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EXECUTIVE SUMMARY

Section last updated in March )2

The Belgian Informative Inventory Report (IIR) is the descriptive report that accompanies the Belgian
emission inventory of air pollutants submitted by 15 Februanb 20@ler the Convention on Long
Range Transboundary Air Pollution (CLRTAP) of the United Nations Economic Commission for
Europe (UNECE) and in the framework of the revised National Emission Ceilings Directive (NECD
2016/2284/EUV).

This report follows the recommended structure for the Informative Inventory Report (IIR, Annex I,
revised in 2021). It provides background information on institutional arrangements for inventory
preparation, methodologies, data sources, emission fastds QA/QC activities, key source analyses,

trend analyses, recalculations and improvement plans. Furthermore, for each sector more detail is given
on the methodologies and assumptions made for estimating the Belgian air emissions. The emission data
preseted in this report were compiled according to the recommendations of the Guidelines for
Estimating and Reporting Emission Data under CLRTAP (ECE/EB.AIR/97) revised in 2014
(ECE/EB.AIR/125). For the reporting, the NFR2019 templates provided by the EMER @ent
Emission Inventories and Projections were tis€tle submission dfebruary2026 contains emissions

and activity data from 199@023 (recalculated) and 2@2(first reporting). The 20& submission
includes emission data of the pollutants covered in the Convention and its Protocols. These are the main
pollutants (NQ, SQ,, NMVOC, NHs;, CO), particulate matter (PN PNy, TSP, BC), heavy metals

(Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn) and persistent organic pollutants (P@eBD/PCDF, PAHS,

HCB, PCB). Belgiunalsoreports black carbon emissions.

Belgium reports road transport emissions based on fuels sold. However, the emissions based on fuels
used will be used for compliance checking in accordance with the EMEP reporting guidance.

The improvement of the emission inventory and the IIR is a constant and progressive work. The tuning

and information exchange between the regions is taken care of in the bosom of the CCIEP Working
Group O6Emi ssions©é. Addi t i entsdakelplace cobaeraingtthie pracéicalc o n s
harmonisation of emission calculations between the regions. The recommendations made by the TERTs

in the previous NECD and CLRTAP reviews were carefully studied and implemented in the extent
possible Details are irthe sectoral chapter§able0-1 summarizes per sector whether the condensable
component of Py and PM s is included or not, with reference to the emission factors used.

Main differences from last submissibmecalculations
Recalculations and new emission estimations are described in detail in the sector chapters.
Main plans for improvement

Improvements are described in detail in the sector chapters.

TableO-1 Information on filterable or total particulate matter emissiorghe condensable component
is included x = the condensable component is excluded; p = the condensable component is partially
included/excluded; u = it is unknown whether condensables are included/excluded.

NFR Source/sector name Included/excluded EF reference Comments
Public electricity and hea IR tables 32, 33,
1Ala production X 35
1 www.ceip.at


http://www.ceip.at/

NFR Source/sector name Included/excluded EF reference Comments
emissions anc
measuring methoc
via integrated
environmental
1A1b Petroleum refining X reports
Manufacture of solid fuels
1Alc and other energy industries X IIR table 319
Walloon region: IPCC
companies: filterable
Remainder in Flanders: unknow
Stationary combustion ir EMEP/EEA (from EMEP GB, except fol
manufacturing industries an Guidebook 2023 renewable solid fuels wher
1A2a construction: Iron and steel px IIR table 324 'highest standards' are used
Walloon region: IPCC
companies: filterable
Remainder in Flanders: unknow
Stationary combustion ir EMEP/EEA (from EMEP GB, except foi
manufacturing industries an Guidebook 2023 cokes, coals and renewable so
construction: Nofferrous IIR table 327 and fuels where 'highest standarc
1A2b metals px table 321 are used)
Walloon region: IPCC
companies: filterable
Remainder in Flanders: unknow
EMEP/EEA (from EMEP GB, except foi
Stationary combustion ir Guidebook 2023 cokes, coals and renewable so
manufacturing industries an IIR table 327 and fuels where 'highest standarc
1A2c construction: Chemicals px table 321 are used)
Walloon region: IPCC
companies: filterable
Remainder in Flanders: unknow
Stationary combustion ir EMEP/EEA (from EMEP GB, except foi
manufacturing industries an Guidebook 2023 cokes, coals and renewable so
construction: Pulp, Paper ar IIR table 327 and fuels where 'highest standarc
1A2d Print px table 321 are used)
Walloon region: IPCC
companies: filterable
Stationary combustion ir Remainder in Flanders: unknow
manufacturing industries an EMEP/EEA (from EMEP GB, except foi
construction: Food Guidebook 2023 cokes, coals and renewable so
processing, beverages al IIR table 327 and fuels where 'highest standarc
1A2e tobacco px table 321 are used)
Walloon region: IPCC
companies: filterable
Stationary combustion ir EMEP/EEA Remainder in Flanders: unknow
manufacturing industries an Guidebook 2023 (from EMEP GB, except foi
construction:  Nosmetallic IIR table 330 and other fuels where ‘highes
1A2f minerals pX table 321 standards' are used)
Mobile  Combustion in
manufacturing industries an based on emissiol
construction: (please specif factors of TREMOD
1A2gvii  inthe lIR) i model (2004)
Walloon region: IPCC
companies: filterable
Remainder in Flanders: unknow
Stationary combustion ir EMEP/EEA (from EMEP GB, except foi
manufacturing industries an Guidebook 2023 cokes, coals and renewable so
construction: Other (pleas IIR table 334 and fuels where ‘highest standarc
1A2qviii  specify in the IIR) px table 321 are used)
PM nonvolatile +
PM volatileorg +
PM volatile-sul.
International aviation LTO (EUROCONTROL)
1A3ai(i)  (civil) i IIR table 338, 339
PM nonvolatile +
Domestic aviation LTO PM volatileorg +
1A3aii(i) (civil) i PM volatile-sul.




NFR Source/sector name Included/excluded EF reference Comments
(EUROCONTROL)
IIR table 338, 340
Road transport: Passeng EMEP/EEA
1A3bi cars i Guidebook 2023
Road transport: Light duty EMEP/EEA
1A3bii vehicles i Guidebook 2023
Road transport: Heavy dut EMEP/EEA
1A3biii vehicles and buses i Guidebook 2023
Road transport: Mopeds ¢ EMEP/EEA
1A3biv motorcycles i Guidebook 2023
Road transport: Gasolin EMEP/EEA
1A3bv evaporation i Guidebook 2023
IIR table 341
(exhaust), A3
1A3c Railways u (nonrexhaust), 14
Dutch EMS
International inland Protocol (Oonk
1A3di(ii)  waterways u 2003), IR 3.4.2.4
Oonk et al. (2003)
till 2007, CCNR
standards from 200°
National navigation on; IIR table 345,
1A3dii (shipping) u 3-46
based on emissiol
Other (please specify in th factors of TREMOD
1A3eii IIR) i model (2004)
Commercial/institutional: IIR table 348, table
1A4ai Stationary pi/px 3-49 and Annex 3
wood i
natural gas X
gasoil u
coal u
Commercial/institutional:
1A4aii Mobile IE in 1A3eii
IIR table 350, table
1A4bi Residential: Stationary pi/px 3-51 and Annex 3
wood i
natural gas u
gasoll X
coal u
Residential: Household an
1A4bii gardening (mobile) u
EMEP/EEA
Guidebook 2023
Tier 2: dependent or
technology and fuel
filterable or unclear
Agriculture/Forestry/Fishing: whether ef represen
1A4ci Stationary u/px filterable or total
based on emissiol
Agriculture/Forestry/Fishing: factors of TREMOD
Off-road vehicles and othe model (2004) (IIR
1A4cii machinery u 3.5.2.4)
Dutch EMS
Agriculture/Forestry/Fishing: Protocol (Oonk
1A4ciii National fishing u 2003), IR 3.5.2.5
IIR table 355, ef
partly based on
emission factors of
TREMOD  model
(2004), partly basec
on EMEP/EEA
Other, Mobile (including Guidebook 2023
military, land based anc partly based on
1A5b recreational boats) i EUROCONTROL




NFR Source/sector name Included/excluded EF reference Comments
Fugitive emission from solic
fuels: Solid fuel
1B1b transformation X IIR table 356
2A1 Cement production X IIR table 41
2A2 Lime production X IIR table 42
2A3 Glass production X IIR table 43
Quarrying and mining ol
2A5a minerals other than coal X IIR table 44
2A5b Construction and demolition X IIR table 45
IR 4.2.1.6;
emissions are
reported by the
industrial
companies via the
integrated
Storage, handling an environmental
2A5¢c transport of mineral products u reports
IIR 3.7.2.1;
emissions are
reported by the
industrial
companies via the
integrated
Other mineral  products environmental
2A6 (please specify in the 1IR) u reports
2B6 Titanium dioxide production IE in 2B10a
IR 4.2.2.3:
Emissions reportec
by industries via
environmental
Chemical industry: Othel reporting
2B10a (please specify in the 1IR) u obligations
Storage, handling an
transport of chemica
products (please specify i
2B10b the 1IR) IE in 2B10a
2C1 Iron and steel production X IIR4.2.3.1
2C2 Ferroalloys production IE in 2C7c
2C3 Aluminium production IE in 2C7c
2C4 Magnesium production IE in 2C7c
2C5 Lead production IE in 2C7c
2C6 Zinc production IE in 2C7c
2C7a Copper production IE in 2C7c
2C7b Nickel production IE in 2C7c
IR 4.2.3.5:
Emissions reportec
by industries via
environmental
Other metal productior reporting
2C7c (please specify in the 1IR) u obligations
IIR 4.2.3.6:
Emissions reportec
by industries via
environmental
Storage, handling an reporting
transport of metal product obligations or by
2C7d (please specify in the IIR) X using default EF.
IIR 4.2.4.2:
Emissions reportec
by industries via
environmental
reporting
obligations + Tierl
EF Guidebook 2012
2D3b Road paving with asphalt u/px (table 31) Wallonia: filterable




NFR

Source/sector name

Included/excluded EF reference

Comments

2G

Other product use (pleas
specify in the IIR)

EMEP/EEA
Guidebook 2016
table 315 (tobacco
use); table 34
(fireworks)

2H2

Food and beverages industr

IIR table 49: Study
Schrooten & Van
Rompaey (2002)

21

Wood processing

IE in 2L

2L

Other production,
consumption, storage
transportation or handling o
bulk products (please specil
in the 1IR)

IIR 4.2.9: Emissions
reported by
industries via
environmental
reporting
obligations

5A

Biological treatment of wastt
- Solid waste disposal on lan

IIR 6.1: EMEP/EEA
Guidebook 2016 in
Flanders (not founc
in Guidebook
2016); TIER 3 in
Wallonia

5Cla

Municipal waste incineration

u/px

Emissions reportec
by industries via
environmental
reporting
obligations

5C1bi

Industrial waste incineration

u/px

Emissions reportec
by industries via
environmental
reporting
obligations

5C1lbv

Cremation

EMEP/EEA
Guidebook
table 31

2023

5C2

Open burning of waste

EMEP/EEA
Guidebook 2016

5E

Other waste (please specify
IIR)

EMEP/EEA
Guidebook
table 32 to 36

2023




1 INTRODUCTION

Section last updated in March )2

1.1 NATIONAL INVENTORY BACKGROUND

Increasing problems of transboundary air pollution led to the signature of the Convention on Long Range
Transboundary Air Pollution (CLRTAP) by the United Nations Economic Commission for Europe
(UNECE). This Convention was adopted in November 1979 in Geaed ratified by Belgium in July

1982. The Convention came into force in March 1983.

The CLRTAP, together with the 8 Protocols that followed, is a framework for international scientific
collaboration and policy negotiation to combat air pollution including long range transboundary air
pollution. The 51 member parties to the CLRTAP comhétiselves to develop policies and strategies

to reduce air pollutants which threaten human health and ecosystems. The different Protocols that
followed the Convention aim at the reduction of specific pollutants like B€avy metals, POPs, and
emissionsédading to acidification, eutrophication and ground level oZbable1-1 gives an overview

of the ratification status of Belgium to the Convention and its Protocols.

Tablel1-1 Belgian ratification status on the CLRTAP and its Protocols

Convention on Signatur e Ratification
Transboundary Air

1979 CLRTAP 13/11/1979 15/ 07/ 1982
Protocol Signatur e Rati ficati on
1984 EMEP Protocqg25/02/1985 5/ 08/ 1987
1985 Sulphur Prot9/07/1985 9/ 06/ 1989
1988,PMOt ocol 1/ 11/ 1988 31/10/ 2000
1991 VvOC Protocol{19/11/1991 31/10/ 2000
1994 Sul phur Protl1l4/06/1994 31/ 10/ 2000
1998 POP Protocoll24/ 06/ 1998 8/ 06/ 2005
1998 Heavy Metal 24/ 06/ 1998 25/ 05/ 2006
1999 Gothenburg H4/ 02/ 2000 13/ 09/ 2007
2009 Amended POPH 12/ 06/ 2024
2012 Amended GP 25/ 06/ 2024
2012 Amended HMP 12/ 06/ 2024

In order to fulfil the obligations of the Protocols under the Convention, annual reporting of emission
data to the Executive Body of the Convention on Long Range Transboundary Air Pollution is required.

The Belgian national emission data reported under CLRTAP are established using the Guidelines for
Estimating and Reporting Emission Data under CLRTAP (ECE/EB.AIR/97), revised in 2014
(ECE/EB.AIR/125) for application in 2015 and subsequent years. The thr2@ked Nomenclature

For Reporting (NFR20191) was used as template for the reporting. The submission of the Belgian
emission inventory under CLRTAP and under the revised NECD contains emission and activity data of
the years 199®022 (recalculated) arzD23 (first reporting).

The Belgian inventory contains emission estimates foy, SOy, NMVOC, NHs, CO, particulate matter
(PMzs, PMho, TSP, BC), heavy metals (Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn), dioxins, PAH, HCB and
PCBs.

The key information needed to establish the emission inventories are energy balances (at regional level),
national statistics, annual reports of industrial facilities, transport statistics, etc. For several sectors (in



particular key sources) national or regional methodologies are developed to give the best emission
estimates. Other methodologies and emission factors are taken from the EMEP/EEA Air Pollutant
Emission Inventory Guidebook.

1.2 INSTITUTIONAL ARRANGEMENTS

In the Belgian federal context, major responsibilities related to environment lie with the regions.
Compiling atmospheric emissions inventories is one of these responsibilities. Each region implements
the necessary means to establish their own emissi@ntiony in accordance with the EMEP/EEA
Emission Inventory Guidebook. The emission inventories of the three regions are subsequently
combined to compile the national atmospheric emission inventory. Since 1980, the three regions have
been developing differérmethodologies (depending on various external factors) for compiling their
atmospheric emission inventories. During the last years important efforts are made to harmonise these
different methodologies, especially for the most important (key) sectorso@y;i this requires some
coordination to ensure the consistency of the data and the establishment of the national inventory. This
coordination is one of the permanent tasks of t
Committee for Internation&nvironmental Policy (CCIEP), where the different actors decide how the
regional data will be aggregated to a national total, taking into account the specific characteristics and
interests of each region as well as the available means. This workingognaipts of representatives

of the three regions and of the federal public services. The Belgian Interregional Environment Agency
(IRCEL T CELINE) is responsible for integrating the emission data from the inventories of the three
regions and for compilinthe national inventory.

The Interministerial Conference for the Environment is one of the permanent working groups of the
Concerted Action Committee and is composed of representatives of the several Belgian governments
authorized for environmental matters. Decisions that havepact on all regions are discussed and
taken in consensus to guarantee a coherent Belgian policy.

Since environmental policy is a very specific matter, the federal estate and the three regions have entered
into a cooperation treaty (5 April 1995, publication in the Belgian Official Journal on 13 December
1995) on international environmental policy wiitlthe scope of the Interministerial Conference for the
Environment. A preliminary coordination prior to the Belgian position at international fora is necessary
given the complexity of the Belgian competence distribution. The cooperation treaty provities fo
establishment of the CCIEP. The CCIEP is composed of representatives of the federal and the regional
administrative departments and the governmental services with environmental competences. Consistent
with the cooperation treaty and depending oniqalgr needs, the CCIEP establishes expert working
groups, with a specific mandate, e.g. to discuss and harmonise emission data. All matters related to the
national emission inventory (compilation, har mon
are discussed during regular meetings of the CCIEP Working Group on Emissions.

Entities responsible for the performance of the main functions of the Belgian National Inventory System,
as well as main institutional bodies in relation with the decision process as regards this system, are
presented hereaftefigurel-1).



Working Group Emissions

of the CCPIE, mandated by the Interministerial
Conference of the Environment (ICE)

VMM BE-LB AWAC Federal Public Interregional
Service —-DG Environment
Flemish Region Brussels Capital Walloon Region Environment Agency
Region IRCEL — CELINE

Figure 1-1 Overview of the entities responsible for the constitution and performance of the Belgian
inventory system

As decided by the legal arrangements, the 3 regions are responsible for delivering their atmospheric gas
inventories, which are then compiled to produce the Belgian inventory. The main regional institutions
involved are:

The Department Air of the Flemish Environment Agency (VMM) in the Flemish Region
(Flemish emissions and projections);

The Walloon Agency for Air and Climate (AWAC) in the Walloon Region;
Brussels Environment (BELB) in the BrusselsCapital Region.

Each region has its own legal and institutional arrangements, which are detailed in the National
Inventory System (NIS 2017).

The institutions involved in the constitution (compilation and coordination) of the national emission
inventory are:

The Working group on Emissions WG tEne sCGIloEnPs &
plays a central role in the coordination of the national atmospheric emissions inventory.

The Belgian Interregional Environment Agency (IRCECELINE) is the single national entity
with overall responsibility for the preparation of the Belgian atmospheric emissions inventory. IRCEL
T CELINE operates as national compiler of the emissions tovies in Belgium.

1.3 INVENTORY PREPARATION PROCESS

The regional atmospheric emissions inventories and projections are transmitted by 31st January in NFR
tables to IRCELI CELINE, the national inventory compiler. IRCELCELINE compiles the three
regional inventories into the national one, in the right tatey 10 February. This implies coordination

with all regions, within the context of the CCIBNG Emissions. The compiled data are fed back to the
regions for crosgheck. After approval by the regions, the data are submitted to the EU Commission
via thePermanent Representation of Belgium to the European Union (upload to CDR with notification
mail and officially sent to the EC) and to the UNECE secretariat (upload to CDR with notification mail
to the UNECE secretariat) by 15 February. An overview oinyentory preparation process in Belgium

is given inFigurel-2.
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Figurel-2 Overview of the inventory preparation process in Belgium

1.4 METHODS AND DATA SOURCES

As a consequence of the responsibility of the regions in preparing the emission inventories, concomitant
methodologies have been developed by the three regions for compiling their inventory from basic data.
Where it is possible, the existing methodologies tuned within the regions. When optimisation of a
methodology or the development of new methodologies occur, the regions aim at the use of the same
methods. This section describes per sector the general approach developed by each region. The text box
bdow gives some more specific detail on the data sources per region.

The emissions of the industrial sector (including the waste sector) are obtained from the annual industrial
reports, submitted by the plant manager to the competent authorities. When this detailed information is
not available, the emission data from thexctsr are based on calculations using the EMEP/EEA
methodology or on plant specific emission factors (see also text box below). Energy data are provided
in the regional energy balances of Flanders, Wallonia and Brussels.

To have the whole picture of emissions by industrial activities, activities with emissions below the
threshold (see text box Flanders for more information) have to be taken into account. These emissions
are estimated in a collective way. The collectivéneation of the emissions is done by multiplying the
appropriate activity data with default emission factors.



A detailed description of the methodologies used in the energy and industrial sectors is given in chapters
3 and 4, the waste sector is described in chapter 6.

Emissions by heating systems of buildings are calculated on a collective basis. A distinction is made
between emissions due to residential combustion (heating by households) and tertiary combustion
(heating by hotels/restaurants, medical services, eduacatifices and administrative activities, trade,
other). Emissions are calculated by multiplying the energy use and emission factors by theBEISSA
model. A more detailed description of the methodologies used can be found in &&tibnThe
methodologes that are used to calculate transport emissions are described in 3dctiemissions of

road transport are calculated with a harmonized methodology between the 3 regions (based on
COPERT). Air transport emissions are calculated by emission factors from the EMEP/EEA Guidebook
or other internationally accepted emission fagtorsFlanders a tool EMMOL was used to calculate
aviation emissions. The emissions of railway traffic are estimated by a region specific approach.
Flanders uses the EMMOSS modeheareas emissions in Wallonia and the Brus€aipital region are
calculated by multiplying the trainés fuel consu
maritime navigation (only in Flanders) are calculated with the emission model EMMOSS.

Off-road emissions are calculated by the same mathematical model OFFREkbg®DEmission
model) in the three regions. Emissions are calculated for machinery used in industry and building
(category 1A2gvii), for machinery used in defence (category 1AB)arbours, airports and trans
shipment companies (category 1A3eii), in households (category 1A4bii) and in agriculture, forestry and
green area (category 1Ad4cii). Exhaust emissions as well agxi@ust emissions are calculated.
Activity data as inputdr the model are data from the energy balance, statistics from harbours and
airports, information about households and data on sales of machinery.

I n Belgium the emissions of NMVOC in the source
a number of subsectors. The regions in Belgium are using comparable methodologies to estimate the
emissions of solvent and other product use in their redioa industrial sector is discussed in detail in
chapter 4.

The agricultural sector includes the emissions originating from animal manure, the use of syathetic N
fertilizer, N-excretion on pasture and from manure processing and emissions from agricultural soils. The
methodologies that are used to calculate the sanisdata are given in detail in chapter 5. The main
activity data are the livestock figures;axcreted and amount of synthetic fertilizer use. In Flanders, the
EMAV -model is used to calculate the emissions for the entire time series. In Wallonia, sk®esni

are calculated using a model developed by a consultant agency Siterem.

