INFORMATIVE INVENTORY REPORT

AIR POLLUTANTS

SUBMISSION TO THE SECRETARIAT OF THE UNECE
CONVENTION ON LONG-RANGE TRANSBOUNDARY AIR
POLLUTION AND TO THE EUROPEAN UNION UNDER
DIRECTIVE (EU) 2016/2284

VICEPRESIDENCIA
TERCERA DEL GOBIERNO

MINISTERIO
PARA LA TRANSICION ECOLOGICA
Y EL RETO DEMOGRAFICO




Catalogo de publicaciones del Ministerio: https://www.miteco.gob.es/es/ministerio/servicios/publicaciones/
Catalogo general de publicaciones oficiales: https://cpage.mpr.gob.es/

Titulo: Informative inventory report of pollutant emissions into the atmosphere

Edicion 2025

MINISTERIO PARA LA TRANSICION
ECOLOGICA Y EL RETO DEMOGRAFICO

Edita:
© SUBSECRETARIA
Gabinete Técnico

NIPO: 666-25-00-50


https://www.miteco.gob.es/es/ministerio/servicios/publicaciones/
https://cpage.mpr.gob.es/

Front Cover photograph:

Cies Islands (Pontevedra, Spain), by Nuria Escudero Aguado

Chapter’s inner covers photographs:

Executive summary: Castillo d’Acher (Huesca, Spain), by Sofia Bueno Hernandez
Introduction: Ares beach (A Corufia, Spain), by Sara Torre Sales

Explanation of key trends: lla de I'Aire (Balearic Islands, Spain), by David Sanchez Vicente
Energy (NFR 1): Almendra Dam (Salamanca-Zamora, Spain), by David Sanchez Vicente
IPPU (NFR 2): Oil refinery, Cartagena (Murcia, Spain), by Martin Fernandez Diez-Picazo
Agriculture (NFR 3): Olive grove landscape (Jaén, Spain), by Mario Fernandez Barrena

Waste (NFR 5): Municipal Solid Waste (MSW) Cafiada Hermosa (Murcia, Spain), by Mario
Fernandez Barrena

Natural emissions (NFR 11): Valley of lruelas (Avila, Spain), by Sonia Lazaro Navas

Recalculations and planned improvements: Sardén de los Frailes (Salamanca, Spain), by David
Sanchez Vicente

Projections: Cies Islands (Pontevedra, Spain), by Nuria Escudero Aguado

Reporting of gridded emissions and LPS: Valley of Iruelas (Avila, Spain), by Sonia Lazaro Navas
Adjustments: Abandoned village of “Poncieda” (Cantabria, Spain), by Sofia Bueno Hernandez
Annexes: “Bardenas Reales” (Navarra, Spain), by Sonia Lazaro Navas

Glossary: Albarracin (Teruel, Spain), by Sara Torre Sales

References: (Madrid, Spain), by Sonia Lazaro Navas






CONTENTS

0.

EXECUTIVE SUMMARY ....cuiuuiruiiiuieniieniresiiiiasirasissiasirasirassesssassssssasssasssassenssasssnns 15
0.1. General iNtroduction ........ccciuiiiiiiiiiiiiiiiiis s seassenssnessassennns 15
0.2. Emissions and geographical COVerage........ccceveuiiieieiieiieirecreirecrenrecrecrecressessannes 15
0.3. Summary of Main @MISSIONS ....ccciiieiiiiiiiiiiiiiiieiiiieirririsraresrsessnseassnssnsennss 16
0.4, AdJUSTMENTS....ccuieiieiieieiiiiiiiii sttt s sesesassesssssssssssssssssssssssssssssnnas 18
0.5. Compliance with National Emission Reduction Commitments........c.cccccceeieenrananee. 18
0.6. Data analysis for year 2023..........cccceoiiiiiiiiiiiiirireernerern s s s rn s essessasensnns 20
0.7. K@Y trends.....cueeuieiciciciiciiciieircrecreereere s rarasansasassasensensensenssnsenssnsenssnnensnnnes 21
0.8. Inventory recalculations and summary of main differences since last Inventory

F=To 11T Yo TR TS 23
0.9. Planned improvements. . .....cccciiiiiiiiiiiiiiiiiiirsres s s s s sessessessessessnsses 27
0.10. Reporting of PM condensable component .........ccccoeeiiiiiiiiiiiiiiiircrcrecrecrenennen. 27
0.11. Implementation of EMEP/EEA Guidebook 2019........cccceveuirienerieniriencrenneeennernnnnne 28
0.12. Web-page and contact details ......cc.cceeeieiieiieiiiiiii e eccececeeeeeeee e senennnes 29

INTRODUCTION....c.ctuuiiuiinuiienirairenisiresissiasiassresisssrassrsssssrassrassssssassrassrassssssasssnss 35
1.1. National Inventory background.............ceeeimieiiiiiii e s 35
1.2. Institutional arrangemeNnts.......c.ccciviiieiiiiiiiiiiiicrcriirs e st senesasenssnsennns 36

1.2.1. Key categories analysiS. ..o iiiiiiiiieii e 39
1.2.2. Choice of Methods........cvuiiiiiiiiii e 39
1.2.3. Data ColRCLION . ...ttt 39
O S B = | = TN o] o Yol =13 [ V= 40
1.2.5. Submission of results for approval ..o, 41
1.2.6. Preparation Of F€POITS......cuueiii et e e e e 41
1.3. Methods and data SOUICES .......cccuiiiiiniiiaiieiiiiiinieniiniiiasiesieeirasirassessassesressraes 42
1.3.1. Selection of MELNOAS .....c.uviiuiiiiiii e 42
1.3.2. Consideration of the effect of abatement techniques ..............ccccceiiinnen. 44
1.3.3. General Reference to Information sources on Activity Variables.................. 45
1.3.4. Geographical distribution of data.........cccooeiiiiiiiii i, 49
1.4. KeY Cat@BOII®S cuuiuiiuiiniiniiniiniiniiniiciieiienietiatiesiesiesiesiastastastsssastsssasssssssssssnssnssnns 49
1.5. Quality Assurance and Quality Control (QA/QC) and verification ........cc.ccccuvreanenee. 52
1.5.1. The QA/QC SYSEEM...eveiiineeii et ettt e e e e e e e e e e e e e e eaeaes 52
1.5.2. The QA/QC PIAN . .oeieieeie e e e e e e e e e 52
1.5.3. QUAality OBJECHIVES ..cuuieeei e 53
1.5.4. Rolesand responsibilities........cc.coeeiiiiiiiiii . 54
T T T 0T 11 V= 55
1.5.6. Quality control and documentation............ccoeiiiiiiiiiiiiiii e, 56
1.5.7. Quality control and documentation tools ...........ccoeeviiiiiiiiiiii e, 59
1.5.8. Quality assurance SYStEM .......cuiiuiiniiiiiiii e 61
1.5.9.  Verification......oiue e 62
1.5.10. Confidentiality handling.........ccoovuiiniiiii e, 62
1.5.11. Main features from QC actiVities..........oveuriiiiiiiiiiir e, 62
1.6. General uncertainty evaluation...........ccoveieiiiiiiii e e 63



1.6.1. Quantitative Assessment of the Uncertainty............ccccoiiiiiiiiiiniinininnenn. 63

1.6.2. Qualitative assessment of the uncertainty............ccccoiiiiiiiiiiiiii . 64

1.7. General Assessment Completeness .......cccceveireiieiiiiiiiircicccrcrceceeeee e eneennenns 67
1.7.1. Sources not estimated (NE).......ccviiiiiiiiiiiii e 67
1.7.2. Sources included elsewhere (IE)........coveiuiiiiiiiiiiieieei e, 74

2. EXPLANATION OF KEY TRENDS.....c.cceetruereuereeseressesessssssssesesssssssssessnsssssssesssssssssanes 81
2.1. Analysisby pollutant ..........ccoceuiiniiiiiii s s s s e e e e e s neeneennes 81
2.1.1. Nitrogen OXides (NOX).....cueeuieieiiieiiieiieeiie et e e e e e e e e e eaeaes 82
2.1.2. Non-Methane Volatile Organic Compounds (NMVOC)..........ccccevvivnerinnnnnnnn. 84
2.1.3. SUlphUr OXides (SO2) .uueeniineiiieiie et e e e e e et e e aaes 87
2.1.4. AMMONIa (NH3)ouoiuiii et e e 90
2.1.5. Fine Particulate Matter (PMys)...oeuiiniiniiii e 93
2.1.6. Black Carbon (BC) .....uiuuiuiiiiiiiiiiieiei e e e 95
2.1.7. Carbon MonoXide (CO) ....cuueeueieiieeiieeie e e e e e e e e e e eaes 97
- T ==Y {2 o) PO UTPRPS 99
2.1.9. Cadmium (Cd) couieniiiieiie e et aaas 101
2.1.10. MErCUIY (HE) «eeenii e e e s 102
2.1.11. Dioxins and Furans (PCDD/PCDF) .....cvuuiiieiiieie e ee e 104
2.1.12. Polycyclic Aromatic Hydrocarbons (PAHS) ........coevviiiiiiiiiiiieccceceeas 106
2.1.13. Hexachlorobenzene (HCB) .......c.ovuuiiiniiiieiiee e e e e e 109
2.1.14. Polychlorinated biphenyls (PCBS) ........couiiuiiiiiiieiieeeee e 110

2.2. Analysis by activity CategOry...c..cciiiuiiiiiiiiiiiiciiiiirir e e s e e sees 112
2.2.1. ENErgY (NFR L) couiiniiiii e e e e e 113
2.2.2. Industrial Processes and Product Use: IPPU (NFR 2)......cccevviiiniiiiiiiiiiennnns 114
2.2.3. Agriculture (NFR 3) ..ouiiiii i e s 115
22,8, WASEE (NFR 5) et eeeeeee ettt e et et eee et et e et e e eae e 116

3. ENERGY (NFR 1) cuuieiiieiieniiiiieiieeiienernieeernseraseessesssnsernssenssessenssesssnsssnsssnssenssnsesnnns 125
0 Y ot o] oY =T = 126
3.2, SeCtOr ANAlYSIS. . ettt e e e e e e e e s sa s a s sa s ansansnnanns 128
R B =Y o= | =Y = Lo 1= PP 130
3.2.2. Analysis by POlIULANT .......viieiii e 130
3.2.3. Condensable component of PM1g and PMjs .c.ocvveviiniiniiniiiiiiiiiiieiieieieanes 142

3.3, MaaJOr CRaNEES ...ttt ececrce s cee e ssssessssssssssassansassassansansansansansnns 145
3.4. Key categories analysis .......c.cciuciiieiiiieiiiicirerireeree s s s sesesensaesasasanrannans 146
A. Public electricity and heat production (1A1a)........ccoevvviiiiiiiiiieiineiieieeannns 147

B. Petroleum refining (LALD) ......ovvniiiiiii e 154

C. Combustion in iNAUSErY (1A2) ..eunveeiiieeeee e 158

D. Air traffic at airports (1A3a).....uiie i e 165

E. Road Transport (1A3D) ....ceuniieeiieiie e e e 169

F. National Navigation (1A3d) .....oevniiiiiiiii e 178

G. Combustion in other sectors (1A4) .....oeuiiiiiiiieie e 181

H. Fugitive emissions from fuels (1B) ......ccoeuiiiiiiiiiiiiii e 190

28 TR 1/ =T 4 Uo TN 1 1= o 195



T S =Y ot 1 (ol U] = e Y 3 V- 196

3.7. SeCtOr IMPrOVEMENTS ....cciieiieiieiiiiiiiieeretteieresasassassessassassassassassassassassnnsnns 241
Appendix 3.1: Inventory Energy Balance (IEB) .......c.cceeureeirencrencrenrencrencencenceencenncennns 243
IPPU (NFR 2) ceuiiieiiiiniiinniiinniiinsiiesisiasisrssssessssssssssssssessssssssssssssssssesssssnssssnsssensssnnss 251
4.1, SECTOr OVEIVIEW ... euieuieuiuiaieienieiiasiasrsirsiississessessesssssessessessassassassassassassassassanse 252
L Wy Y- Tot o T T2 -1V PPt 255
A T (oA oF= Y =T =4 ] = 257
4.2.2. Analysis by pollutant.........cooouiiiiiiiiii 257
4.2.3. Condensable component of PM1g and PMys ..oeviniiniiniiiiiiiiiiieeeceeiean 267

4.3. MajOorChanges.....cciuiieiieiieiiiiiiiiiicicicteecteceseessessesssssnssassassassassassassassassanse 268
4.4. Key categories analysis .....cccceiueieiiiriieirieierireerierieseereesesesenseesnsassassassansansanns 269
A MiINEral iNAUSEIY (2A) .n.eeneieei i e e e e e e e 270

B. Chemical iINAUSEIY (2B) .unvvniiiiie e e e 270

C. Metal Production (2C) .....eeuneeniii e 283

D. YoV a1 U 7 0 ) 291

E. Other industrial processes and product use (2G+2H+21+2J+2K+2L) ............. 297

4.5. Recalculations......cceiiuiiieiieiiieiiiiiiiiiiieiieiiieiiiiiisisisieiississsissieesisesrsssrssssnssanns 299
4.6. Sector IMProvemMeNts ...iciiiiiiiiiiiiiiiiiiiiiiiiiieiiiiitistessessessessessessessesrassassassassassanse 307
AGRICULTURE (NFR 3)..ccuiiieiiiuiireniieeirnessressrenssrensersnssrensssensessnsssnsssensssanssssnssssnnsss 315
5.1, SECIOr OVEIVIEW . ..iuuiuiiuiuiiuiiuiiasiasiasiatesisrssssssssssssssssssssssssassassassassassassassassans 316
5.2, SeCtOr ANaAlyYSiS....ciuiieiieiiiiiiiiiiiir it s e s e e e e sesansansansananns 317
T A R (=Y A oF- ) = = o ) =T PN 318
5.2.2. Analysisby pollutant.........cooiiiiiii 319
5.2.3. Condensable component of PM1g and PMjs ...ccuiiviiniiniiniiiiiiiiiiiieeceieieane, 327

5.3. MajOr CRANEES ...cuieiieiiiiiiiieiiii ittt ree s rasseasesesnsssnssnsssnssenssenssnsssnsssnnsens 328
5.4. Key categories analysis ......ccciiiiiieiiiiiiiiiiiniiiieiieiireiieniesinseresesssnsssassenssens 329
A. Manure management (3B)......cccuiiiiiiiiiieiiee e 330

