUS, Nordecon AS, AS TREF, AS TeedeSREV¥ YR [ SYYAY I NAYSYy 9Sai
Economy 2014. The Ministry of Economic Affairs and Communications, the Ministry of Finance
2015. Tallinn 2015)
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Compared to 2013, the volume ofmstruction work performed in Estonia decreased by 1.1%;
the volume of construction work performed outside Estonia decreased by another 3%.
Emissions from the mineral product industry are presented in Table 4.3.

Table4.3 Pollutant emissions from mineral products in the peraddl9902014 (kt)

Year NG NMVOC SG NHs PM2.s P Mo TSP BC CO
1990 NA NA NA NA NR NR 0.350 NR NA
1991 NA NA NA NA NR NR 0.246 NR NA
1992 NA NA NA NA NR NR 0.180 NR NA
1993 NA NA NA NA NR NR 0.136 NR NA
1994 NA NA NA NA NR NR 0.061 NR NA
1995 NA NA NA NA NR NR 0.076 NR NA
1996 NA NA NA NA NR NR 0.083 NR NA
1997 NA NA NA NA NR NR 0.098 NR NA
1998 NA NA NA NA NR NR 0.113 NR NA
1999 NA NA NA NA NR NR 0.089 NR NA
2000 NA 0.570 NA 0.010 0.078 0.272 0.768| 0.00000, 0.040
2001 0.010 0.010 0.010 0.010 0.116 0.395 1.140| 0.00000, 0.040
2002 NA 0.040 NA 0.010 0.136 0.485 1.354| 0.00000 NA
2003 NA 0.090 NA 0.010 0.153 0.527 1.494| 0.00002 0.010
2004 0.010 0.070 NA NA 0.181 0.655 1.766| 0.00030, 0.010
2005 0.010 0.080 NA NA 0.171 0.640 1.698| 0.00030 0.020
2006 0.010 0.080 NA NA 0.182 0.713 1.887| 0.00015 NA
2007 0.010 NA NA NA 0.183 0.706 1.952| 0.00000 NA
2008 0.003 0.000 0.002 0.000 0.148 0.605 1.597| 0.00006 0.003
2009 0.007 NA 0.001 NA 0.042 0.370 0.754| 0.00010 0.006
2010 0.006 0.000 0.000 NA 0.031 0.265 0.536| 0.00011 0.005
2011 0.010 NA 0.001 NA 0.034 0.290 0.589| 0.00012 0.008
2012 0.008 NA 0.001 NA 0.034 0.266 0.533| 0.00021 0.007
2013 0.008 NA 0.000 NA 0.034 0.279 0.547| 0.00017 0.007
2014 0.006 NA 0.000 NA 0.030 0.243 0.502| 0.00013 0.006

4.1.2.2. Methodological issues

As mentioned above (overview of the industrial sector), emissions data are based on data
from facilities (Tier 3 method). The operator submits data concerning the facility asla,wh

as well as separately on sources of emissions by SNAP codes. Basically, all emissions from the
mineral industry are included in the combustion activgyNFR 1A2f, excluding fugitive
emissions from excavations and storage and handling activitieecént years, the mineral
product enterprises have not been the key sources of pollution because very large efforts were
made for the reduction of pollutant emissions. The emission of dust from Kunda Nordic
Tsement during the period 1992009 was reduced b§9.7%.
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The enterprise has been presenting data regarding heavy metal emissions since 2004 on the
basis of measurements; therefore, emissions for the period 18®IB have been calculated
on the basis of national emissions factors and clinker productata.dselluloosi ja tsemendi

i22GYAaSf

ONf AdpKjdz SNI f Rdzgl G S & Elekirdosliner y S S

Riigi Teataja

The dioxin emissions from the mineral industry (cement, limelkaiek) have been calculated

on the basis of productions and the UNEP "Standardized Toolkit for Identification of Dioxin
YR CdzN}y wSftSIasSas
to 1996, and from 1997 to 2010 calculatiomsre carried out on the basis of results from the
G5A2EAY AY
from technological equipment have been implemented (Table 4.5). Now, Kunda Nordic is
obliged to carry out measureents twice a year and report on dioxin emissions. It must be
noted that the measured dioxin emissions are much less than the emissions calculated on the
basis of the emissions factor. Dioxin emissions are also reported under NFR 1A2giii.

I yRARLE GS

SYrsaarzya

/| 2dzy G NR Saé

FI OG2NBRD® C2NJ O

LINE 2SO0 AY

Table4.4 Clinker production and heavy metal emission factors

Clinker, Heavy metals EF, g/t of clinker
Year thousand i
GTEE Pb Cd Hg Cu Ni Zn

1990 790.0 78.125 4.060 0.088 2.687 0.313 18.000

1991 773.0 78.125 4.060 0.088 2.687 0.313 18.000

1992 517.0 78.125 4.060 0.088 2.687 0.313 18.000

1993 378.0 78.125 4.060 0.088 2.687 0.313 18.000

1994 540.0 78.125 4.060 0.088 2.687 0.313 18.000

1995 571.0 43.750 2.275 0.049 1.505 0.175 10.080

1996 590.0 12.500 0.650 0.014 0.430 0.050 2.880

1997 651.0 0.780 0.040 0.004 0.030 0.003 0.180

1998 659.0 0.780 0.040 0.004 0.030 0.003 0.180

1999 590.0 0.780 0.040 0.004 0.030 0.003 0.180

2000 620.0 0.780 0.040 0.004 0.030 0.003 0.180

2001 629.0 0.780 0.040 0.004 0.030 0.003 0.180

2002 590.0 0.780 0.040 0.004 0.030 0.003 0.180

2003 560.0 0.780 0.040 0.004 0.030 0.003 0.180

Table4.5 Dioxin emission factors for the cement industry
Cement Lime Bricks and tiles
Year | Production,| EE > | Emission,| Production,| 9 C = | Emission,| Production,| 9 C = | Emission,
tonnes TEQ/t g tonnes | I-TEQ/t g tonnes | I-TEQ/t g