More detailed information on emissions due to fuel use in the agricultural sector (category 1A4c) is
included in Sectior8.5.2. Stationary emissions (1A4ci) are calculated by multiplying the activity data
(energy consumption data from the regional energy balances) of the sector with emission factors (e.g.
from the EMEP/EEA Guidebook or region specific emission factors) d¥tBESAB model. Offroad
emissions by the agricultural sector (1A4cii) are calculated by OFFREM.

Although NMVOC emissions of biogenic nature are not included in the national total, the methodology
is written out in detail in chapter 7 due to the importance of the emissions in absolute figures.



Data sources per region
Flanders

Since the reporting year of 1993 the most important industrial companies in the Flemish re
terms of air pollution are obliged to report annually about their emissions when exceeding a th
value, as defined in VLAREM, the Flemish (regional)iemvmental legislation. From 2006 on, th
reporting obligation was harmonized in the Flemish region with the Ed&eRion (2000/479/EC
and with the EPRTRregulation (166/2006/EC).

Mainly for the refineries, iron and steel and ffermro sectors and the chemical industry (proc
emissions) this obligatory reporting of emissions constitutes an important source of informat
the European and international reporting obligations.

Energy data are obtained from the Energy Balance for Flarsignsljedby the FlemistEnergy and
Climate AgencyVEKA).

Wallonia

The emission inventories of the Walloon region are compiled using the EMEP/EEA method
Emission factors are taken from the EMEP/EEA air pollutant emission inventory guidebook
In some cases, e.g. agriculture and forestry, the emissions estimates are based on a spe
reflecting the Walloon environment.

One main data source for the inventory preparation is the energy balance delivered yearly
Energy and Sustainable Building Department. The energy balance describes the quantities ¢
imported, produced, transformeand consumed in the Walloon Regieachyear. In 2003, an
environmental integrated survey has been created which includes all pertinent envinatatedt
reporting requirements for 300 companies. The environmental integrated survey is persong
the 300 operators of the acties/installations pointed out by one or several regulations
international Conventions and their protocols, seven European Directives, three Eu
Regulations, two European Decisions, one European Recommendation, two Walloon lay
Walloon Decee and several ndegally binding agreements).

TheBrusselsCapital region

The emission inventory in the Brussélapital region is compiled by BELB using the EMEP/EEA
methodology. The emissions are calculated by multiplying activity data by an emission factg
activity data are mostly coming from the regional Energy Badaerformed annually.

The different sectors taken into account in the Brussels emissions inventory reflect the charag
of a strict urban environment. Nearly all the emissions of this urban region originate from ¢
consumption (Residential, Commercial and Road Tramjsp

1.5 KEY CATEGORIES

A key category is a category that is prioritised within the national inventory system because its emission
estimate has a significant influence, for one or a number of air pollutants, on the level of the national
total inventory in terms of the absoluteéd or the trend in emissions, or both.

The identification of the key categories is per
EMEP/ EEA emi ssion invent ory gui debook 2023 (se



met hodol ogi cal
(level and trend) is performed for all reported gases at the least aggregated level of NFR categories.

1.5.1 Level assessment
The level assessment is a quantitative analysis of the magnitude of emissions in one year of each
category compared to the total national emissions. For each pollutant, the contribution of each source
category estimate to the absolute total national etgimsacalculated. The source categories are sorted
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when 80 % of the national total emissions is covered.

Table 1-2 to Table 1-6 show the results of the level assessment fod2062the main pollutants and
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PM.s. For the results of the key source level assessment of all the pollutants, we refer to Annex 1A.
Tablel-7 gives an overview of the key source level assessment fdr 202

Tablel1-2 Key source level assessment for ]N@024

Source Source Category Gg NO Level Cum. To
1A3bi Road transport: 16.720 13.7% 13. 7%
1A3bii|Road transport: 14.860 12.2% 25. 9%
Road transport:
1A3biijand buses 10.400 8. 5% 34. 5%
1A4bi Residenti al St 7.630 6. 3% 40. 7%
Publ i c el ectri
1Ala production 5.140 4. 2% 45. 0%
2A1 Cement producti 5.050 4. 1% 49. 1%
l norgahecti Ni ze
3Dal al so urea appli 4.770 3.9% 53. 0%
3Daz?2a Ani mal manure a 4.300 3.5% 56. 5%
2C1 l ron and steel 4. 090 3.4% 59. 9%
Agriculture/ For
1Ad4ciijroad vehicles 3.710 3.0% 63. 0%
1A3dii|National naviga 3.670 3.0% 66. 0%
Stationary co
manufacturing
construction:
1A2gvi|lin the 11R) 3.290 2. 7% 68. 7%
Chemical i ndust
2B10a speci fy n the 3.110 2. 6% 71. 2%
Agriculture/ For
1A4ci Stationary 2.630 2. 2% 73. 4%
Commercial /1l nst
1A4d4ai Stationary 2.580 2. 1% 75. 5%
Stationary c
manufacturing
construction:
1A2e beverages and 2.480 2. 0% 77.5%
Stationary c
manufacturing
1A2c construction: 2.270 1.9% 79. 4%
1A3ai (|l nternational 2.150 1. 8% 81. 2%




Table1-3 Key source level assessment for NMVOC, 202

Source Source Category Gg NMV Level Cum. To
Domestic sol ver

2D3a fungicides 24. 310 20. 5% 20. 5%
Manur e man Agdme

3B1lb cattl e 14.520 12.2% 32. 7%

3B1la Manure maiDageme 13. 120 11. 0% 43. 7%

1A4Dbi Residential: St 8.390 7.1% 50. 8%

2D3d Coating applica 7.640 6. 4% 57.2%
Chemical i ndust

2B10a specify in the 4. 930 4. 1% 61. 4%
Road transpor

1A3bv evaporation 4.630 3. 9% 65. 3%

2D3g Chemical produc 3.820 3.2% 68. 5%

2H2 Food and bevera 3.360 2. 8% 71. 3%

3Daz2a Ani mal manure a 2.690 2.3% 73.6%

3B4gii|Manure ma-Bagerme 2. 480 2. 1% 75. 7%
Agricul ture/ For

1A4ci Stationary 2.290 1. 9% 77. 6%

1A3Dbi Road transport: 1.830 1.5% 79. 1%

1B2av Distribution of 1.630 1. 4% 80. 5%

Table1-4 Key source level assessment for,SZD24

Source Source Category Gg SO Level Cum. To

2C1 Il ron and steel 4. 970 23.3% 23.3%

2A1 Cement producti 2.620 12. 3% 35.6%
Ot her miner al

2A6 specify in the 2.210 10. 4% 45. 9%
Fugitive emissi

1B2ai v|storage 2.180 10. 2% 56. 1%
Chemical i ndust

2B10a specify in the 1.550 7. 3% 63. 4%
Ot her met al pr

2C7c specify in the 1.440 6. 7% 70. 1%

2A3 Gl ass productio1.150 5. 4% 75. 5%
Public el ectri

1Ala producti on 1.010 4. 7% 80. 2%

Tablel1-5 Key source level assessment for {)NBIO24

Source Source Category Gg NH Level Cum. To

3Daz2a Ani mal manure a 11.320 18. 7% 18. 7%
Manur e man Adgdme

3B1lb cattl e 10.380 17.1% 35. 8%

3B3 Manure mad4Sawemme 10. 370 17.1% 53. 0%

3B1la Manur e ma+Dageme 7. 100 11. 7% 64. 7%
Urine and dung

3Da3 grazing animals 5. 260 8. 7% 73. 4%
Il norgahectilNi ze

3Dal also urea appli 4.740 7. 8% 81. 2%




Table1-6 Key source level assessment for RM2024

Source Source Category Gg PM Level Cum. To

1A4bi Residential: St 8. 090 47.6% 47. 6%
Road transport:

1A3bvi|brake wear 1.500 8. 8% 56. 4%
Ot her waste (pl

5E I I R) 0.790 4. 6% 61. 1%
Stationary co
manufacturing
construction: @]

1A2gvilin the 11R) 0.720 4. 2% 65. 3%
Road transport:

1A3bvijabrasion 0.690 4. 1% 69. 4%
Storage, handl i

2A5c mi ner al product 0. 670 3. 9% 73. 3%

2A5D Construction an 0.410 2.4% 75. 8%
Ot her product u

2G the | 1R) 0.290 1. 7% 77. 5%
Ot her miner al

2A6 specify in the 0.270 1. 6% 79. 0%
Agriculture/ For

1A4cii|jroad vehicles a 0.230 1. 4% 80. 4%



Tablel1-7 Key source analysis (level assessment) fod2R8y source categories are sorted from high to low, from left to right

2024

NQ(as2)Nf1A3b 1A3b 1A3bi 1A4bilAla 2A1 3Dal 3Da2:2C1 1A4ci1A3d1A2gVv2B1(1A4c1
Cum.: 8[|13.712.28.5% 6.3% 4.2% 4.1% 3.9%3.5% 3.4‘3.0% 3.092.7% 2.692.292.
NMVOC 2D3a 3B1b 3Bla 1A4bi2D3d 2B10:1A3b 2D3g 2H2 3Da2:3B4gl1lA4ci l1A3Lt1B2¢
Cum.: 8[20.512.211.097.1% 6.4% 4.1% 3.9%3.2% 2.8'2.3% 2.1%91.9% 1.591.4¢
SQ(as; S(2C1 2A1 2A6 1B2ai2B10«¢2C7c¢c 2A3 1Ala

Cum.: 8[23.312.310.4¢10.2¢7.3% 6.7% 5.4%4.7%

NH 3Da2 3B1b 3B3 3Bla 3Da3 3Dal

Cum.: 8[18.717.117.1¢11.798.7% 7.8%

PM. s 1A4b 1A3b 5E 1A2gy1A3by2A5¢c 2A5b 2G 2A6 1A4dci

Cum.: 8|47.68.8%4.6% 4.2% 4.1% 3.9% 2.4%1.7% 1.6'1.4%

PMo 1A4b 2A5b 1A3b\y2A5c 1A3b\3Dc 2A5a 3B4gi5E 1A2gyv 2L

Cum.: 8[(28.313.99.7% 6.8% 4.3% 3.9% 3.6%2.8% 2.7'2.6% 1.79

TSP 2A5b 1A4b 2A5c 1A3b\v2A5a 3B3 1A3b 2L 3B4:13B4gi

Cum.: 8|24.815.97.1% 6.7% 5.6% 5.1% 4.6%3.7% 3.5'3.0%

BC 1A4b 1A3b 1A2g\y1A3bi l1A4ci

Cum.: 8[47.815.56.6% 5.8% 4.4%

cO 2C1 1A4b 1A3bi 1A4bi 1A4ci

Cum.: 8[(37.222.711.696.6% 2.4%

Pb 1A3b 2C1 1A4bi2C7c

Cum.: 8[62.811.94.5% 3.0%

Cd 1A4b 2C1 26G 1Ala 1A2g\yv1A2d 1A2c

Cum.: 8[(28.914.011.497.9% 7.0% 6.1% 5.3%

Hg 2A1 2cC1 1Ala 1A2c 1A4bi2C7c 1A3b 1A2g\V2A2 2A3

Cum.: 8|17.214.110.9¢9.4% 9.4% 6.3% 4. 7% 3.1% 3.1'3.1%

As 1A3b 1A2c 1Al1la 2C7c 2C1 1A2g\v5C1b 1A2a 1A2:

Cum.: 8[16.7 15.313.9¢11.196.9% 5.6% 5.6%2.8% 2. 8!

Cr 1A3b 2C1 1A4bi 2G

Cum.: 8[47.122.87.4% 4.1%

Cu 1A3b

Cum.: 8[80. 8

Ni 1A3b 2G 2C1 1Ala 1A2c 1A4ailA2f 1B2ailA111A3di2C7c1A2a 1A2t
Cum.: 8[15.014.7 14.5¢6.2% 6.0% 4.2% 4.0%3.7% 3.5'2.2% 2.29%92.0% 2.02¢
Se 2A3 1A2c 2A1 2G 1A3Db\2A6 1Ala

Cum.: 8[36.817.48.3% 5.6% 4.9% 4.9% 4.2%

Zn 1A3b 2C7c 1A4bi 2G 2C1

Cum.: 8[(34.218.015.3¢9.1% 6.5%

PCDD/ PC

(dioxin|1Ala 5E 1A4bi

Cum.: 8[59.413.812.5¢

benzo(a

pyrene 1A4Db 1A4a

Cum.: 8|77.25.6%

benzo(b

fluoran|1A4b 1Ad4a 1A3bi




Cum. : 8|72.05.5%3.5%
benzo(k

fluoran Adb 1Ad4a 1A3bi 1A3Dbi
Cum. : 8/63.58.2%7.1% 5. 9%
Il ndeno-

cd) pyr|1A4b 1A3Db

Cum. : 8/78.07.0%

PAHs 1A4b 1Ad4a 1A3Dbi

Cum. : 8|72.95.4%4. 7%

HCB 5Clb 1Ala 2A1 5Clhbi
Cum. : 8|/52.814.19.3% 8. 9%
PCBs 2A1 2C1 2 K 2A2
Cum. : 8/58.315.06.3% 4. 7%




1.5.2 Trend assessment

The trend assessment is a quantitative analysis of the change in emission of each category compared to
the change in total national emissions (EMEP/EEA Guidebook 2023, chapter 2, equation 2). As
emissions for the base year as well as the last year arielguipa trend key category analysis could be
performed. The trend assessment identifies categories as key sources when they have a trend that
significantly differs from the trend of the national total inventory. Key sources are those categories
whose trendlifferences are, when summed together in descending order of magnitude, cover 80 % of
the total of all source trend differences.

Tablel1l-8to Tablel-12 show the key source trend analyses for the main pollutants ansPAde year
i 2024). The results for all pollutants are presented in Annex 1B.

Table1-8 Key source trend assessment fory,NO

NQ (aNFR Category 199C2042 TrenCont Cum. t
N Q) As s.
1A3bilRoad transport: 123.16. 0.3 32. 32. .
Road transport:
1A3biland buses 76. 10. 0.2 19.. 52.
Publ ic el ectri .
1A1a |producti on 60. 5. 0.1 16. 6 8.
Stationary co
manufacturing 15. 0.¢ 0.0 4.5 73.
1A2a |construction: [
2A1 Cement product. 14. 5.(C 0.0 2.9 76
1A3bilRoad transport: 5.114. 0.0 2.9 78
1A4bilResidential : St 15. 7.¢ 0.0 2.5 81
Table1-9 Key source trend assessment for NMVOC
NMVOCNFR Category 199C2042 TrenCont Cum. t
As s.
1A3bilRoad transport: 75. 1.¢ 0.2 27. 27 .
2D3d |Coating applica 49. 7.¢ 0. 15.. 42 .
Chemical i ndust p
2B10gspecify in the 4.¢0.0 9.1
Fugitive emissi
1B2ailstorage 16. 1.¢ 0.0 5.6 57
2D3h |[Printing 14. 1 0.0 4 . 8 6 2
Road transpor
1A3bJevaporation 15. 4.¢ 0.0 3.9 65.
2D3g |Chemical produc 13. 3.¢ 0.0 3.6 9.
1B2avyDistribution of 11. 1.¢ 0.0 3.5 72.
3Da2gAni mal manure a 11. 2.¢ 0.0 3.3 76.
1A4bilResidential : St 14. 8.¢ 0.0 2.3 78.
2D3e |Degreasing 7.(C1.+ 0.0 2.1 80.
Table1-10Key source trend assessment fo, SO
SR (aNFR Category 199C2042 TrenCont Cum. t
SO Ass.
Public —electri g, 1. (0.2 27.: 27.

1Ala |producti on
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1A1b |Petroleum refin 37. 0.0: 0.1 11.: 38.
1A4bilResidential : St 31. 0.7 0.® 9. 4 8.
Agriculture/ For
1A4ci|Stationary 280 ‘ -0 8.4
Stationary co
manufacturing 18. 0.: 0.0 5.3 61.
1A2c |construction: C
Stationary co
manufacturing 16. 0.: 0.0 4.7 66..
construction:
1A2e |beverages and t
Chemical i ndust ]
2B10gspecify in the t7. 1.2 0.0 4.7 ri
Stationary co
manufacturing 12. 0.: 0.0 3.8 74 .
1A2a |construction: I
2A3 Glass productio 11. 1.: 0.0 3.2 78.
Stationary co
manufacturing 8.¢ 0.t 0.0 2.5 80.
construction: @]
1A2gvin the I 1R)
Table1-11 Key source trend assessment forsNH
N H NFR Category 1992042 TrenCont Cum. t
Ass.
3Da2gAni mal manure a 65. 11. 0.8 69. 69.
3B3 Manur e ma-Savgyemme 16. 10. 0.0 76
Urine and dung .
3Da3 |grazing animal s 8. 65.20.0
Tablel-12 Key source trend assessment for:2M
PM s NFR Category 20002042 TrenCont Cum. t
Ass.
2C1 Il ron and steel 6.0 0. 0.2 26. 26 .
1A3bilRoad transport: 4. ¢« 0.2 0. 16." 4 3.
1A4bilResidential : St 11. 8.C 0.1 12. 55.
Road transport:
1A3biland buses 2. 0. 0.0 8. 64.
1A3bilRoad transport: 1.: 0. 0.0 69.
Publ i c el ectri
1Ala |producti on 1.7 0. 0.0 .4 73.
Ot her mi ner al ; .
2A6 specify in the 0. 0.2 0.0 2.7 !
1A1b |Petroleum refin 0.t 0.C 0.0 2.2 78.
2A1 Cement product:i 0. 0.C 0.0 1.7 80.
Ot her product u - .
5 G the 1|1 R) 0.7 0.2 0.0 1.7

1.5.3 Summary of key category analysis
Key categories are identified by means of their contribution to the national total emissions (level
assessment) and according to the difference in their trend compared to the trend of the national total
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emissions (trend assessment). Key source categories identified by the approach 1 level assessment (L1)
or trend assessment (T1) are summarizethie1-13.
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Tablel-13 Key category analysis for 28based on level (L1) or trend (T1) assessment

2024 NQ NMVOC S@ NH PM.:PMo TSFBC CO Pb Cd Hg As Cr Cu Ni Se Zn PCDLCLPAH HCBPCB #

(as (as PCDF
N Q) SQ
L1.L1.L1, L1.,L1, L1,
1Ala|L1, L1, T1 T1 T1 T1 71 71 T7T1 T1 T1 T1 T1 T1 L1, T1 14
1A1b T1 T1 T1 L1 3
1A2a|T1 T1 T1 L1 L1 4
1A2b L1 1
L1,
1A2c|L1 T1 L1 L1 L1 T1 L1 6
1A2d L1 L1 2
1A2e|L1 T1 T1 2
1A2f L1 1
1A2gyL1 T1 L1 L1 L1 L1 L1 L1 T1 8
1A3ajlL1 1
L1.L1,
1A3bjiL1, L1, 1 T1 T1 T1 T1 T1 T1 L1 L1 10
1A3bjiL1, T1 T1 T1 T1 5
1A3biL1, T1 T1 T1 T1 5
1A3b L1, 1 1
L1,
1A3b L1 L1 L1 L1 L1 L1 L1 T1 L1 L1 L1 11
1A3b L1 L1 L1 3
1A3diL1 L1 2
1AdajlL1 L1 L1 3
L1, L1, L1, L1,
1A4bjL1, L1, 1T1 T1 T1 T1 L1 L1 L1 L1 L1 L1 L1 L1 T1 13
1A4b L1 1
1A4ciL1 L1 T1 2
1A4ciL1 L1 L1 L1 4
1B2a T1 L1 L1 2
1B2a L1, 1 1
L1,
2A1 L1, L1 T1 T1 T1 L1 L1 T1 L1 8
2A2 T1 T1 L1 T1 L1 5
L1,
2A3 L1, L1 T1 T1 3
2A5a L1 L1 2
L1, L1,
2A5b L1 T1 T1 3
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1.5.4 General remarks

To evaluate the key sources in time, the level assessments for the base years 1990 (all pollutants except
particulate matter) and 2000 (particulate matter) are actualized as well. The summary of these key source
analyses can be found in Annex 1.

The absolute change in emission values of key source categories per pollutant over the period 1990
2024 will be discussed in chapter 2.

By comparing the key sources (level assessnimityeen 1990 and 2823o0me remarks can be made.
Besides some (smaller) shifts in the order of ranking, a number of more structural shiftslioheg
sectors can be seen:

1Ala Public electricity and heat production: Emissions of,N&L), particulate matter and
(heavy) metals decreased with the termination of some coal power plants, the use of environment
friendlier fuels (minimal use of liquid fuels, application of renewable sources), the higher efficiency of
existing plants and the ajpgdtion of new technologies. Therefore, the relative contribution of this sector
to the national total has decreased since 1990 for all pollutants, except for HCB for which 1Ala is the
mainkey sector.

1A2a Iron and steel: disappears as key source far 8Q and CO. Lower SQemissions due
to lower Scontent in the fuels, slightly lower N@nd CO content due to the installation of scrubbers
in the last decade of the 20th century. Itis a key source in 2021 for Cr due to a part of process emissions
allocated in the combustion sector.

1A2c Chemicals: is a key source in 2021 for Cd, Hg, As, Ni and Se. Relative changes in the key
sources for heavy metals can be attributed to an optimised methodology that is applied from 2000 on in
Flanders.

1A2d Pulp, paper and print: is as a key source for some heavy metals in 2021 due to the increased
use of renewable fuels (mainly wood waste)

1A2e Food processing, beverages and tobacco: is no longer a key sourcedod$M The
proportion of the Ni emissions from this sector to the national total decreased strongly. The reduction
of Ni emissions is due to the reduction of the residual oil as fuel.

1A3bi Road transport (Passenger cars): Is not a key sector anymore for Pb. The absolute Pb
emissions of passenger cars have strongly decreased due to the removing of leaded petrol. It remains the
largest source of N(emissions.

1A3bii Road transport: Light duty vehicles: the relative share of the light duty vehicle emissions
has become more important due to the strong increase of this type of vehicles.

1A3bv Gasoline evaporation: The relative importance for NMVOC decreases due to the
decrease of gasoline use between 1990 and 2019.