B. Crop production and agricultural soils (3D).....cc.eevueieniiiieiieiieeeieieeieeanee, 348

o Field burning of agricultural waste (3F) ......ccoouviiiiiiiiiiiiiee e 360

5.5. ReCalCUIAtIONS......ciuiiieiiiiiiiiiiiiiiiirsrrs s e rr s sessesesasssassenssasssasssnssens 362
5.6. SECtOr iIMPrOVEMENTS ....iuiiuiiiiiiiiiiiiiieieiiteiieiieiisitesasssssassasssssastassassassassassans 380
WASTE (NFR 5).ccuiiieniieniienerieirtnirenssensesensssensssensssensssensssnnsssnssssnssssnssssnssssnssssnnsns 387
6.1, SECIOTr OVEIVIEW ...iuuiuiieiiiiieiiniiniiaiiasiaceteiessssiessssssssssssssssssssassassassassassassassassans 388
6.2, SECtOr ANAlYSIS...cieieiieiiiiiiire e rerrerrrrr s s s e e e e s s s s a s a s a s ansannans 389
6.2.1.  Key Cat@gOIIES. .. et 390
6.2.2. Analysis by pollutant...........oouiiiiiii 391
6.2.3. Condensable component of PM1g and PMjs ...ccuovviiniiniiniiiiiiiiiiiieiceieieane, 399

(o0 T \V - T o] ol 4 T To =T 400
6.4. Key categories analysis ......cciviiiuiieiiiiiiiiiiiiiiiieeiniresennienssnssnssssssnsssnssenssnns 400
A. INCINEIAtION (5C).cuiniiniiiiii e anes 401

B. Other Waste (5E) c.u.un i 407

6.5. ReCalCUIatioNS....c.ciuiiuiiiiiiiiiiiiiiiiirirr st rees s ressrassrassenssenssasssassens 410
6.6. SECIOr IMPrOVEMENTS . uciuiiuiiiiiiiiiiiiiiiiieieteeieereersstsstsssssssssssssssassassassassassassans 428



7. NATURAL EMISSIONS (NFR 11)....uuiiiiiimmunniiiiiemmmnnniiiiieeenniiiiiieemmssmiiemmmmeeeeenes 433

7.1, SECIOT OVEIVIEW . .uiuuiuuiuiuiianiaiiasiasiasiaceesessessssssssssssssssssssssssssassassassassassassassassans 433
7.2, SeCtOr ANAlYSiS...cciuiieiieiiiiiii e e s s e s e s s s s s e sa s ansnnsnnrans 433
7.2.1.  KeY Cat@GOIIS. . ittt ettt et eaae 434
7.2.2. Analysis by pollutant.........c.ooiiiiiiii 434
7.3. MajOr CRANEES ...cuiieuiieiiiniiiniieiiiieiseiieasieernesrassesssesssnssrnstssssnsssnssenssssssnsssnssens 437
2 T Yot (1Y AV T4 =1 V£ (O 437
7.4.1. FOrest FIres (L11B) ..uceuiiniiiiiii e et e et e e e e e e e e e 437

8. RECALCULATIONS AND PLANNED IMPROVEMENTS.....cccceituiiniensinsinsnncrnsrassenssens 445
8.1, OVEIVIEBW cuivuienieniiieiiuniasiasiasiasississiesississrsstsstsstssrssssssssssssssssssssassassassassassassasse 445
8.2. Analysisbypollutant.........ccccciiiiiiiiiiiircrrrr s s s e 447
2t T |\ ) PPN 447
8.2.2. NIMVOC ... ittt e et e e e e s e e e e e s e e s et e e eaneees 449
S O S 450
828 INH 3 ettt et 452
S T o VS 453
82,8, PV 0 iiniie ittt e e et e e e e e ean 454
2 N 1 =S 455
82,8, Bttt et a et e e e e ean 456
<0 R TS 457
8.2.00. P i e a e eas 458
0t I R o PPN 459
T R o V- S PP PRPN 460
00 1 TR XSS 461
<0 S N 462
<001 1 T U S 463
82,06, Nl ittt ettt et e et e e e e e ean 464
8.2, 07 Sttt e aaean 465
82,08, ZN it a et a e e ean 466
8.2.19. PCDD/PCDF ... ittt e e e e et e e e e e 467
8.2.20. PAH ...t aa e 468
T R 2 PPN 469
8.3. Summary of categories/pollutants recalculated in the reported period 1990-2022.470
8.4. Planned improvements........cccccieiieiieiiieiciereriecteeeereeesesesesesesnsassansansansansnnns 473
8.4.1. GeNeral/Cross-CULTING ........oveieeuieeiiireerii e e e e e e e e et e e e eae e eeeneeeeeens 473
8.4.2. ENErgY (NFR L) ettt et e e ean 473
8.4.3. AgricUlture (NFR 3) ..uuii i et e e e e e e e een 474
S B 1 I {1 2 ) P 474

9. PROJECTIONS......ccuiiiuniinnriinniieniiasetrassienserssssssasssessesssssssssssssssensssssssssnssssnsessssssns 479
£ 25 R 138 4 (0 Yo LW T o T o Tt 479
9.2. Institutional arranNgemeNnts.......ccuciiieiiiicic e rreceeceeceecececesnsnen e saeensnnennas 480
9.2.1. Legal frameWOrK ... ...cuuiiiiiii e 480
9.2.2.  CrosS-CULLING ISSUBS ...unininiininiii ettt ettt e e et e e eneenens 480



9.3. Generaldescription of methodologies and models for estimating projected emissions

.................................................................................................................... 480

9.3.1. Step 0: setting the general framework for modelling.................c.coeeiinni. 481

9.3.2. Step 1: modelling sectors, policies and measures .........cccceveveeeiieviieennennnnn. 481

9.3.3. Step 2: estimation of emissions projections..........cc.coeeeiiiiiiiiiiiiiiiieieane, 484

9.3.4. Step 3: assessment of objectives, policies and measures .............ccccceuneennen. 485

9.4. Policies aNd MEASUIES.......ccciuiieiieiiniiieiiresiaiiresiesisisisssresissiassrssrssrsssssssssssanss 485
9.5. Projections reSUIS......cccceiiiiiiiiiiiiiiniciccccc e ceeeeeeeensessansassassassansansansnnss 490
9.5.1. Projections by pollutant............ccuiiiiiiiiiii e 490

9.6. Projections editions COMPAriSON .......ccciiiieiieiiiiiiiieiiiirnieerirrersesrnsernssassnnes 500
9.7. Sensitivity aNalysis ...ccvieiieiieiiiiiiiiieiiiiiiiirreis s sr s sa s rasensaesanes 503
10. REPORTING OF GRIDDED EMISSIONS AND LPS.......ccciuiiieiiiniiieiiniinnnesinssnsensssessnnes 509
00 I 103 T [0 ot Yo N 509
10.2. Grid and LPS dataset .........cceiiruiiiniiiniiiuiieiiieiiiaisissniesirssssesssrsssiassssassssns 509
10.3. Changes in gridded emisSioNS........ccceveieieieieiieiriri s ree s resesensansansas 509
10.4. Grid MethodolOgY.....ccucuuiieiieiiiiiiiiiee e s seresese e raesansansansansansnnas 509
0 YB3 0 0 =T o PN 509

10.4.2. LaNd USE MIaP.uueniniineineineieie et et e e e e e e e e et e ete et e et eteaneaneanesnasnesnaens 510

10.4.3. Land use map and area source emission interaction............ccccoeevveienennn.n. 513

10.4.4. Road transport @miSSiONS MaAP .....ceuueeurerueerneeineeireieeineeneereeieeneeeneerneenns 515

10.5. Planned improvements.......cccceieeiiiiieieieereirenresresresessassessessansassassassassansanses 516
10.6. LPS repOrting...ccuciuiiuiiiiiiiiiiiiiiereiiesieiresiesressssssssssssssassassastassassassassassassasses 517
11, ADJUSTIMENTS.....ituiiuiiiniriiraiiasiensrusiessinirsssmassesssssssassrassssssassesssesssssssasssnssenssasss 543
11.1. Adjustment applications by SPain .....c.ccuveeiiiiieiiiirrrcrc e e 543
ANNEX 1. KEY CATEGORY ANALYSIS ...ciuiiieiiiniiiiniiiiesesieseseerasesresesrosassessssosassssosassesas 549
ANNEX 2. COMPLIANCE WITH INVENTORY REVIEWS ......cccceiiuiiiniieniinncinsencinnssansennnens 567
ANNEX 3. UNCERTAINTY ANALYSIS.....ccitiireiiriieiinireniniirniresiesieirassrassesssesssassenssans 569
ANNEX 4. INFORMATION ON CONDENSABLE COMPONENT OF PM......cccccceteucinncrnnsennnens 575
ANNEX 5. EXPERT JUDGEMENT .....ccciitiiuiiniinnniesiniensiassrssssnssensiessrsssrassenssasssnssenssans 582
GLOSSARY ..euiieiiieiieiiieiresirenieiritesrastrestrestassrassrastsesrassressssstassrasssassssssassrassassrassrnsses 585
REFERENCES .......ieuiitiiuiiiuieniieniiasieiinssmasieestesstsssrsssesssassesssesssssssassenssesssssssassenssasssnnss 595



10



0. EXECUTIVE SUMMARY






ES—-IIR—-2025 0. EXECUTIVE SUMMARY

CONTENTS

0. EXECUTIVE SUMMARY ....itiiuiiiuiiieiineiinniiniiaiieiismisissiasimersisresssesssestasssssssssses 15
0.1. (CT=T oY= =1 Ml d oo [T ox 4o o [F OO U PPUPRPRPPR 15
0.2. Emissions and geographical COVErage ........ccuuriiieiiiiiiiieiie et 15
0.3. SUMMAry Of MAIN EMISSIONS .....eiiiiiiiiiieiieeet ettt st sbe e s e sbeesanee e 16
0.4. AQJUSTMENTS ...ttt ettt et st e et esab e e sat e e sabeesabeesabeesnneesabeesaneenas 18
0.5. Compliance with National Emission Reduction Commitments .........cccceeevvveeiecieeeciieeeesciiee s 18
0.6. Data analysis fOr YEar 2023 .........oii e ceee e e et e et e e e st e e e et e e e e are e e e etr e e e enaeeeeareaean 20
0.7. [NV 1 (=1 o RS 21
0.8. Inventory recalculations and summary of main differences since last Inventory edition........ 23
0.9. [P T o a=Te IT 0] o] o1 VZ=T 4 1 T=T o | K3 U SR 27
0.10. Reporting of PM condensable COMPONENT.......ccuiiiiiiiiiiiiiie e 27
0.11. Implementation of EMEP/EEA GUIdEDOOK 2019 ......ccocoeviiiiiriiiieieieee et 28
0.12.  Web-page and contact details.........ccovueeriiiiiiiiiienieeee e 29

13



ES—-IIR—-2025

FIGURES

Figure 0.6.1
Figure 0.7.1

Figure 0.7.2

TABLES

Table 0.2.1
Table 0.3.1
Table 0.5.1
Table 0.5.2
Table 0.8.1
Table 0.8.2
Table 0.8.3
Table 0.8.4
Table 0.8.5
Table 0.8.6
Table 0.11.1

0. EXECUTIVE SUMMARY

Distribution of emissions in year 2023 by main actiVity SECTOrS ......cceeveerveeveerieecieeceesee e 20
Relative variation of air pollutants emissions, national total (100% in 1990 or 2000 for PM and

Pollutants emission data rePOrte........uiiiiiiiiiie e st e e
Total emissions data, whole national territory ......
Directive (EU) 2016/2284 compliance assessment
Gothenburg Protocol compliance assessment..............
Relative impact of recalculations in the National Totals
Summary of recalculations fOr NOX ......cccuiiiiiiiiiiiie et e srre e esra e e e ste e e e sabe e e sbaeeesataeeens
Summary of recalculations fOr NIMVOU ........c.oiiiiiiiiiiiie ettt e e e st e v e e sbae e e asaaeea
Summary of recalculations fOr SO2 ....uuiiiiii i et e e e e s ba e e e raae e
Summary of recalculations fOr NHz....oocuioiieieiieeeeeee e
Summary of recalculations fOr PIMIos .....eeeeeiieiieeieeeeeeeste ettt s
Summary of implementation of updated chapters from EMEP/EEA GB 2019........cccceevveevveeveennenn. 28

14



ES—-IIR—-2025 0. EXECUTIVE SUMMARY

0. EXECUTIVE SUMMARY

Chapter updated in March, 2025.

0.1. General introduction

The 2025 edition of the Informative Inventory Report (lIR) has been elaborated by the Spanish
National Inventory System (SEI) within the Ministry for the Ecological Transition and the
Demographic Challenge (MITECO) in accordance with its regulatory framework established by
Law 34/2007 for air quality and atmosphere protection, and Royal Decrees 818/2018 and
500/2020.

This report is compiled to accompany the Spain’s 2025 emissions inventory data submission
under the United Nations Economic Commission for Europe (UNECE) Convention on Long-Range
Transboundary Air Pollution (CLRTAP), and under Directive (EU) 2016/2284 of the European
Parliament and of the Council, on the reduction of national emissions of certain atmospheric
pollutants. It contains detailed information on annual emission estimates of air pollutants by
source in Spain for the whole national territory, in the case of the CLRTAP report, and for the
national territory excluding the Canary Islands, in the case of the Directive 2016/2284 (as
established by its article 2.2).

0.2. Emissions and geographical coverage

Pollutants covered by the Inventory and for which emissions data are reported, are indicated in
the following table.

Table 0.2.1 Pollutants emission data reported

Main Pollutants. SO,, NH3 1990-2023

NOx (*) 1987-2023

NMVOC (*) 1988-2023

Pollutant’s | Particulate Matter (PM). PM,.s, PMyo, TSP, BC 2000-2023
coverage |Heavy Metals (priority). Pb, Cd, Hg 1990-2023
Heavy Metals (additional). As, Cr, Cu, Ni, Se, Zn 1990-2023

Carbon monoxide. co 1990-2023

Persistent Organic Pollutants (POPs). PCDD/F, PAHs, HCB, PCBs 1990-2023

(*) data per sector: only from 1990 onwards.

The Spanish National Emission Inventory under CLRTAP covers the whole national territory.

The Spanish National Emission Inventory under Directive (EU) 2016/2284 does not cover
emissions in the Canary Islands.

Table 0.2.2 Geographical coverage under the different reporting obligations

Report obligation Emissions geographical coverage Observations
NEC Directive 2016/2284 NEC Directive 2016/2284 Canary Islands excluded
LRTAP Convention Total National Territory Including Canary Islands
Governance Regulation (EU) 2018/1999 Total National Territory Including Canary Islands
UNFCCC Inventory for greenhouse gas emissions | Total National Territory Including Canary Islands
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The different geographic coverage (including or excluding the Canary Islands) is the main reason
for differences in pollutants emission national totals reported under Directive (EU) 2016/2284
and under the Regulation (EU) 2018/1999 and UNFCCC (CO, NMVOC, NOx, SO, and NHs are
reported to the EU and to UNFCCC under obligations related to climate change, as precursors of
greenhouse gases).