1990 938.000| 0.060 0.563 185.000( 0.07 0.0130 541.401 0.2 0.108
1991 905.000| 0.060 0.543 207.000 0.07 0.0140 592.206 0.2 0.118
1992 483.000| 0.060 0.290 92.000( 0.07 0.0060 350.444 0.2 0.071
1993 354.000| 0.060 0.212 21.000( 0.07 0.0010 139.217 0.2 0.028
1994 402.500( 0.060 0.242 18.000 0.07 0.0010 128.283 0.2 0.026
1995 417.600| 0.060 0.251 16.800| 0.07 0.0010 81.343 0.2 0.016
1996 387.700| 0.060 0.233 17.400 0.07 0.0010 68.009 0.2 0.014
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Cement Lime Bricks and tiles
Year | Production, | ERE > | Emission,| Production,| 9 c £ | Emission,| Production,| 9 C = | Emission,
tonnes TEQ/t g tonnes I-TEQ/t g tonnes I-TEQ/t g
1997 422.500( 0.070 0.030 19.500 0.07 0.0010 62.674 0.2 0.013
1998 321.300| 0.070 0.022 32.100| 0.07 0.0020 54.674 0.2 0.011
1999 357.700| 0.070 0.025 23.300| 0.07 0.0020 46.139 0.2 0.009
2000 329.100| 0.070 0.023 21.200 0.07 0.0010 45.072 0.2 0.009
2001 404.600| 0.070 0.028 20.000| 0.07 0.0010 54.140 0.2 0.011
2002 465.900( 0.070 0.033 21.200 0.07 0.0010 61.608 0.2 0.012
2003 506.300| 0.070 0.035 32.000| 0.07 0.0020 63.741 0.2 0.013
2004 506.300| 0.070 0.035 32.000 0.07 0.0020 63.741 0.2 0.013
2005 726.000| 0.070 0.051 37.200 0.07 0.0020 69.342 0.2 0.014
2006 848.900| 0.070 0.059 39.700| 0.07 0.0027 82.667 0.2 0.016
2007 936.200| 0.070 0.065 43.500 0.07 0.0030 143.485 0.2 0.029
2008 806.100| 0.070 0.056 59.400| 0.07 0.0041 113.081 0.2 0.023
2009 326.000| 0.070 0.023 30.200 0.07 0.0021 38.938 0.2 0.007
2010 536.700| 0.070 0.037 27.200| 0.07 0.0019 56.500 0.2 0.011
2011 719.002| 0.004 0.003 36.100| 0.07 0.0025 84.544 0.2 0.017
2012 714.600| 0.006 0.004 72.000 0.07 0.005 107.213 0.2 0.021
2013 691.400| 0.011 0.007 69.600| 0.07 0.0049 118.148 0.2 0.024
2014 720.480| 0.007 0.005 69.600 0.07 0.0049 118.148 0.2 0.024

Emission calculations from construction and demolition (2A5b) seaterdased on the Tier
1 method from the reewedEMEP/EEA Guidebook 2013

The Tier 1 method uses readily available statistical data and default emission factors
(Table4.6).

Table4.6 PM emission factors for construction and demolition

NFR Unit PMio PM2s TSP
2AT Construction and demolition| kg/m?/year 0.0812 0.00812 0.162

4.1.2.3. Activity data

Information regarding building permits for dwelling and A@sidential construction for the
years 2002014 is available from Statistics Estonianfw.stat.eg. Data on the years 1994
2000 were obtained from the Statistical Yearbooks 12080. Data on permits for the period
from 1990 to 1993 for dwelling construction are an expertigement and have been
calculated by using of surrogate data. The same way were used to get data foesidentid
construction permits for 1990995. Data regarding demolition permits are available in the
statistical database only since 2003. The datalie period 1992002 have been calculated
also by using of surrogate data (Table 4.7).

149


file://///sise.envir.ee/Kasutajad$/KAUR/38111062241/Desktop/www.stat.ee

Estonianinformative Inventory Repoi2016

0.6 3500

05 3000
2500 &
< 04 S
g 2000 S
S 03 <
@2 1500 %
g 02 5
' 1000 B
LL

0 0

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2013 2014

@ Granted permits for new construction and demolition (dwellings and non-residential), 1000 znESP

Figure4.5 The granted permits for construction and demolition and TSP emission in the period
of 19902014

Table4.7 Activity data for PM emission calculations from the construction sector in the period
of 19962014(1000m? floor area)

1990 572.9 1590.3 2163.2
1991 402.7 1118.0 1520.7
1992 293.8 815.6 1109.3
1993 221.6 615.1 836.6
1994 99.9 277.4 377.3
1995 123.4 342.6 466.1
1996 142.5 371.3 513.9
1997 162.7 444.6 607.3
1998 159.6 535.1 694.7
1999 133.2 414.3 547.5
2000 142.5 522.9 665.5
2001 175.3 625.0 800.2
2002 357.3 1023.0 1380.3
2003 427.9 768.2 1196.1
2004 989.4 1205.8 2195.2
2005 957.0 1501.4 2458.4
2006 1349.9 1716.0 3065.9
2007 1043.5 1743.6 2787.1
2008 627.1 1907.2 2534.3
2009 291.6 1102.1 1393.7
2010 303.2 901.0 1204.3
2011 331.7 1127.3 1459.0
2012 345.5 1257.8 1603.3
2013 382.5 1327.2 1709.7
2014 440.8 1259.9 1700.7
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4.1.3.Chemical industry (NFR 2B)

4.1.3.1. Sources category description

A unique part of the Estonian chemical industry is the industry based @hal¢. However,

the majority of the sector is made up of other sabctors such as building cherals or

household chemicals. The smallest sdutor (a few hundred employees) is the pharma

ceuticals industry. In Estonia, one hundred companies operate in the chemical industry. More

than half of the chemical industry is located in M@&au County, nedy onethird of the

workforce is in Tallinn and Harju County. The largest companies of the chemical industry are
+YD hAt !'{Z YA@ApEtA YSSYAIF{GI 1l adtddzaS h« |yR 9!
oil), Akzo Nobel Baltics AS, AS Tikkurila and ASoHglaints and varnishes), Molycorp Silmet

1 { ONINB YSiGlfaoz !'{ b2020NIRS Ly@Said o6NBLNEZ
Henkel Makroflex AS (installation foams), Eastman Specialties AS (benzoic acid, sodium
benzoate, plasticizers), AS NFE NI 6 FSNIAET AT SNBZ FYY2YALlL |y
(explosives), AS Takeda Pharma (drugs) and Interchemie Werken De Adelaar Eesti AS
(veterinary medicinal products and veterinary products). (Overview of Economy 2014. The
Ministry of Economic Affairs ar@mmunications, the Ministry of Finance 2015. Tallinn 2015)

In 2014, production in the chemical industry grew only in the oil industry; the falling oil
affected significantly the income of the sslector. Economic results were poorer also in other
sectors.In 2015, developments will be affected by the economic situation in Russia and low
oil price.