1A3bvi Automobile tyre and brake weatr: this is the most important key source for Cu emissions.
The sector is as a key source for heavy metals and particulate matter. This is due to the increase in
mobility and for the heavy metals due to the optimisechodilogy to estimate heavy metals from the
year 2000 on in Flanders.

1A3bvii Automobile road abrasion: The relative importance of the sector increases slightly for
particulate matter. This is due to the increase in mobility and so the increase in road distance travelled.

1A4ai Commercial/lnstitutional: Stationary: This is key source for As, Niy & PAHS in
2021. The relative importance of this sector for PAH's increases due to large emission reductions in the
Iron and steel production sector and the discontinuation of 1B1b.
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1A4bi Residential: Stationary plants: The relative importance of this sector fgM\N@®/OC,
CO, PAH's and particulate matter increases in 2019 compared to 1990 (2000). The sector becomes the
principal key source of dioxins due to the huge emission decline in the electricity sector and the sector
of waste incineration. This sector is th@st important key source for particulate matter, dioxins and
PAH's due to the high contribution of wood for residential heating. It becomes also a key source for
heavy méeals. Since the absolute heavy metal emissions remain rather stable, this is mainly due to
emission changes in other sectors.

1A4ci Agriculture/Forestry/Fishing: Stationary: is no longer a key source ferd8©to the
decreasing emissions in the greenhouse culture (more natural gas and less heavy fuel).

1B1b Solid fuel transformation: this source does not exist anymore. The activities of the
Brussels and Flemish coke ovens have been terminated respectively in 1993 and 1996. The last coke
oven in Wallonia was taken out of service in 2014.

1B2aiv Refining/storage: is a key source for Ni in 2021 compared to 1990. In 1990, the refining
plants (all situated in the Flemish region) were not yet obliged to report their emissions (obligation from
1993 described in the Flemish environmental law REM II). As a result, very little information on
emissions at plant level is available before 1993. Emissions were only estimated collectively based on
the existing knowledge.

1B2av Distribution of oil products: is no longer a key source for NMVOC due to the obliged
vapour recycling during the refuelling of petrol stations and during tanking (tballed Stage | and
Stage Il measures)

2A1 Cement production: is no longer a key source fordivid TSP. A significant emission
reduction was obtained due to new dust purification systems of some plants in 2008, 2010 and 2012.
The sector is key source for NGQ,, CO, Cd, Hg, Cr, Ni, Se, PCB and HCB in 2021. It becomes the
most important source for PCB emissions in 2021 due to the large decrease of PCB emissions in the
iron and steel sector. The absolute;&@d Hg emissions decrease little between 1990 and 2018 while
emissions of other sectohave decreased stronger.

2A3 Glass production: this sector is an important source of Se emissions.

2A5a Quarrying and mining of minerals other than coal: Particulate matter emissions remain
stable throughout the time series. As a consequence of reductions in other sectors, the relative
importance of this sector increases in 2021 compared to 2000.

2A6 Other Mineral products: is a key source for, 302021 compared to 1990. The relative
contribution for particulate matter in 2019 slightly decreases compared to 2000 due to lower emissions
from bricks and tiles production. Lower activity data and a lower emission factor were provided by the
brick fedeation.

2C1 Iron and steel production: disappears as a key sector for BC, Cu, PAH and HCB in 2021
compared to 1990. For Cu, this is because of a different emission estimation method before and after
1993 (obligation from 1993 for Flemish plants to report theitlssions as described in VLAREM II).

In the Walloon region, all the blast furnace plants and basic oxygen plants have been closed since 2011.
These were emission sources of PAH and HCB. 2C1 appears as a key sector for Hgardire®@ains

an important (kg) source for most metals, SO and dioxins. This sector remains an important sector

in Belgium.

2C7c Other metal production: disappears as key source for Cu and dioxins due to changes in
other sectors. It is key sector for As, Hg, Cd, Ni, Pb, Zn and SO
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2D3a Domestic solvent use including fungicides: is the most important sector for NMVOC in
2019. Because emissions are largely depending on the population, the absolute emissions of NMVOC
have increased.

2G Other product use: becomes a key source for several heavy metals and also the relative share
for Cu increases. This is due to the use of lubricants in the transport sector.

2H2 Food and beverages industry: appears as a key source for NMVOC. This can be attributed
to emission changes in the other sectors.

2K Consumption of POPs and heavy metals: this disappears as a key source for PCB in 2021.

3B1b Manure management Dairy Cattle: this is an important key sector for NMVOC because
absolute emissions from the chemical and coating sector decreased strongly since 1990.

3B3 Manure management Swine: is the most important key source faribsions.

3Da2a Animal manure applied to soils: Emissions of animal manure applied to soils decreased
in 2021 compared to 1990, but this sector is the second most important key sectoy éonisiibns.

3Da3 Urine and dung deposited by grazing animals: appears as a key source for NH

5Cla Municipal waste incineration: In 1994, this sector has undergone a (structural)
reorganisation, which included also air purification measures. Moreover, the majority of the
intermunicipal waste incinerators recuperate their energy nowadays. Aseg@ense their emissions
are reported under the sector 1Ala. For dioxins, the sector disappears as key source because of air
purification measures.

5E Other waste: This is key sector in 2019 for dioxins due to the emissions of building and car
fires. It becomes the second most important key source for dioxins because of the large decrease in
emissions in the energy and cement production sector.

It can be assumed that most categories with a notation key NE will not bring big differences in the
ranking of the key sources if they would be estimated, since most emissions are relatively low or even
not existing. More information on the reasons for estimating the emissions in a sector are given in

1.8 General assessment of completerf@able1-15).

The emissions of the categories that are IE (included elsewhere) are expldiabtbilr16.

1.6 QA/QC AND VERIFICATION METHODS
In the framework of the European and international obligations with respect to the greenhouse gas
emission inventory, Belgium has developed a quality assurance/quality guatrdQA/QC).

Although this plan is focused on greenhouse gas emissions, a lot of these issues are also appropriate for
the air pollutants.

Information about the developed QA/QTan in Belgium and all procedures involved can be found in
the NIR (National I nventory Report), more specif
including verification and treatment of confidentialitys s ues wher e rel evantd.

The three regions have their own QA/QC procedures. The regional inventories are compiled by the
Belgian Interregional Environment Agency (IRCEL CELINE), which is responsible for the
international emission reporting obligations. The national inventorypgemis not involved in the
development of the regional inventories.
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Before compilation at the national level, the regional inventories are again controlled by the national
compiler (as an additional control from an external person). The regional emission inventories are
compared with the regional inventories used in thimé& submission and checked for sudden dips or
jumps in the time series. Remarkable results of this review are fed back to the regions in order to obtain
confirmation or adjustments on the emission data.

The same control processes are applied for the compiled national inventory. An additional check is made
on the consistency in allocation of source categories of the 3 regional inventories. Alsecheciss
performed of the national aggregated datdnwhie sum of the data from the input inventories to ensure
that emissions are correctly aggregated from a lower reporting level to a higher reporting level. Any
changes in the emission inventory at the national level is conducted by IRGEELINE after
coordination with the regional contact persons.

At last, the compiled national inventory is tested with the electronic Refidhbonline available at
the CEIP website (http://www.ceip.at/) before submission.

1.7 GENERAL UNCERTAINTY EVALUATION

For all emission measurements or estimations, a particular uncertainty can be determined, that is
inseparably related to the emission value. In 2014 a study, to calculate uncertainty values related to the
emissions reported for NEC and LRTAP, was conduictéige three Belgian regions by an independent
consultant. Uncertainty analysis was done for the emission levels in 2010 and for th201990end

in emissions on Tier 1 and Tier 2 level for the pollutants covered in the NEC directive, for the key
sectas. Uncertainty for the other LRTAP pollutants was done on Tier 1 level for the key sectors. The
results are available in the technical report 'Uncertainty Analysis of Emission Inventories of
NEC/LRTAP Air Pollutants'. The methodology used in this repas whe basis for the uncertainty
analysis of 202.

To assess the uncertainty in the air pollutant emission inventory, the methodology provided in the
EMEP/EEA emission inventory Guidebook (2013) and the IPCC Guidelines for National Greenhouse
Gas Inventories chapter 3 (2006) were used. The uncertaintyatadn is applied on the three regional

air pollution emission inventories for the year 2@2d the base year till 282or the trend uncertainty.
Subsequently, the uncertainties were aggregated on the national level by the error propagation equation
from the Good Practice Guidance, in order to produce one single table 6.1 per pollutant (as expressed in
the guidelines).

As most of the data suppliers in Belgium do not provide any information on the associated uncertainty,
inventory experts were consulted to give their expert estimation. If this information was not available,
either the consortium members' expert judgemerd applied or default uncertainties were applied as
described in the EMEP/EEA Guidelines.

A comparison of the Tier 1 and Tier 2 results for uncertainty in annual emissions show that there is only
a minor difference for the mean emissions. Therefore, no further investments were made for uncertainty
calculations on Tier 2 level.

According to the available references, in most member states the ultimate choice of an uncertainty
estimate is often based on expert judgement and is therefore also rather uncertain. However, as stressed
by the IPCC Good Practice Guidance, uncertaintyutation is a means of providing inventory users

with quantitative judgements on the inventory quality and enables the inventory preparation team to
identify and prioritise improvement activities.

The results of the Tier 1 analysis for 202r the overall uncertainty per pollutant are givermable
1-14.
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Table1-14 Summary of uncertainties in the national total emissions per pollutant

Pollut Tot al Tot al Change UncertaUncert a
Emi ssi Emi ssi emi ssi o Reportitrend

Base Y Report (Report Year in(Report

Year -Base Ye ( %) -Base Ye

NQ( asy) 429. 121. -307. 23 5. ¢
NMVOC 367. 118. -248. 27 8. (
SQ( asy | 364. 2 1. -343. 12 0.:
N H 125 6 0. -6 4. 41 24 .
CcCoO 1463 266 . 1196 31. 9. !
Pb 258. 16. 241. 222. 16.
Cd 6. ( 1. : -4 ¢ 112. 22.
Hg 6. ( 0. ¢ 5. ¢ 45 . 6. ¢
As 6. 0.7 -6 . ( 6 8. 8.
Cr 38. 8. ¢ 29. 169. 32.
Cu 101 105. 4. 286 . 75.
Ni 76 . 4. ( -7 2. 83. 4 . ¢
Se 5. ¢ 1. ¢ -3, ¢ 165. 28.
Zn 243. 86 . -157. 139. 40.
PCDD 5109. 59. 459, 114. 15.
BaP 15. 1. ¢ -13. 284. 27 .
BbF 17. 2. ( -15. 258. 24 .
Bk F 9. ¢ 0. ¢ 9. ! 230. 18.
| P 7. ¢ 1. ( -6 . ¢ 291. 30.
Tot al 50. 5.7 -4 4 . 267. 25.
HCB 40. 2. ¢ 37. 123. 9. ¢
PCB 118 2. ¢ -116. 302. 8. ¢
PM s 40 17. -2 3 17. 12.
P Mo 59 29. -30 19. 12.
TSP 97 54. -4 2. 19. 12.
BC 8 . 2. 5.0¢ 28. 13.

1.8 GENERAL ASSESSMENT OF COMPLETENESS
The Belgian emission inventory covers all pollutants of the CLRTAP and its Protocols, i.e. main

pollutants (NQ, SQ, NMVOC, NH;, CO), particulate matter (PN PMio, TSP, BC), heavy metals
Ccd,
submission, recalculations were made for 12923. 2024 was reported for the first time.

(Pb,

Hg,

As ,

Cr

: Cu,

N i

Se,

Zn)

and

POPs

The Belgian emission inventory covers all relevant sources specified in the CLRTAP. However, it is not
always possible to estimate the emissions of all subsectors in detail. Therefore, notation keys have been

used. An overview and explanation of the notakeys NE and IE used in the BXmission inventory

for 2024 as wellasthesubour c e s
1-15to Table1-17.

account ed

for

i n

r e pfabtet i ng

An overview of the basis that is used to estimate emissions from mobile sources (fuels sold versus fuels
used) is given iMable1-18.

Table1-15 Explanation to the Notation key NE

NFR

code Substance(s)

Reason f

or

not e

1A1lb

| N H,

PAH

No

dat a

avai

abl
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NFR code Substance(s) Reason for not e
1A2Db HCB N o emi ssi on fac
calcul ate the enm
1A2gvVvi i PCDD/ F, PAH N o emi ssion fac
calcul ate the en
1A3ai (i) |NH,PCDD/ F No emi ssi on fac
1A3ai (i calcul ate the en
1A3a,i il(A3
1A3bvi Hg, PCDD/ F, PAH, No COPERT output
1A3bvii Heavy met al s, HC Considering the
coatings, no est
1A3di (i) |CrPRCDDO/ FPAH N o emi ssion fac
calcul ate the enm
1A3di (i i J)CrPCDDO/ FPAH N o emi ssi on f ac
calcul ate the enm
1A3ei N H No data avail abl
1A3eili Hg, PADD/ FPAH N o emi ssion fac
calcul ate the enm
1A4Dbi i Hg, PADD/ FPAH N o emi ssi on fac
calcul ate the en
1A4ciii CrPCDDQ/ FPAH N o emi ssi on fac
calcul ate the en
1A50D Hg, PADD/ FPAH N o emi ssi on f ac
calcul ate the en
1B1b NMVOC,s; NHRAH No data avail abl
1B2aiv PAH No data avail abl
1B2av N Q, CcCoO No detailed data
1B2c N H No detailed dat a
1B2d coO No detailed dat a
2A6 Cu, Zn, PAH There are no dat
aren't avail abl e
2B1 SQ® NH No data avail abl
2B2 SQ co There are no dat
aren't avail abl e
2B6 Hg No data avail abl
2B10a Se PAH N o emi ssi on f ac
calcul ate the en
2B10b Heavy mEDRI BPAH There are no dat
aren't avail abl e
2C2 N Q, NMVOEL, CRQv yh en
2C3 HCB No data avail abl
no emi ssion fact
2C4 Cr, Se, PAH No activity dat a
2C5 PAH No data avail abl
no emission fact
2C6 Se, PAH No data avail abl
no emi ssion fact
2C7a PAH No data avail abl
no emission fact
2C7h Se, PAH No data avail abl
no emi ssion fact
2C7c¢c PAH, PCB No data avail abl
no emission fact
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NFR code Substance(s) Reason for not e
2C7d Hg, Se, PAH No data avail abl
no emission fact
2D3c S PkRDDO/ FPAH No activity dat a
2Db3d NHheavy metal s No data avail abl
2D3e NQ SONHCO, heav No data avail abl
2D3g S@ANH, COPAH No data availabl
2D3h NH, Hg No data avail abl
2H1 NH, heavy metals No data avail abl
no emi ssion fact
2H2 NH, Pb, Hg No data avail abl
21 SQ NHCd, As No data avail abl
no emission fact
2 K Heavy ®mEDRBAI BPAH, No data avail abl
no emission fact
emi ssions probahb
2L N Q, SO0 BC, CcoO, hNo activity data
PAH, PCB
3Dd particulate matt No data avail abl
31 N H No activity dat a
5A NQ, SONHBC, co N o emi ssion fac
calcul ate the enmn
5B1 N Q, particul ate I1NoO activity dat
emi ssion factors
5C1lhbi PCBs POPs emissions p
5Cl1lbii PAH There are no det
the EF aren't av
5C1bi i PAH, PCB There are no det
the EF aren't av
5Clbi v PAH There are no det
the EF aren't av
5C1lbyv N H, BC N o emi ssi on f ac
calcul ate the en
5Clbvi NMVOC, 3 NHparticuThere are no det
heavy BEDBI BPAHs,t he EF aren't av
PCBs
5C2 NH, Hg, Ni N o emi ssion fac
calcul ate the enm
5D2 SQ@NH,Hg There are no dat
aren't availabl e
by the facility
5D3 N Q, NMVOEL, NFHOCO There are no dat
aren't avail abl e
by the facility
5E S CO No activity dat a
Table1-16 Explanation to the Notation key IE
NFR code Substance(s) |l ncluded in
1Alc Heavy BEDRAI BPAH, HCB 2C1
1A2f HCB 2A1
1A4aii PAH, w NONMVOG, HNFPM, CO, 1A3eii
met al s
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NFR code Substance(s) |l ncluded in
1A5a NQ NMV®@NH, PMCO, PCD 1A1, 1A2, 1
heavy metals
1B1lb NQ SO
1B2ai NMVOC 1B2av
2B1 Particul ate matter 2B10a
2B10b N Q, NMVOEL, NFHOparticula2B10a
2C2 NQ NMVOEg, COQ heavy me2Cl1l
2C3 SQ@Q MNHheavy met al s 2C7c
2C4 N Q, NMVOgG, NHOparticule2C7c
heavy mMmepBR@/N B,
2C5h N Q, NMVOgG, NHOparticul e2C7c
heavy mMmeDBR/N B,
2C6 N Q, NMVOgG, NHOparticul e2C7c
heavy mMebR/N B,
2C7a N Q, NMVOgG, NHOparticul e2C7c
heavy mMmeDBR/N B,
2C7h N Q, NMVOg, NHOparticule2C7c
heavy mPebRd/ B,
2C7d NQ NMVOLC, SO 2C7c
2H1 PM.,s PoM
3B4f NQ NMVOG, pNH ti cul ate 3B4e
3B4gi il N Q, NMVOG, pNaH ti cul ate 3B4gi v
3Dc N H 3B
5B2 NQ, NMVOEg, NFHOparticulalAla
5C1lhbi Cd
5C1lbii N Q, NMVOG, NE®particul 5C1bi o0 Fr elcA
heavy mMmeDBR/N B,
5C1bi i N Q, NMVOgG, NEOparticul 5Clbi 0 Fr elcA
heavy mMmeDR/N B,
5Clbi v NQ, NMVOE, NEGIOPCDD/ F 5C1bi oFr elcA
5Clbvi NQ OCO
Tablel-17Subs our ces accounted for in reporting
NFRcod Number of subst Subource descriptio
1A2gvi |20
1A2gvi |Al I No-metallic mineral
asphal't concrete, g
and til es, fine CE€
product s, textil e,
ot her industry (wo ¢
synthetic materfiwadni
recycling and const
1A3eii |18 Ofrffoad emissions of
tramd pment compani e
2A6 17 Manufacture and pro

gl as s, glass fibres
FIl anders for PM and
manufacture of bric
product s, baked ¢l a
of concrete,erpl-meta
product s, manufactu
and ornament al arti
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2B10a 18 Producti on of sul f
nitrate, ammoni um p
PEHD, pol ypropyl ence
pht halic anhydride
processes in organi
adipic acid)
2B10b pollutants incl I E or NE
2C7c¢c 19 gal vani zfadrn rom, non
2C7d 14 metal l urgic activi
foundries and gal va
2D3i 8 Process emissions o
gluing, wood preser
waste solvents
2G 23 application of gl ue
extracti on, wood pr
waste solvent s, est
(PM) and fireworks
(suit)cases, produ:
production of pl ast
2H3 0 N E
2L 9 construction, ma n u-f
metal lic mi ner al pr
production, mamawlfea cf
surface treat ment
manufacture of fabi
machinery and equi
optli caqui pment, tr
manufacture of text
|l eat her and | eather
wood and wood prod
manufacture of rubb
manufacture of matt
ad nrmoent al waste and
cleaning,
3B4h 6 rabbits and minks
31 0 N E
5Clbvi |0 Il E or NE
5E 21 Waste recuperation,
fires
6 A 0
6 B 0 N O
11C NMVOC Forest and grassl an
Table1-18 Basis for estimating emissions from mobile sources
NFR coi/Description Fuel Fuel Comment
1A3ai (|l nternational X
1A3ai (|l nternational X
1A3aii |Civil aviation X
1A3aii |Civil Aviation X
1A3D Road transport X X Reporting
of road tr
on fuel S0
based on f
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NFR co Description Fuel Fuel Comment
al so supp
compliance

1A3c Rail ways X

1A3di (I nternational X

1A3di (|l nternational X

1A3dii |[National navi g X

1A4ci Agricul ture X

1A4cii |Ofrfoad vehi cl X

machinery
1A4d4cii|National fi shi X
1AS5D Ot her mobil e ( X

26



2 EXPLANATION OF KEY TRENDS

Section last updated in March 22

2.1 NATIONAL TOTAL EMISSION TRENDS

The Belgian absolute total emissions per pollutant are summariZedlie2-1 for the years in the 2025
inventory submission. The absolute difference as well as the relative difference are calculated between
2024 and the base year. For all pollutants the base year is 1990, except for particulate matter the base
year is 2000. The emissions of all pollutaetecept for Cuhave a downward trend between 1990 (2000)

and 202. Main reasons for this are the great emission reduction efforts made by the industrial and
transport sectors as well as the changeover to less polluting fuels. The larger decrease between 2008 and
2009 is mainly due to the crisis that hit the heavy imgust Belgium. Emissions of most pollutant
increased again slightly in 2010 after which the reduction continued in 2011, except for particulate
matter, which increased again in 2012 and 2013 due to the cold winter periods.
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Table2-1 Absolute total emissions and absolute and relative differences for the time seriez0P290
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Main Pollutants

Total emission trend of main pollutants and CO
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Total emission trend of (heavy) metals
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Figure2 1 Time trends of Belgian national total emissions.

2.2 TRENDS/TIME SERIES INCONSISTENCIES : GENERAL EXPLANATIONS

Below, some general explanations are given for the occurring inconsistencies and changes in the time

trends caused by the changes in emissions of the different sectors.

In 1993 environmental legislation (VLAREM Il) came into force in Flanders. This included a
reporting obligation for class 1 industrial plants, which induced in some cases a difference in

methodology to calculate/estimate emissions before and after H9B39% VLAREM Il was extended

with class 2 industrial plants and thresholds per pollutant. In 2004 the emission reporting (as part of the

reporting of environmental data) was established by decree in the integrated annual environmental report

(IMJV). The nodification of some thresholds can result in the incomparability of emission data from
2004 on, compared to the period before 2004 for e.g. some heavy metals. In Wallonia, IPPC plants have

had to report
because of the lack of data.
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In Flanders, there is a different level of data handling in some yearsi (198R) 1995, 1996,
1998, 2000, 2001, 2005, 2008 13) compared to the other years (1994, 1997, 19997 2002, 2006
2007). In the former years emissions are available on irtgtallavel (NFR code) whereas in the latter
years the emissions are available on a less detailed level (facility level). A partition key based on the
most recent detailed data (e.g. for emission data of 1999, the partition used in 1998 is applied for 1999)
is used to attribute the emissions to the appropriate NFR code per facility for the year where less detailed
emission data are available.