Total emissions of NOx and NMVOC pollutants from 1987 and 1988, respectively, are included
in compliance with the Sofia Protocol concerning the Control of Emissions of Nitrogen Oxides or
their Transboundary Fluxes and the Geneva Protocol concerning the Control of Emissions of
Volatile Organic Compounds or their Transboundary Fluxes.

0.3. Summary of main emissions

Total emission data reported under CLRTAP (whole national territory) and under Directive (EU)
2016/2284 (excluding the Canary Islands) in the 2025 edition of the National Inventory,
excluding Memo items, are shown in the following table for all covered pollutants.

Table 0.3.1 Total emissions data, whole national territory

Year NOXx NMVOC SO, NH; PM_ 5 PMyo TSP BC co
(kt) (kt) (kt) (kt) (kt) (kt (kt) (kt) (kt)
1987 1,197 - - - - - - - -
1988 1,237 923 - - - - -
1989 1,350 951
1990 1,382 1,049 2,127 534 - - - - 4,399
1995 1,421 934 1,823 520 - - - - 3,306
2000 1,446 908 1,420 615 198 321 479 57 2,823
2005 1,430 738 1,230 522 176 307 496 54 2,123
2010 1,017 609 261 479 165 259 377 53 1,889
2015 902 569 271 495 156 241 343 48 1,760
2019 791 558 166 484 133 216 315 43 1,540
2020 680 571 120 490 133 211 303 45 1,491
2021 702 561 119 488 133 214 311 45 1,579
2022 650 539 114 438 111 190 286 33 1,221
2023 624 518 101 434 110 185 274 33 1,173
Year Pb cd Hg As Cr Cu Ni Se Zn PCDD/F | PAHs | HCB | PCB
(t) (t) (t) (t) (t) (t) (t) (t) (t) |(g1TEQ)| (1) | (kg) | (kg)
1990 | 3,286 29 12 11 30 83 201 8 337 596 112 58| 2,241
1995 812 23 14 10 32 96 235 8 281 699 91 60| 2,286
2000 306 18 10 11 37 127 250 10 381 624 73 16| 2,116
2005 157 13 9 10 36 145 229 10 380 468 62 5| 1,594
2010 139 9 6 6 28 139 141 7 393 580 61 12| 851
2015 115 8 6 6 28 127 84 8 393 546 58 10 606
2019 108 8 4 5 26 131 88 8 364 459 43 13 504
2020 90 7 3 4 22 109 65 7 375 461 38 9 455
2021 103 7 3 4 23 121 64 7 389 484 40 2 391
2022 100 7 3 4 22 122 69 7 308 426 37 2 318
2023 118 7 3 4 22 121 61 6 315 422 36 2 319
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Table 0.3.2 Total emissions data, excluding the Canary Islands

Year NOx | NMVOC | SO, NH3 PM_ s PM;o TSP BC co
(kt) (kt) (kt) (kt) (kt) (kt (kt) (kt) (kt)
1990 1,321 1,020 2,050 528 - - - - 4,315
1995 1,329 909 1,768 516 - - - - 3,235
2000 1,344 874 1,388 611 193 313 467 56 2,702
2005 1,335 713 1,207 517 171 300 484 53 2,035
2010 945 591 244 476 161 253 369 52 1,843
2015 839 554 260 492 152 237 336 47 1,724
2019 720 544 150 481 129 210 308 42 1,506
2020 620 555 112 487 129 207 297 44 1,462
2021 642 546 111 485 129 209 305 44 1,549
2022 588 525 106 435 108 186 279 32 1,193
2023 566 505 94 431 107 181 268 33 1,146

Vear | PP | Cd | Hg | As | Cr | Cu | Ni | Se | Zn |PCDD/F | PAHs | HCB | PCB

(t) (t) (t) (t) (t) (t) (t) (t) (t) [(g1TEQ)| (t) | (kg) | (kg)
1990 | 3,182 28| 11| 10| 27| 80| 164 7/ 330 589| 112| 57| 2,185
1995 | 790| 22| 13| 10| 29| 92| 191 7| 274 687| 91| 60| 2,221
2000 | 280 17 9/ 10| 33| 118 197 8| 372 612| 72| 16| 2,053
2005 | 145 11 7 9| 32| 134| 174 8| 369 464| 61 5| 1,544
2010 | 132 8 4 6/ 25| 131 91 6| 384 576| 60| 12| 824
2015 | 110 7 4 6/ 25| 120 45 6| 385 542| 58| 10| 587
2019 | 103 7 3 al 23| 123| 46 6| 356 455| 43| 13| 488
2020 86 6 3 3 20| 103| 35 6| 367 458 38 9| 440
2021 | 100 7 3 30 21| 114 37 6| 381 481 39 2| 378
2022 9% 6 3 3 20| 115 39 6/ 300 423| 36 2| 308
2023 | 112 6 3 3 20| 114 32 6| 307 419 35 2| 308

Detailed emission data of the Spanish Inventory are available from the MITECO-SEI webpage
WebTable.
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0.4. Adjustments

For the 2025 edition, no adjustments have been presented.

0.5. Compliance with National Emission Reduction Commitments

Emission data for compliance are shown in the following tables and compared to the emission
reduction commitments set by the Directive (EU) 2016/2284 and the CLRTAP’s Gothenburg
Protocol. The reduction commitments have the year 2005 as base year. Reductions of emissions
that are over the commitment (marked in green) indicate compliance, while increases of
emissions (marked in red) would indicate non-compliance.

In the following compliance assessment under Directive (EU) 2016/2284, the emissions from the
national territory excluding the Canary Islands are considered:

Table 0.5.1 Directive (EU) 2016/2284 compliance assessment
NOXx (*) NMVOC (*) SO, NH; PMys
Reduction Reduction Reduction Reduction Reduction
commitment: commitment: commitment: commitment: commitment:
41% 22% 67% 3% 15%
Emissions | Reduction | Emissions = Reduction = Emissions | Reduction | Emissions @ Reduction | Emissions | Reduction
(kt) attained (kt) attained (kt) attained (kt) attained (kt) attained
2005 1,258 - 601 - 1,207 - 517 - 171 -
2020 538 57.2% 432 28.0% 112 90.7% 487 5.9% 129 24.6%
2021 560 55.5% 420 30.1% 111 90.8% 485 6.2% 129 24.5%
2022 519 58.8% 399 33.5% 106 91.2% 435 16.0% 108 37.1%
2023 496 60.6% 378 37.1% 94 92.2% 431 16.7% 107 37.7%

(*) Emissions of both nitrogen oxides and non-methane volatile organic compounds from activities falling under NFR
categories 3B (manure management) and 3D (agricultural soils) are not accounted for the purpose of compliance,
according to the article 4.3.d) of Directive EU/2016/2284.

Following consultation to LRTAP Convention, the Inventory has been informed that Spain is not
exempt from reporting for the Canary Islands, the main reason being that Spain has not excluded
certain parts of its territory from the Gothenburg Protocol, but has only indicated in footnotes
in the Protocols’ annexes that “Figures apply to the European part of the country”. We therefore
include in the following compliance analysis the emissions from the national territory excluding
the cities of Ceuta and Melilla:

Table 0.5.2 Gothenburg Protocol compliance assessment
NOx (*) NMVOC SO, NHs3 PM; s
Reduction Reduction Reduction Reduction Reduction
commitment: commitment: commitment: commitment: commitment:
41% 22% 67% 3% 15%
Emissions | Reduction | Emissions | Reduction | Emissions | Reduction | Emissions | Reduction | Emissions | Reduction
(kt) attained (kt) attained (kt) attained (kt) attained (kt) attained
2005 1,340 - 736 - 1,217 - 522 - 175 -
2020 584 56,4% 569 22,7% 117 90,4% 490 6,2% 132 24,8%
2021 607 54.7% 559 24.0% 116 90.5% 488 6.5% 132 24.7%
2022 563 58.0% 537 27.0% 111 90.9% 438 16.2% 110 37.1%
2023 536 60.0% 517 29.8% 97 92.0% 434 16.9% 109 38.0%

(*) Nitrogen oxides emissions from soils (NFR 3D) are not included in the estimates for European Union member States,
according to Table 3 (Emission reduction commitments for nitrogen oxides for 2020 and beyond) of Annex Il or the
Gothenburg Protocol.
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The inventoried emissions result in compliance for all the pollutants and for all the years for
which the Directive (EU) 2016/2284 and the CLRTAP’s Gothenburg Protocol set reduction
commitments.

Table 0.6.3 Total emissions data, excluding Ceuta and Melilla
NOXx,
- NOx NFR 3D NMVOC SO, NH; PM;;5
(kt) excluded (kt) (kt) (kt) (kt)
(kt)
1990 1,358 1,287 1,046 2,110 534 -
1991 1,395 1,325 1,049 2,126 527 -
1992 1,416 1,348 1,036 2,106 525 -
1993 1,353 1,292 956 2,005 498 -
1994 1,395 1,326 954 1,958 523 -
1995 1,400 1,334 932 1,811 520 -
1996 1,402 1,325 979 1,583 579 -
1997 1,399 1,326 970 1,636 570 -
1998 1,397 1,319 978 1,508 606 -
1999 1,417 1,336 954 1,525 597 -
2000 1,424 1,338 906 1,401 615 197
2001 1,378 1,298 876 1,338 610 186
2002 1,401 1,325 860 1,485 596 181
2003 1,415 1,332 790 1,236 607 196
2004 1,436 1,359 769 1,267 573 182
2005 1,410 1,340 736 1,217 522 175
2006 1,366 1,295 706 1,090 526 176
2007 1,367 1,294 687 1,063 535 175
2008 1,177 1,115 645 396 472 161
2009 1,055 991 614 299 468 167
2010 987 917 607 253 479 164
2011 988 923 587 289 465 167
2012 935 871 564 291 462 147
2013 867 799 547 228 470 165
2014 856 782 549 247 494 147
2015 884 810 568 265 495 155
2016 843 771 527 222 491 134
2017 846 770 538 227 503 134
2018 830 755 562 205 495 149
2019 764 691 557 158 484 132
2020 660 584 569 117 490 132
2021 683 607 559 116 488 132
2022 626 563 537 111 438 110
2023 600 536 517 97 434 109
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0.6. Data analysis for year 2023

The following chart shows relative emissions in the year 2023 broken down by main NFR
categories, as well as relative reduction of emissions in 2023 (versus 1990 levels, or 2000 for the
case of fine particulate matter and black carbon).

Relative emissions of pollutants in 2023

NOx 82% 1% 11% 6% -54.8%

NMVOC 22% 51% 25% 2% -50.6%

S02 88% [ 10% 28 -95.2%

NH3 288 98% 0% -18.8%

PM 2.5 57% [ 7% 3% 33% -44.6%

BC 40% B#s 58% -41.8%
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Hg 52% I 35% 0% 13% -72.2%

PCCD/F 13% I 13% 0% 74% -29.1%

(29 pue 5°ZINd 103 000Z) 066T SA uolieriep

PAHs 67% I 33% 0% -68.4%

HCB 78% | 6% B4 14% -96.8%

PCBs 1% 99% 0% -85.8%

CEECCEC e e eeec

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

OENERGY 0OIPPU @ AGRICULTURE WASTE

Figure 0.6.1  Distribution of emissions in year 2023 by main activity sectors

Energy activities (NFR 1) are the main contributors to most of the covered pollutants, especially
S0O,, NOx, PM5s, CO, heavy metals, PAHs and HCB. Industrial Processes and Product Use (IPPU)
(NFR 2) are the main contributors for NMVOC and PCBs emissions. Agricultural activities (NFR 3)
are responsible for the most part of NH; and have some share in NMVOC and NOx emissions.
Finally, Waste sector (NFR 5) is a residual contributor to most of the pollutants, except for PM;s,
black carbon (BC), CO, and PCDD/PCDF.

Detailed emission data of the Spanish Inventory are available from the MITECO-SEI webpage
WebTable.

In 2023, approximately 624.3 kt of nitrogen oxides (NOx) (565.8 kt without Canary Islands),
expressed as nitrogen dioxide, were released in Spain. The major contributors to NOx emissions
were F_Road transport (33% of total NOx emissions, 35.2% without Canary Islands), B_Industry
(14.7%, 16.2% without Canary Islands) and L_AgriOther (soil cultivation, being 10.2%, 11.2%
without Canary Islands).

Approximately 518.0 kt of NMVOC were released in 2023 (505.2 kt without Canary Islands). The
major contributor to total NMVOC emissions was E_Solvents (43.5%, 43.2% without Canary
Islands). Livestock is the following contributing activity generating 16.8%, (17.1% without Canary
Islands) of the national NMVOC emissions, and then B_Industry with 12.4% (12.7% without
Canary Islands).

SO, emissions in 2023 accounted for 101.1 kt (93.6 kt without Canary Islands), with B_Industry
(46.8%, 50.4% without Canary Islands), D_Fugitive emissions (21.6%, 23.3% without Canary
Islands), C_Other stationary combustion (14.3%, 15.3% without Canary Islands) and A_Public
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power generation (9.0%, 4.2% without Canary lIslands) as the main contributors to these
emissions.

Approximately 433.9 kt of ammonia (NHs) (431.0 kt without Canary Islands) were released in
Spain in 2023, being the agriculture activities the main sources of emissions (97.5% of the total,
97.6% without Canary Islands). L_AgriOther was the largest subsector, representing 54.2% of
total ammonia emissions (54.3% without Canary Islands), with k_AgriLivestock accounting for
43.3% (43.2% without Canary Islands).

Finally, approximately 109.9 kt of Fine Particulate Matter (PM.s) (106.7 kt without Canary
Islands) were emitted in Spain in 2023. J_Waste was the largest contributing activity with 32.8%
of total PM,s emissions (33.1% without Canary Islands), followed by C_Other stationary
combustion and B_Industry with 30.8% and 14.7%, respectively (31.2% and 15% without Canary
Islands).

0.7. Keytrends

Reduction in emissions can be observed for the priority and mandatory pollutants covered by
the National Inventory between 1990 and 2023 (see figure 0.7.1 below). More information is
provided in Chapter 2 “Key trends” and in the corresponding sectorial sections of this IIR.