Production volume of the chemical

industry fell by a few percent in 2014.
9alz2yAl Qa 2yfeé& LINRRdzC
i Nitrofert AS, halted operations since

2014.

(Photo by Rauno Volmar: Nitrofert
production facility

g The share of NMVOC emissions from
the chemical industry in the total
country emissions amounted to
approximately 22% in 1990, and 0.3%

in 2014 (Figure 4.6). The main reason for this is the decrease imahafacturing of chemical
production at shale oil enterprises. Emissions from the chemical industry sector are presented
in Table 4.8.
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Figure4.6 Distribution of NMVOC emissions by activities in 19902014

Table4.8 Emissions from the chemical industry in the peradd 9902014 (kt)

Year NO« | NMVOC SQ NH: | PMes | PMwo | TSP BC CO
1990 0.190| 13.300 NA 0.370| NR NR 0.940| NR | 0.340
1991 0.100| 12.330 NA 0.300| NR NR 0.100| NR | 0.300
1992 0.090 8.500 0] 0.280| NR NR 0.470| NR | 0.300
1993 0.050 3.500 0] 0.080| NR NR 0.150| NR | 0.010
1994 0.190 2.670 NA 0.140| NR NR 0.610| NR | 0.040
1995 0.070 3.530 NA 0.140| NR NR 0.490| NR NA
1996 0.150 2.460 NA 0.070| NR NR 0.280| NR NA
1997 0.150 2.390 NA 0.060| NR NR 0.140| NR | 0.010
1998 0.140 1.650 NA 0.060| NR NR 0.080| NR | 0.020
1999 0.190 0.790 NA 0.090| NR NR 0.180| NR NA
2000 0.190 0.840 NA 0.040| 0.090| 0.163| 0.190| 0.0027| 0.340
2001 0.310 0.770 0.010| 0.030| 0.071| 0.129| 0.150| 0.0021| 0.320
2002 0.100 0.710 NA 0.020| 0.043| 0.079| 0.100| 0.0016| 0.230
2003 0.130 1.065 0.010| 0.030| 0.067| 0.122| 0.146| 0.0020| 0.270
2004 0.320 0.960 0.010| 0.040| 0.179| 0.326| 0.380| 0.0053| 0.330
2005 0.160 0.720 0| 0.080| 0.146| 0.266| 0.310| 0.0044| 0.290
2006 0.230 0.410 NA 0.060| 0.126| 0.232| 0.280| 0.0037| 0.330
2007 0.200 0.120 0| 0.070| 0.099| 0.184| 0.230| 0.0029| 0.360
2008 0.255 0.041 0.002| 0.116| 0.246| 0.447| 0.522| 0.0073| 0.398
2009 0.025 0.068 0.0003| 0.009| 0.026| 0.052| 0.082| 0.0007| 0.364
2010 NA 0.071| 0.000005| 0.010| 0.005| 0.014| 0.042| 0.0001| 0.405
2011 3E07 0.073| 0.000006| 0.017| 0.004| 0.013| 0.038| 0.0001| 0.374
2012 0.024 0.073| 0.000006| 0.021| 0.004| 0.012| 0.036| 0.0001| 0.305
2013 0.134 0.074| 0.000005| 0.066| 0.092| 0.171| 0.213| 0.0027| 0.327
2014 0.000 0.073| 0.000005| 0.008| 0.004| 0.012| 0.037| 0.0001| 0.367
Trend 19962014, %| -100 | -99.45 -97.80| -95.43| -92.44| -96.04 | -97.22 | 7.80
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4.1.3.2. Methodological issues

All the largest facilities as well as the facilities in which emissions exceed thresholds
established by the decision of the Ministertbe Environment are obliged to deliver annual
reports on emissions. Therefore, all the data pertaining to emissions presented to this section
are based on the data of the enterprises (Tier 3 method). Emissions data are based on
measurements or calculatiamethods. For some enterprises, such as oil shale chemistry, part

of the emissions is included in the energy sector (SNAP 010406 and 0464k& furnaces

and coal gasification or liquefaction). BC emission have been calculated on the base EMEP/EEA
Guidelnok 2013 emission factors.

Production in the Estonian chemical industry is given in Table 4.9.

Table4.9 Main chemicals and fuel production in the perioti19902013 (kt)

Year | Ammonia | Oil shale| Benzene| Toluere Coke
1990 294 . 915 40.1

1991 270

1992 140

1993 55

1994 180 . . .

1995 201 . 49.3 21.1

1996 203 . 34.3 11.2

1997 206 . 37.5 10.8

1998 211 . 23.8 4.6

1999 199 . 145 45 .
2000 177 169.3 135 4.6 23.0
2001 183 281.7 6.5 15 27.0
2002 47 301.8 0 0 30.0
2003 98 317.6 0 0 30.0
2004 202 340.0 0 0 35.6
2005 213 367.4 0 0 38.7
2006 211 389.2 0 0 40.0
2007 202 436.6 0 0 39.7
2008 209 444.8 0 0 34.6
2009 . 489.3 0 0 21.4
2010 . 524.3 0 0 22.4
2011 . 559.9 0 0 24.4
2012 17 598.9 0 0 26.3
2013 121 629.6 0 0 22.0
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4.1.4.Metal Production (NFR 2C)

4.1.4.1. Sources category description

Metals industry is related to several fields, such as manufacturing and construction of
machinery and egpment. Companies of metals industry employ about 12,000 people in

Estonia which makes it one of the largest industries after food industry and wood industry.
More than one thousand companies operate in this sector. Metals industry is concentrated in

Tallhn and its vicinity (60% of employees) anddeu County and Tartu County (tenth of the

adr¥FFoo

[ FNBESN) O2YLI yASa | NB

o

Y2KAY23 C2NJ

Keskus, AS -Frofiil (metal structures), Ruukki Products AS, AS Saku Meéitaltigg
Mo

a0 NHzOG dzNBaov =

| 1 b %!

aSOKI yAOa
(metalworking) and AS Metaprint
(metal packaging manufacturing). In
the long run, growth of production

volume is expected to continue in
the metals industry, fued mainly

by exports. (Overview of Economy
2014. The Ministry of Economic
Affairs and Communications, the
Ministry of Finance 2015. Tallinn

2015)

¢ I NI dzz

(Machinebuilding plant of BLRT Masinadhtiza; sdurcewww.masinaehitus.ep

Emissions from the metal industry are presented in Table 4.10.