Public electricity and heat production: decrease of the emissions because of the introduction of
highly performant power stations, application of technical measures and changeover to natural gas, use
of fossil fuels with less sulphur, opting for renewdleles polluting fuels. In the Walloon region, there
are no more coal power plant as they were progressively replaced by gas turbines and wood power plant.
Emissions of waste incineration with energy recuperation and emissions of CHP installations are
allocated to the electricity sector. The decrease of emissions is mainly observed in Flanders. In Flanders,
|l ess solid and fluid fuels and more gaseous fuel
1999 with nearly 9 % compared to 1998, partly thuhe good functioning of nuclear units. The choice
for a type of fuel depends mostly on the prices and the goals that are assumed in the Environmental
Policy Agreement (e.g. coal with a low S content <1 %, purchase of extra heavy fuel with maximal S
content of 1 %). There is an increasing use of natural gas due to better prices and the continuation of the
CCGT and CHP programme. Installations are modernised and old coal driven installations are replaced
by CCGTs. Also technical measures were taken toedse the NPQemissions (SCR, specific local
measures per installation, old units were closed).

In the Walloon region, a coal power plant was replaced by a gas turbine in 1999 and the last coal power
plant closed in 2009.

Petroleum refining: decrease of S&hd NG to meet the bubble emission thresholds for 2010
as imposed by the Flemish Government (e.g. by desulphurization of the fuels used or by technical
measures). The strong decrease in emissions, particularly from 2008 on, is related to the more stringent
emisgon limit values for S@and NQ that became valid on 1 January 2010 as one of the main measures
that the Flemish Government has taken in the framework of the European national emission ceilings
directive (NECD o National Emission Ceilings Directive). Refineries made heavy investments in
purification technology (also of influence on the PM emissions) the years before to be compliant with
the NECD. Also a more stringent monitoring and control on the contributibre@missions through
flaring and the switchover of high to low sulphur fuel was mentioned as a measure to lower SO
emissions. During the years 20@906, one refinery had very limited refining activities.

Manufacture of solid fuels: decreasing emissions due to the closure of coke ovens in the
BrusselsCapital region and Flanders, respectively in 1993 and 1996 and closure of the last Flemish
mines in 1992. The last coke oven in Wallonia closed in 2014.

Stationary combustion in manufacturing industries: in general decreasing emission trends
between 1990 and 2015 due to important efforts to reduce emissions. The decrease between 2008 and
2009 is mainly due to the crisis in the industry in this periodategory 1A2b strong decrease of some
heavy metals because in 1993 a new gas purification installation on a blast furnace of the most polluting
facility in this sector reduced strongly the Pb and Cd emissions. In 1A2c, the high Cd emissions in 2016
are conng from the measurements on a biomass boiler in a chemical plant in the Walloon region. The
Cd emissions of the boiler are the average of two measurements in the year. One of this measurement
shows a very high Cd concentration (2.1 mg/Nm3) in 2016. Aselbases to air are reported under E
PRTR, itdéds also reported in the LRTAP and NECD i

Residential sector: emissions are highly climate related. Fluctuations in emissions can also be
attributed to a shift towards natural gas, the increasing number of households (with fewer persons per
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household), the limited isolation degree of the houses and the low compactness. Emissions of NMVOC
and particulate matter increase due to the increased consumption of wood for heating.

Commercial/institutional sector: as for the residential sector, emissions are highly climate
related.

Road transport: decrease of emissions of @@ to the use of fuels with low sulphur content
(from 2003 on). A significant decline in Pb emissions occurs due to the use of unleaded petrol (from
2000 on), but the emissions of the other heavy metals increase due to a higher fuel use. Due to the
enharced application of catalytic converters NA@CO and NMVOC emissions decrease, butsNH
emissions increase. More stringent emission standards for diesel cars from 2005 induced lower
emissions of particulate matter

Railways: decreasing emissions due to the gradual change of diesel trains towards less polluting
alternatives. Decreasing emissions in particular for freight trains due to increased efficiency (more
wagons per engine, better | oading, ¢&).

Inland shipping: decrease of the emissions in 2009 due to the lower economic activity (crisis).

Maritime navigation: gradual increase of emissions of most pollutants due to the expansion of
the merchant fleet (number of services and magnitude of ships). Decrease of most emissions in 2009
due to the economic crisis, decrease of; @@issions in international maritime navigation, as
determined by the Marpol Convention (more stringent sulphur limits in 2008 and 2010).

National fishing: decreasing emissions due to the scaling down of the sector.
Off-road: decrease of S@nd Pb emissions due to the lower S and Pb content of the fuels used.

Manure management: significant decreases of &hissions in 1991 (Flemish Manure Decree
of 23/1/1991), 2000 (MAP2bis), 2003 (more stringent legislation) and 2007 (MAP3, particular influence
on emissions from cattle). Decrease ofdiphissions of poultry in 2003 due to the brake of bird flu
and the subsequent extermination of poultry by the authorities. From 1990 to 1999 activity data are
obtained from the yearly count of cattle, from 2000 on data are available from the Mankiref Ban
Flemish LandAgency. In Wallonia, the reduction of livestock is a main driver for the decrease of
emissions.

Fertilizer: emissions are related to the amount of fertilizer used (depending on the price) and the
type of fertilizer used (liquid fertilizer, urea

Fuel combustion in agriculture: decreasing emissions (in particular emissions of heavy metals)
due to the switchover towards less polluting fuels. Decrease a#r8i@sions due to the lower S content
in gasoil from 2008 on.

Iron and Steel production: Pb emissions increase between 1994 and 1997, mainly from 1996 to
1997 due to the emissions by 1 iron and steel facility from 1996 on. The emissions are based on
measurements performed according to the measuring liabilitiesl@ttin the Flemish environmental
legislation (VLAREM). Before 1996 there were no measuring and reporting obligations for this plant.
Zn emissions peak in 2004. Emissions are obtained from direct measurements in the plants, two in
Wallonia and one in Flandg

Dioxin emissions of the metallurgical sector have decreased significantly due to emission
reduction measures and the closing of iron and steel production plants.

Cement production: decrease of CO emissions from 2002 onwards as old kiln generating high
CO emissions has been stopped in 2002, decrease of dust emissions from 2004 onwards as one plant
generating high dust emissions has installed a new filtration sys2004, PCB emissions in one plant
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were very high in 2010 and 2011 because of the use of an alternative raw material containing high
concentrations of PCB. The removal of the raw material causing high PCB emissions at the end of 2011
has allowed returning to a normal level of emissions.

Lime production: decrease of $@missions from 2004 onwards as since 2004, there is a
progressive reduction of the use of petroleum coke in a lime plant.

PAH emissions of wood preservation have decreased significantly due to emission reduction
measures in the sector.

Waste incineration: global emissions have decreased significantly due to the (structural)
reorganisation of the sector in 1994, which included also air purification measures. Moreover, in
Belgium the emissions of waste incinerators with energy recuperat® reported under the sector
1Ala.

An optimised methodology to estimate heavy metals emissions in Flanders is applied from 2000
on. For some sectors, this might cause an inconsistency between the years before 2000 and the years
from 2000 on.

2.3 TRENDS IN KEY SECTORS OF MAIN POLLUTANTS , CO, PM1o, PB, DIOXINS
AND PAH

A great part of the trend in the absolute total emissions can be explained by the changes in key sector
emissions. Therefore, an analysis was made of the key sector emissions throughout the time series for
NOx, NMVOC, SQ, NHs, CO, PMy, Pb, dioxins and PAH.

2.3.1 NOx

The greatest contributors to N@missions are the transport (passenger cars, light and heavy duty
vehicles) and energy sector. The largest absolute emission reductions are made in these sectors.
Consequently, this led to the decrease in total BiGissions from 429 kt in 1990 to ARt in 2024,

which is a decline of Z% (Figure2 2 and Figur@ 3). NQ emissions from 1A3bii Light duty vehicles

have increased due to the strong increase in number of new light duty vehicles (Euro 6).

Evolution NOx (as NO2)

429 428 429 424 421
15

400
361 363 — National total

300 i N&L Sector

21
200 “
186 179
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| ==
| .| = = g s 1; —— | |2 =E i ==k
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1A2a 1A4ci
1A2¢c 1Adcii
1A2e 2A1
1A2gviii 2B10a
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Figure2 2 Trends in N@emissions for the key sectors
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Absolute differences key sources NOx (as NO2) (kt)
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Figure2 3 Absolute NQemission differences from 1990 to 20@r all key sectors

2.3.2 NMVOC
The emissions of NMVOC show a steady decrease fré8kB8to 119 kt (-68 %) between 1990 and
2024. (Figure2 4 and Figuré 5).

The largest absolute emission reductions are made in the transport sector (passenger cars). An
explanation is the shift of fuel (gasoline to diesel oil). Other sectors with significant emission reductions
are coating applications and Other chemical ingugtrminor increase in the NMVOC emissions over

the period is observed in the food and beverage industry and manure management broilers. A steady
increase fron20.1kt in 1990 to 24,3 kt in 2QRis observed for the Domestic Solvent use sector. This

is dueto the increasing number of inhabitants; the emission factor and the solvent content of the products
remain the same.
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Figure2 4 Trends in NMVOC emissions for the key sectors

Absolute differences key sources NMVOC (kt)
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Figure2 5 Absolute NMVOC emission differences from 1990 to£fa all key sectors

2.3.3 SO

SO emissions declined from 365 kt in 1990 k2 in 2024, a reduction of 94 % (Figu26 and Figure

2 7). This is largely due to the use of fuels with less sulphur in combustion in the energy and petroleum
refining industries.
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Figure2 6 Trends in SEemissions for the key sectors
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Absolute differences key sources SOx (as SO2) (kt)

5186 Sector

2A6
'5- 182aiv
2A1
2C1
2C7c
1A2gviii
2A3
1A2a
2B10a
1A2e
1A2¢c
1A4ci
1A4bi
1A1b
1A1a

Figure2 7 Absolute SQemission differences from 1990 to 20r all key sectors

2.3.4 NHs

In Belgium, over 90 % of the NHemissions are attributed to agricultural activities. Due to the
successive Flemish Manure Decrees (starting from 1991), focusing on including manure application and
a reduction of the livestock population, the ammonia emissions show a reductio dfeiween 1990

and 202 (Figure2 8 and Figure 9).

In Flanders, more than half of this reduction is attributed to the emission reduction of animal manure
applied to soils. In Wallonia, the decrease of emissions is driven by the reduction of livestock on the one
hand and on the reduction of use of mineeatilizer on the other hand. The latter is linked to the
implementation of the Nitrates Directive (EC 91/676) and the Sustainable Nitrogen management
program put in place for supervising and advising farmers with their formalities and ensuring
compliance \ith the Directive objectivesh(tps://www.protecteau.be/frAegdd.
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Figure2 8 Trends in Nklemissions for the key sectors
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Figure2 9 Absolute NHemission differences from 1990 to 20@r all key sectors.

235 CO

CO emissions decreased frombB4t in 1990 to B6 kt in 2024, a reduction of 8% (Figure2 10 and

Figure2 11). This is mainly due to the reductions realized in the road transport sector and the iron and
steel industry. The drop between 2008 and 2009 is mainly due to the closure of some iron and steel
plants in Wallonia during 2008 (one coking plant, onessiptant and one blast furnace plant). There is

still one coking plant in Wallonia in 2012. The last sinter plant and the last blast furnacerc28d.

The sudden increase in 2013 is due to 1 plant where the lime production occurred without oxygen
(reducing atmosphere).
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Figure2 10 Trends in CO emissions for the key sectors
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Figure2 11 Absolute CO emission differences from 1990 to4Z6Rall key sectors

2.3.6 PMyo

PMjo emissions between 2000 and 2023 declined witht5from 60 kt ta29kt (Figure2 12 and Figure

2 13). Many sectors contribute to the dust emissions. The sources with the largest absolute emission
reductions are the iron and steel production, road transport (exhaust emissions from passenger cars and
heavy duty vehicles) and the energy sector. Theatéxh in the transport sector is due to more stringent
emission standards for diesel cars. Moiaust emissions from road transport on the contrary, have
increased due to the increase in kilometre driven. Between 2008 and 2009 thensnoisie iron and

steel production have been reduced significantly due to the closure of some iron and steel plants in
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Wallonia during 2008 (one coking plant, one sinter plant and one blast furnace plant). There is still one
coking plant in Wallonia in 2012. The last sinter plant and the last blast furnace closed in 2011.

The residential sector remains the largest source ap &\l emissions are higher in cold years due to
the increased use of wood for residential heating.
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Figure2 12 Trends in PM emissions for the key sectors
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Figure2 13 Absolute P emission differences from 2000 to 20@r all key sectors

2.3.7 Pb
Emissions of Pb decreased strongly between 1990 artivd@?a decline of 94 % from &otonne to
17 tonne (Figure 14 and Figur@ 15. The use of unleaded petrol from 2000 on made Pb emissions
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originated from road transport exhaust very small. Iron and steel production, public electricity and heat
production and other metal production are the other sectors with the greatest emission decreases.
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Figure2 14 Trends in Pb emissions for the key sectors
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Figure2 15 Absolute Pb emission differences from 1990 ta126@all key sectors

2.3.8 Dioxins and furans

PCDDi PCDF emissions were high in the early nineties (519 g TEQ), but are greatly reduced in 202
(59 g TEQ), with a decline 089 % (Figure2 16 and Figure@ 17). The greatest absolute emission
reductions are made in the energy sector, the municipal waste incineration and the iron and steel
production sector.
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Figure2 16 Trends in PCDCPCDF emissions for the key sectors

Absolute differences key sources PCDD/PCDF (dioxins/furans) (g I-TEQ)

Sector

5E
1A4bi
5C1a
2C1
1A1a

Figure2 17 Absolute PCDDPCDF emission differences from 1990 to 20@ all key sectors

2.3.9 PAHs

Emissions of PAHs decreased from 51 tonne in 1990 to 6 tonne4n 2@duction of 8 % (Figure2

18 and Figur@ 19). This is largely due to reductions in the iron and steel sector. In the Walloon region,
one blast furnace plant closed in 2001 and all the last 3 blast furnace plants and basic oxygen plants have
been closed since 2011. PAHs emissions from solidfaretformations decreased strongly because the

activities of the Brussels, Flemish and Walloon coke ovens have been terminated respectively in 1993,
1996 and 2014.
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Figure2 18 Trends in PAH emissions for the key sectors
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Figure2 19 Absolute PAH emission differences from 1990 to4X02 all key sectors.
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3 ENERGY (NFR SECTOR1)

Section last updated in March )2

3.10VERVIEW
This sector includes all combustion emissions (stationary and mobile combustion emissions).
Furthermore, it includes fugitive emissions from the energy sector.

The emission data from this sector are based on calculations (fuel consumed x default emission factors)
or on direct emission measurements. To prepare the Belgian inventory for the energy sector, the regional
energy balances of Flanders, Wallonia and Brigsare the prime source of activity data. The main
source of information on the industrial emissions is also obtained from the annual industrial reports.

To have a total picture of all emissions by industrial activities, also activities with emissions below the
threshold have to be taken into account. These emissions are estimated in a collective way. The
collective estimation of the emissions due to cortibngrocesses is done by multiplying the energy
data with default emission factors. Emission factors originate from the EMEP/EEA air pollutant
emission inventory Guidebook, the emission limit values as described in the Flemish environmental
legislation (M.AREM II) (NOy, CO) or the Sontent of the fuel use®& Q) (Sleeuwaert F. et al., 2010).

3.2ENERGY INDUSTRIES (1A1)

3.2.1 Source category description (1A1)
The energy industries contain the following sectors: the public electricity and heat production, petroleum
refining and the manufacture of solid fuels and other energy industries.

The category O6Public Electricity and Heat produ
associated with the generation of electricity for commercial, industrial or public sale. The emissions of
autogenerators are allocated to the category 1Al (reer i es, sol i d fuel produce
I ndustries and Constructiond and 1A4 060ther sect
where the energy is used. Some CHP (Combined Heat and Power) units are in joint venture with the
energysector. For these installations, all heat is delivered to the industrial plant and most electricity
produced, is sold to the energy sector. In these cases, all fuel in the energy balance and the associated
emissions are included in the energy sector, cagetAla.

The following chart Figur8 1 shows the trend of the energy consumption in this sector:
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Trend of fuel consumption in 1A1
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Figure3 1 Trend of fuel consumption in the energy industries (1A1)

The emissions of the refineries, an activity which takes place only in the Flemish region, are allocated
in the category 1A1b (combustion emissions), in the category 1B2a (oil) (diffuse emissions) and in the
category 1B2c (flaring emissions). The emissioh€HP of the refinery sector are allocated in 1Ala.

The emi ssions reported in category 1Alc 6Manuf ac
the emissions coming from the combustion in the cokes ovens. Also the emissions of some energetic
activities in the mines (mainly an atgenerator) in th&lemish and the Brusse@apital region during

the beginning of the nineties and emissions due to some gas transport activities are included in this
category 1Alc. Fugitive emissions are reported in category 1B1b.

3.2.2 Methodological issues

3.2.2.1 Public electricity and heat production (1Ala)

This category contains the power installations for the production of electricity and heat, including
turbojets, and the (other) combined hpatver (CHP) installations (in joint venture with the electricity
producers). These latter installations are |latatedifferent sectors in Belgium (refineries, industry,
agriculture and service sector). Also included in this category are the waste incineration installations
with energy recuperation (waste incineration installations without energy recuperatiomeaitedlin

the sector 5C). Since submission 2021, we made changes to the allocation of emissions with and without
energy recovery from waste incineration plants. After a thorough analysis, we obtained alignment
between all pollutants. This adjustment aféatie allocation between 1Ala and 5C for all pollutants.

During the 2022 submissions, the emissions of a CHP which was in joint venture with an electricity
producer have been allocated to the category 1a2c as there is no more joint venture. The chemical plant
has bought the CHP.

Category 1Alais a key category of NOM, 5, Pb, Cd, Hg, As, Ni, Se, Zn, PCDD/F and HCB emissions
in terms of emissions level and trend, a key category of Cr emissions in terms of emission level and a
key category o050, PMi, Cu and emissions in terms of emissions trend.

The activity data reported in this sector are the fuel consumption data as reported in the regional energy
balances.
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The share of the regional emissions of JNOO, and TSP compared to the national emissions for
emission yeaR024is presented iTable 31, Flanders is prominent for N@67.8 %), SO (80.8 %)
and Wallonia is prominent for TSP&.1%).

Table3-1 Share to national emissions by regions for the sector 1Ala in 2024

FIl ander s Brussel s Wal | oni a
N Q 67. 8 % 6 .% 25 %7
S® 8 0 %8 1.9 17 %9
TSP 17 %4 4 .% 7 8 %1

The emission data are based on environmental annual reports submitted by the operator of the power
plants, the waste incinerators and the industrial plants owning a CHP installation. If the installation is
equipped with continuous measuring devices, the, 3y, TSP and CO emissions are based on
continuous analyses in the chimneys.

The emissions of the public power plants and the waste incineration installations are based on continuous
measurements for8@6 for NQy, 40 % for SQ and for7 % for TSP in Wallonia. A part of the SO
emissions are coming from the combustion of biogas in waste plants (waste disposals, wastewater
treatment plants,...) where emission factors have been used until 2013. In 2014, some analgses (NO
SO,) were performed on biogas engines in waste disposals.

During the 2017 NECD Comprehensive Review, the TERT noted that when continuous measurements
are used to estimate annual emissions, there is a risk that operators have misinterpreted the IED
(Industrial Emissions Directive) and have subtracted the valtleeafonfidence interval although this
subtraction must not be applied in the context of reporting annual emissions. This issue relates to an
underestimate of the emissions. The TERT recommended Belgium to organise a survey among
operators to identify whit ones are reporting undestimated emissions and try to derive a
methodology to adjust national emissions over the time series. Wallonia followed this recommendation
and identified 2 operators that reported emissions far, NOP, SQ, CO and NMVOC after subtraction

of the confidence interval since 2008. The emissions of these pollutants have been adjusted to add the
confidence interval from 2008 on. Wallonia will prevent uréstimated reporting from operators in

the future. Flanderalso organised a stey and identified one operator that reported emissions taking

into account the confidence interval. These emissions were corrected in the Flemish database.

For the estimation of other air pollutants and
not equipped with continuous measurement devices, emission factors were used. Emission factors used
in the three regions are given below.

Concerning the dust measurements and the dust emission factors, the T&8ndPFM s represent
filterable PM emissions.