NOx emissions in 2023 decreased by -54.8% when compared to 1990 (-57.1% without Canary
Islands) and continued the trend with a -4.0% reduction compared to 2022 (-3.8% without
Canary Islands). Road transport (F_RoadTransport) was the first contributing activity with 33.0%
of total NOx emissions (35.2% without Canary Islands), (decreased by -62.0% when compared
to 1990 and continued the trend with a -5% reduction compared to 2022, -62.2% and -4.8%
without Canary Islands). Industries (B_Industry) sector was the second contributor, accounting
for 14.7% of total NOx (16.2% without Canary Islands).

NMVOC emissions in 2023 declined by -50.6% compared to 1990 (-50.4% without Canary
Islands) and decreased by -3.8% compared to 2022 (-3.7% without Canary Islands). Solvents
(E_Solvents) was the largest contributing activity with 43.5% of the total NMVOC emissions
(43.2% without Canary Islands), with Domestic solvent use (2D3a) as the main emitting sector,
with 16.6% of the total of NMVOC in the Inventory (16.2% without Canary Islands), followed by
Coating applications (2D3d) with 11.3% and Chemical products (2D3g) with 9.3% of the total
NMVOC emissions (11.3% without Canary Islands and 9.2% without Canary Islands).

SO, emissions in 2023 decreased by -95.2% compared to 1990 (-95.4% without Canary Islands)
and continued that trend with a -11.6% reduction compared to 2022 (-11.8% without Canary
Islands). Industries (B_Industry) were the first contributing activity, accounting for 46.9% of
emissions (50.4% without Canary Islands), with combustion in manufacturing industries and
construction, namely Non-metallic minerals (1A2f) and Non-ferrous metals (1A2b) being
respectively 18.8% and 7.1% of the total of the inventory (20.2% without Canary Islands and
7.6% without Canary Islands). Fugitive emissions (D_Fugitive), representing 21.6% of total SO,
emissions (23.3% without Canary Islands), was the next contributing group of activities, with
Fugitive emissions from oil refining and storage (1B2aiv) accounting for 18.6% of the total
estimate (20.0% without Canary Islands).

NH; emissions in 2023 decreased by -18.8% compared to 1990 (-18.3% without Canary Islands)
and decreased by -0.8% when compared to 2022 (-0.8% without Canary Islands). Agricultural
soil (L_AgriOther) was the largest contributing activity, with 54.3% of total ammonia emissions
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(0.8% without Canary Islands). In more detail, Animal manure applied to soils (3Da2a) was the
largest emitter representing 23.1% of the total ammonia emissions of the inventory (23.0%
without Canary Islands), followed by Inorganic N-fertilizers including urea application (3Dal)
accounting for 20.4% (20.4% without Canary Islands), and Urine and dung deposited by grazing
animals (3Da3) accounting for 8.4% of total NH3; emissions (8.3% without Canary Islands).
Livestock (K_Agrilivestock) was the second contributing activity, accounting for 43.3% of the
total ammonia emissions of the inventory (43.2% without Canary Islands), with Manure
management-Swine (3B3) accounting for 14.1% (14.2% without Canary Islands), followed by
categories Manure management-Dairy cattle (3B1a) contributing with 7.8% (7.7% without
Canary Islands) and Manure management-Non-dairy Cattle (3B1b) and Manure management-
Broilers (3B4gii) representing 6.8% and 4.1% of NH; emissions, respectively (6.7% without
Canary Islands and 4.0% without Canary Islands).

PM, s emissions in 2023 decreased by -44.6% compared to 2000 (-44.7% without Canary Islands),
and -1.3% with respect to 2022 (-1.0% without Canary Islands). Waste (J_Waste) was the largest
contributing activity with 46.0% of total PM,s emissions (33.0% without Canary Islands), with
the Open burning of pruning remains (5C2) accounting for 31.3% of the total of 2023 emissions
(31.6% without Canary Islands). Small Stationary Combustion (C_OtherStationaryComb) was the
second contributor, accounting for 30.9% of the total (31.2% without Canary Islands), with
Residential stationary combustion (1A4bi) representing 28.5% of the emissions’ total of the
Spanish Inventory (28.8% without Canary Islands).

In the following graphs, relative variations of emissions with respect to the base year are shown
for the main air pollutants, BC, CO, priority heavy metals and POPs.
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Figure 0.7.1  Relative variation of air pollutants emissions, national total (100% in 1990 or
2000 for PM and BC)
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Figure 0.7.2  Relative variation of priority heavy metals and POPs emissions, national total
(100% in 1990)

0.8. Inventory recalculations and summary of main differences since
last Inventory edition

Throughout the Spanish Inventory, emission estimates are updated annually across the entire
series and may be affected by methodology changes, the result of the implementation of
international reviews’ recommendations or new research and revisions to data sources, as well
as error corrections. Main features regarding revised estimates are presented below:

In this edition of the Inventory, 73 categories’ (71% of the total accounting for the National
Total) have been recalculated in at least one year of the compared period 1990-2022. Among
them, for one category the recalculations consisted of new estimations for one or several
pollutants? for which no estimations had been provided in the last edition. For details on
completeness and use of notation keys, please refer to section 1.8.

As a summary, the relative impact of recalculations in the National Totals of Emissions for pivot
years is shown in the following tables.

1 Only categories and pollutants with more than a +0.00001 % variation have been accounted for as a real
recalculation. Minor variations could be found under this threshold due to rounding effects in the calculation
process or minor error corrections performed.

2 New estimations have been performed in this inventory edition for individual PAH following the recommendation
ES-0A-2019-0001 made by the TERT in the 2019 NECD.
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Table 0.8.1 Relative impact of recalculations in the National Totals

Year NOXx NMVOC SO, NH;3 PM;s PM;yo TSP BC co
1990 0.5% -1.2% 0.0% 8.8% NA NA NA NA 4.5%
1995 1.5% -1.7% 0.0% 6.2% NA NA NA NA 3.2%
2000 1.3% -2.0% 0.0% 8.1% 2.2% 1.5% 1.0% 4.5% 2.4%
2005 -0.7% -2.6% 0.0% 5.8% 0.9% 0.6% 0.4% 5.0% 1.6%
2010 -3.2% -2.4% -0.2% 6.3% -1.1% -0.8% -0.6% -0.5% -0.7%
2011 -4.2% -2.2% -0.1% 5.7% -0.6% -0.5% -0.4% 1.1% 0.0%
2012 -3.9% -1.9% -0.1% 6.0% -0.4% -0.3% -0.2% 1.7% 0.3%
2013 -4.4% -2.0% 0.0% 7.2% -1.3% -1.0% -0.8% -0.4% -0.8%
2014 -4.6% -1.1% -0.1% 7.9% 0.4% 0.2% 0.2% 4.7% 1.7%
2015 -5.4% -0.2% -0.1% 8.0% -1.1% -0.9% -0.6% 0.9% -0.4%
2016 -5.0% -6.8% -0.2% 7.4% -2.0% -1.4% -1.1% -1.1% -1.4%
2017 -3.0% -6.4% -0.1% 7.1% -0.3% -0.1% 0.3% 0.1% 1.8%
2018 -3.3% -5.5% -0.2% 6.9% -2.1% -1.6% -1.4% -0.6% -2.3%
2019 -4.0% 0.0% 0.1% 6.8% 3.0% 2.5% 3.1% 2.3% 6.6%
2020 -6.8% -3.2% -0.2% 6.4% -0.2% -0.1% 0.4% -0.8% 1.6%
2021 -7.9% 0.3% -0.8% 7.6% 0.8% 0.8% 1.3% 0.7% 2.7%
2022 -11.8% -2.8% -1.2% -0.4% -13.2% -9.4% -6.5% -24.3% -14.5%
1990-2022 -1.5% -2.1% 0.0% 6.8% -0.5% -0.4% -0.2% 0.6% 2.1%
Year Pb Cd Hg As Cr Cu Ni Se Zn PCDD/F | PAHs | HCB PCBs
1990 0.0%| 54%| 2.3%| 0.3%| 0.6%| -0.3%| 0.0%| 0.9% 4.8% 1.5%| 4.9%| 0.0% 0.0%
1995 0.0%| 49%| 13%| 0.1%| 0.5%| -0.4% | 0.0%| 0.4% 1.5% 0.4%| 4.2%| 0.0% 0.0%
2000 0.2%| 1.2%| 0.3%| 0.2%| 0.2%| -0.5% | 0.0%| 0.3% 4.0% 1.4%| 1.4%| 0.0% 0.0%
2005 04%| -2.3%| -0.7%| 0.2%| -0.1% | -1.0% | 0.0% | 0.1% 5.0% 23%| -1.5%| 0.0% 6.9%
2010 -0.1% | -1.3%| -0.4%| -0.1% | -0.2% | -1.2% | 0.0% | -0.2%| -0.9% -0.3% | -0.5%| 0.0%| 13.6%
2011 0.1%| -1.9%| -0.6%| 0.0%| -0.2% | -1.1% | 0.0% | -0.1% 0.8% 0.3%| -1.1%| 0.0% 9.7%
2012 0.1%| -1.6% | -0.5% | 0.0%| -0.1% | -1.0% | 0.0% | 0.0% 1.3% 0.4%| -1.0%| 0.0%| 10.0%
2013 -0.1% | -1.6% | -0.4%| -0.1%| 0.1%| -1.0%| 0.2% | -0.2%| -0.6% -0.3% | -1.1%| 0.0%| -1.2%
2014 0.4%| -2.6% | -0.8%| 0.2%| -0.2% | -1.0% | 0.0% | 0.1% 3.9% 1.5%| -1.6%| 0.0%| -3.3%
2015 13.9% | -3.1%| -0.8% | 0.0%| -0.2% | -0.9% | 0.0% | -0.1% 0.8% 0.2% | -1.7%| 0.0% 0.0%
2016 15.0% | -2.6% | -0.6% | -0.2% | -0.1% | -0.9% | 0.0% | -0.2% | -0.9% -0.5% | -1.4%| 0.0%| -1.9%
2017 16.0% | -2.7% | -0.7% | -0.1% | -0.2% | -0.7% | 0.0% | -0.1% | -0.2% -0.2% | -2.1%| 0.0%| -0.7%
2018 -0.1% | -3.2% | -0.9%| -0.1% | -0.2% | -0.6% | 0.0% | -0.1%| -0.2% -0.2% | -2.0%| 0.0% 0.0%
2019 0.2%| -2.6% | -1.0%| 0.2%| -0.2% | -0.5% | 0.0% | 0.0% 1.0% 0.5%| -1.7%| 0.0% 0.0%
2020 0.0%| -2.9%| -1.1%| 0.1%| -0.2% | -0.5% | 0.0% | -0.2%| -0.8% -0.2% | -1.2%| 0.0% 0.0%
2021 0.0%| -2.1% | -1.2%| 0.3%| -0.3%| -0.4% | 0.0% | -0.1% 0.1% 0.0% | -5.2% | -0.1% | -14.6%
2022 -2.8%| -6.5%| -1.2% | -2.0% | -0.5% | -1.4% | 0.0% | -1.7% | -19.8% | -10.3%| -5.7% | -0.1% | -29.7%
1990-2022 04%| 1.4%| 0.4%| 0.1%| 0.1%| -0.8% | 0.0%| 0.1% 1.8% 0.6%| 1.0%| 0.0% 2.6%

In the IIR chapter 8 “Recalculations”, a detailed analysis by pollutant is performed of which a
summary is provided in the following tables, corresponding to estimates for the whole national
territory.
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Table 0.8.2 Summary of recalculations for NOx

NOx

In the 2025 inventory edition, 42 out of 61 categories with NOx emissions (69%) were recalculated for reported
year 2022.

For reported year 2022 recalculations implied a revised estimation of total NOx emissions of 16.5 kt (2.6%). On
average, for the whole inventoried time series, revised emissions estimations were 1.9% higher.

Main contributor to the recalculation was category 1A3dii — National navigation (shipping): Update of NOx EF
methodology estimates for the whole period (1990-2022). Minor recalculations for all pollutants in years 2014-
2017 are due to the improvement of diesel consumption distribution between civil and military maritime traffic.
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Table 0.8.3 Summary of recalculations for NMVOC

NMVOC

In the 2025 inventory edition, 51 out of 71 categories with NMVOC emissions (72%) recalculated for reported
year 2022. For reported year 2022 recalculations implied a revised estimation of total emissions of -21.3 kt (-
3.8%) On average, for the whole inventoried time series, revised emissions estimations were -2.4% lower.

Main contributor to the recalculation was category 2D3a — Domestic solvent use including fungicides: New
estimates due to EF updating with new data provided by European Solvents Industry Group (ESIG) for the whole
series
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Table 0.8.4 Summary of recalculations for SO,

SO,

In the 2025 inventory edition, 29 out of 43 categories with SO, emissions (67%) recalculated for reported year
2022.

For reported year 2022 recalculations implied a revised estimation of total emissions of -2.4 kt (-2.1%). On
average, for the whole inventoried time series, revised emissions estimations were -0.2 kt/year -0.0% lower.

Main contributor to the recalculation was category 1A4ai — Commercial/institutional: Stationary: Update of
other bituminous coal consumption for the period 2007-2022, according to international questionnaires
elaborated by MITECO and sent to IEA and EUROSTAT
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Table 0.8.5 Summary of recalculations for NH;

NHs

In the 2025 inventory edition, 35 out of 47 categories with NH; emissions (74%) recalculated for reported year
2022.

For reported year 2022 recalculations implied a revised estimation of total emissions of -1.8 kt (-0.4%). On
average, for the whole inventoried time series, revised emissions estimations were 6.9% higher.

Main contributor to the recalculation was category 3Dal - Inorganic N-fertilizers (includes also urea
application): Recalculation due to implementation of a new EFs for calculating NH; emissions for category 3Dal
in accordance with the update of the EMEP/EEA 2023 methodological guide.
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Table 0.8.6 Summary of recalculations for PM, s

PM; s

In the 2025 inventory edition, 44 out of 72 categories estimated (61%) recalculated for reported year 2022.

For reported year 2022 recalculations implied a revised estimation of total emissions of -22.5 kt (-16.8%). On
average, for the whole inventoried time series, revised emissions estimations were -0.6% lower.

Main contributor to the recalculation was category 3F — Field burning of agricultural residues:

Cultivated areas data and crop yields for BNPAE calculates are provided by MAPA’s Statistics Yearbook with
two-year lag. In these cases, the Inventory replicates the x-2 year values published in the Yearbook, into x-1
year, the last year inventoried. This edition has updated the values of 2022 according to the yearbook, and
has replicated them into 2023.