Table4.10 Emissions from the metal production sector in the pdrad 19902014 (kt)

In 2014, production in the metals
industry grew to a small extent.

Year NO« SQ NMVOC| NH; PMz.s PMio TSP BC CO
1990 NA NA NA 0.160 NR NR NA NR NA
1991 NA NA 0 0.160 NR NR NA NR NA
1992 NA NA 0 0.160 NR NR NA NR NA
1993 NA NA NA 0.040 NR NR NA NR NA
1994 NA NA NA 0.080 NR NR NA NR NA
1995 NA NA NA 0.100 NR NR NA NR NA
1996 NA NA 0 0.090 NR NR NA NR NA
1997 NA NA NA 0.060 NR NR NA NR NA
1998 NA NA NA 0.040 NR NR NA NR NA
1999 NA NA NA 0.050 NR NR NA NR NA
2000 NA NA 0.010 0.040 0.014 0.018 0.030| 0.0001 0.010
2001 0.010 NA 0.010 0.080 0.014 0.018 0.030| 0.0001 0.010
2002 0.010 NA 0.020 0.060 0.023 0.030 0.050| 0.0001 0.010
2003 0.011 NA 0.015 0.050 0.022 0.029 0.048| 0.0001 0.010
2004 0.010 NA 0.010 0.030 0.028 0.036 0.060| 0.0001 0.020
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Year NO« SQ NMVOC| NHs PMzs PMuo TSP BC CO

2005 0.010 NA 0.010 0.060 0.023 0.030 0.050| 0.0001 0.010
2006 0.030 NA 0.010 0.080 0.014 0.018 0.030| 0.0001 0.020
2007 0.000 NA 0.010 0.060 0.005 0.006 0.050| 0.0000 0.020

2008 0.000| 0.0002 0.008 0.033 0.002 0.002 0.048| 0.0001 0.023
2009 0.000| 0.00002 0.004| 0.0001 0.001 0.001 0.035| 0.0001 0.012
2010 0.000 0.000 0.006 0.000 0.001 0.002 0.044| 0.0001 0.009
2011 0.000| 0.0001 0.008 0.070 0.001 0.002 0.033| 0.0001 0.009
2012 0.001| 0.0001 0.007 0.072 0.001 0.001 0.034| 0.0001 0.009

2013 0.015| 0.0001 0.008 0.074 0.019 0.025 0.045| 0.0001 0.012
2014 0.020| 0.0001 0.007 0.043 0.023 0.033 0.056| 0.0001 0.021

4.1.4.2. Methodological issues

All the largest facilities as well as the facilities in which emissions exceed thresholds
established by the decision of the Minister of the Environment are obliged to deliver annual
reports on enissions. Therefore, all the data pertaining to emissions presented to this section
are based on the data of the enterprises (Tier 3 method). Emissions data are based on
measurements or calculation methods.

BC emission have been calculated on the base HMEPGuidebook 2013 emission factors.

4.1.5.Road paving with asphalt (NFR 2D3b)

4.1.5.1. Sources category description

Emission calculations from road paving
with asphalt (NFR 2D3b) sectors are based
on the Tier 1 method from the EMEP/EEA
Guidebook 2013. Emissions fincthe road
paving with asphalt are presented in Table
4.11 and figure 4.7.

(Photo on the left: Road paving with
asphalt; source: Scanpix

Table4.11 Emissions from the road paving with asphalt in the peadbd9902014 (kt)

Year NMVOC | PM:s P Mo TSP BC
1990 0.027 NR NR 0.257 NR
1991 0.023 NR NR 0.215 NR
1992 0.003 NR NR 0.025 NR
1993 0.006 NR NR 0.054 NR
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1994 0.006| NR NR 0.052| NR
1995 0.008| NR NR 0.071| NR
1996 0.008 NR NR 0.071 NR
1997 0.007| NR NR 0.063 NR
1998 0.008 NR NR 0.076 NR
1999 0.011| NR NR 0.106| NR
2000 0.011 0.001 0.013 0.100 0.0003
2001 0.009 0.001 0.011 0.085 0.0003
2002 0.018 0.001 0.023 0.170 0.0006
2003 0.014 0.001 0.017 0.130 0.0004
2004 0.018 0.001 0.022 0.165 0.0006
2005 0.019 0.001 0.023 0.175 0.0006
2006 0.024 0.001 0.030 0.222| 0.0008
2007 0.024 0.001 0.030 0.223 0.0008
2008 0.024 0.002 0.030 0.226 0.0008
2009 0.016 0.001 0.023 0.176| 0.0006
2010 0.018 0.001 0.022 0.168 0.0006
2011 0.020 0.001 0.026 0.192 0.0006
2012 0.018 0.001 0.023 0.169| 0.0006
2013 0.019 0.001 0.024 0.177| 0.0006
2014 0.021 0.001 0.026 0.193 0.0007
Trend 19962014 % -23.6 92.5 93.4 -24.6 93.4
0.30 1,800,000
1,600,000
0.25
1,400,000
< 020 1,200,000 g
) )
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2 015 5
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Figure4.7 Emissions of NMVOC and TSP from road gawith asphalt and asphalt production
in the period of 1992014
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4.1.5.2. Methodological issues

The default emission factors for road paving with asphalt are constructed based on an
assessment of the available emission factors from a detailed review of the honhduigtry

(US EPA, 2004). The emission factor represents an average between the batch mix and the
drum mix hot mix asphalt plants. The Tier 1 method uses readily available statistical data and
default emission factors (Table 4.12). For particles 99% abateeffciencies are used.