Table 3-2 Emission factors for the sector 1Ala Public electricity and Heat Production in the Walloon
region (EMEP/EEA Guidebook 2023\ H3 and biogas: EPA and EMEP 1996, tier 1 1A2 forsMidod

T HM for gas coke (GC) and blast furnace gas (BFG): average of measurements between 2005 and 2011
on boilers)

Natur Natur GC BFCDi e:Di es HeaCoa Bi ogWoo
gas (gas ( (CS)(Ccoil oil fuel(ta (in (ta
34) turbi (talgas oil 32) engi 38)
(tabt 37) turb (tal
19) (tab 36)
320)
SQ PS 0 0 0 0 0 0 0 43.710
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NQ PS 0 0 0 0 0 0 0 88 81
[ g/ G|
NMVO(2. 6 1.6 2.6 2.60.8 0.192.3 1 2.5 7.3
[ g/ G|
CoO 39 4.8 39 39 16.:1.49 15 8.7 13 90
[ g/ G|
N R 0.6 0.6 0.870.60.12 0.1 0.1 0.415 1.2
[ g/ G|
TSP 0.14 0.2 2.6 2.66.5 1.9535..PS 172
[ g/ G|
P Mo 0.14 0.2 1.181.13.2 1.9525.:!PS 155
[ g/ G|
PM. s |0.14 0.2 1.181.10.8 1.9519.:PS 133
[ g/ G|
BC 0.0220.0050.030.00.2 0.651.012.2 4.3
[ g/ G| of

PM. .
As 0.12 0.12 5.4 5.41.8 0.003.9/{PS O 9. 4
[ mg/
Ccd 0.0000.000 2.6 2.61.3:'0.001.2 PS O 1.7
[ mg/
Cu 0.0000.0005.3 5.32.7:0.175.3:PS O 21.
[ mg/
Cr 0.0000.000 9 9 1.3:0.282.5!/PS O 9.0
[ mg/
N i 0.0000.000 7.5 7.51.3:0.00255 PS O 14.
[ mg/
Pb 0.0010.0018.4 8.44.0 0.004.51PS O 20.
[ mg/
Se 0.01120.0122 0.3 0.36.7:0.002.01PS O 1.2
[ mg/
Zn 0.0010.001 9.2 9.21.8 0.4487.{PS O 181
[ mg/
Hg 0.05 0.05 0.1 0.11.3:'0.050.3:PS O 1.5
[ mg/
Di oxi 1.9 1.90.5 2.5 10 O 50
[ ng/
PAH 0.150.10.0 0.0:0.00 1.2
[ mg/
HCB 6.7 0 5
[yg/
PCB 3.30 350
[ ng/

Table3-3 Emission factors for the sector 1Ala Public electricity and Heat Production in the Brussels
Capital Region

- For natural gas, biogas and gas oil: EMEP/EEA Guidebook ROR3,, NMVOC, SO,,PM; 5,
PMiq, TSP, BC, CO, PCDD/PCDF, heavy metals, PAHs; EMEP 2@B®O; EMEP 1996 NHs

- For waste incineration: measurement campaigns and EMEP/EEA Guidebook 882BAHSs

FUEL Uni t Natura Sl ud(Gas oiluUni t Wast e
gas rapese

N Q g/ GJ 89 198 65 g/ tonn 370

NMVOC |g/ GJ 2.6 10 0.8 g/ tonn 20

SQ g/ GJ 0.244 10.8 46.5 g/ tonn 24

N H g/ GJ 0. 6 0.23 0.1 g/ tonn 12
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In Flanders all N@ emissions from power plants producing electricity are measured continuously,
including the power plants using wood. For turbojets an emission factor of 197 g/GJ is used (for a very
limited period of time (some hours per year) the turbojets are authorized.

The calculation of S@® emissions originating from installations not equipped with continuous
measurements is not applicable: it concerns gas turbines, CHP, gas motors (all burnt on gas) or turbojets
(use of fuel with very low sulphur content). The fuels with low sulphur comtenbatural gas in gas
turbines, CHP and gas motors and lamp oil in turbojets. For the other fuels, no EF's are used. Emissions
are measured continuously. Natural gas contains little sulphur (source: ZFlsyalmost no SQOs

released during combustion. For lamp oil, there are no emission factors in the EMEP/EEA Guidebook.

During the 2017 review the TERT noted that in Flanders noegtssions from natural gas or lamp oil

are estimated. Belgium provided information on the emissions ofr8@ gas fired power stations not

using continuous measurement and showed that these sources make a very small contribution (0.06 %
of the total S@emission from the Flanders region). In 2021 the recommendation has been implemented
in the 2022 submission. An estimate was made of these emissions for the entire time series. The emission
factar 0.281 g/GJ S@from the EMEP/EEA Guidebook 2023 was used. The result of this calculation

can be found iffable 34.

Table3-4 Evolution of SQ emissions from combustion of natural gas at power stations in Flanders.

Year SQ@(ton) Year SQ(ton)
1990 0.915 2008 27
1991 1 2009 31
1992 0. 435 2010 31
1993 0. 766 2011 24
19914 5 2012 21
1995 6 2013 17
1996 8 2014 13
1997 8 2015 18
1998 17 2016 19

2 https://www.fluxys.com/nl/productservices/supplyingurope/belgium/operationdhtaendconsumers
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The emission factors used to calculate the emissions of NMVOC are adjusted with rest factors for FGD
(flue gas desulphurisation) and SCR (selective catalytic reducfiam)q 35). A distinction is made
between normal boilers and gas turbines.

Emissions calculation:
0 00 00y
04 QQ YO YO
PTITT

Table 3-5 Emission factors of NMVOC for the sector 1Ala Public electricity and Heat Production in
the Flemish region

Fuel Uni tEmi ssi Emi ssi REgp R Ekcr Sour ce
factor fact o+
NMVOC- uncont

uncont
Coal g/ G.0. 4 0.00001 0. 3 Eurelectr
Wat er g/ G.10 0.00001 0.3 VMM + Eur
treatm for reduc
sludge
Olive |g/ G.10 0.000012 0.3 VMM + Eur
for reduc
Wood djg/ G.10 0.00001 0.3 VMM + Eur
for reduc
Wood <c¢|g/ G.10 0.00001 0.3 VMM + Eur
for reduc
Wood plg/ G.10 0.00001 0.3 VMM + Eur
for reduc
Bi odus/ig/ G.10 0.000012 0.3 VMM + Eur
for reduc
Fuel Ag/ G.0.6 1 0.3 Eurelectr
Gas oi|g/ G.7. 5 1 1 V MM
Gasbogalg/ G.1.5 1 1 Eurelectr
turbin
Paraff|g/ G.3 1 1 CI TEPA
Naturajg/ G.1 1 0.3 VMM + Eur
for reduc
Naturag/ G.0. 5 1 1 Eurelectr
igas t
Bl ast g/ G.0 1 1 V MM
furnac
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An emission factor of 8 mg CO/Nm? flue gas is applied forfged installations not equipped with
continuous measurement devices (based on continuous measurements of other similar installations).

Although the TSP emissions originating from installations not equipped with continuous measurement
devices are very low per unit fuel (installation groups fed with natural gasfinaate gas, gas oil and
paraffin or lamp oil), the high volumes of fualirnt cause a significant emission. The emission factors
used to calculate the emissions of TSP are adjusted with rest factors for ESP (electrostatic precipitation
for thermal power plants), FGD and SCRable 36).

Emissions calculation:

b "ov O "0%’0
080 ¢ & YO YO YO
PTUTUTTT TT

Table 3-6 Emission factors of TSP for the sector 1Ala Public electricity and Heat Production in the
Flemish region

Fuel Uni t Emi ssi o REsp REcp REkcr Sour ce
Gas oil |g/ GJ 3 0.01 0.1 1 CORI N/
Paraffing/ GJ 3 0.01 0.1 1 CORI N¥/
Nat ur al g/ GJ 0.005 0.01 0.1 1 CORI N¢#
Bl dsutr najg/ GJ 0.1 0.01 0.1 1 CORI N¢#

Emissions of PNy and PM s are calculated as a fraction of TSP:

o~ ., ., PULUD
Oa 0¢é€¢e 0Oa 0¢€ ¢

p T
s ., ., PUUg
Oa g OEE Oa 0¢€ ¢

p T

The percentages applied per power plant are given bé&lakldg 37).

Table3-7 Percentages of Piland PM s as a fraction of TSP per power plant and percentages of EC as
a fraction of PMs per power plant

Power Group %PMo %PM s Sour ce %EC* Sour
(2016)

EDF Luminus|80 70 VI TO 7.01

EDF Luminus|80 70 VI TO /

E.on Langer|100 100 CORI NAI R 2.02
Kall o 1 100 100 CORI NAI R /

Kall o 2 100 100 CORI NAI R /

Mo | 12 64.4 32.7 LBRO0OO1 /
Rodenhui ze 100 100 CORI NAI R /
Rodenhui ze 100 100 CORI NAI R /
Rodenhui ze 78. 2 32.3 LBRO0O1 9. 66

Rui en 3 67 29 EPA /

Ruien 4 67 29 EPA /

Rui en 5 46 33 LBR20O0OS /

Rui en 6 100 100 CORI NAI R /

Ruien a@ter|71 51 EPA Equally Ru
Turbojets 100 100 CORI NAI R 7

Gas groups 100 100 CORI NAI R 7

A&S Energiel71.4:34. 3(EMEP/ EEA G110

Bi opower 80 70 VI TO 23.07
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(before: \

Bi omassa)
* 0% EC is calculated based on the fuel types of the last year. For an installation that has been inactive
during the last year. no % can be calculated.

Heavy metals can come from various fuels. Depending on the fuel and the type of installation different
techniques will be used and/or be combined.

In case one features analyses of the flue gases, these will be used at first to determine the emissions of
heavy metals (this will particularly be the case at sites with flue gas desulphurisation (FGD)).

In case no such measurements are available, or for certain heavy metals the emission was not determined
by the flue gas analysis. one can use the following techniques:

gaseous fuels (natural gas and blast furnace gas): use of emission factors
liquid fuels (heavy fuel. gas oil and lamp oil): use of emission factors

solid fuels (coal. biofuels): method based on the emission rates determined by Laborelec and
elementary analyses of the solid fuels.

In certain cases. one shall combine techniques when:

the flue gas analysis does not cover all the necessary parameters: combination of the flue gas
analyses with 1 or more other techniques (emission factors/calculation on the basis of the analyses on
the solid fuel). The missing parameters will be completeplaced by the alternative calculation.

another emission point (chimney) is used for the same group, but no flue gas analyses are
available: use of 1 or more other techniques for the whole calculation of the emissions through the other
chimney, taking into account the utilization rate of thencteys (split factor).

Regarding the heavy metals emissions from solid fuels, where analyses of the flue gases (min. 1 per
year) are available for the installation, these measurements are used to determine the annual emissions
of heavy metals.

Emissions calculation:

B B G aQ 0 0 ao
o0q 20 b 60 6
(%) PTUTIT T T

with:
Emzmi: @annual emission of the heavy metal considered

AWzmi: average analysis value of the heavy metal in the dry flue gases at a specific oxygen
content (e.g. 6 %%

Vre: Volume of the flue gases on yearly basis

If no analyses of the flue gases are available or parameters are missing in the existing flue gas analyses,
the emissions of the heavy metals are calculated using the fuel analyses.

Calculation of the emission per heavy metal per amount of fuel:
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with:

M: the amount of dry fuel expressed in tonne. This may be the total annual quantity or the
quantity per batch delivered. The data comes from Michelangelo and is provided by TDM. However,
the raw data is the wet quantity, so it has to be converted fils thyy quantity by means of the moisture
content.

PTITA & Qi GXEIED QE O
pTIT

0 0€¢ 0 0¢€¢

As: the ash content of the fuel, either coming from Michelangelo and provided by TDM, either
submitted by external analyses, provided by Fuel Procurement.

Assi¢: standard ash content that was used in the study of Laborelec to determine the emission
rates, this default percentage should be calculated to the currgydrashtage. It amounts to 186

PMinstav: the (weighted) yearly average dust emission for the set of groups for which the
calculation is performed, expressed in mg/Nm?3 at 0 far@d dry flue gases. The data is available in
Image and is provided by TDM.

PMsd standard dust emission that was used in the study of Laborelec to determine the emission
rates. The default percentage should be calculated to the current dust emission (100 mg/Nm3)at 0 % O

AW: the analysis value of the heavy metal in the solid fuel. This information is taken from the
external analysis reports provided by Fuel Procurement [g/ton]

EPsoi: the emission rate for a particular heavy metal in terms of emissions-boasl state
(Table 38). The bulk of the heavy metals emitted is adsorbed on the fly ashes.

EPyas the emission rate for a particular heavy metal in terms of emissions in the volatile state
(Table 38). Only a few heavy metals are emitted in volatile state.

RF=cp: the rest factor as a result of the presence of a FGD install@fibie(38). For the heavy
metals this factor is put at 100 % because the effect of the FGD is already taken into account by reduced
dust emissions. Only heavy metals that are emitted in volatile state are even further reduced by the FGD.

Table3-8 Factors to calculate emissions of heavy metals for the sector 1Ala Public electricity and Heat
Production in the Flemish region based on fuel analyses

Parameter ERoi(i %) ERak %) REcd %)
As 2. 42 0 100
Cd 2.56 0 100
Cr 0. 84 0 100
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The quantities of solid fuels available in Michelangelo are delivered quantities. To know the exact

emissions. these values must be converted into the amount of fuel consumed

with:

Oa

NQ 04

“-"Q:\Q

0

0ttt Vi 0¢ 0¥t

D 0E0DBE

Miotai: the total annual amount of delivered fuels

@&stock:

t he

stock

di fference

Yi 0 O ¢ »Q

[ 0££yQ

bet ween

t he

end

Regarding the heavy metals emissions from fluid fuels, the emission factors shown are intended for

installations without any form of dust reduction measures or @G Q reduction measures. So a rest

factor must be used according to the availability of certain installafi@idd 39):

Table3-9 Emission factors for heavy metals from fluid fuels for the sector 1Ala Public electricity and

ESP (electrostatic precipitator): dust reduction via electrostatic dust filter (or sleeve filter)

FGD: SQ reduction via fluegas desulfurization

SCR: NQ reduction via selective catalytic reduction

Heat Production in the Flemish region

Fuel Emi ssi REsp REFEep REcr SOource
fact o+
uncont
(g/ton
Fued|lAs 0.081 0.010.1 1 EPA ( CORI NAI R foc
Fuel|Cd 0.051 0.1 0.1 1 EPA ( CORI NAI R fo
Fuel|Cr 0.139 0.010.1 1 EPA ( CORI NAI R foc
Fuel|Cu 0.223 0.010.1 1 EPA ( CORI NAI' R foc
Fuel|lHg 0.014 0.960.0¢f1 EPA ( CORI NAI R fo
Fuel|Ni 10. 7230.010.1 1 USEPA + CORI N,
reductions
Fuel|Pb 0.192 0.1 0.1 1 USEPA + CORI N,
reductions
Fuel|Se 0.087 0.230.241 USEPA + CORI N,
reductions
Fuel|Zn 3.693 0.1 0.1 1 USEPA + CORI N,
reductions
Gas |As 0.074 0.010.1 1 USEPA + CORI N,
reducti ons
Gas |Cd 0.05550.1 0.1 1 USEPA + CORI N,
reductions

3 Fuel A is heavy fuel with an-8ontent of maximum 1 %.
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Gas |Cr 0.05550.010.1 1 SEPA + CORI
reducti o
Gas |Cu 0.111 0.010.1 1 USEPA + CORI
reductio
Gas |Hg 0.05550.960.0¢t1 USEPA + CORI
reducti o
Gas |Ni 0.05550.010.1 1 USEPA + CORI
reductio
Gas |Pb 0.16650.1 0.1 1 USEPA + CORI
reductio
Gas |Se 0.27750.230.241 USEPA + CORI
reductio
Gas |Zn 0.074 0.1 0.1 1 USEPA + CORI
reductio
Emissions calculation:
D 0€E€E&E OO0
Od 0Q OE& vo YO YO
pPTTT

Regarding the heavy metals emissions from gaseous fuels, only mercury and selenium are considered,
given their volatility.

The emission factors shown are intended for installations without any form of dust reduction measures
or NO, or SQ reduction measures. So a rest factor must be used according to the availability of specific
installations Table 310):

ESP (eleabstatic precipitator): dust reduction via electrostatic dust filter (or sleeve filter)
FGD: SQ-reduction via fluegas desulfurization
SCR: NQ-reduction via selective catalytic reduction

Table3-10 Emission factors for heavy metals from gaseous fuels for the sector 1Ala Public electricity
and Heat Production in the Flemish region

Fuel Emi ssi REsp REep REcr Source

factoqr

uncont

(g/ kKNm
Nat uHg 0.00410.960.0¢t1 USEPA + CORI N.
gas reductions
Nat u Se 0 0.230.241 USEPA + CORI N,
gas reductions
Bl as|Hg 0.00000.960.0¢f1 NP I + CORI NAI R f
furn
gas
Emission calculations:

b Qi 00—
o4  QQ Wa vo voO YO
PTITT
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The calculation of emissions of the PAHs (benzo(a)pyrene, benzo(k)fluoranthene, indeno(1,2,3
cd)pyrene and benzo(b)fluoranthene) is based on emission factors, which are gakle i811.

Table3-11 Emission factors for PAH(4) for the sector 1Ala Public electricity and Heat Production in
the Flemish region

g/ GJ BaP b(k)f i (lc@)b(b)f source
Coal 6. 8®E O 1. 0®&E O EPA
Gas oi l 0 0 0 0 EPA
Gas oi | gas |0 0 0 0 Econot
Heavy fuel 0 0 6. 40& O EPA
Nat ur al gas|2. 56 3. 8ME 3.80ME 3. 8ME Econot
Bl dsutr nace ¢|0 0 0 0 Econot
Sludge; ol |8. 0ME O 0 0 CORI N#
wood dust ;

wood chi ps;

bi of uel 0 0 0 0 EPA

The calculation of emissions of dioxins and furans (PCDD/PCDF) is based on emission factors.
representing the sum of PCDDs and PCDIFable 312). The emission is expressed in mg TEQ (toxic
equivalent). It is assumed that only FGD affects the PCDD/PCDF emissions. A distinction should be
made between normal boilers and gas turbines.

Table3-12 Emission factors for PCDD/PCDF for the sector 1Ala Public electricity and Heat Production
in the Flemish region

Fuel Emi ssion REcgp Source
(mg TEQ/

Coal 0.000417 0.0124 Analyses by th
Water treati10.000417 0.0124 Analyses by th
Olive stone{0.000417 0.0124 Analyses by th
Wood dust 0.00163 0.0124 ESI
Wood chips 0.00163 0.0124 ESI
Wood pelletgs0. 00163 0.0124 ESI
Bi odust 0.00163 0.0124 ESI
Fuel A 0.001214 0.0124 ESI
Gas oi l 0.00009 0.0124 ECONOTEC
Gasigas$ turh0. 0005 0.0124 ECONOTEC
Paraffin - - ECONOTEC
Nat uriad a sg atsy 0 - -
Nat uriada sg atsy 0 -
Bl dsutr nace g¢g|0 - -
Emission calculation:

b Ovu 002 Q?YUYOU

Od a "0 "YOu YO
PTITT

The calculation of the emissions of polychlorinated biphenyls (PCB) is based on emission factors,
representing the sum of PCBEaple 313). It is assumed that neither FGD nor SCR affect the PCB
emissions.

54



Table3-13 Emission factors for PCBs for the sector 1Ala Public electricity and Heat Production in the
Flemish region

Fuel Emi ssion factcSource
Coal 0. 014 ESI
Water treatmenO0. 0456 ESI
Olive stones 0.0456 ESI
Wood dust 0.0456 ESI
Wood chips 0. 0456 ESI
Wood pell ets 0.0456 ESI
Bi odust 0.0456 ESI
Fuel A 0.0415 ESI
Gas oi l - -
Par af fin - -
Natur al gas 0 -
Bl asutr nace gas|- -
Emission calculation:

~ b ob 0057

Od4 QQ

PTUTUTC TT T TT TT

The combined hegiower (CHP) installations (in joint venture with the electricity producers) are located
in different sectors in Belgium (refineries, industry, agriculture and service sector).

Emissions of CHP installations in the refinery sector are reported in the environmental annual reports
submitted by the operator of the refinery.

Emissions of industrial installations are mainly reported in the environmental annual reports submitted
by the operator of the plant. The missing emissions are estimated based on the energy data per CHP
installation multiplied by an emission factor as giveelow.

Table 3-14 Emission factors of N@ CO, SQ and NH; for the industrial CHP installations in joint
venture with the power plants in the Flemish region.

Il nstalFuel Uni I1NQ coO SQ N H Source
Gas ti(Natural g/ G.48 4.8 0.2i0.6 EMEP/ EEA
Gui debook
Gas m(Natur al g/ G.135 56 0.5 0.6 EMEP/ EEA
Gui debook
Gas ti1Gas oil g/ G.398 1.4'46.'0.1 EMEP/ EEA
Gui debook
Gas m(Gas oi |l g/ G.942 130 46.'!0.1 EMEP/ EEA
Gui debook
Gas tiBiogas/ wg/ G.88 13 43.°15 EMEP/ EEA
Gui debook
Gas m(Biogas/ wg/ G.88 13 43.°15 EMEP/ EEA
Gui debook

*NH 3 EMEP/EEA Guidebook 2013
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Table3-15 Emission factors of TSP, Pl PM.s and EC for the industrial CHP installations in jeint
venture with the power plants in the Flemish region (source: EMEP/EEA Guidebook 2019)

Sector Fuel Uni tTSP % PMf% PM% EC
TSP of TSPM. s

Chemi cal i nd{Coal ton{l11. 68 % 30 % 0.1
Heavy ton|35. 71 % 55 % 0.1

Natur ton/0.8100 %100 %O0.O07

Gas o ton|6.549 % 12 % 0. 45

Bioga: ton|/0.8100 %100 %O0.07

Il nd. '"ton|{0.8100 %100 %O0.O07

Food, drinks{Natur ton/0O.8100 %100 %O0.O07
Bioga: ton|/0.8100 %100 %O0.07

Paper indust{Natur ton|{0.8100 %100 %O0.07
Textil e, | ealNatur ton|0.8100 %100 %O0.O07
Gas distribu Natur ton|0.8100 %100 %O0.O07
Gas o ton|6.5100 %100 %O0. 45

Table3-16 Emission factors of heavy metals for the industrial CHP installations imjeiture with
the power plants in the Flemish region (source: EMEP/EEA Guidebook 2019)

(@] (@] (@] (@] (@] (@] (@] (@] (@]
Sector Fuel c = e c = = = = =
Ko} © (@] n — 5 — (] [
[a% (@) T < @) O z n N
Chemici¢(Coal|{7.30.9 1.47.14.5 7.8 4.9 23 19
i ndust
Heav4.51.2 0.33.¢2.5 5,.31255 2.087
fuel
NatuO0O.00.0C0.20.70.0:'0.0C0.0'0.00.0
gas
Gas |[4.01.3¢1.31.¢1.32.721.36.71.38
Biog0. 03EHW40.10. 18D48EHW550W40.00.0
InduO0O. 034 0.10. 18D48EHW55WM40.00.0
wast
Food, NatuO. 03EH40.10. 18D48H550W40.00.0
and tolgas
Biog0. 03EHW40.10. 18D48HW550W40.00.0
Paper NatuO. 03H40.10. 18D48HW550W40.00.0
i ndustigas
Textil gNatu0O. 03H40.10.18HD48BE55B040.00.0
| eat heyrgas
cl ot hi
i ndust
Gas NatuO. 03EH40.10. 18D48EHW550W40.00.0
di strilgas
Gas |[4.01.3¢1.31.¢1.32.721.36.71.38

Emissions of waste incineration installations with energy recuperation are generally reported in the
environmental annual reports submitted by the operator of the installation. In the Flemish region the
waste incineration with energy recuperation inclutthesincineration of industrial and domestic waste.
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The PCDD/F emissions of 1990 and 1995 (industrial and domestic waste) are based on the results of a
study performed by VITO under the authority of VMM (Polders et al., 2003). Since 2000 the emissions
of domestic waste incineration are reported in the yeanvironmental reports. Since 2000 the
emissions of industrial waste incineration are calculated by using activity data and emission factors. The
activity data are the amount of waste obtained from OVAM (Public Waste Agency of Flanders). The
emission faairs are taken from the UN Environment Progamme (UNEP) Standardized Toolkit for
PCDD/F (Table 317).