Furthermore, a recalculation has been carried out due to reallocation of emissions from burned of cotton
residues. In the last edition of the inventory, these emissions were reported under 3F category. In this
edition, in response to a recommendation of the MAPA (Ministry of Agriculture, Fisheries and Food), the
inventory team has investigated the type of burning of non-woody crop residues (stubble/straw burning on
site or burned after collection in a dump or on the ground in the field) to allocate the emissions consistently.
Cotton residues are collected and later burned in a stockpile elsewhere in the field or in a dump and not as
stubble, so this practice are reported in category 5C2.
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0.9. Planned improvements

Detailed information on planned improvements is included in IIR section 8.4, as well as in the
sectorial IIR chapters. The following actions can be highlighted for the entire Inventory as
planned improvements:

e Harmonization of the Inventory with other registers (EU ETS, E-PRTR, etc.).

e Beginning of analysis for the implementation of the EMEP/EEA GB 2023.

The review of the methodology for the elaboration of the national fuel balance will continue, in
collaboration with the relevant departments of the Secretary of State for Energy at MITECO. The
collaboration with the IDAE-MITECO continues in the sense of providing specific information for
the balance.

0.10. Reporting of PM condensable component

Condensable emissions are organic compounds that are in vapour phase at stack conditions, but
which condensate and form particles upon cooling, when discharged into ambient air.

27



ES—-IIR—-2025 0. EXECUTIVE SUMMARY

Within the CLRTAP, the Executive Body at its thirty-eight session formally requested that Parties
describe their practices for reporting the condensable component of PM in their IIRs.
(ECE/EB.AIR/142 para 18.f). The purpose is to provide transparent information that can easily
be used by the modellers. To this end, information regarding the inclusion or not of the
condensable component of PM in the reported emissions is provided in annex V and the
corresponding sector chapters of the lIR. Reporting of this issue has been done following the
revised template for of Annex Il_v2021 (Recommended Structure for Informative Inventory
Report).

In general, according to current information available within the Inventory, particulate matter
emissions in Energy industries (NFR 1A1) and Manufacturing industries and construction (NFR
1A2) exclude the condensable component. However, emissions from the Transport categories
(NFR 1A3) include the condensable component. Within categories 1A4 there is a mixture of
criteria depending on the fuel used. Finally, a general lack of information is found for Fugitive
emissions (NFR 1B), IPPU (NFR 2), Agriculture (NFR 3) and Waste (NFR 5) sectors.

0.11. Implementation of EMEP/EEA Guidebook 2019

The table below shows the chapters of EMEP/EEA Guidebook 2019 indicating those that have

been implemented:

Table 0.11.1 Summary of implementation of updated chapters from EMEP/EEA GB 2019
NFR Chapter title Description of change Status Observation
General 2. Key Category General update for calculating Implemented
chapter analysis and key categories
methodological
choice
General 9. Projections Refinement and improved Implemented
chapter guidance and methodology to
estimate projections
1.A.la Public electricity Emissions of PAHs for both Implemented
and heat Large Point Sources (LPS) and
production small power plants (Area
Sources) in previous editions of
the Inventory
1.A.l.c Manufacture of Main Pollutants and Particulate | Implemented
solid fuels and Matter emissions. Heavy metals
other energy and POPs emissions
industries
1.A3.b Road transport All pollutants Implemented
1.A.3.b.v | Gasoline COVs
evaporation
1.A3.d National All pollutants Implemented
navigation
1.A4 Small Combustion | All pollutants Implemented
1.B.1.b Fugitive emission | Emission factors for CO under Implemented
from solid fuels: category 1B1b have been
Solid fuel updated
transformation
1.B.2.c Venting and New Tier 2 Emission Factors Implemented
flaring
2.A.5.a Quarrying and New methodology and new Implemented
mining spreadsheet calculation tool
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NFR Chapter title Description of change Status Observation
2.C1 Iron and steel Relocation of CO to category Implemented
production 1A2a, according to EMEP/EEA
2019 Guidebook
2.C.2 Ferroalloys Deletion of CO emissions Implemented
production according to EMEP/EEA 2019
Guidebook
2.C.6 Zinc production Correction of the units for the Implemented
Pb EF, according to EMEP/EEA
2019 Guidelines
2.D.3.a Domestic solvent | Removed Hg EF from Table 3-1 | Not applicable | Spain uses a country-specific
use of fungicides | and Table 3-6 to Spain’s EF for Hg, so no changes to
Inventory methodology have been
applied
2.D.3.g Chemical products | New PAH EF in Table 3-8, 3-9 Not applicable | Asphalt blowing does not
and 3-10 to Spain’s occur in Spain, so no
Inventory changes are deemed
necessary in this category
3.D.a.3 Urine and dung Updating NHs-EFs from Implemented
deposited by EMEP/EEA Guidebook (2019) for
grazing animals grazing animals emission
3.F Field burning of PAHs EFs update from Implemented
agricultural EMEP/EEA Guidebook (2019)
residues
0.12. Web-page and contact details

Further information can be consulted at the Spanish Inventory National Systems webpage:

https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/sistema-espanol-de-

inventario-sei-/

Detailed emission data of the Spanish Inventory are available from the MITECO-SEI website

WebTable.
Contact:

Inventories Unit

Spanish Ministry for Ecological Transition and the Demographic Challenge
Ministerio para la Transicidn Ecoldgica y el Reto Demografico

Pza. San Juan de la Cruz, 10

28071 Madrid

Email: Buzon-inv_emisiones@miteco.es
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1. INTRODUCTION

Chapter updated in March, 2025

1.1. National Inventory background

The 2025 edition of the Informative Inventory Report (lIR) has been elaborated by the Spanish
National Inventory System (SEI) within the Ministry for the Ecological Transition and the
Demographic Challenge (MITECO).

This report is compiled to accompany the Spain’s 2025 emissions inventory data submission
under:

— Directive (EU) 2016/2284 of the European Parliament and of the Council, on the
reduction of national emissions of certain atmospheric pollutants, amending Directive
2003/35/EC and repealing Directive 2001/81/EC, and

— United Nations Economic Commission for Europe (UNECE) Convention on Long-Range
Transboundary Air Pollution (CLRTAP).

It contains detailed information on annual emission estimates of air pollutants by source in Spain
from 1990 onwards.

Main features of the Spanish IIR and emissions data included in the 2025 edition are summarised
in Table 1.1.1.

Table 1.1.1 Main features of Spanish IIR 2025

Title Spanish Inventory Informative Report (IIR)

Edition 2025

Formal internal 16.12.2024 — Approval by the Government Delegate Commission for Economic Affairs (CDGAE).

national approval

Submission v1.0(15.02.2025) REPDAB run: yes

Emission Data

(NFR tables)

Date of release- | 15.03.2025

IR

Time series 1990-2023

Pollutant’s Main Pollutants SO,, NOx, NHs, CO, NMVOC 1990-2023

coverage Particulate Matter TSP, PM1g, PM, s, Black Carbon (BC) 2000-2023
Heavy Metals (priority) Pb, Cd, Hg 1990-2023
Heavy Metals (additional) As, Cr, Cu, Ni, Se, Zn 1990-2023
Persistent Organic Pollutants PCDD/PCDF, PAHs, HCB, PCBs 1990-2023

Geographical Spain national territory, in the case of the CLRTAP report, and national territory excluding the

scope Canary Islands, in the case of the Directive 2016/2284 (as established by its article 2.2).

Emission data Annual emission estimates of by source in Spain, for the air pollutants, time and geographical

reported coverage mentioned above.

Reporting Guidelines for reporting emissions and projections data under the CLRTAP Convention

guidelines (ECE/EB.AIR/150/Add.1 - 27 March 2023).

Reporting NFR-2019. Annexes to the 2023 Reporting Guidelines:

Nomenclature Annex |: Emissions reporting template (National totals and NFR sector emissions for main
pollutants, PM, POPs, HMs and activity data, revised version, 18.11.2019) approved by EMEP
SB during its 5th Joint Session. Annex Il: Recommended structure for IIR including a table for
reporting information on the condensable fraction of PM.
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Numeric format
used

English standard numeric format is used in the report (comma to separate groups of thousands
and point to indicate the decimal place).

Latest Reviews

2024. Review of National Air Pollutant Emission Inventory Data 2022 under Directive (EU)
2016/2284 (National Emission reduction Commitments Directive).

2024. Review of emission data reported under the LRTAP Convention.

Emissions
Sources

National totals and NFR sector emissions for main pollutants, Particulate
Matter, Persistent Organic Pollutants and Heavy Metals.

LPS, area sources

Emissions from domestic and international aviation during the landing and
take-off included.
Cruise emissions reported separately as memo items.

Air traffic

International
navigation

Emissions from domestic maritime shipping included.
Emissions from international maritime shipping reported separately as
memo items.

Emissions from natural sources (volcanoes, forest fires, etc.) reported
separately as memo items.

Natural sources

Record keeping

Official data, documentation and information are kept (both electronic or in paper format) at
the offices of the Spanish National Inventory System.

Inventory
Database System

Spanish National Inventory System Database is based on Oracle.

Projections

Emissions projections for Main Pollutants (SO, NOx, NH3, NMVOC) and Particulate Matter
(PM,5) to be reported in 2025.

Gridded and LPS
data

Gridded data in 0.1 x 0.1 degree (GNFR-14) and 472 Large Point Sources identified by the
Inventory for the year 2023 that exceed any of the thresholds identified in the Guidelines for
Reporting Emissions and Projections Data under the CLRTAP, to be reported in 2025.

1.2.

Institutional arrangements

The General Directorate for Environmental Quality and Assessment (DGCEA), at the Ministry for
the Ecological Transition and the Demographic challenge (MITECO), is the competent authority
in charge of the elaboration and reporting of the National Inventory of Emissions and the
Projections. The General Subdirectorate for Pollution Prevention (SGPC), within the DGCEA, is
the body in charge of the Spanish Emissions Inventory System (SEl), that performs these tasks.

The National System for the elaboration of Emissions Inventories and Projections is set and ruled
by the following legal framework:

Law 34/2007, of November 15, on air quality and protection of the atmosphere,
establishes in article 27.3 the Spanish Emissions Inventory and Projections System (SEl).

Royal Decree 818/2018, of July 6, on measures for the reduction of national emissions
of certain atmospheric pollutants sets in article 10 the rules of functioning of the Spanish
Emissions Inventory and Projections System.

Royal Decree 500/2020, of April 28, which develops the basic organic structure of the
Ministry for the Ecological Transition and the Demographic Challenge, designates, in
article 7.f), the Directorate General of Environmental Quality and Assessment as
competent authority of the Spanish Emissions Inventory and Projections System.

Emission Inventories are considered a statistic operation within the National Statistic
Plans 2017-2020, 2021-2024 and 2025-2028 (statistic operation numbers 7105 for plan
2017-2020, 8105 for plan 2021-2024, and 9104 for plan 2025-2028) and according to
Law 12/1989, it is compulsory to provide the necessary information for its development.

The SEI structure can be summarized in the following figure:
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Figure 1.2.1  SEl’s organisation

Within the Directorate-General for Environmental Quality and Assessment (DGCEA) of the
MITECO, the Emissions Inventory Area manages the ordinary function of the SEI. Additionally,
the DGCEA as National Authority of the SElI awarded in 2017 the public society TRAGSATEC a
contract for the technical assistance in the management, maintenance and updating of the SEI.

Altogether, the SEl is formed by 24 specialists in total as detailed in the following table:

Table 1.2.1 Composition of the SEI
Name Role Organization

Carmen Ramos Schlegel Inventories coordinator and sector expert-Waste and Agriculture U

Fco. Javier Pérez-llzarbe Serrano | Projections coordinator and sector expert-IPPU and Energy U

Guillermo Martinez Lépez Sector expert-IPPU U

Ramiro Oliveri Martinez-Pardo Sector expert-LULUCF and Agriculture U

Ivan José Diaz Rey IT expert Ttec
Juan Luis Hernandez Briz IT expert Ttec
Miguel Garcia Rodriguez QA/QC Coordinator and cross-cutting issues Ttec
José Angel Gil Gutiérrez Technical assistance coordinator and sector expert —Energy and IPPU Ttec
Mdximo Oydagliez Reyes Sector expert-Energy Ttec
José Luis Llorente Montoro Sector expert-Energy and cross-cutting issues Ttec
Sofia Bueno Hernandez Sector expert-Transport Ttec
Sonia Lazaro Navas Sector expert-Transport Ttec
M2 Angela Haro Maestro Sector expert-IPPU Ttec
Olalla Gonzalez Fontaiia Sector expert-IPPU Ttec
Anselmo Espinosa Vergara Sector expert-IPPU Ttec
Fco. Javier Flores Sanz Sector expert-Agriculture Ttec
M2 del Mar Esteban Garcia Sector expert-LULUCF Ttec
Susana Pérez Pérez Sector expert-LULUCF Ttec
Nuria Escudero Aguado Sector expert-Waste Ttec
Mario Fernandez Barrena Sector expert-Projections Ttec
David Sanchez Vicente Sector expert-Projections Ttec
Jose Maria Cantarero Alonso Sector expert-Projections and IPPU Ttec

IU: Inventory Unit-DGCEA; Ttec:

TRAGSATEC
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Additionally, the functional structure of the SEI relies on national ministries and other public
institutions articulated by the SEI’s National Focal Points Network with the representation of the
relevant departments. On an annual basis, the SEI's National Focal Points Network meets in

order to enhance interdepartmental cooperation and coordination.

Table 1.2.2

SEl’s National Focal Points Network

Name

Unit

Ministry of Defence

D.G. for Infrastructure

Ministry of Home Affairs

D.G. for Traffic

Ministry of Transport and Sustainable Mobility

D.G. for Roads

State Air Safety Agency
D.G. Merchant Navy
State Ports Authority

D.G. for Economic Programming and Budget

D.G. for Road Transport

S.G. for Infrastructure Planning and Transport

D.G. National Geographic Institute

Ministry of Health Spanish Agency of Medicines and Health-Care Products

Ministry of Economic Affairs and Digital Transformation | National Statistical Institute

Ministry for the Ecological Transition and the Secretariat of State for Energy

Demographic Challenge

D.G. for Environmental Quality and Assessment
D.G. for Water
Spanish Office for Climate Change

State Meteorological Agency

D.G. for Biodiversity, Forests and Desertification

Ministry of Agriculture, Fisheries and Food National Agency for Agricultural Insurance (ENESA)

D.G. for Agricultural Production Health

D.G. for Production and Agricultural Markets

S.G. for Analysis, Coordination and Statistics
D.G. for Food Industry

D.G. for Fisheries and Aquaculture Management

Working groups have been set within the SEI framework in various thematic contexts.

The SEI's structure is completed by the collaboration links established with private companies
and sectoral associations. These stakeholders actively participate by providing data on
production or emissions, as well as expertise for the elaboration of the National Inventories.