Table4.12 NMVOC emission factors for road paving with asphalt and PM emission factors for
construction and demolition

NFR Unit NMVOC| PMo PM2s BC TSP
2D3b Road paving with:  g/Mg 5.7 % of
asphalt asphalt 16 2000 100 PMVhs 15000

4.1.5.3. Activity data

Information regarding asphalt production and laying is available from the Estonian Asphalt
Pavement Associationv(vw.asfaldiliit.eg for the years 1992014 (Table 4.13). According to

the Asphalt Pavement Association, all production companies but not all asphalt laying
companies are members of the association. The value of the asphalt produced is higher than
the quantity of laid asphalt. For that reas@sphalt production values are used for emission
calculations from road paving with asphalt.

Table 4.13 Activity data for NMVOC emission calculations from asphalt production in the
period of 19932014 (tonnes)

Year Produped Asphalt
Mixtures

1990 1,711.000
1991 1,433.000
1992 167.000
1993 359.000
1994 345.000
1995 475.000
1996 472.000
1997 419.000
1998 509.000
1999 707,000
2000 667.000
2001 568.000
2002 1,132.000
2003 865.000
2004 1,103.000
2005 1,164.000
2006 1,481.908
2007 1,486.572
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Year Produ_ced Asphalt
Mixtures

2008 1,506.846
2009 1,174.624
2010 1,118.187
2011 1,277.793
2012 1,128.815
2013 1,183.263
2014 1,289.663

4.1.6.Pulp, paper and food industries (NFR 2H)

4.1.6.1. Sources category description

This chapter includes the potant emissions from pulp and paper, food and drink and wood,
furniture.

The pulp and paper industry in Estonia has a long tradition, having been established as far
back as the 1% century. There are about 60 companies in Estonia that manufacture paper
LJdzf LI 2 NJ LJ LISNJ LINPRdzOGad® h@SNIymw: 2F GKS &asSoid
of local raw materials, they are important in improving foreign trade balance. The sector's
main players in Estonia are two companies: pulp producer AS BEst@el which made

70 million euros of turnover in the year 2014 and the paper and board manufacturer Horizon
Tselluloosi ja Paberi AS with a slightly smaller turnover. Together they provide more than two
thirds of the sector's revenue. Both companies havade large investments in the past year

in order to stay competitive and this should be continued in the future. (Overview of Economy
2014. The Ministry of Economic Affairs and Communications, the Ministry of Finance 2015.
Tallinn 2015)

In 2014 the salesolumes of paper industry showed a nearly 3% increase.

The paper industry is a heavily concentrated industry in Estonia. Horizon Tselluloosi ja Paberi
AS is the largest paper and cardboard producer. Horizon produces a wide range quligh

paper produts for the packaging industry.

The product range is completely based on
100% virgin long fibre softwood putpthe

raw material that has brought Nordic sack
craft qualities to the fore globally.

(Photo on the left by Rauno Volmar:
. Horizon Tselluloosi jeaBeri A$

% Horizon only manufactures unbleached

varieties. Estonian Cell AS, an aspen pulp
factory in Kunda (established in 2006), is
the largest pulp producer.
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The wood industry is one of largest industries. Wood is one of the most important natural
resources in Estonia besides oil shale and makes a significant contribution to the balancing of
foreign trade. Timber industry is one of the largest industries in Estonia.

Nearly one thousand companies are operating in wood processing and manufacture of wood
products. The larger companies in the sector have modern technology and are highly
competitive in domestic and foreign markets. Timber industry has a wide range of products,
from the manufacture and processing of lumber to the manufacture of wooden houses,
windows and doors. Furniture industry has also long traditions in Estonia. The larger
companies of furniture industry in terms of the number of employees are located mainly in
North and South Estonia. (Overview of Economy 2014. The Ministry of Econonmis &ith
Communications, the Ministry of Finance 2015. Tallinn 2015)

The food industry is also one of the largest industries in Estonia in terms of production volume.
It is the primary economic activity of nearly 450 companies. Along with the increase in th
competitiveness, the share of exports in the sector has reached more thaithodeof the
turnover. In food production, 36.6% of the production was exported and this percentage has
grown year by year. The food industry consists of two major sectorst pooduction and
beverage production. The economic crisis, however, has also affected this sector.

The emissions from sector NFR 2H are presented in Table 4.14.

Table4.14 Pollutant emissions from the pulpaper and food industries in the periad 1990
2014 (kt)

Year NO« NMVOC SQ PM2s PMio TSP BC CO
1990 NA 2.008 NA NR NR NA NR NA
1991 NA 1.541 NA NR NR NA NR NA
1992 NA 1.097 NA NR NR NA NR NA
1993 NA 0.899 NA NR NR NA NR NA
1994 NA 0.837 NA NR NR NA NR NA
1995 NA 0.839 NA NR NR NA NR NA
1996 NA 0.723 NA NR NR NA NR NA
1997 NA 0.745 NA NR NR NA NR NA
1998 NA 0.742 NA NR NR NA NR NA
1999 NA 0.656 NA NR NR NA NR NA
2000 0.010 0.649 0.040 0.085 0.115 0.150 0.002 0.140
2001 0.010 0.650 0.060 0.066 0.088 0.110 0.002 0.140
2002 0.020 0.725 0.160 0.223 0.299 0.380 0.006 0.040
2003 0.020 0.748 0.140 0.126 0.169 0.215 0.003 0.000
2004 0.020 0.788 0.120 0.133 0.179 0.230 0.003 0.000
2005 0 0.744 0.130 0.127 0.171 0.220 0.003 0.020
2006 0 0.779 0.120 0.169 0.227 0.290 0.004 0.000
2007 0.010 0.848 0.020 0.114 0.152 0.190 0.003 0.020
2008 0.018 0.823 0.018 0.132 0.176 0.221 0.003 0.028
2009 0.017 0.758 0.024 0.160 0.186 0.247 0.003 0.027
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Year NO« NMVOC SQ PMz.5 PMuo TSP BC CO

2010 0.018 0.729 0.028 0.158 0.217 0.290 0.004 0.028
2011 0.038 0.785 0.020 0.079 0.111 0.158 0.002 0.015
2012 0.000 0.757 0.000 0.046 0.069 0.110 0.001 0.000
2013 0.043 0.739 0.000 0.083 0.120 0.180 0.002 0.019
2014 0.003 0.761| 0.0004 0.060 0.089 0.141 0.001 0.003

The emissions of NMVOC and particulates aregesl in Table 4.15; emissions of other
substances from this sector are insignificant and aren't given in the table. Emissions from 2000
for 2008 are given under NFR sectors 2A6 and 2L.