The HCB emissions are calculated by using activity data and emission factors. The activity data are the
amount of waste obtained from OVAM (Public Waste Agency of Flanders). The emission factors are
taken from the EMEP/CORINAIR Guidebook 2019 for HORle 318).

Table3-17 Emission factors of PCDD/F for the sector 1Ala Incineration of waste in the Flemish region

Fuel Uni t Val ueRef erence

I ndustribg TEQ/ t0. 5 UNEP Standardized Too
i ncinerati on; Muni ci p
High tech. combusti on

Hazardo(Og TEQ/ t0. 75 UNEP Standardized Too
incineration; Hazar do
tech. combustion. sop

ClinicalOg TEQ/ 11 UNEP Standardized Too
i ncineration; Medi cal
High tech. continuous

Sewage $0g TEQ/ 10. 4 UNEP Standardized Too
i ncinerati on; Sewag-ed
t heert. full APCS

Table3-18 Emission factors of HCB for the sector 1Ala Incineration of waste in the Flemish region

Fuel Uni t Val ueRef erence

I ndustrig/tonne|0. OOIEMEP/ CORI NAI R Gui debo
Hazardo(g/tonne |0. 01 EMEP/ CORI NAI R Gui debo
wast e

Clinicalg/tonne|0. 01'EMEP/ CORI NAI R Guidebo
Sewage 4Jg/tonne|0. 0O0:EMEP/ CORI NAI R Guidebo
Domesti (Og/tonn¢45. 2 EMEP/ CORI NAIR Guidebo

Emissions of CHP installations in the service and agricultural sector are calculated based on the energy
data (energy balance) and emission factors, as given in Annex 2 due to the abundance of the tables.
Annex 2 also contains the N®mission factors for the CHP installations in the greenhouse horticulture
sector. reported in sector 1Ala Public electricity and Heat Production in the Flemish region.

3.2.2.2 Petroleum refining (category 1A1b)
Category 1Alb is a key category 0 emissions in terms of emissions level and trend and qfiNO
terms of emissions level and of RMTSP and PN in terms of trend.

The activity data of the petroleum refining are taken from the Flemish energy balance as petroleum
refining only occurs in Flanders (5 refineries).

Combustion emissions are directly reported by the refineries in the environmental annual reports
submitted by the operator of the plant.;®issions are calculated based on the sulphur content of the
fuel or on measurements. NACO, NMVOC, TSP and heavy metals emissions are calculated with
emission factors provided by the refineries or emissions are calculated based on measurements.
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Emissions of PMb and PM s are calculated as a fraction of TSP (Schrooten & Van Rompaey, 2002).
EC emissions are calculated as a fraction o £Wable 319):

Table3-19 Percentages of Piand PM s as a fraction of TSP and percentage EC as a fraction p§ PM
for petroleum refineries

Fuel % PMf TE% PMf T{% EC efs Source

Refinefg100 100 7 Study VMM/
Light 100 100 45 Study VMM/
Heavy 80 70 10 Study VMM/
Cokes 60 35 10 Study VMM/

The SQ implied EF shows a decrease between 2009 and 2010 since from 1 January 2010. the emission
limit for SO, from refinery installations was decreased from 800 mg/Nms3 to 350 mg/Nm3 by the Flemish
legislation (VLAREM). Therefore, the refineries made great investments to reduce them&Sions,

like using fuel with low sulphur content and installation of wet gas scrubber.

Following a question raised during the NECD review concerning the reportingsagmiisions in this

sector, the emissions are reported by the facility. The Nidasurements are performed using
photometric flow analysis according to the LUC/III/003 standard. When a facility does not report
emissions for a specific year because the emissions are below the reporting threshold (in this case the
emissions are very @ on average 1.5 tonne over all years), emissions are not estimated individually
for that facilty but the emission gap is estimated in a collective way when activity data and emission
factors are available. However, the guidebook does not provide emission factors; for Mie sector

1A1b for any of the fuels. Flanders plans to perform a study to revise the methodology to estimate
missing emissions in a collective way in the future. The company mentions there is no measurable
presence of NEin 2015. The missing emission is below the threshold of significance and moreover
within the margin of erno

3.2.2.3 Manufacture of solid fuels and other energy industries (category 1A1c)

The emissions originating from category 1Alc o]
I ndustries6 are the emissions coming from the co
operational in Belgium instead of 8 plants in the beginnintp@hineties. One plant was closed in the

Flemish region in 1996, 4 plants closed in the Walloon region (one in 1995, a second in 2000, a third in
2005 and a fourth in 2014) and the only plant active in the Brussels region was closed in 1993.

In Wallonia, the emission factors for all main pollutants are plant specific. Thalifiose NH;
emissions are estimated by using the default emission factors (coke gas, 0.87 g/GJ). Following the
recommendation of the review team. Wallonia estimated thaliffuse emissions of heavy metals and
dioxins in the category 1Alc on the complete time sefike emission factors from the tabld Srom

the guidebook were used with a proportional calculation with the regional TSP emission factor. For one
coke plam, the emissions have been plant specific since 2002.

Concerning the dust measurements and the dust emission factors, the TS8ndPFM s represent
filterable PM emissions.

There was a coke plant in the Brussels region until 1993. The emission factors used are those included
in the EMEP/EEA Guidebook 2023 for all the pollutants except fog Which is the same as used in
WalloniaTable 320.

Table3-20 Emissions factors for the coke oven gas in Brussels in the sector 1Alc

Fuel Uni t Coke oven gas
NQ lg/ GJ |21
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NMVOC g/ GJ 0.8
SQ g/ GJ 91

N H g/ GJ 0.87
PM s g/ GJ 55

P Mo g/ GJ 79
TSP g/ GJ 8 2
CcCoO g/ GJ 6
PCDD/ PCDF* ngr EQ/ GJ 26
Pb mg/ GJ 28
Cd mg/ GJ 1.6
Hg mg/ GJ 30
As mg/ GJ 11
Cr mg/ GJ 5.7
Cu mg/ GJ 25

N i mg/ GJ 5.2
Se mg/ GJ 2.9
Zn mg/ GJ 46
Tot al PAH mg/ GJ 0. 295

In Flanders the last coke plant has closed in 1996. But there are still cokes ovens as part of the iron and
steel sector. The emission factors 8@ are based on the sulphur content of the fuel. The emission
factors for NQ and CO are based on literature data.

Emissions of TSP are provided by the facility. Emissions ofgPRM: s and EC are calculated as resp.
50 % (of TSP), 20 % (of TSP) and 49 % (of M

The notation key of particulate matter is IE because these emissions are included in 2C1.
The emission factors for heavy metals, used till 1999, are givEabie 321.
Table3-21 Emission factors of heavy metals for the cokes ovens in Flanders in the sector 1Alc

Uni Pb Cd Hg As Cr Cu Ni Se Zn Sour ce
Prodyg/ MO0O.:0.00.00.00.70.00.:0.00.:EMEP/E
coke Gui det

2016

From 2000 on, for the heavy metals, the notation key is IE because from that year on the emissions are
included in 2C1.

Following the recommendation of the review team, the notation key of NMVOC is corrected to |IE from
2015 on, the notation key for Nk NE since no Nklemissions are estimated by the steel plant that
has a coke oven.

Emissions of coal mining activities were reported in the beginning of the nineties. The emission factors
for SO, are based on the sulphur content of the fuel, CO andeNi@sions are calculated with emission
factors provided by the facilities. The mining industries have disappeared with the closure of the last
coalmines in 1992.

Flemish PCDD/F emissions in the sector 1Alc originate from mining activities and one coke plant until
1995. These emissions disappear due to the closure of the mines and the coke plant. From 1996 on a
notation key IE is used: the emissions of the coke sitaated at the steel plant are included in 2C1.

Also some emissions due to gas transport activities are included in this sector. The emission data are
provided by the facilities.
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3.3M ANUFACTURING INDUSTRIES AND CONSTRUCTION (1A2)

3.3.1 Source category description (1A2)

The structure of the industrial sector has undergone profound changes over recent decades. The
metallurgy and textile sectors have been relatively stable, after several waves of closures and
restructuring. The metallurgical industry nevertheless remamsfthe key sectors of Belgian industry,

both in terms of employment and turnover. The two other key sectors of industrial activity are the
chemical industry and the food processing industry. These three sectors each contribute about 10 % of
gross value @ded of the industrial sector.

The category 1A2 6Manufacturing industries and
industrial sector of the 3 regions in Belgium. The following sectors are involved: iron and steel (1A2a),
nonferrous metals (1A2b). chemicals (1A2c), pwpper and print (1A2d), food processing, beverages

and tobacco (1A2e), nemetallic minerals (1A2f) and other industries (1A2g).

The following industries are integrated in category 1A2g (Other industries): metal products, textile,
leather and clothing and other industry (wood industry, rubber and synthetic material, manufacturing of
furniture, recycling and construction).

The industrial sector is not very developed in the BrusSefsital Region, mainly due to its urban
features. The only big industry is a car manufacturer. The other industries are (very) small companies
specialised in high added value products and/ordaicelbse to the final consumer. All these industries

are classified in the 1A2g category (Other industries).

The emissions originating from the use of recovered fuels from cracking units or other processes where
a fuel is used as a raw material and where a part of this fuel (or transformed product) is recovered for
energy purposes is allocated to category 1Afwefdfuels).

Emissions of industrial combined hgaiwer installations in joint venture with the energy sector are
allocated in the category 1Ala.

Emissions of the combustion of blast furnace gas. produced in the steel plants and delivered to the energy
sector, are allocated in the category 1Ala. Figu2eshows the trend of the energy consumption in this
sector:

Trend of fuel consumption in 1A2
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Fuel Biomass -®- Gaseous Fuels <@ Liquid Fuels -® Other Fuels Solid Fuels

Figure3 2 Trend of fuel consumption in the manufacturing Industries and construction.
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3.3.2 Methodological issues

3.3.2.1 Default emission factors

Pollutant emissions are mostly reported directly by the individual large companies on the basis of
analyses. For most sectors the remainder of the emissions is calculated on the basis of the remaining
fuel consumption (estimated as the difference betwaengg consumption reported in the regional
energy statistics for the whole sector and the fraction reported by the large companies) and standard
emission factors listed in tables below.

The energy consumption data originate from the regional energy balances in the 3 regions, supplemented
with specific information from the companies themselves. For example activity data from iron and steel
industry.

Generally in the combustion processes, the &@issions are mainly based on the sulphur content of
the fuel and the NQemissions vary with the fuel and the sector.

The following tablesTable 322 andTable 324) give the default emission factors used in the Walloon
and Brussels region. Estimated emissions in individual plants in Flanders are based-spegiéint
emission factors per installation.

Following the EMEP/EEA Guidebook it is unclear whether the emission factors represent filterable PM
or total PM.

Table 3-22 Emission factors for the sector 1A2 Manufacturing Industries and Construction in the
Walloon region (EMEP/EEA Guidebook 2023 in general with sometimes different tables or sources by
pollutant to be the most realistic considering the fuels and the tegs)lo

- Natural gas1A2 T33 exceptSOy: average SOEF table 33 and table 27 as it is the same gas,
NMVOC, dust and HM: table-27 as mainly boilers in the small industries, INEMEP 1996

- Biogas:EPA and EMEP 1996

- Diesel 0il:1A2 T3-4 exceptNOx: maximum norm for the permit plant (no EF for N@edium
size boiler in the GB, Nt EMEP 1996, HM: GB 2013 1A1 T-8 EF for gas oll

- Fuel ;1A2 T34 exceptNOx: maximum norm for the permit plant (no EF for N@edium size
boiler in the GB, NB& EMEP 1996, HM: GB 2013 1A1 T-B EF for heavy fuel oil

- Coal:1A2T32

- Coke:1A2 T32 exceptSOp: study AULG (1998), Il nventaire di
Région Wallonne pour 1996, Université de Liége, juillet 1998

- Wood: 1A2 T34

- BFG and GC: country specific

Natura BiogDies Fuel Coal Cok WoocBFGCoke
oil (Cs(Cs)
SQ 0.5 43.7 900 540 11 70 70
[ g/ GJ
NQ 74 88 163 163 173 173 91 74 74
[ g/ GJ
NMVOQ 2 2.5 25 25 88 88 300 2.52.5
[ g/ GJ
CO [4gd/29 13 6 6 6 6 931 931 570 25 25
TSP 0.45 0 20 20 124 124 150 2.6 2.6
[ g/ GJ
PMo 0. 45 20 20 117 117 143 1.1 1.18
[ g/ GJ
PM.s 0.45 20 20 108 108 140 1.1 1.18
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Natura Bi ogDies Fuel Coal Cok WoocBFGCoke

oil (€Cs(Cs)

[ g/ GJ
BC [g0.0243 11.2 11.2 6. 9. 6.9 39.:0.00.03
N H 0.6 15 0.1 0.1 0. 4 0.4 1.2 O 0.87
[ g/ GJ
As 0.12 1.8 4 4 4 0.2 5.45. 4
[ mg/ G
Cd 0.0002 1.36 1.2 1.8 1.8 13 2.6 2.6
[ mg/ G
Cu 0.0000O0 2. 72 5.3117."! 17.'6 5.35.3
[ mg/ G
Cr 0.0007 1.36 2.55 13."! 13. 123 9 9
[ mg/ G
N i 0.0005 1.36 255 13 13 2 7.57.5
[ mg/ G
Pb 0.0015 4.1 4.6 134 134 27 8.48. 14
[ mg/ G
Se 0.011 6.79 2.06 1.38 1.8 0.5 0.30.3
[ mg/ G
Zn 0.0015 1.8187.8 200 200 512 9.29. 2
[ mg/ G
Hg 0.1 1.360.347.9 7.9 0.5¢0.10.1
[ mg/ G
Di oxi 1. 4 1.4 203 203 100 1.91.09
[ ng/ G
PAH 0.020.02 146 146 35 0.10.15
[ mg/ G
PCB 170 170 0. 0¢
[ Og/ G
HCB 0. 6. 0.6:5
[ Og/ G
Table3-23 Emission factor§0,
SQ S content EF [ g/ GJ]
Fuel <1993 3 1400

19914 2. 17 1085

1995 1.05 520

1996 1.0 495
gasoi l <1993 0.5 160

19914

1995 0. 2 95

1996 0. 2 95

2008 0.1 4 8

2016 0.005 2. 4

Table 3-24 Emission factors for the sector 1A2 Manufacturing Industries and Construction in the
BrusselsCapital Region (EMEP/EEA Guidebook 20280 for gasoil based on limit of environmental
permitsandSQ for gas oil based on-8ontent)

Fuel Uni t Nat ur al gas altGas oi l
N Q g/ GJ 74 183
NMVOC g/ GJ 23 25
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SQ® g/ GJ 0.67 2.4
N H g/ GJ 0.6 0.1
PM s g/ GJ 0.78 20
PMo g/ GJ 0.78 20
TSP g/ GJ 0. 78 20
BC( EC) g/ GJ 0.0312 11. 2
co g/ GJ 29 6 6
PCDD/ PCDF ngr EQ/ GJNA 1.4
Pb mg/ GJ 0.011 0.08
Ccd mg/ GJ 0.00009 0. 006
Hg mg/ GJ 0.514 0.12
As mg/ GJ 0.1 0.03
Cr mg/ GJ 0.013 0.2
Cu mg/ GJ 0.0026 0. 22
N i mg/ GJ 0.013 0.008
Se mg/ GJ 0.058 0.11
Zn mg/ GJ 0. 73 29
PAH( 4) Og/ GJ N A 20. 1

3.3.2.21Iron and steel sector (category 1A2a)
Category 1A2a is a key category of As, Ni and Cr emissions in terms of emissions level and a key
category of N@, SO and CO emissions in terms of emissions trend.

In the Flemish region there is one integrated steel plant, one plant that produces stainless steel and one
that handles molybdenum to be used in the production of stainless steel. In the Walloon region, there
are 5 electric arc furnace plants and 7 iroanfiries. No iron and steel activities take place in the
Brussels region.

Because different approaches approved by the different companies involved (e.g. based on historical
background) it is not possible to harmonize completely these methodologies between the 2 regions
involved (Flanders and Wallonia).

The emissions from the iron and steel sector are partly put in category 1A2a (energetic part / except for
the emissions from the cokes ovens which are allocated in the category 1Alc in WaaltbRianders
and partly in category 2C1 (process part).

In the Walloon region, the last integrated iron and steel plant (blast fuomgigen furnace) was closed
in 2011. Four electric arc furnaces are operational in 2015.

In Wallonia, since 2004, all the IPPC companies are obliged to report their energy consumptions, their
productions and their emissions of IPPC pollutants on a website (Regine). IPPC companies which are
also emission trading companies are obliged to reporthe same way. This plant information is
compared and combined with the energy balance of the sector. The remainder of the emissions is
calculated on the basis of the remaining fuel consumption (energy balance of the sector minus plant
energy consumptian) and by using the default emission factors of the sector 1A2.

The dust emissions represent filterable PM for the IPCC companies but it is not clear for the remaining
fuel combustion in the guidebook.

In Flanders, emissions are reported directly by the individual comp&teemissions are calculated
based on the sulphur content of the fuel or on (continuous) measuremetsCOl@nd NMVOC
emissions are generally calculated based on measurements.

To calculate the remainder of the emissions (emissions not reported directly by the individual
companies) from the iron and steel sector in Flanders a methodology described by Sleeuwaert et al.
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(2010) is used. For this methodology 3 types of activity data are important: the total energy consumption
reported in the regional energy statistics for the iron and steel sector (for each fuel type), the energy
consumption reported by the individual comigs in this sector (for each fuel type), the pollutants
reported by each individual company in the sector. This methodology calculates in the first place, for
each fuel type, the difference between the energy consumption reported in the regional atigtigy st

for the iron and steel sector and the energy consumption reported by the individual companies in this
sector. Furthermore this difference is calculated for each pollutant separately on the level of the
company. This results for each pollutant sg&th fuel type, in a percentage of the total energy
consumption from which emissions have to be estimated. In combination with a region specific
corresponding emission factor the estimated emission is calculated.

Table 3-25 Emission factors of COSO, and NQ in the iron and steel sector used in the collective
approach

Il ron and st Uni't coO SQ N Q
Coal g/ GJ 8 2 683 242
Cokes g/ GJ 82 683 242
LPG g/ GJ 62 0.00004 90
Gas and dielg/ GJ 67 47 166
Heavy fuel g/ GJ 67 493 180
Natur al gas|g/ GJ 59 0.00004 46
Cokes gas g/ GJ 40 0.4690 58

TSP emissions are based on calculations (fuel consumed x emission factors per fuel type). Mostly
emission factors of EMEP/EEA Guidebook 2023 are used, except for emissions of renewable solid fuels.
This emission factor is based on the highest standattigotype of fuel. Emissions of Piyland PM s

are calculated as a fraction of TSP, EC is calculated as a fraction.gf PM

Table 3-26 Emission factors of TSP, P PM,s and EC for the sector 1A2a Iron and steel in the
Flemish region

l ron anunit TSP % P f T% P.Mf 1% EC o fs
Heavy flton/ |[35. 40 71 % 55 % 10 %
Ga-s an|{ton/|6.50 49 % 12 % 45 %
di esel
LPG ton/ |0. 45 100 % 100 % 7 %
Naturallton/ |0. 45 100 % 100 % 7 %
Cokes dgton/ |1 100 % 100 % 7 %
Renewalbton/ |77.9 95 % 93 % 10 %
fued sl i
Source EMEP/ EE EMEP/ EE EMEP/ EE TNO
Gui debo Gui debo Gui debo
Source standar EMEP/ EE EMEP/ EE TNO
Renewalp Gui debo Gui debo
fued sl i

Also the emissions of heavy metals are based on calculations. The emission factors to calculate the
emissions of heavy metals for the iron and steel sector are gifabla 327.
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Table3-27 Emission factors of heavy metals for the sector 1A2a Iron and steel production in the Flemish
region (Source: EMEP/EEA Guidebook 2023).

l ron arHeavy Gasan LPG NaturaCokes Renews
di ese gas fued ¢l

Pb [mg/f4.56 4.07 0.0010.00150.001527

Cd [mg/1. 2 1.36 0.0000.00020.0002123

Hg [mg/f0.341 1.36 0.1 0.1 0.1 0.56

As [mg/3.98 1.81 0.12 0.12 0.12 0.19

Cr [mg/f2.55 1.36 0.0000.00070.000723

Cu [mg/5. 31 2.72 0.0000.000CO0.000CESG

Ni [ mg/[255 1.36 0.0000.00050.00052

Se [mg/f2. 06 6.79 0.0110.011 0.011 0.5

Zn [ mg/87. 8 1.81 0.0010.00150.0015512

3.3.2.3 Category 1A2b to 1A2e
Category 1A2b is not a key category.

Category 1A2c is a key category of Ni emissions in terms of emissions level and trend, a key category
of SO emissions in terms of emissions trend and a key category of Cd, Hg, Ni and As emissions in
terms of emissions level.