Finally, a contact group of regional administrations linked to emission inventories was created
whose main purpose is the share of information. Inventory preparation process

The Inventory preparation process is managed by the SEl, together with the technical assistance
of TRAGSATEC.

The milestones of Inventory preparation are the following:
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Table 1.2.3 Milestones of Inventory preparation (edition 2025)

Date Milestones
26-Mar-24 Official start of Edition 2025 of the Inventory
23-Apr-24 Start of data collection
11-Jun-24 Start of data processing
18-Nov-24 End of data processing

2-Dec-24 Submission of data for internal national approval
15-Jan-25 Start of reports’ preparation

15-Feb-25 First Submission of NFR tables

15-Mar-25 Submission of IIR

The main stages and features in the elaboration process are:

1.2.1. Key categories analysis

The analysis of the key categories identified in the previous edition of the Inventory constitutes
the starting point for assigning the priorities in order to improve the Inventory and accomplish
the remaining activities. A review of the improvement plan is performed at this stage in order
to identify priority areas for improvement. At the beginning of the edition 2025, a total of 6
recommendations from previous review processes were still not fully resolved (1 not resolved
and 5 addressing). Furthermore, 34 internal points of improvements of different relevance had
been identified. The result of the alignment of key categories analysis with the improvement
plan conditioned the following steps of the Inventory preparation process.

1.2.2. Choice of methods

This stage may include the initial selection of methods for categories not previously considered
in the Inventory, as well as the revision of the selected methods for categories where a
methodological change is proposed.

1.2.3. Data collection

This phase entails the collection of the necessary data and information for applying the selected
methods to each different activity (activity parameters and variables; algorithms and emission
factors; measured or estimated emissions). This stage started on the 215 of April 2024 with the
submission of requests for information via email to the different data providers and
collaborators. Preparation of the questionnaires, letters, emails and forms to request for
information was done during the previous weeks. Two main groups of data providers can be
distinguished in the process: the private sector, with the deadline for submitting information by
315t May 2024 and the public sector with the deadline by 30" June 2024.

In this stage, a total of 110 requests of information were delivered containing 204
questionnaires. For the data collection process an Access database is used to manage all the
contact details, create emails to data providers and register delivery and reception dates of the
requests (for details on the data request database, please refer to section 1.6.7 of this
document). Data collection is completed with information available on the Internet, such as
yearbooks, annual reports, statistics, etc.
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The evolution of the data collection process is presented in the figure below. As shown, by early
June, 86.1% of the total pieces of information requested had been received. It must be
highlighted how the proximity of the 2" of June deadline accelerates the reception of
information. The 58% of data providers answered after the deadlines, of which a 1% needed a
second request (remainder mail).

At the end of the data collection phase, 99.3% of the requests sent to private data providers
were answered. Regarding the public data providers, 79% of the information requested was
sent. Some of the missing information was secondary information not essential for the
estimation of emissions, and in cases where information was essential, splicing techniques were
used.

Evolution of data collection

100%

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

0%

Figure 1.2.2  Evolution of data collection (edition 2025)

In summary, taking into account, both private and public data providers, 99% of total pieces of
information requested were received.

1.2.4. Data processing

The object of this phase is the integration of the collected data in order to feed the Core
Inventory Emissions Database (CIEDB) with the necessary activity data, emission factors and
parameters to estimate emissions. This stage goes from May up to the beginning of December
and comprises two simultaneous activities: data processing as such and quality checks. With the
arrival of the official energy statistics by the end of October and some other pieces of
information due, 100% of data processed could be reached by the 8" of November 2024.
Following data processing, sector experts and the QA/QC coordinator performs quality checks
with an evolution line similar to data processing but showing a certain time lag.
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Evolution of data processing
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Figure 1.2.3  Evolution of data processing

1.2.5. Submission of results for approval

The pollutants emissions data were submitted on 2 December 2024 to the Government Delegate
Commission for Economic Affairs (CDGAE), which agreed to approve them on 16 December
2024,

Once the inventory has been approved, the Inventory Unit elaborates, publishes and sends all
the required reports and information —in the format required for each case— to the
international bodies.

1.2.6. Preparation of reports

At this stage, reports and tables of results for air pollutant emissions required by the different
bodies to which the SEl reports, are prepared in accordance with the established format, content
and time periods. Preparation of reports is based on the performed analysis of key categories
and improvement plan, and includes the revision of the notation keys used in the corresponding
reporting tables.

A drafting committee has been set within the SEl at the beginning of this stage in order to
establish a work timetable, to share duties and responsibilities and to agree on contents, format
and style of the reports. This committee, integrated by the members of the SEI and
representatives of the technical assistance, met regularly after the kick-off meeting on the 7t
January 2025.

The calendar for the development of these stages is schematised in the following figure.
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Feb-Mar

l.Inventory Planning
- Identifying priority activities
- Maintenance / reviews other activities
- Assignig human/ material resources and responsabilities
- Control Plan ( deadlines, reviews, analyzes deviations
and corrective actions )

Annual

5.Inventory Assessment
- QA Activities
- Reviews of international teams

4.Adoption / Publication of the inventory Dec-Jan

and shipments to International Organizations
- Adoption of inventory

- Release inventory

- Inventory shipping to international organizations

Mar

2.Preparation of Inventory (Stage 1)
- Analysis key categories
- Choice of methods for estimating emissions

Apr-Oct

3.Inventory Preparation (Stage 2)

- Data collection
* |dentifying information providers
* Checking data
* Definition / Guidelines / Tracking Applications
* Reception / File Documentatio

- Data processing
* Estimated emissions
* Login / Register recalculations

- Tables of results and reports

Figure 1.22.4 Diagram of the annual cycle of activities for the inventory

1.3. Methods and data sources

1.3.1. Selection of methods

The emission estimation methods applied in the Inventory depend on the nature of the activity
being considered and the availability of basic data. Based on the availability of information on
the emissions themselves, two major categories can be differentiated:

I Methods based on observed emission data. Based on direct measurement of the
emissions. Two types can be distinguished between these methods:

a. Continuous measurement.
b. Measurement at regular intervals.

In this Inventory edition, methods based on direct measurements have mainly been used in
connection with the Large Point Sources, excluding airports. Data is frequently available
from these sources due to their environmental importance and the size of the activity
involved, whose authorization normally includes the need to measure and report certain
pollutants. This information is collected from the plants themselves through individualized
questionnaires.

— Activities and pollutants where direct measurements have been used are included in the
next table:

Table 1.33.1 Main activities with direct measures for main pollutants, TSP and CO

Activity NOx NMVOC SO; NH3 TSP co
Thermal power plants X X* X - X*
Oil refineries X X X - X
Integrated steel plants X* X* X* X* X* X*
Coke oven furnaces X* X* X* X* X* X*
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Activity NOXx NMVOC SO, NH; TSP co
Car manufacturing X X X - X X
Aluminium - - X - X -
Paper pulp X* - X* - X* X*
Sulphuric acid - - X* - X* -
Nitric acid X* - - X* X* -
Ammonia X* - - X* X* -
Urea X* - - X* X* -
Ammonium phosphate - - X* X - -
NPK fertilizers X* - X* X* - -
Soda ash - - - - - -
Carbon black X - X - X -
Waste incineration X* X X - - X

* Partially covered: only available for some plants and in certain years

Other pollutants in all those point sources for which it has been possible to collect direct
data. This is the case in:

=  Coal-fired thermal power plants (1995-1998) for cadmium, mercury and lead.
= Urban waste incinerators, mainly with respect to heavy metals and dioxins.

= |ndustrial waste incinerators, mainly with respect to heavy metals and dioxins.
=  Chlorine production (years 1998-2017) for mercury emissions.

Methods based on calculation procedures. This category can be split into procedures
based on:

Simple balance of materials. This method has been applied for the estimation of sulphur
dioxide in combustion facilities where information is available regarding the amount of
sulphur present in the various fuels used and the retention coefficients for ash and
specific parts of the combustion facilities. In installations with desulphurisation units
where information was available on emission abatement techniques, the estimation of
potential emissions has been corrected, where necessary, with a reduction coefficient.
This procedure was also used to estimate lead emissions and other heavy metals in
internal combustion engines in vehicles for road transport and mobile machinery. This
has been also the approach adopted for estimating NMVOC emissions from painting
lines at automobile manufacturing plants.

Complete balance. This method comprises the determination of all inputs and outputs
of different chemical elements (using data on the types of process and facilities as well
as the amounts of materials and the elements in their composition), although it was not,
in fact, possible to apply it effectively in the estimation of pollutants emissions due to
its complexity. In any case, it has been retained as a reference method for validating
atypical estimates.

Methods based on functional statistical models: Modelling-correlation. This method is
based on the results of earlier works into the estimation of functional relationships or
correlations between certain physical and chemical variables and emissions from certain
activities. This kind of simulation models has been applied to estimate emissions of some
pollutants in categories 1A3a Air transport and 1A3b Road transport.
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d. Methods based on emission factors: activity factors and variables. This method has been
the most generally used in preparing the Inventory and applied when no other more
precise option was available to estimate the emissions for an activity.

1.3.2. Consideration of the effect of abatement techniques

One point of great importance for the correct application of the estimation methods based on
algorithms is the consideration of the efficiency of the abatement which is assumed in the
functional relationships and in the emission factors used in this group of methodologies. For this
purpose, the appropriate corrections were applied to take into account the degree of application
of emission abatement techniques in the various emitting activities included in the Inventory.
The following examples, among others, can be given as important illustrations of this criterion:

e Heavy metal emission factors at coal-fired thermal power plants depending on whether
or not gas desulphurisation techniques in addition to particulate control techniques are
used or not (please refer to table 31, Chapter B111, EMEP/CORINAIR Guidebook (2007)).

e SO, emission factors at primary zinc and copper production plants when there is an
associated sulphuric acid production plant capable of reducing the emissions from the
first plants by between 90% and 99%. Furthermore, in SO, emissions at the refineries,
the number of sulphur recovery phases in Claus plants has been taken into account so
as to select the most representative factor in those cases where no direct estimation
was provided by the plants themselves.

e Regarding incineration plants, the emission factors have been updated to 2019
EMEP/EEA Guidebook. For the period 1996-2023, each plant has its own abatement
techniques but the control technique “Particle abatement + acid gas abatement” has
been considered as a minimum and thus the values shown in table 3-1 (Chapter 5C1a)
have been adopted. For the period 1990-1995, it was assumed only “particle
abatement”, so values from table 3-2 have been applied. In the case of particle matter
and heavy metals (except mercury), table 3-1 values were considered more appropriate.
Finally, abatement efficiency has been applied to PCBs and dioxin values (table 3-3).

e In cases where point sources report direct measures of TSP emissions together with the
implementation of particulate abatement techniques in their facilities (including
especially dry electrostatic precipitators, whose effectiveness exceeds 99% reduction
and fabric filters), this information has been used for the selection of the appropriate
PM,.5/TSP or PM1o/TSP ratio for the estimation of PM,s and PMio. In these cases, the
possible existence of control measures has been used to evaluate the appropriate level
of abatement and its comparison with the four abatement levels indicated by the
CEPMEIP, for each unit, and this parameter determines the emission factor assigned.

e Emission factors for conventional pollutants (SO;, NOx, NMVOC and CO), heavy metals
(As, Cd, Cr, Cu, Hg, Ni, Pb and Zn) and particles (TSP) in the manufacture of cement
(clinker) according to the estimated rate of penetration of emission control techniques
in the sector in the sub-periods 1990-2000 and 2001-2004. From 2005, country-specific
emission factors are used based on average measured values.

e Emission factors for mercury in the manufacture of chlorine according to the estimated
rate of penetration of emission control techniques in the sector and the implementation
of less polluting processes during the 1998-2011 sub-period.
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General Reference to Information sources on Activity Variables

The most important references to activity variables are listed in the following table.

Table 1.33.2

Most important activity data IIR 2025

NFR
Code Activity Main Source of information on activity data
1Ala Public electricity and heat production | Individualized questionnaire + Energy international statistics by
the Secretariat of State for Energy of the Ministry for the
ecological transition and demographic challenge (MITECO) +
EU ETS data
1A1b Petroleum refining Individualized questionnaire + EU ETS data
1Alc Manufacture of solid fuels and other | Individualized questionnaire + statistics by MITECO
energy industries
1A2 Stationary combustion in Individualized questionnaires from plants + information from
manufacturing industries and the main business associations + Energy international statistics
construction. by MITECO+ EU ETS Data
1A3ai(i) | International aviation LTO (civil) EUROCONTROL
1A3aii(i) | Domestic aviation LTO (civil) EUROCONTROL + Energy international statistics by MITECO
1A3b Road transportation National Statistics of Road Traffic and “Standing Survey of Road
Freight” EPTMC by Ministry of Transport and Sustainable
Mobility + Energy international statistics by MITECO + “General
Statistical Yearbook” published by the DGT (Spanish Traffic
Department) of the Ministry of Interior + Studies of road
sampling in Madrid (General Directorate of Sustainability and
Environmental Control of Madrid City Council)
1A3c Railways Individualized questionnaire + Energy international statistics by
MITECO
1A3dii National navigation (shipping) Energy international statistics by MITECO
1A3ei Pipeline transport Individualized questionnaire
1A4a Commercial/institutional Energy international statistics by MITECO
1A4bi Residential Energy international statistics by MITECO
1A4bii Residential: Household and gardening | Energy international statistics by MITECO
(mobile)
1A4ci Agriculture/Forestry/Fishing: Ministry of Agriculture and Fishing and Food (MAPA) Statistics
Stationary
1AA4cii Agriculture/Forestry/Fishing: Off-road | Energy international statistics by MITECO + Expert judgement
vehicles and other machinery
1A4ciii | Agriculture/Forestry/Fishing: National | Energy international statistics by MAPA Statistics
fishing
1A5b Other, Mobile (including military, land | Energy international statistics by MITECO + Ministry of Defence
based and recreational boats)
1Bl1a Fugitive emissions from solid fuels: MITECO Statistics
Coal mining and handling
1B1b Fugitive emissions from solid fuels: Individualized questionnaire + Energy international statistics by
Solid fuel transformation MITECO
1B2 Fugitive emissions Oil & Natural Gas Individualized questionnaire + Energy international statistics by
MITECO + National energy balances (IEA and EUROSTAT) +
information from the main business associations + State
Meteorological Agency (AEMET)
2A1 Cement production Main business association
2A2 Lime production Main business association + Individualized questionnaire
2A3 Glass production Main business association + Individualized questionnaire
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NFR .. . . . -
Code Activity Main Source of information on activity data
2A5a Quarrying and mining of minerals Geological and Mining Institute of Spain (IGME) + Mining
other than coal statistic by MITECO
2A5b Construction and demolition National Statistical Data (INE) + Ministry of Transport and
Sustainable Mobility
2A5c Storage, handling and transport of Spanish State ports agency
mineral products
2A6 Other mineral products: Batteries Industry production statistics by the Ministry of Industry, Trade
manufacturing and Tourism
2B1 Ammonia production Individualized questionnaire
2B2 Nitric acid production Individualized questionnaire + Main business association +
Ministry of Industry, Trade and Tourism
2B5 Carbide production Individualized questionnaire
2B6 Titanium dioxide production Information from the main business association
2B7 Soda ash production Individualized questionnaire
2B10a Other chemical industry: Processes in | Individualized questionnaire + information from the main
organic and inorganic chemical business associations
industry except for adipic acid
2C1 Iron and steel production Individualized questionnaire + information from the main
business association
2C2 Ferroalloys production Individualized questionnaire
2C3 Aluminium production Individualized questionnaire
2C5 Lead production Individualized questionnaire + information from the main
business association
2C6 Zinc production Individualized questionnaire + international statistics
yearbooks
2C7a Copper production Individualized questionnaire + information from the main
business association + international statistics yearbooks
2D3a Domestic solvent use including National Statistical Data (INE)
fungicides
2D3b Road paving with asphalt Information from the main business association
2D3c Asphalt roofing National Statistical Data (INE) + Information from the main
business associations
2D3d Coating applications National Statistical Data (INE) + Information from the main
business associations
2D3e Degreasing Individualized questionnaire
2D3f Dry cleaning National Statistical Data (INE)
2D3g Chemical products Information from the main business associations
2D3h Printing Information from the main business associations
2D3i Other solvent use National Statistical Data + Individualized questionnaire
2G Other product use EUROSTAT
2H1 Pulp and paper industry Individualized questionnaires + Information from the main
business associations
2H2 Food and beverages industry National Statistical Data (INE) + MITECO Statistics
21 Wood processing FAOSTAT
2K Consumption of POPs and heavy MITECO Statistics
metals
2L Other production, consumption, Information from the main producers of NHs3 for refrigeration