Table4.15NMVOC and PMmission from the wood processing (kt)

Year NMVOC | PM:s PMio TSP

2009 0.009 0.024 0.072 0.219
2010 0.014 0.027 0.082 0.248
2011 0.013 0.026 0.079 0.240
2012 0.010 0.026 0.077 0.233
2013 0.009 0.023 0.073 0.210
2014 0.001 0.023 0.076 0.212

4.1.6.2. Methodological issues

Emissions data from these branches of industry are based on facilities data (Tier 3 method)
and only NMVOC emissions from the food industry are calculated as diffuse sources on the
basis of statistical data and renewed EMEP/EEA Guideboold2@didt emission factors (Tier

2 method).

Emissions from food manufacturing include all processes in the food production chain, which
occur after the slaughtering of animals and the harvesting of crops. Emissions from drinks
manufacturing include the pauction of alcoholic beverages, especially wine, beer and spirits.
Emissions from the production of other alcoholic drinks are not covered.

It is recommended to use the produbtised default emission factors (not background
emission factors), since relevanctivity statistics for these factors are more likely to be
available.

Emission factors presented in this section are based on the following assumptions:

1 0.15 tonne of grain is required to produce 1 tonne of beer (Passant, 1993).

1 Malt whiskies typicallyjeed ten years to mature. Grain whiskies typically require six
years to mature. It is assumed that brandy matures in three years and that other spirits
do not mature.

Beer is considered to be typically 4% alcohol by volume and to weigh 1 tonne’per m
If no better data are available, spirits are assumed to be 40% alcohol by volume.
Alcohol (ethanol) has a density of 789 kg/m

= =4 -4
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Tier 2 emission factors are used for emission calculations. The relevant emission factors are
given in the tables below (Table 4.1@he emission factor for rye bread and white bread
production is the same (EF 5 kg/Mg NMVOC bread). Statistical data for white bread production
(shortened process, emission factor 2 kg/Mg NMVOC bread), wholemeal bread production (EF
3 kg/Mg NMVOC breadhnd light rye bread production (EF 3 kg/Mg NMVOC bread) are not
available.

For spirits, the emission factor 0.4 kg/hl alcohol is chosen, since Estonia mainly produces
vodka, the production of which does not involve maturation processes.

There are also someermitted fish processing companies (mainly smoking) that report
NMVOC emissions. Some permit applications were studied (Maseko and Spratfil in Harju and
Ida-Viru County) and it was found that NMVOC emission originates from smoke generators as
a result ofincomplete combustion and not from the fish processing itself. Therefore, these
emissions are different from the calculated NMVOC emission, which primarily occur from the
cooking of meat, fish and poultry, releasing mainly fats and oils and their degradati
products.

Table4.16 NMVOC emission factors for the food and drink industries

Product group (food and drink) Emission factor Unit
Bread 4.5 kg/Mg bread
Cakes, biscuits and breakfast cereals 1| kg/Mg produd
Meat, fish and poultry etc. frying/curini 0.3 | kg/Mg product
Meat processed 0.3 | kg/Mg product
Fish processed 0.3 | kg/Mg product
Margarine and solid cooking fats 10 | kg/Mg product
Solid cooking fats 10 | kg/Mg product
Margarine 10 kg/Mg feed
Animal feed 1| kg/Mg product
Wine 0.08 kg/hl wine
Beer 0.035 kg/hl beer
Other sprits 0.4 kg/hl alcohol
Crude spirits 0.4 kg/hl alcohol
Distilled spirits 0.4 kg/hl alcohol

4.1.6.3. Activity data

Information regarding food and drink production is available from StatisEstonia
(www.stat.ed for the years 1992014 (Tables4.17-18).

Table4.17 Activity data for the food industries in the periaed 19902014 (thousand tonnes)

Meat total Solid

Bread and Flour . ; : Concentrated
Year . (slaughter | Fish total cooking | Margarine .

pastry confectionery : feeding stuffs

weight) fats
1990 151.0 14.9 182.5 6.6 851.8
1991 149.4 10.4 151.8 5.6 631.6
1992 138.6 5.0 107.9 132.00 0 303.5
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Meat total Solid

Bread and Flour . ; : Concentrated

Year pastry confectionery (slal_Jghter Fish total cooking | Margarine feeding stuffs
weight) fats

1993 111.7 4.2 837 133.00 0.6 200.7
1994 109.3 5.5 69.4 120.80 0.1 184.6
1995 99.7 5.0 67.7 132.00 3.6 0.1 162.8
1996 93.9 5.6 58.6 108.70 4.8 0.1 97.6
1997 86.8 5.2 53.4 123.90 7.0 131.3
1998 81.6 4.3 60.0 119.30 7.2 151.7
1999 77.3 4.6 61.1 111.90 3.5 1318
2000 76.5 4.4 53.3 113.40 0.8 133.3
2001 76.3 6.0 57.3 103.40 0.9 150.2
2002 77.2 7.4 68.3 101.00 0.9 167.1
2003 72.4 7.9 67.5 79.40 1.0 199.5
2004 72.8 9.0 71.3 84.50 1.6 207.3
2005 72.4 . 67.1 99.30 1.2 177.0
2006 74.4 9.4 69.4 90.60 208.9
2007 78.8 9.7 70.5 98.50 214.2
2008 77.6 8.9 74.6 101.70 229.5
2009 74.1 7.1 76.0 98.20 203.1
2010 73.7 8.4 75.4 95.95 203.0
2011 77.0 9.5 80.6 81.30 216.2
2012 76.7 8.1 78.4 67.80 198.8
2013 79.2 8.6 79.8 70.10 161.9
2014 79.2 8.7 80.7 69.19 161.9