Category 1A2d is a key category of Pb, Cd, As, Cr and Zn emissions in terms of emissions level.
Category 1A2e is a key categoryS®x and Ni emissions in terms of emissions trend.

In Flanders, emissions of the main pollutants are reported directly by the individual comgé&ies.
emissions are calculated based on the sulphur content of the fuel or on measuremer@s) Hia

NMVOC emissions are measured, calculated or estimated based on plant specific information. To
calculate the remainder of the emissions (emissions not reported directly by the individual companies)
from the categories 1A2b 1A2e in Flanders a meatlology described by Sleeuwaert et al. (2010) is

used. For a dedption of this methodology see above in section iron and steel (1A2a). For this collective
approach, for each sector in these categories and each fuel type a specific corresponding emission factor
is used.

During the review, the review team noted that the, Maplied EF is not consistent through the time
series. Belgium explained that the high IEF values of M02014 and 2015 originate from high
emissions in these years for the chemical sector in Flanders (combustion emissions), estimated via the
collective approach (description of the methodology in the IIR p. 6 and p. 68). For each year and for
each companynd for each pollutant, missing emissions are identified. When a company reports
emissions, the fueonsumption of this company is subtracted from the total energy consumption in the
regional energy balance. When the company does not report emissions, it is assumed that the energy
consumption is part of the total energy consumption. When a compargnieqts abatement measures

and the emissions fall below the reporting threshold set by the Flemish legislation (VLAREM). the
energy consumption will not be subtracted from the total energy consumption. The emissions that are
estimated on a collective basiee calculated by multiplying the total energy consumption (minus the
energy consumption of the companies that report emissions) with an emission factor. Emission factors
originate from the 2016 EMEP/EEA Guidebook or the emission limit values as desnaribedrlemish
environmental legislation (VLAREM 1) (N@ CO) (Sleeuwaert F. et al.. 2010). This results in
relatively high emissions of the component estimates from the remaining energy consumption.

At the moment the current model is not fit to take into account the abatement technologies for individual
facilities and to calculate more accurate emissions. This can only be obtained by a revision of the model.
Therefore a feasibility study was conducte@020 and finalized in 2021. The aim of this study was to

65



identify flaws and information gaps in the current method. Additionally, this study tried to set out a new
approach for developing a more accurate and complete calculation of the collective emissions. The study
focused on the quality of the current methath regard to all emissions, both individual and collective.

It remained inconclusive to the fact that a new approach should be developed and emphasized the level

of quality of the current method. Though, several suggestions were made to improve ttréaindus
emissions inventory and after thorough analysis and discussions within the emission inventory team.
these suggestions couldndét be i mplemented in the
and would imply a complete makeover of the entimethod or legislative changes. Therefore, the team
decided to maintain the current methodology. The emission factors currently used in the collective
approach are given ifiable 328 and will be updated if needed to.

Table 3-28 Emission factors of CO, SGnd NQ for the sectors 1A2b Neferro, 1A2c Chemistry,
1A2d Pulp, paper and print and 1A2e Food processing. beverages and tobacco in the Flemish region
used in the collective approach

I ndustriaFuel type CO (g/ S@as 2:NQas
(g/ GJ) (g/ GJ)

Non ferrogCokes (GJ) 8 2 683 252

Non ferrogLPG (GJ) 6 6 0 94

Non ferrogGaen diesel (70 47 176

Non ferroHeavy fuel (469 493 183

Non ferroPetroleum coK76 637 235

Non ferrogNatural gas da63 0 47

Non ferrogOther fuels (

Non ferroCoal (GJ) 82 683 252

Chemi stryRefinery gas |61 0 89

Chemi stryLPG (GJ) 6 2 0 90

Chemi stry Ga-en di esel (67 47 166

Chemi stryHeavy fuel (q67 493 180

Chemi stry Petroleum cok76 637 226

Chemi stryNatural gas ab59 0 46

Chemi stryOther fuels (63 23 106

Chemi stryRenewaddleisd ({156 13 260

Chemi stry Renewalbilewi d |76 1 189

Chemi stryRenewadgd esous|54 9 79

Food pr¢Cokes (GJ) 8 2 683 252

beverages

tobacco

Food prq¢LPG (GJ) 66 0 94

beverages

tobacco

Food pr (Ga-en di esel (70 47 176

beverages

tobacco

Food prqLamp petroley69 46 175

beverages

tobacco

Food prqHeavy fuel (469 493 183

beverages

tobacco

Food pr¢Natural gas 463 0 47

beverages

tobacco

Food pr (Renewaddleisd (|156 13 260

beverages
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tobacco

Food pr (Renewalbilegwi d |79 1 200
beverages

tobacco

Food pr Renewagd esous|58 9 83
beverages

tobacco

Paper andCoal (GJ) 8 2 683 214
Paper andLPG (GJ) 49 0 77
Paper andGas and diesg6l 47 136
Paper andHeavy fuel (d61 493 172
Paper andNatural gas 47 0 44
Paper andRenewasdleisd (|156 13 260
Paper andRenewadgd esous|43 9 6 8

TSP emissions are based on calculations (fuel consumed x emission factors per fuel type). Mostly
emission factors of EMEP/EEA Guidebook 2023 are used, except for emissions of cokes, coal and
renewable solid fuels. These emission factors are based omtieststandard for these type of fuels.
Activity data are taken from the Flemish energy balance. Emissions @faPMPM s are calculated as

a fraction of TSP. The EC emissions are calculated as a fraction.gf(Pable 329).

Table 3-29 Emission factors of TSP. PWMPM.s and EC for combustion in the sectors of fferro,
chemistry, pulp and paper and food and drinks in the Flemish region

TSP [t %PMo of %P M. s of %EC
TSP TSP PM s
No-herro 1A2b
Cokes 62.7 94 % 87 % 10 %
Coal 62.7 94 % 87 % 10 %
Heavy fuel 35.40 71 % 55 % 10 %
Petrol cokes 20 75 % 45 % 10 %
Gaand di esel oi|6.50 49 % 12 % 45 %
LPG 0. 45 100 % 100 % 7 %
Natur al gas 0. 45 100 % 100 % 7 %
Ot her fuel s 3.475 75 % 56 % 26 %
Renewabiseolfiude!l s|77. 9 95 % 93 % 10 %
Chemical sector
Petroleum cokes|20 75 % 45 % 10 %
Heavy fuel 35.40 71 % 55 % 10 %
Gas and diesel 6.50 49 % 12 % 45 %
LPG 0. 45 100 % 100 % 7 %
Natur al gas 0. 45 100 % 100 % 7 %
Ot her fuels 3.48 75 % 56 % 26 %
Renewabiseolfiudel s|77. 9 95 % 93 % 10 %
Renewabidlei gfudsiedl s|{6. 5 49 % 12 % 45 %
Renewabigea sfeuoeulss| 0. 45 100 % 100 % 7 %
Pul p and paper
Coal compan 94 % 87 % 10 %
speci f
Heavy fuel 35.40 71 % 55 % 10 %
Gas and di esel 6.5 49 % 12 % 45 %
LPG 0. 45 100 % 100 % 7 %
Natur al gas 0. 45 100 % 100 % 7 %
Ot her fuels 6.5 100 % 100 % 7 %
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TSP [t %PMo of %P M. s of %EC
TSP TSP PM s
Renewabilseolfiudel sjcompan 95 % 93 % 10 %
speci f
Renewabigea sfeuceulss|0. 45 100 % 100 % 7 %
Food. drinks an
Cokes 62.7 94 % 87 % 10 %
Coal compan 94 % 87 % 10 %
speci f
Heavy fuel 35.40 71 % 55 % 10 %
Gaand diesel oi |6.50 49 % 12 % 45 %
Lamp petrol 6.5 49 % 12 % 45 %
LPG 0. 45 100 % 100 % 7 %
Natural gas 0. 45 100 % 100 % 7 %
Renewabiseo Ifiudel s|77. 9 95 % 93 % 10 %
Renewabigea sfeuoeulss|0. 45 100 % 100 % 7 %
Source EMEP/ E EMEP/ E EMEP/ E TNO
Gui deb Gui deb Gui deb
Source cokes; -|standa EMEP/ E EMEP/ E TNO
solid Gui deb Gui deb

Also the emissions of heavy metals are based on calculations. The emission factors to calculate the
emissions of heavy metals for the sectors of-fesro, chemistry, pulp and paper and food and drinks
are given inrable 330.
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Table 3-30 Emission factors of heavy metals for the sectors offeaw, chemistry, pulp and paper and food and drinks in the Flemish region (Source:

EMEP/EEA Guidebook 2023)
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In Wallonia, all the plants which are under the IED directive report their annual emissions. The dust
emissions represent filterable PM. The remainder of the emissions is calculated on the basis of the
energy balance and the default emissions factaslé 322).

3.3.2.4 Non-metallic minerals (category 1A2f)
Category 1A2f is a key category of Ni emissions in terms of emissions level.

The sector 1A2f includes combustion emissions of the ceramic sector, the lime production in a chemical
plant, in sugar plants and in a paper pulp plant. All the emissions of the cement plants, the glass plants
and the lime plants are in the category 2A arelplant specific.

In Flanders, emissions of the main pollutants are reported directly by the individual comgé&kies.
emissions are calculated based on the sulphur content of the fuel or on measuremerg@® Bl

NMVOC emissions are measured, calculated or estimated based on plant specific information. To
calculate the remainder of the emissions (emissions not reported directly by the individual companies)
from the categories 1A2f in Flanders a methodoldggcribed by Sleeuwaert et al. (2010) is used. For

a descriptionof this methodology see above in section iron and steel (1A2a). For this collective
approach. for each sector in these categories and each fuel type a specific corresponding emission factor
is usel.

Table 3-31 Emission factors of COSQO; and NQ in the noametallic minerals sector used in the
collective approach

No-metallicUni:t CoO SQ N Q
Coal g/ GJ 82 683 242
Cokes g/ GJ 8 2 683 242
LPG g/ GJ 6 2 0.00004%90
Gas and di|jg/ GJ 67 47 166
Heavy fuel|g/ GJ 67 493 180
Natur al galg/ GJ 59 0.00004¢t46
Petrol cok|g/ GJ 76 637 226
Ot her fuel|g/ GJ 8 2 683 242

TSP emissions are based on calculations (fuel consumed x emission factors per fuel type). Mostly
emission factors of EMEP/EEA Guidebook 2023 are used, except for emissions of other fuels. This
emission factor is based on the highest standard for thisofyfoel. Activity data are taken from the
Flemish energy balance. Emissions of ipléind PM are calculated as a fraction of TSP and EC
emissions are determined as a fraction ot M

Table3-32 Emission factors of TSP, Pl PM.sand EC for combustion in the sectors of fmatallic
mineral product activities in the Flemish region.

No-met al |l i ¢ min TSP %P Mo of %P M. s of WEC
1A2f [ton/ P TSP TSP PM.s
Petrol cokes 20 75 % 45 % 10 %
Heavy fuel 35.40 71 % 55 % 10 %
Gas and diesel 6.50 49 % 12 % 45 %
LPG 0. 45 100 % 100 % 7 %
Natur al gas 0.45 100 % 100 % 7 %
Ot her fuel s 62.7 94 % 87 % 10 %
Renewabiseolfiudel s|77. 9 95 % 93 % 10 %
Source EMEP/ E EMEP/ E EMEP/ E TNO
Gui deb Gui deb Guideb
Source other fulstanda EMEP/ E EMEP/ E TNO
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-sol i d | Gui deb Gui deb

The emissions of heavy metals are based on calculations (fuel consumed x emission factors per fuel
type). Activity data are taken from the Flemish energy balahakle 333 gives an overview of the
emission factors that are used to calculate the emissions of the sectors included in category 1A2f.

Table 3-33 Emission factors of heavy metals for combustion in the sector eimedallic mineral
product activities for the Flemish region (Source: EMEP/EEA Guidebook 2023).

No-met alCok Coa Hea'GaancLPG Nat urOt he Renew;

mi ner al fueldi es: gas fuel fued &l
product

Pb [mg/l134 134 4.5(4.07 0.0010.0011314 27
cd [mg/1.81.81.2 1.36 0.00C0.00C1.8 13
Hg [mg/7.9 7.90.3.1.36 0.1 0.1 7.9 0.56
As [ mgl4 4 3.9:¢1.81 0.12 0.12 4 0.19
Cr [ mg/13 13. 2.5!/1.36 0.00(0.00C23.523
Cu [mg/17 17. 5.3.2.72 0.000(0.00(C27.56

Ni [mg/13 13 255 1.36 0.00C0.00¢(C123 2
Se [mg/1.81.82.0t6.79 0.0110.01112.8 0.5
Zn [mg/j200 200 87.:i1.81 0.0010.001200 512

In Wallonia, all the plants which are under the IPPC directive report their annual emissions. The dust
emissions represent filterable PM. The remainder of the emissions is calculated on the basis of the
energy balance and the default emissions faciaklé 322).

In the case of asphalt concrete plants the,\BID andSOx emissions are calculated with the emission
factors of the table-25 of the EMEP/EEA Guidebook 2019. NMVOC and dust are included in the
process sector. Heavy metals and dioxins emission factors are coming from the ULg stidlles8e

34.

Table3-34 Emission factors of heavy metals and dioxins for combustion in the sector of asphalt concrete
plants

uni tPbh Cd Hg As Cr Cu Ni Se Zn Di oxi
Produ|mg/ (0.30.40.20.30.40.12.10.00.33.4 n

3.3.2.5 Other industries (category 1A2gviii)
Category 1A2gviii is a key category of TSP, BC and Cd in terms of emissions level 80darid Ni
emissions in terms of emissions trend.

In Flanders, emissions are reported directly by the individual comp&teemissions are calculated

based on the sulphur content of the fuel or on measuremenis.00and NMVOC emissions are
measured, calculated or estimated based on plant specific information. To calculate the remainder of the
emissions (emissions not reported directly by the individual companies) from the category 1A2gviii in
Flanders a methodaly described by Sleeuwaert et al. (2010) is used. For a description of this
methodology se above in section iron and steel (LA2a). For this collective approach, for each sector in
these categories and each fuel type a specific corresponding emission factor is used.

Table3-35 Emission factors of CG5O, and NQ in the other industries used in the collective approach

Met al produUni't CcoO SQ N Q
Cokes lg/ GJ |82 683 204
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LPG g/ GJ 4 4 0.00004 73
Gas and dieg/ GJ 59 47 126
Gasoline g/ GJ 57 46 123
Heavy fuel g/ GJ 58 493 170
Nat ur al gas|g/ GJ 43 0.00004 43
Renewabiseolfig/ GJ 156 13 260
Renewabifel ufig/ GJ 67 0.53 143
Textil e. I

clothing 1A

LPG g/ GJ 6 6 0.00004 94
Gas and dieg/ GJ 70 47 176
Heavy fuel g/ GJ 69 493 183
Natur al gas|g/ GJ 63 0.00004 47
Ot her indus

Coal g/ GJ 82 683 233
LPG g/ GJ 58 0.00004 86
Gas and dieg/ GJ 65 47 156
Heavy fuel g/ GJ 65 493 178
Nat ur al gas|g/ GJ 55 0.00004 46
Renewabiseolfig/ GJ 156 13 260
Ot her indus

Coal g/ GJ 82 683 233
LPG g/ GJ 58 0 86
Gas a d dieg/ GJ 65 47 156
Lamp petrol|g/ GJ 65 46 155
Heavy fuel g/ GJ 65 493 178
Natur al gas|g/ GJ 55 0 46
Renewaddleisd|g/ GJ 156 13 260

TSP emissions are based on calculations (fuel consumed x emission factors per fuel type). Mostly
emission factors of EMEP/EEA Guidebook 2023 are used, except for emissions of cokes, coal and
renewable solid fuels. These emission factors are based omgtieststandard for these type of fuels.
Activity data are taken from the Flemish energy balance. Emissions efaPPM s are calculated as

a fraction of TSP and EC emissions are determined as a fraction,gf PM

Table3-36 Emission factors of TSP, Pl PM:sand EC for combustion in the sectors of metal products,
textile, leather and clothing and other industries in the Flemish region

TSP [t %PMo of %PM s of BEC

TSP TSP PM. s
Met al product s
Cokes 62.7 94 % 87 % 10 %
Heavy fuel 35.40 71 % 55 % 10 %
Gas and diesel 6.50 49 % 12 % 45 %
LPG 0. 45 100 % 100 % 7 %
Natur al gas 0. 45 100 % 100 % 7 %
Ot her fuels (i - - - -
Renewabiseo Ifiude!l s|77. 9 95 % 93 % 10 %
Renewabilei gfudiedl s/ 6. 50 49 % 12 % 45 %
Source EMEP/ E EMEP/ E EMEP/ E TNO
Gui deb Gui deb Guideb
Source cokes. -|standa EMEP/ E EMEP/ E TNO
solid Gui deb Gui deb
Textil e. | eat h
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1A2gvVvi i
Heavy fuel 35.40 71 % 55 % 10 %
Gas and diesel 6.50 49 % 12 % 45 %
Lamp petrol 6.5 49 % 12 % 45 %
LPG 0. 45 100 % 100 % 7 %
Natur al gas 0. 45 100 % 100 % 7 %
Renewabilseolfiudel s|77. 9 95 % 93 % 10 %
Renewabigea sfeuoeulss| 0. 45 100 % 100 % 7 %
Sour ce EMEP/ E EMEP/ E EMEP/ E TNO
Guideb Guideb Guideb
Source renswahbhld st anda EMEP/ E EMEP/ E TNO
Gui deb Gui deb
Ot her industrie
Coal 62.7 94 % 87 % 10 %
Heavy fuel 35.40 71 % 55 % 10 %
Gas and di esel 6.50 49 % 12 % 45 %
Petrol 6.5 49 % 12 % 25 %
Lamp petrol 6.5 49 % 12 % 45 %
LPG 0. 45 100 % 100 % 7 %
Natur al gas 0. 45 100 % 100 % 7 %
Ot her fuel s 0. 45 100 % 100 % 7 %
Renewab-lso| fidel s|77. 9 95 % 93 % 10 %
Source EMEP/ E EMEP/ E EMEP/ E TNO
Guideb Guideb Guideb
Source coal .-srodlstanda EMEP/ E EMEP/ E TNO
Gui deb Gui deb

The emissions of heavy metals are based on calculations (fuel consumed x emission factors per fuel
type). Activity data are taken from the Flemish energy balahabkle 337 gives an overview of the
emission factors that are used to calculate the emissions of the sectors included in category 1A2gviii.
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[ m¢Zn [ mg

mc¢Se

[

m¢H

[

[ mcCd

Pb

Table3-37 Emission factors of heavy metals for combustion in the sectors of metal products, textile, leather and clothing andsitlesr imthe Flemish

region (Source: EMEP/EEA Guidebook 2023).
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In Wallonia, all the plants which are under the IPPC directive report their annual emissions. The dust
emissions represent filterable PM. The emissions of the area source is calculated on the basis of the
energy balance and the default emission factorghéosector 1A2.

In the Brussel€Capital Region, the emissions from industry are based on the energy consumptions
described in the regional energy balance and the emission factors mentidbabteiG24.

3.3.2.6 Mobile Combustion in manufacturing industries and construction (category 1A2gvii)

Off-road emissions are calculated by the same mathematical model OFFREkKbg®D®Emission

model) (Schrooten et al., 2009) in the three regions. Emissions are calculated for machinery used in
industry and building (category 1A2gvii). Activity data usect fleet of forklift trucks and 25 other

types of machines in the manufacturing industries and construction sector are obtained from sale
statistics 199012019 (http://sigmafederation.be/nl/home/). Technical data and activity data of the
vehicles and machés are obtained via a technical workshop with experts (2005).

During the 2021 submission the emissions of these sectors are recalculated. Input data of machines used
for construction activities, obtained by the federation of Sigma, are still the basis for the calculation of
emissions in the construction industry. itdbution key was used for dividing the national emissions

in the 3 regions. Data about real started construction sites, used for dividing the emissions at the regional
level, were no longer available by the National Bank since 2015. Consequently stimgofogy was

used during this submission for splitting the emissions into the 3 regions. The distribution key is now
calculated based on the amount of building permits reached out in each region and the corresponding
space per (re)built building. Thesatd are obtained by the Belgian statistical offices. These changes
lead to an increase of the emissions in the Flemish region and a decrease of emissions in the Walloon
and Brussels regions.

In Wallonia, some plants (cement plant, carriers...) report theiroatf emissions which are also
included in 1A2gvii. These emissions arenodét i ncl
for these emissions. During the 2019 submission, Wallontalledéd the As. Pb and Hg emissions from

the use of liquid fuels in this category. The emission factors were taken from the EMEP/EEA Guidebook
20097 table 3381 fuel=gasoil, As = 1.81 mg/GJ; Hg = 1.36 mg/GJ, Pb = 4.07 mg/GJ. Nevertheless.

these EF are tohigh, there are new EF in the EMEP/EEA Guidebook 2023 (1A4 tekilg: s = 0.06

mg/GJ; Hg = 0.11 mg/GJ and Pb = 0.15 mg/GJ. Due to lack of resources, it has not be changed this year
but it will be changed in the next submission.

Concerning the trend, the problem is the consistency of these activity data for the whole time series. For
some years, plants didn't give the fuel consumption of the mobile machinery and all the emissions were
included in 1A2f for these plants.

3.4TRANSPORT (SECTOR 1A3. 1A5B AND OFF-ROAD)

3.4.1 Source category description

Belgium is provided with a very dense road (3.94 km/km?) and rail (117 m/km?) network. These
densities of road and rail networks should be looked at in conjunction with the very high density of
population in Belgium: relative to the number of inhabitahésibfrastructure is close to the European
average. The port of Antwetpruges, located in the Flemish region, is very important for Belgium. It

is the second largest European seaport and it radka Be top 20 container ports worldwide. The

port of AntwerpBruges benefits from excellent connections to the hinterland and the large French and
German industrial basins by waterway (1500 km of navigable routes). It has also been decided to
strengthentte rail infrastructure giving access to the port of Antwrmpges. Road transport is the most
widely used means of transport in Belgium, both for the transport of goods and passengers, generating
severe traffic congestion. The impacts to the environmahhaalth resulting from the emissions from
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road traffic are significant. Goods (without pipelines) are transported by railways for 7.7 % of total
achieved torkilometres in Belgium, for 15.9 % on navigable waterways and for 76.4 % by road
transport (2019.