storage, transportation or handling of
bulk products: NH3 Consumption in
Refrigeration and Air conditioning

and air conditioning
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NFR .. . . . -
Code Activity Main Source of information on activity data
3B Manure management MAPA Statistics + Husbandry Surveys + Livestock Farm Registry
(REGA) + Animal Individual Identification Registry (RIIA)
3D Agricultural Soils MAPA Statistics + Husbandry Surveys
3F Field burning of agricultural residues | MAPA Statistics + Nitrogen and Phosphorous Balance in
Spanish Agriculture (BNyPAE)
5A Biological treatment of waste - Solid Individualized questionnaire + MITECO Statistics

waste disposal on land

5B1 Biological treatment of waste - MITECO Statistics
Composting
5B2 Biological treatment of waste - Individualized questionnaire + MITECO Statistics

Anaerobic digestion at biogas facilities

5Cla Municipal waste incineration

Individualized questionnaire + MITECO Statistics

5C1lbiv | Sewage sludge incineration

MITECO Statistics

5C1bv Cremation

Estimation based on National Statistical Data (INE) +
Information from the main business associations

5C2 Open burning of waste MAPA Statistics

5D1 Domestic wastewater handling Data from OECC + National Statistical Data (INE)
5D2 Industrial wastewater handling Estimation based on National Statistical Data (INE)
5E Other waste Madrid City Council statistics + MAPFRE foundation

The most important information required from the National Focal Points is listed in the following

table.
Table 1.33.3  Information provided from the focal points
Ministry Department Information required
Ministry of D.G. for Infrastructure - Fuel consumption in military tactical equipment.
Defence - Breakdown of consumption grouped by multilateral and
unilateral operations.

Ministry of D.G. for Traffic - Registration and de-registration of vehicles in the fleet.

Interior - Characteristics of registered vehicles (propulsion system...).
- Vehicle fleet distribution by type of vehicle, fuel and age.
- Historical technical inspection of vehicles data information.

Ministry of D.G. for Roads - Distances travelled by vehicles (broken down by institution

Transport and responsible for the road).

Sustainable - Map of roads.

Mobility - Historical information on running fleet.

- Kilometres of roads by type of road and pavement.

State Air Safety Agency

- Statistics on movements of civil aircraft

D.G. for Merchant Navy
State Ports Authority

- Statistics on movements of vessels, lengths of stay and port
entry and departure times.

- National / international shipping traffic.

- Register of vessels.

- Cartographic information on routes.

and Budget
D.G. for Road Transport

D.G. for Economic Planning

- Permanent survey on haulage of goods by road.

S.G. for Infrastructure,

Planning and Transportation

- Passenger and freight mobility by means of transport.

Institute

D.G. National Geographic

- Soil maps (1:1.000.000).
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Ministry Department Information required
Ministry of Spanish Agency of - Medicinal N,O consumption data.
Health Medicines and Health-Care
Products

Ministry of National Statistical Institute |- Industrial survey of companies and products.

Economic - Industrial production index.

Affairs and - National accounts.

Digital

Transformation

Ministry for the
Ecological
Transition and
the
Demographic
Challenge

Secretariat of State for
Energy

- IEA and Eurostat international questionnaires:

- Heat and electricity.

- Natural gas.

« Oil-based products.

- Coals.

- Renewable energies and waste.

- Other energy-related statistics.

- Service stations.

- Institute for the Diversification and Saving of Energy (IDAE): co-
generation, biomass and activity variables in RC&I sector and in
combustion plants with a thermal capacity lower than 50 MWth.

NOTE: This source also edits the publication entitled “La Energia

en Espafia” (Energy in Spain) used as background information on

energy.

D.G. for Environmental
Quality and Assessment

- Incinerators of waste oil.

- Information of the National Sludge Register.

- Generation/treatment balance of waste.

- Composition of waste landfilled.

- Managed landfills.

- Unmanaged landfills.

- Municipal waste composting plants.

- Update of the survey entitled “Estimation of sewage sludge
production and treatment at wastewater treatment plants”
provided by CEDEX.

- Information on chlor-alkali sector.

D.G. for Water

- Information on wastewater.

Spanish Office for Climate
Change

- Basic information for the drafting of the CO, verification reports
from the plants subject to the emissions trading regime.

- Information on the accounting of Kyoto Protocol units.

- Information on the national register.

- Information on Article 3, paragraph 14 of the Kyoto Protocol.

State Meteorological Agency

- Temperature (air and land) wind speed and wind direction,
cloudiness, precipitation and insolation.

D.G. for Biodiversity, Forests
and Desertification

- Estimation of living biomass in afforestation and reforestation.

- Wildfires statistics.

- Controlled burning statistics.

- Estimation of living biomass in forest land remaining as such.

- Forest Statistics Yearbook.

- Carbon stocks in dead wood and the detritus of forest land
remaining as such.

Ministry of
Agriculture and
Fishing and
Food

National Agency for
Agricultural Insurance
(ENESA)

- Accident claims information due to fire in insured agricultural
and forestry productions.

D.G. for Agricultural
Production Health

- Information of biomethanization plants (slurry).
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Ministry Department Information required
D.G. for Production and - Surface, yield and production of crops.
Agricultural Markets - Burning of agricultural residues.

- Consumption of synthetic fertilizers.

- Application of fertilizers.

- Consumption of pesticides and phytosanitary products.

- Fleet on self-propelled mobile farm machinery.

- Stationary combustion plants.

- Functions and parameters for the estimation of the growing
biomass function in woody crops.

S.G. for Analysis, - Crop transitions including, at least, a woody crop.

Coordination and Statistics | - Soil conservative management practices.

- Censuses/Surveys of cattle breeding assets.

- Statistics on husbandry production (milk, meat, etc.).

- Transitions of areas that can be exploited by grazing and / or
harvesting to feed livestock.

D.G. for Food Industry - Diet (protein content).
D.G. for Fisheries and - Statistics on the operational fishing fleet.
Aquaculture Management - Database on the fishing fleet.

1.3.4. Geographical distribution of data

The present 2025 IIR edition contains detailed information on annual emission estimates of air
pollutants by source in Spain for the whole national territory, in the case of the CLRTAP report,
and for the national territory excluding the Canary Islands, in the case of the Directive 2016/2284
(as established by its article 2.2). Unless explicitly said, emission data quoted in this IIR refer to
the whole Spanish territory including the Canary Islands.

The Inventory team is currently working on the update and improvement of geo-location of
emissions in Spain. In this light, important efforts are being carried out to widen the number of
installations identified as punctual emissions sources, aiming at closing the gap between
inventory point sources and installations reporting under ETS and PRTR systems. Similarly, the
Inventory team is actively working in improving the estimative geo-location of other emissions,
such as those related to transport activities and those occurring in urban areas.

1.4. Key categories

The Spanish Inventory System applies the Approach 1 to calculate the Key Categories, by level
(Level Assessment) and trend (Trend Assessment) following the EMEP/EEA Guidebook (2023).

The identification of the key sources has been calculated for the main pollutants (NOx, NMVOC,
S0O,, NH3 and CO), Particulate Matter (TSP, PM1o, PM; s and Black Carbon), Priority Heavy Metals
(Pb, Cd and Hg) and POPs (PCDD/PCDF, PAHs and PCBs).

For Level Assessment, a threshold of 95% is defined for the cumulative distribution function of
the emissions according to the activities in the Inventory. All activities included in the cumulative
distribution function can be considered within that threshold to account for approximately 90%
of the overall inventory uncertainty.
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For Trend Assessment, Approach 1 also specifies a threshold of 95% but defined in this case with
regard to the contribution of the activities to the trend metrics’.

The results obtained in the identification of key categories by pollutant are shown in a summary
table below. It is indicated by pollutants and the identification for level (L) or trend (T).

For further details per pollutant and NFR sector are provided in Appendix 1 “Key category
analysis”.

1 The respective metrics for the level and trend are calculated by the following formulae:

E
(1) L= g

E.e — E
(2)  Tye= ‘( t x'o)/(Et —Ep)

where:

Lyt is the level assessment for category x in year t.
Tyt is the trend assessment for category x in year t.
Ex: and Exo are the emission estimations for category x in year t and 0, respectively.

0 is the base year (i.e. 1990 for main pollutants, metals and persistent organic pollutants; and 2000 for particulate
matter).
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Table 1.44.1  Assignation of KC

NFR NFR Category NOx NMVOC SO NHs PMzs | PMyp | TSP | BC | CO | Pb | Cd Hg l;g';? PAHs | HCB PCBs
1Al1a Public electricity and heat production L-T L L-T - L-T L-T L-T - L - L-T | L-T T - L -
1A1b Petroleum refining L-T - T - - - - - - - L - - - - -
1A1c Manufacture of solid fuels and other energy industries - - - - - - - - - - - - - - - -
1A2 Manufacturing Industries and Construction L-T L L-T - L-T L-T L-T L-T | L-T L L-T | L-T - L L -
1A3a Aviation LTO (civil) L - - - - - - - - - - - - - - -
1A3b Road transport L-T L-T T T L-T L-T L-T LT | LT | LT L L - L - -
1A3c + 1A3e + 1A5 Other transport - - - - - - - - - - - - - - - -
1A3d Navigation L-T - L - L L - - - - - - - - L -
1A4a + 1A4b Commercial/institutional/residential L L-T L - L-T L-T L-T L-T | L-T - L L L-T L-T L -
1A4c Agriculture/Forestry/Fishing L-T T - - L-T T T L-T L - - - - - - -
1B Fugitive Emissions from Fuels - L-T L-T - - - - - - - - - - - - -
2A Mineral products - - - - L-T L-T L-T - - L L - - - -
2B Chemical industry - L L T - - L - - - - T - - - -
2C Metal production - - L - - T - - L-T L L L L-T L-T L L
2D Solvents use - L-T - - - - - - - - - L - - - -

2G+2H +21+2)+2K+2L | Other products use and industrial processes - L-T L - L-T L-T L - - - L - - - - L-T
3B Manure management - L-T - L-T L L L-T - - - - - - - - -
3D Crop production and agricultural soils L-T - L-T L L-T L-T - - - - - - - T -
3F Field burning of agricultural wastes T T - T T T T T T - T T T T - -
3l Agriculture other - - - - - - - - - - - - - - - -
5A Biological treatment of waste: Solid waste disposal on - - - - - - - - - - - - - - - -
land

5B Biological treatment of waste - - - - - - - - - - - - - - - -
5C Incineration L - L - L-T L-T L-T L-T L L L L-T L-T - L -
5D Wastewater handling - - - - - - - - - - - - - - - -
5E Other waste - - - - - - - - - - - - L - - -
6A Other - - - - - - - - - - - - - - - -

L-Level; T-Trend
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1.5. Quality Assurance and Quality Control (QA/QC) and verification

This section provides an overview of the Spanish Inventory QA/QC system, including verification
and treatment of confidential issues. The system has been designed following the guidance
provided in the 2006 IPCC Guidelines and the 2019 EMEP/EEA Guidebook. The European
Commission Staff Working Document SWD(2013)3082 has also been used as a reference.

As stated in section 1.2 Institutional arrangements, the Spanish Inventory System (SEl) is in
charge of the compilation and maintenance of both the Air Pollutant and the Greenhouse Gas
Emissions Inventories, as well as the elaboration of the national emissions projections. A
complex network of data providers allows the Inventory gathering the necessary data for
inventory compilation (national focal points, organizations, sectoral associations, companies).
Despite most of these partners having their own QA/QC systems ensuring high-quality raw data,
the Inventory System coordinates and complements QA/QC activities in order to meet quality
objectives.

Since the Spanish Inventory System is responsible for the compilation and reporting of both GHG
and Air Pollutants Inventories, the QA/QC system follows an integrated approach, covering both
Inventories. For this reason, references to the GHG Inventory may appear in this document.

1.5.1. The QA/QC system

The Inventory QA/QC system constitutes the general framework for QA/QC planning, QA/QC
implementation, documentation and archiving activities. Spanish Inventory QA/QC is well
balanced against time and resources availability, and uses the widely known PDCA cycle
approach (plan-do-check-act). As good practice suggests, the system consists of the following
elements:

— A QA/QC and verification coordinator, also functioning as Inventory compiler.
— AQA/QCplan.

— QC procedures: both general and category-specific procedures.

— QA/QC system interaction with uncertainty analyses.

— Verification activities.

— Reporting, documentation and archiving procedures.

All these elements are included and properly described in the QA/QC Inventory plan, which is
revised and implemented throughout the different stages of the annual Inventory compilation
and reporting cycle.