Table4.18 Activity data for the drinks industries in the periofi19902014(thousand hl)

Year BNl fr_u its Beer Crude spirits | Distilled spirits
and berries
1990 37.0 769.0 82.0 147.0
1991 50.9 675.5 83.4 160.5
1992 20.5 425.7 70.7 120.9
1993 13.0 419.3 94.1 168.4
1994 12.8 476.9 76.1 123.0
1995 14.0 499.6 91.0 176.0
1996 22.0 459.0 79.0 96.0
1997 215 543.0 77.0 109.0
1998 31.0 744.0 590 102.0
1999 24.0 957.0 32.0 66.0
2000 32.6 950.1 20.4 86.4
2001 30.4 1,015.2 24.1 115.2
2002 34.3 1,044.1 33.1 142.4
2003 34.5 1,040.2 38.3 173.1
2004 60.7 1,202.8 40.0 187.9
2005 88.8 1,342.5 37.1 167.9
2006 77.5 1,431.1 61.6 183.1
2007 53.5 1,411.6 39.3 216.0
2008 38.8 1,281.8 15.5 202.8
2009 40.4 1,223.0 1.3 186.6
2010 64.7 1,291.7 0.1 150.7
2011 73.3 1,358.8 13.3 169.2
2012 96.3 1,460.0 4.5 182.0
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Year B fr_u IS Beer Crude spirits | Distilled spirits
and berries

2013 106.6 1,472.7 1.8 157.7

2014 106.6 1,472.7 1.8 157.7

4.1.7.Uncertainty

An uncertainty angisis was carried out to the year 2014 inventory. The uncertainty in the
emission factors for NQNMVOC and S®om industrial processes is estimated in the range
from 20% to 50%, for ammonia 200%, for particulates 2000%; in the activity data in the
range from 2% to 5%. Uncertainty estimates for stationary combustion are given in Table 4.19.

Table4.19 Uncertainties in industrial processes sector

Pollutant En;ic')sis‘ilon, Unit s;r?ir:s:grfont)}aol Unce(r;oainty, unt-:r(;?tr;?nty

' 19902014, %
NO 0.032 kt 0.09 2.179 2.665
NMVOC 0.904 kt 4.01 14.334 18.479
SQ 0.001 kt 0.001 0.243 0.090
NHs 0.052 kt 0.40 8.276 6.277
PMes 0.153 kt 1.97 13.078 6.983
PMio 0.512 kt 4.10 19.522 9.310
TSP 1.248 kt 7.49 26.549 5.715
Cco 0.413 kt 0.33 4.042 1.989
Pb 0.017 t 0.05 1.527 NA

4.1.8.Sourcespecific QA/QC and verification

Common statistical quality checking related to the assessment of trends was carried out.

Data from operators was checked by the EEB and altioebistEA.

4.1.9.Sourcesspecific planned improvements

1 Allocate the historical emission from wood and furniture industries from NFR 2A6 and
NFR 2L and to include in NFR 21 Wood processing. This process demands certain efforts
as corrections are necessary fa@arigying this out in a national point sources database.

No major improvements are planned for the next submission.
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4.2. Solvent and other product useoverview of the sector

4.2.1.Description

This chapter describes emissions from solvents and other product usasélué solvents and
products containing solvents results in
emissions of nommethane volatile organic
compounds (NMVOC) when emitted into the
atmosphere. In addition to solvents, this
sector also includes the emissions of
particulate matter from painting,tobacco
smoking and the use of fireworks under NFR
2G. Also, the heavy metals, COy, 303, NG
and POPs emissions are calculated from
tobacco smoking.

(Sourcewww.hdwallpapersos.coin

In 20092010, the Estolan Environment Information Centre (nowadaystHA) outsourced an
expert opinion of the estimation of NMVOC emissions from diffuse sources, including NMVOC
emissions from the use of solvents and other products use. The most common method of
estimating NMV@ emissions is the use of emissions factors. The emissions are estimated
based on the production or activity level of the source from which an emission level is
calculated using existing emission factors. The main database of emission factors is the
EMEP/EA Guidebook 2013.

This sector covers emissions from the use of solvents and other products: domestic solvent
use including fungicides (NFR 2D3a), coating application (NFR 2D3d), degreasing (NFR 2D3e),
dry-cleaning (NFR 2D3f), chemical products (NFR 2P8ging (NFR 2D3h), other solvent

use (NFR 2D3i) and other product use (NFR 2G).

Air pollutants under NFR 3 in the Estonian inventory are presented in T&0le 4.

Table4.20 Activities and emissions reportécbm the solvent and other product use sector

NFR Source Description Method Emissions reported

2D3a | Domestic solvent use | NMVOC emissions from domest| Tier 1 NMVOC, Hg
including fungicides solvent use

2D3d | Coating application Includes emissions from daestic | Tier 1/ Tier 3 | NMVOC, TSP, Pb, Cu,
and industrial paint application

2D3e | Degreasing Includes emissions from Tier 1/ Tier 3 | NMVOC, Pb
degreasing (vapour and cold
cleaning), electronic component;
manufacturing and other
industrial cleaning

2D3f | Dry cleaning Includes emissions from dry Tier 1/ Tier 3| NMVOC
cleaning

2D3g | Chemical products Includes emissions from Tier 3 NMVOC, NK TSP, CO,
polyurethane, polystyrene foam Cr, Zn

and rubber processing, paints,
inks and glues manufacturing,
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NFR Source Description Method Emissions reported

textile finishing, leather tanning
and otheruse of solvents

2D3h | Printing Emissions from solvents in Tier 1/ Tier 3 | NMVOC, TSP
printing houses
2D3i | Other solvent use Tier 2/ Tier 3 | NMVOC, Nk TSP, Pb
Cu
2G | Other product use Tier 2 NGO, NMVOC, SONH;,

PMs, PMuo, TSP, BC,
CO, Pb, Cd, Hg, As, Cr
Cu, Ni, Zn, PCDD/PCD
B(a)p, B(b)f, B(K)f,
1(1,2,3cd)p

4.2.2.Quantitative overview of NMVOCs

In 2014, the solvent and other product use sector, which was the largest pollution source of
NMVOC emissions in Estoni@caunted for 31.6% of total NMVOC emissions. The largest
share was for coating application at 44.5%, with the others being domestic solvent use at
22.2%, degreasing 13.7%, other solvent use 7.7%, printing 6.4%, chemical products 4.7%, dry
cleaning 0.6% andther product use 0.1% (Figure 4.8).