1.5.2. The QA/QC plan

The plan is conceived as an internal tool for organising verification and QA/QC activities in order
to ensure the continuous improvement of the Inventory and the fulfilment of its objectives. The
plan affects all stages of the Inventory’s development and is periodically reviewed to ensure that

2 Commission Staff Working Document “Elements of the Union greenhouse gas inventory system and the Quality
Assurance and Control (QA/QC) programme”, available in SWD(2013)308.
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includes all the changes occurring in activities and inventory processes detected by the
Inventory’s working group and the recommendations of external review teams.

The QA/QC plan has 6 main purposes:

1. To set general and specific goals for the quality of the Inventory emission estimates and
outputs.

2. To set roles and responsibilities within the Inventory system.

3. To set general and category-specific QC activities and a scheduled time frame for its
application.

4. To set QA procedures.
5. To assure that key outputs of QA procedures underpin the improvements plan.

6. To provide general procedures for reporting, documentation and archiving.

1.5.3. Quality objectives

The Inventory QA/QC system seeks to respond to Spain’s reporting obligations in a timely,
transparent, consistent, comparable, complete and accurate manner. Furthermore, the QA/QC
system intends to contribute to the improvement of quality of the Inventory. Specific quality
objectives are established in order to provide concrete and measurable indicators to assess the
quality of the Inventory system. These have been organized around general objectives of:
timeliness, transparency, consistency, completeness, comparability and accuracy and inventory
improvement:

Table 1.55.1 General and specific objectives from the QA/QC plan

SBE] Specific objectives
objectives P )
Timeliness To meet all the internal stage-specific deadlines during inventory compilation.

To meet all the Inventory reporting obligations on time.

Transparency | To provide transparent information in the report, including procedures applied for gap filling.

To provide background information on activity data and methodologies.

To include reasonable descriptions and justifications of trends in the report.

To use notation keys in accordance with 2006 IPCC GL and 2019-2023 EMEP/EEA GB reporting
guidelines.

To provide transparent explanations for the use of NE and IE notation keys.

To transparently include detailed explanations for recalculations in the report.

To assure that Inventory review recommendations related to transparency are addressed, to the
extent possible, in the subsequent inventory edition.

To include information on QA/QC in the report.

Consistency To assure a consistent time-series of emissions, activity data and implied emission factor.

To assure internal consistency for emissions aggregations.

To assure that inventory review recommendations related to consistency are addressed, to the
extent possible, in the subsequent Inventory edition.

To assure consistency among final emission estimates submitted to different reporting
obligations, taking into account reasonable differences in geographical scope, categories, etc.

To use, where possible, same methodologies and datasets along the time-series.

To assure that estimation methods are consistent with the methodological guidance provided by
2006 IPCC GL and 2019-2023 EMEP/EEA GB.

53



ES—-IIR—-2025

1. INTRODUCTION

General
objectives

Specific objectives

To assure consistency between data reported in reporting tables and data included in reports.

Completeness

To assure that all categories and gases/pollutants have been estimated. In case a
category/gas/pollutant is not estimated, the appropriate explanation and notation key has been
used (transparency).

To assure that inventory review recommendations related to completeness are addressed, to the
extent possible, in the subsequent inventory edition.

To assure that all reporting tables provide an emission estimate or a notation key.

To assure that information on completeness is included in the report.

To assure that a summary of changes related to completeness is provided in the report.

To assure the notation keys NE, NO, NA and IE are correctly used.

To assure that all the information due is included in the submission to meet all the reporting
obligations.

Comparability

To assure that IPCC and EMEP/EEA guidance is followed concerning selection of activity data,
methods, use of notation keys and allocation of emissions into the difference categories.

To assure the use of the latest reporting templates and nomenclature consistently with reporting
requirements.

To assure that inventory review recommendations related to comparability are addressed, to the
extent possible, in the subsequent Inventory edition.

To adequately implement decisions adopted in workshops and expert meetings addressing
comparability (e.g. WG |, TFEIP, etc.).

Accuracy

To assure that category-specific emission factors are used when category-specific activity data is
available.

To assure that quantitative uncertainty assessment is performed.

To assure that tier 2 or higher tier methods are used for estimating emissions from key
categories.

To assure that high uncertainty key categories are prioritised for methodological reviews and
planned improvements.

To assure that inventory review recommendations related to accuracy are addressed, to the
extent possible, in the subsequent Inventory edition.

To minimize transcription and unit conversion errors.

Inventory
improvement

To contribute to improving the overall quality of the Inventory.

To assure that review recommendations are prioritized and implemented.

1.5.4. Roles and responsibilities

The DGCEA of the MITECO, as the competent authority of the Spanish Inventory System (SEl), is
the body responsible for the Inventory’s QA/QC system, acting as QA/QC manager, and has the
support of specific technical assistance for undertaking the tasks required by this system.

The main responsibilities of the QA/QC manager are:

— To coordinate QA/QC activities for the SEI.

— To collect and reference the internal procedures for QA/QC used by the information
providers and other organisations which cooperate with the SEI.

— To ensure the development and application of the QA/QC plan.
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1.5.5. Timeline

Throughout the annual Inventory cycle, Spain has to meet an important number of international
reporting obligations, starting by the end of July with the submission to European Commission
of the Proxy GHG estimates and ending the 15 April with the submission to the UNFCCC of GHG
emissions estimates and NIR, or later in May if gridded and LPS emission data are to be
submitted under LRTAP Convention or EU NECD. In the middle, a number of submissions are due
in compliance with the LRTAP Convention, the EU NECD and the EU Regulation for the reporting
of GHG emissions. In addition to these international obligations, Spain has to meet formal
internal and other informal and ad-hoc data requests.

The Spanish QA/QC system takes into account this condensed sequence of reporting obligations,
stablishing internal deadlines for the different stages of the Inventory cycle. Furthermore,
QA/QC activities are scheduled accordingly.

Table 1.55.2  Main international emission inventory reporting requirements to be met by

the SEI
Id Obligation Organization GAS/POLLUTANTS Deadline
1 | Approximated greenhouse gas inventories. July, 31st
- - - European GHG
2 | Greenhouse gas inventories - Regulation (EU) Commission (EC) January, 15th
2018/1999 (Governance). CRT tables.
3 | LRTAP Convention. NFR tables. UNECE
4 | National Emission Ceiling Directive (NECD) - European February, 15th
Directive (EU) 2016/2284. NFR tables. Commission (EC) )
All Air Pollutants
LRTAP Convention. NFR tables + IIR. UNECE
National Emission Ceiling Directive (NECD) -
Directive (EU) 2016/2284. NFR tables + IIR.
. . . European March, 15th
7 | Greenhouse gas inventories - Regulation (EU) Commission (EC)
2018/1999 (Governance). CRT tables + NIR.
Regulation (EU) 2018/841 (LULUCF). GHG
Greenhouse gas inventories - UNFCCC. CRT UNFCCC April, 15th
tables + NID.
10 | Gridded and LPS emission data under the European
National Emission Ceiling Directive (NECD) and | Commission (EC) Air Pollutants May, 1st
LRTAP Convention. UNECE

The next figure shows the main reporting obligations and quality checks throughout the Spain
inventory compilation process.
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Data processing (PG-PS)
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Figure 1.55.1 Timeline for the Inventory compilation process

1.5.6.

Quality control and documentation

Throughout the Inventory cycle, different quality control activities and procedures are
performed and properly documented. The next table includes key QC activities organized by the
stage of the Inventory cycle where they occur, with details of the target quality objective and
the checking and documentation tool used for their performance.

Table 1.55.3  Key QC activities included in the QA/QC plan
Invento Target Checking and
v ID QC actions quality documentation
stage A
objective tools
Inventory IP.01 | Review of reporting obligations. TIM -
planning IP.02 | Prioritisation of improvements (general and sector-specific) | TIM, ACC, | Improvement
(IP) based on results from QA activities (reviews and audits), IMP plan
uncertainty analysis, timeliness and resources.
IP.03 | Development of a timeline of individual tasks, with TIM -
checkpoints for the preparation of the different stages.
IP.04 | Review of methodologies for new key categories appeared | IMP Key categories
in two consecutive Inventory editions. analysis tool
Data DC.01 | Update of contact details, data format, data contents and TIM, CON, | DRDB
collection deadlines for every data provider. COM, COP
(DC) DC.02 | Check for relationships between every data set and the COM, COoP
corresponding CRF/NFR activities.
DC.03 | Second-person reviewing of every draft data request prior | ACC
to submitting.
DC.04 | Second-person tracking of data requests: dates of request | TIM, COP
and delivery, state of delivery, deadlines, etc.
DC.05 | Completeness and consistency checks on receipt of every CON, COoP
data set delivered.

3 TIM: Timeliness; TRA: Transparency; CON: Consistency; COM: Completeness; COP: Comparability; ACC: Accuracy;
IMP: Inventory improvement.
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Invento Target Checking and
v ID QC actions quality documentation
stage s .
objective? tools
Data PG.01 | Review of methodologies applied and comparison with CON Methodological
processing methodological guidance provided by 2006 IPCC GL and guidelines
- General 2019-2023 EMEP/EEA GB.
(PG) PG.02 | Checks of data processing spreadsheets: calculations, units, | ACC Data processing
conversions. spreadsheets
PG.03 | An uncertainty value is provided for every category at the ACC Inventory
key categories aggregation level. emissions
PG.04 | Embedded QC checking queries and constraints in the CON, database
Inventory emissions database for integrity assurance. COM, ACC
PG.05 | Automated data import routines. ACC Data import tool
PG.06 | Record date of data processing completed for every data TIM, COM | DRDB
request processed.
PG.07 | Source-level completeness, consistency and recalculation TIM, CON, | QC report
- checks (activity data, emission factors and emission coM generating tool
PG.15 | estimates).
PG.16 | Documentation of any change concerning methodology or | TRA Inventory quality
activity data from previous years. management
tool
PG.17 | Second review of data: source-level completeness, CON, COM | QC excel tool
consistency and recalculation checks.
PG.18 | Consistency checks for point sources data loading into the | CON, COM | Inventory
- CIEDB. emissions
PG.24 database
Data PS.01 | Inventory fuel balance vs national fuel statistics. CON,
processing COM, ACC
- Catggory PS.02 | Comparison between reference and sectoral approach for | CON, COM | Spreadsheet
?pe)uflc fuel consumption.
PS
PS.03 | Product/input ratios: CON Source-specific
- Transformation of energy. spreadsheets
- Production energy requirements (quantity of energy per
unit of product).
- Agricultural or livestock production.
- Generation and processing of wastes.
PS.04 | Composition of materials evolution:
- Density
- Carbon content
- Carbonates content
- VOC contents
PS.05 | Composition of fuels evolution:
- Molar gas composition
- Carbon content
- Net calorific values
PS.06 | Correlation between fuel mix evolution, climatology and
energy price.
PS.07 | Mass balance checks.
PS.08 | Correlation between different data sources for air traffic
(EUROCONTROL vs AENA) PS.09 See category-specific
chapters for detailed information.
Emission EC.01 | Verification that the estimation algorithms operate ACC Inventory
Calculation correctly. emissions
(EC) database
EC.02 | Overall completeness check: estimates for all categories, COM QC excel tool
subcategories, gases/pollutants and years.
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Invento Target Checking and
v ID QC actions quality documentation
stage s .
objective? tools
EC.03 | Overall IEF trend checks: outliers detection. CON

Outputs OP.01 | Database lockage. TIM, CON | Inventory

(OP) emissions
database

OP.02 | Draft outputs generation for second-person review before | CON, COM | -
submitting.

OP.03 | Total emissions cross-check: by sector and by gas/pollutant. | CON QC excel tool

OP.04 | Checks on the correctness of emissions aggregation and CON, CcopP
allocation.

OP.05 | Time-series consistency checks. CON

OP.06 | Version checks: current outputs are cross-checked with last | TRA, CON | Recalculation
edition outputs. Any changes must be explained. analysis tool

Inventory quality
management
tool

OP.07 | Geographical coverage checks. cop Inventory

emissions
database

OP.08 | Consistency check between Inventory and ETS GHG COP, ACC | AnnexV
emissions. Reporting format

(Art.10- Reg. (EV)
No 749/2014
OP.9 Notation keys checks: completeness and harmonisation. TRA, Inventory
COM, COP | notation keys
database

OP.10 | Embedded database queries for consistency assurance CON Inventory
between data exported from the Inventory database and emissions
data entered into reporting tools (CRF Reporter, NFR database
tables, etc.).

OP.11 | Automated data transfer between the Inventory emission | CON, ACC | Data transfer
database and the official reporting tools (CRF tool
reporter/NFR) to minimize transcription errors.

OP.12 | Running of the official reporting tools’ built-in checks (CRF | CON, COM | Official reporting
Reporter and RepDab). tools

Report RP.01 | QC checklist for reports preparation. TRA, CON, | Chapter-specific
Preparation ACC QC checklist
(RP) RP.02 | Second-person review of every draft chapter generated. TRA, CON, | -

ACC
Archiving AR.01 | Archiving of database files, spreadsheet files, source data, |- Inventory folder
(AR) manuals, reports. system

AR.02 | Update of the National Inventory System webpage? with all | TRA MITECO Website
the information submitted during the Inventory cycle.
Additional information on emissions at different
aggregation levels and a set of methodological fact sheets
are included as well.

4 https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/sistema-espanol-de-inventario-sei-

/default.aspx
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1.5.7. Quality control and documentation tools

A short overview of the five main QC tools used by the Inventory is provided below.

1.5.7.1. Data request database (DRDB)

Overall management of data collection and registry of QC results during data processing is
carried out with the Data Request Database (DRDB). This database includes two different
operating modules:

1. The contacts database connected with the data requests tracking system.

2. A QC module for the registration of the progress in data processing and all the issues
raised during the performance of QC activities.

T s AL STow

i SEL SISTEMA DE CARGA DE DATOS SOLICITUDES DE INFORMACION

SOLICITUDES DE INFORMACION
SISTEMA DE CONTROL DE CALIDAD (Q€)
GESTION DE CUESTIONARIOS

Panel de navegacion

$
2 SAUR

Figure 1.55.2 Examples of screenshots of the DRDB

1.5.7.2. Data import tool

An Excel-based file with embedded macros allows uploading data into the CIEDB. This tool first
checks for data integrity and data structure before uploading. If integrity is not assured, an error
message pops-up and a list of errors to solve are provided. Once integrity checks have been
successfully passed, data are automatically imported into the database. After importing, the tool
automatically executes the necessary compiling and calculating processes and produces a QC
report. This report consists of a spreadsheet showing time-series for current and past edition
for activity data, emission factors and emi