Domestic solvent use including fungicid 1879 4.068
Coating applications 2.350 3174
Degreasing 50 3%83

H 0.015
0.041

0.338

Dry cleaning

Chemical products
02014

Printing 0'088 457

1.264
Other solvent use 0.550

Other product use 88(2)8

2G | 2D3i| 2D3h| 2D3g| 2D3f| 2D3e| 2D3d| 2D3a

0.0 1.0 2.0 3.0 4.0 5.0
NMVOC, kt

Figure4.8 NMVOC emissions by sectors in 1990 and4201

There has been a slight increase in trends in NMVOC emissions from solvent and other product
use in recent yearsSince 1990, NMVOC emissions have decreased in the solvent sector by
24.8% (Figure 4.9). The trend in emissions is determined, in order of importance, by NFR
categories 2D3d (Coating application) and 2D3a (Domestic solvent use). The major category
where anincrease in NMVOC emissions has occurred in recent years is the coating application
(NFR 2D3d). The fluctuation of NMVOC emissions in the period of2D490has mostly
occurred due to the welfare of the economic state of the country. The decrease isienss
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between 1991 and 1993 was due to the renewed independence of the Estonian Republic and
the cessation of largscale production that was distinctive of the Soviet Union. Between 1993
and 1998, the economic growth induced the growing usage of NMVO@iimig paints in
decorative and industrial coating applications. At the end of 1998, the world was struck by an
economic crisis that affected the construction sector, resulting in a koookffect on the
usage of decorative coatings. From 2001, the ecoy began to grow again until 2008, when

the world suffered its worst ever economic depression, which also greatly affected the
Estonian economy. As a result, by the year 2010, NMVOC emissions fell 36% in comparison
with 2006 (Figure 4.10). In 2011 thereasva slight increase in NMVOC emissions by 8.9%,
which means that the bottom of the emissions was reached, and henceforward, the emissions
have been started to rise again.

In 2004 and 2005, Estonia adopted directives 1999/13/EC and 2004/42/EC intcslttitmy

but it seems that the economic growth at the time did not have a significant effect on the
decrease in NMVOC emissions, which grew steadily until the economic depression. One
reason why the possible positive effect of the legislation did not feahion the graph is
because the emissions from the point sources, which are calculated more precisely by the
facilities than the emissions from the diffuse sources, represent only about 20% of total
solvent sectors NMVOC emissions.
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Figure4.9 The dynamics of NMVOC emissions from the solvent and other produseots
in the periodof 19902014 (base year is 1990)
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Figure4.10 NMVOC emissions from the soltemd other product use sector in the period
19902014

Table4.21 NMVOC emissions from the solvent and other product use sector in the pafriod
19902014 (kt)

Sector 2D3a | 2D3d | 2D3e | 2D3f | 2D3g | 2D3h | 2D3i | 2G
1990 4.068| 2.350| 1.183| 0.015| 0.496| 0.080 | 1.264 | 0.020
1991 4.060| 2.768| 1.169| 0.012| 0.615| 0.066 | 1.365| 0.017
1992 4.027|1.700| 1.149| 0.011| 0.201| 0.054 | 0.628 | 0.009
1993 3.914| 1.568| 1.124| 0.012| 0.135| 0.058 | 0.505| 0.013
1994 3.825| 2.374| 1.136| 0.018| 0.135| 0.090 | 0.540| 0.011
1995 3.751| 3.225| 1.157| 0.025| 0.250| 0.126 | 0.810| 0.011
1996 3.691| 3.668| 1.258| 0.030| 0.197| 0.134 | 0.949| 0.010
1997 3.642| 4.094| 1.223| 0.005| 0.192| 0.172| 0.808 | 0.015
1998 3.608| 4.398| 1.178| 0.024| 0.307| 0.214| 1.154 | 0.010
1999 3.572| 4.124| 1.173| 0.060 | 0.217| 0.223| 1.111| 0.010
2000 3.629| 2.418| 1.159| 0.050| 0.107| 0.248 | 1.115| 0.009
2001 3.217| 2.264| 1.115| 0.047| 0.113| 0.273 | 1.055| 0.009
2002 2.809| 2.651| 1.134| 0.056| 0.151| 0.323| 1.393| 0.011
2003 2.420| 2.778| 1.110| 0.064 | 0.127| 0.392 | 1.446| 0.011
2004 2.022| 3.151| 1.103| 0.064 | 0.184 | 0.474| 1.303| 0.011
2005 1.631| 3.624| 1.101| 0.062| 0.125| 0.744 | 1.384| 0.013
2006 1.621| 3.867| 1.128| 0.065| 0.158 | 0.655| 1.588| 0.012
2007 1.612| 3.764| 1.095| 0.054 | 0.265| 0.452| 1.216| 0.017
2008 1.606| 2.588| 1.067| 0.051| 0.314| 0.765| 1.097| 0.007
2009 1.603| 2.012| 1.003| 0.022 | 0.497 | 0.204 | 0.764| 0.012
2010 1.600| 2.246| 1.023| 0.012| 0.164 | 0.354 | 0.425| 0.006
2011 1.596| 2.526| 1.026| 0.018| 0.313| 0.344| 0.517| 0.009
2012 1.590| 2.569| 1.016| 0.008 | 0.337 | 0.456 | 0.630| 0.009
2013 1.584 | 2.974| 1.000| 0.039| 0.268 | 0.461 | 0.562| 0.009
2014 1.579| 3.174| 0.979| 0.041| 0.338| 0.457 | 0.550| 0.009
Trend 19962014, %| -61.1 | 9.1 | -155| -63.2 | -46.0 | 428.2| -68.2 | -55.9
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