The reported emissions in the transport sector are reported in the categories 1A3a Civil aviation. 1A3b
Road transport, 1A3c Railways, 1A3d Navigation and 1A3e Other transportation.

In the category 1A3e the emissions originating from the transport of natural gas through pipelines are
allocated as well as emissions of-ofad machinery in harbours, airports and due to storage and
handling.

No civil aviation takes place in the Bruss€lapital Region, Brussels Airport is located in the Flemish
region.

Emissions of the military aviation are allocated to the category 1A5b.

Maritime navigation takes only place in the Flemish region.
3.4.2 Methodological issues

3.4.2.1 Road transport (1A3b)
Category 1A3bii is a key category of NQNMVOC, PMs, PMio, TSP, BC, CO, Pb, As, Hg, Cr, Cu,
Ni, Zn and PAH emissions.

Since 2014, each Region in Belgium calculates its own part of the fuel used emission inventory for road
transport, using the COPERT software. To assure the consistency between these separate calculations,
the methodologies to produce input for COPERT Haeen harmonized and common calculation tools

have been developed: a vehicle stock module, and a Mobility Affection Module (to calculate the vehicle
kilometres driven by each combination of vehicle type, size, fuel and EURO).

Emission factors used in the COPERT model can be found in the EMEP/EEA Guidebook 2023.

Once a COPERT 5 regional fuel used run is done (based on vehicle kilometers traveled and fleet
composition) and the regional statistical fuel consumption is encGf@EERT 5 compares statistical

and calculated energy consumption by fuel blend, modifies a number of input data (e.g. mileage, blend
shae) and then r ecadmsgsionsat es Afuel sol d

Therebs a difference i n emissi damsubmission®iue pol | ut
to the use of other COPERT version: for submissiorbZIQPERT 58.1was used and for submission
2026 there was a switch to COPERP®2.

Listing of different COPERversionshttps://www.emisia.com/utilities/copert/versions/

The vehicle stock module

To build a basis stock/fleet for COPERT the database of the registration of all Belgian Vehicles is used
(DIV = Directorate Registration Vehicles; part of Federal Public Service Mability).

The stock module only makes the translation of an encrypted database of registered cars from Federal
Public Service Mobility into a fleet, without making a division in further COPERT classes of vehicles
(this to be sure that all vehicles are taken int@aot even these not (yet) taken along in COPERT).

The mobility allocation module (hamed MAM)

4 Federal Planning Bureau, Transport database, consulted 11/03120$9/www.plan.be/databases/dataen
transport database
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The main aim of the module is the allocation of vehicle kilomelrieen in each Regioto the different
vehicle categories.

The input for the MAM is, on the one hand, the number of vehicle kilometres driven in urban, rural and
highway driving mode in each region, and, on the other hand, the output from the fleet module (for the
number of vehiclesand the mileages driven per vehicle category

Distribution of the fleetin detailed COPERT vehicle categories is done by MAM modbbene
calculations/assumptions y&ato be made to usthe output of the fleet modufer classification of
vehicles in tune withhe most recefEOPERT stock.

The MAM also corrects for foreigimeavy duty vehiclesn the Belgian road netwar&ince 01/04/2016

there is a kilometre charge for all vehicles with transport of goods above 3.5t (HDV) in Belgium. A
dataset with registered trips from the OBU (on board unit) of these HDV made is possible to have a
view on the age and the amount of foreigDV.

Mileages driven per vehicle category and per year of construction are olftaimethe odometers of
vehicles data registered byuthorized car inspection companiasd CarPassh{tps://www.car

pass.be/en

Due to implementation of LEZ in whole Brussels Region, data of ANPR cameras there is used to
calibrate stock of CAR and LDV for this Region.

To take into account the most recent access restrictions in LEZ Brussels, a new version of MAM was
used fom submission 2026n (in the 3 regions)

Fuel data

DG Energy is conducting a regional balance of Belgian road transport fuel 8al@etrol, diesel and

LPG - based on a public pumps survey (conducted annually), and on estimates for private pumps.
Regional fuel data are available from 2015 on and disbte to use. The sum of the regional balances
equals the quantities of fuel in the federal fuel balance used before.

Based on those regional fuel data 2TA®L8, the share of each region and fuel in the Belgian fuel
balance was calculated. Because no regional fuel data are available from 1990 onwards, the average %
share (per fuel per region) was applied to the amourfteebin the federal balance for all years from

1990 onward (up to 2014).

The regional fuel statistics petrol, diesel and LPG are used from submission 2023 on to calculate road
traffic emission®n a fuel solebasein the 3 Belgian Regions, each Region in his own COPERT At the
end the results of the 3 COPERT runs are added up to a Belgian total for NFR.

From submission 2025 dbG Energy now also compiles regional fuel statistics for LNG/CNG. The
data is reliable and representative from 2020 onwards. These data are now also used in the 3 regions
from the year 2020 on to calculate fuel sold emissions from road traffic.

As the total fuel quantity in Belgium remains the same, the use of regional statistics mainly affects the
interregional distribution of emissions.

COPERT 59.2
An overview of some input parameters in COPERT 5:

For environmental information, the 3 Belgian Regions use the same information for Min and
Max Temperatures and humidity from the Royal Meteorological Institute of Belgium (RMI).

Trip characteristics are Region dependent, and are taken e.g. from research on travel behaviour.

Fuel specifications:
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for H:C and O:C data of the fossil part of the fuel blends used in Belgium no country specific
data are available (despite the many questions sent to the Belgian Fund for the Analysis of Petroleum
Products (Fapetro)). H:C. O.C = COPERT 5 data = data iEFHEEA air pollutant emission inventory
guidebook 2023 Update 2024, table-29. Density and heavy metals in fuel: default COPERT values.
Content S and Pb is country specific.

H:C and O:C for biogasoline and biodiesel has been adapted with cgprtyic values since
2017 (biogasoline) and 2020 (biodiesel). The calculation H:C and O:C is based on the annual
composition of the biofuels: a varying amount of ethanol, ETBE, MTEB&\Methanol and BioNafta
for biogasoline; and FAME and HVO for biodiesel.

LHV: COPERT default values are used but as for fuel specifications.

Density: the density of biofuels is calculated based on the annual composition of the biofuels: a
varying amount of ethanol, ETBE, MTBE, BioMethanol and BioNafta for biogasoline; and FAME and
HVO for biodiesel.

Lubricants Specification: no country specific information is available
Reid Vapor Pressure: country specific values, same in the 3 Regions

Fossil fuel fraction in bio: the exact amount of fossil carbon in biomass is calculated (using data
from Federal Public Service Economy. SMEs. ®afiployed and Energy) and following the
recommendations of the WG1 of the CCC.

Stock & Activity data: changes relative to most recent stock data

Circulation activity: country specific, no information on the share urban peak and off peak (50
%/50 % is used)

A/C usage: default COPERT values are used

Blend share: country specific information used (data from Federal Public Service Economy,
SMEs, Seemployed and Energy)

Particulate matter (PM)

Particulate matter emissions exhaust: Following the EMEP/EEA Guidebook 2019 PM contains a large
fraction of condensable species. Hence, PM mass emission factors in this chapter are considered to
include both filterable and condensable material.

Particulate matter emissions rerhaust: no information on condensables in EMEP/EEA Guidebook
2019.

PAH non exhaust (brakes and tires)

PAH non exhaust emissions from brakes and tires are not included in the submission because they are
not included in the COPERT methodology. NMVOC Speciation in COPERT is only for hot and cold
exhaust emissions and evaporation. And-erinaust emission famts are only PMs, PMy, PM TSP

and heavy metals.

The value in table-30 in the EMEP/EEA emission inventory guidebook 1A3bvi road tyre and brake
wear 2024FINAL dates from 1993, and is based on a sitygle and a single brake pad.

There are already quite a lot hybrid vehicles in the Belgian fleet. Some hybrid vehicles use regenerative
braking; and that has an impact on the-eghaust emissions from braking. By using less traditional
brakes, brake pads and brake discs wear lesshwbntributes positively to lower emissions. Because

the EF in the Guidebook is so old, this is not taken into account.
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In addition, there are also many SUVs in the fleet. They drive with larger and thicker tires. The emission
factor from the Guidebook is not representative for those vehicles.

We find the emission factor too old and the uncertainty too great to use effectively in calculations.
NFR

Gaseous fuel consumption for 1A3bii is included in the diesel fuel consumption. A LDV CNG
category and emission factors that would be associated with it are not available in COPERT 5. There
are also no emission factors for LDV CNG in 1.A.3ifa.Road Trasport Appendix 4 Emission Factors
2019.xIsx. Therefore, for 1A3bii on CNG, LDV diesel emission factors are used. In the Belgian
inventory, global (for all subcategories) EF for PM exhaust expressed in g/km is much higher for LDV
Diesel than for PC CNG bioel. Including LDV CNG in LDV Diesel doesn't seem to induce
underestimation.

3.4.2.2 Air transport (1A3a)
In the two regions where air transport is relevant (Flemish and Walloon region), a slightly different
approach was applied in estimating the emissions from air transport.

Flemish Region

The emissions from domestic LTO and international LTO are reported under the category 1A3ai(i) and
1A3aii (i). while emissions from cruise activiti
1A3aii(i)) EUROCONTROL oO0fuel and emissions inventoryodo c
States. Fuel and emission values were made available for all Belgian airp&fR fiaghts arriving or

leaving to/from Belgium. End of October 2BEIJROCONTROL made available the pivot table
database with emissionsrigear 2024.

I n this dataset a number of flights are oOundete
Belgian data of EUROCONTROL, all these undetermined are domestic flights. The undetermined are
flights that depart from and arrive at the same airportvidusly they were not included in their
calculations, but ar e n o wlnRO20duringthre caronapandlamic there e r mi
will be many of those flights. Aircrafts could not fly, but were sometimes sent into the air to be
operational ad to be able to maintain them technically, and so they departed and arrived at the same
airport. In the emission calculation this category is included as domestic flights.

For the smaller airports KortrijdVevelgem, Osten8ruges Airport and Antwerp City Airpora
significant part of the air traffic consists of local flights and small aircrafts (Visual Flight Rules) and
helicopters, which are not taken into account in the EUROCONTROL calculations. neither in the
SKEYES database. A model (EMMOL) is used to caleulae emissions of these flights.

International LTO and cruiggnemo item)

We assume that for international flights on kerosene (as well LTO as cruise) EUROCONTROL
emissions can be taken without further edits.

To calculate international emissions LTO and cruise from airplanes on AvGas. statistics with
movements in the airports are used, and emission factors from the EMEP/EEA Guidebook 2013 (for
turboprops the Guidebook 2006, and for piston engines a combin&fbnfrom Swiss FOCA (Federal
Office of Civil Aviation). EPA AR42 Volume Il and EMEP/EEA Guidebook 2006 _table 8.5 B851
vs2.3spreadsheetd.

Domestic LTO

For the smaller airports a significant part of the air traffic consists of small aircrafts (VRF) and
helicopters, which are not taken into account in EUROCONTROL calculations or the
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BELGOCONTROL database. To calculate emissions for domestic LTO air traffic, statistics with
movements in the airports are used, and emission factors from the EMEP/EEA Guidebook 2013 (for
turboprops the Guidebook 2006, and for piston engines a combinakénfmm Swiss FOCA (Federal

Office of Civil Aviation). EPA AR42 Volume Il and EMEP/EEA Guidebook 2006 _table 8.5 B851
vs2.3spreadsheetd.

Domestic cruisémemo item)

To calculate emissions from domestic cruise. first the fuel consumption is calculated by subtracting fuel
consumption domestic LTO from the total fuel SO
used to calculate the emissions for domestic canseverage EFs calculated on the EUROCONTROL

emission files Oct. 2015, an average over {gages 20102014. Cruise emissions are reported for the

first time in Flanders in the 2018 submission.

Emission factors

The emission factors to calculate domestic LTO and domestic cruise emissions are falde B38
and Table 39.
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Table3-38 Emission factors for piston engines. helicopters and turboprops (kg/LTO)

airplaniname NQ CO NMVOCS® PM.sEngi Engi AircriEF based on:
Type Type
EN28 ENSTROM 0.06.5 0.09 0.00.0 1 P Hel i ctFOCA Helicopter
+ additional as
EXEC ROTORWAY 0.05.1 0.08 0.00.01 P Hel i ctFOCA Helicopter
EXEC 90 + additional as
H269 SCHWEI ZE 0. 06.5 0.09 0.00.0 1 P Hel i ctFOCA Helicopter
269C + additional as
HU3O0 HUGHES 3:'0.06.5 0.09 0.00.0 1 P Hel i ctFOCA Helicopter
+ additional as
R22 R22 BETA 0.06.2 0.09 0.00.0 1 P Hel i ctFOCA Helicopter
+ additional as
R4 4 R44 RAVEIO.08.7 0.11 0.00.0 1 P Hel i ctFOCA Helicopter
+ additional as
SCOR ROTORWAY 0.04.5 0.07 0.00.01 P Hel i ctFOCA Helicopter
SCORPI ON + additional as
SYCA BRI STOL 0.034. 0.31 0.00.01 P Hel i ctFOCA Helicopter
SYCAMORE + additional as
Cl50 Cessna 1 0.02.0 0.05 0.00.0 1 P LandplEPA. -42AP vol ume
FOCA Piston Eng¢
additional assu
DHC De Hav 0.10.2 0.01 0.00.0 1 P LandplEmi ssi on Il nven
DH& Tu December 2006
Otter Engine Dat abas
assumptions
PA238 Piper Wai10.05.00.09 0.00.0 1 P LandplEPA.-42P vol ume
FOCA Piston Eng¢
additional assu
PA31 Piper 0.024. 0.47 0.00.0 2 P LandplEPA.-42P vol ume
Chieftai FOCA Piston Eng¢
additional assu
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airplaniname NQ CO NMVOCS® PM.sEngi Engi AircriEF based on:
Type Type
SK61 Sea Kin¢l.36.12.79 0.20.0 2 TS Hel i ctEPA.-4A2Pvol ume |
Shortsky
def ault|equal to 0.05.00.09 0.00.0 1 P Landpl
default|equal to 0.05.0 0.09 0.00.01 P Landpl
default|equal to 0.024. 0.47 0.00.0 2 P Landpl
default|equal to 0.20.3 0.02 0.00.0 2 TP Landpl
default|equal to 0.20.3 0.02 0.00.0 2 TP Landpl
AT 43 ATR -3:A220 1.00.8 0.00 O0.10.0 2 TP LandplEmi ssi on Il nven
December 2006
assumpti ns
AT7 2 ATR -2Z7rQ20 1.40.7 0.00 0.10.0 2 TP LandplEmi ssi on Il nven
December 2006
assumpti ns
B190 Beech 0.22.2 0.56 0.00.0 2 TP LandplEmi ssi on Il nven
Airliner December 2006
assumptions
JS31 BAe Jets 0.30.50.04 0.00.0 2 TP LandplEmi ssi on Il nven
December 2006
assumptions
JS41 BAe Jets 0.40.8 0.08 0.00.0 2 TP LandplEmi ssi on Il nven
December 2006
assumptions
BE2O0 Beech Su0.20.7 0.11 0.00.0 2 TP LandplEmi ssi on Il nven
Air 2008B December 2006
assumptions
C130 Lockhele3dD 1.812.8 0.78 0.20.0 4 TP LandplEmi ssi on Il nven
Hercul es December 2006
assumpti ns
D328 Dornidn01.10.7 0.00 0.10.0 2 TP LandplEmi ssi on Il nven
December 2006
assumpt i ns
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airplaniname NQ CO NMVOCS® PM.sEngi Engi AircriEF based on
Type Type
DH8 D Dash 8 Q2. 31 0.00 O0.10.0 2 TP LandplEmi ssi on Il nven
hp December 2006
assumptions
E110 Embr aer 0.20 0.02 0.00.0 2 TP LandplEmi ssi on Il nven
December 2006
assumptions
F27 Fokker 0. 37 1.54 0.10.0 2 TP LandplEmi ssi on Il nven
Friendsh December 2006
assumptions
F50 Fokker 5:'1.20 0.00 O0.10.0 2 TP LandplEmi ssi on Il nven
December 2006
assumptions
SB2O0 Saab 200¢1.00 0.03 0.10.0 2 TP LandplEmi ssi on Il nven
December 2006
assumptions
SF34 Saab 340 0.50 0.20 0.00.0 2 TP LandplEmi ssi on Il nven
December 2006
assumptions
SH36 Shortt0®@ 0. 43 0.61 0.00.0 2 TP LandplEmi ssi on Il nven
December 2006
assumptions
A109 AGUSTA A0. 11 0.77 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
Al119 AGUSTA A:0.10. 0.22 0.00.01 TS Hel i ctFOCA Helicopter
+ additional as
Al139 AGUSTA AZ0. 30. 0.68 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
ALO2 ALOUETTE 0. 00 0.35 0.00.0 1 TS Hel i ctFOCA Helicopter
+ additional as
ALO3 SA3168B 0.10 0.28 0.00.01 TS Hel i ctFOCA Helicopter
ALOUETTE + additional as
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airplaniname NQ CO NMVOCS® PM.sEngi Engi AircriEF based on:
Type Type

AS32 SUPER PU 0. 60 0.49 0.00.0 2 TS Hel i ctcFOCA Helicopter
+ additional as
AS35 AS 350 0.10 0.24 0.00.0 1 TS Hel i ctFOCA Helicopter
+ additional as
AS50 AS 550 F 0.10. 0.24 0.00.0 1 TS Hel i ctFOCA Helicopter
+ additional as
ASS55 AS 355 0.11. 0.79 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
AS65 AS 30.20. 0.68 0.00.0 2 TS Hel i ctFOCA Helicopter
DAUPHI N + additional as
BO 6 BELL 206 0. 00. 0.31 0.00.0 1 TS Hel i ctFOCA Helicopter
+ additional as
BO6T Bel | 0.11. 0.86 0.00.0 2 TS Hel i ctFOCA Helicopter
RANGER + additional as
B105 BO 105 0.11. 0.91 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
B222 BELL 222 0. 20. 0.66 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
B407 Bel | 407 0.10. 0.26 0.00.0 1 TS Hel i ctFOCA Helicopter
+ additional as
B412 Bel | 412 0.60. 0.49 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
B430 Bell 430 0.20. 0.66 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
BK17 BK117 0.20. 0.65 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
EC20 EC 120 0. 00. 0.33 0.00.01 TS Hel i ctFOCA Helicopter
+ additional as
EC30 EC 130 B.-0.10 0.22 0.00.0 1 TS Hel i ctFOCA Helicopter
+ additional as
EC35 EC 135 0. 21 0.71 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
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airplaniname NQ CO NMVOCSQ® PM. sEngi Engi AircriEF based on:
Type Type
EC55 EC 155 0. 30 0.58 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
EN48 ENSTROM 0.00 0.34 0.00.0 1 TS Hel i ctFOCA Helicopter
+ additional as
EXPL MD 900 0.21. 0.72 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
GAZL SA341/ SA 0. 10. 0.27 0.00.0 1 TS Hel i ctFOCA Helicopter
GAZELLE + additional as
H500 HUGHES 0. 00. 0.35 0.00.0 1 TS Hel i ctFOCA Helicopter
500/ 501/ + additional as
500N
H53 SI KORSKY 1. 60. 0.32 0.10.0 2 TS Hel i ctFOCA Helicopter
53G6069% + additional as
H53S S| KORSKY 2.50. 0.47 0.10.0 3 TS Hel i ctFOCA Helicopter
SUPER + additional as
STALLI ON
H6 0 S| KORSKY 0. 50. 0.52 0.00.0 2 TS Hel i ctFOCA Helicopter
BLACK HA' + additional as
KA27 KA32A12 0. 80. 0.43 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
KMA X K-1200 0.30. 0.19 0.00.0 12 TS Hel i ctFOCA Helicopter
+ additional as
L AMA SA315B L.0.10. 0.28 0.00.0 1 TS Hel i ctFOCA Helicopter
+ additional as
MD5 2 MD 520N 0.00. 0.35 0.00.0 12 TS Hel i ctFOCA Helicopter
+ additional as
MD6 0 MD 600N 0.10. 0.26 0.00.0 1 TS Hel i ctFOCA Helicopter
+ additional as
Ml 8 Ml L -8Vl 0.50 0.55 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
S76 S| KORSKY 0. 20 0.61 0.00.0 2 TS Hel i ctFOCA Helicopter
+ additional as
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airplaniname NQ CO NMVOCSQ® PM. sEngi Engi AircriEF based on:
Type Type
S92 SI KORSKY 1.00.5 0.38 0.00.0 2 TS Hel i ctcFOCA Helicopter
+ additional as
UH1 BELL -1UH 0.30.20.20 0.00.01 TS Hel i ctFOCA Helicopter
+ additional as
UH1 2 HILLERR2UAO. 012. 0.14 0.00.0 1 P Hel i ctFOCA Helicopter
+ additional as
B47G Bel | 476G 0.08.80.112 0.00.01 P Hel i ctFOCA Helicopter
+ additional as
Table3-39 Emission factors domestic cruise (g/kg fuel)
Fuel POL DOM or I NTAirpcEF ( based on:
fuel)
Av Gas|NQ any any 4 average of EUROCONTIROUW 4e Mivesisd n
Gui debook2D4 3 table 3
Av Gas|SQ® any any 0. 84 average of EUROCONTIROW 4e Mivesisd nt
Gui debook2D4 3 table 3
Av Gas|CO any any 1000 average of EUROCONTIROL 4e Mivegisdn
Gui debook2D4 3 table 3
Av Gas/ BENZENany any 0. 04 average of EUROCONTIR@L 4e nfivsesrisan
(2.979g BENZENE per kg HC)
Av Gas|HC any any 12 average of EUROCONTROWL 4e nMiivegisd n
Gui debook2D4 3 table 3
Av Gas|PM25 any any 0 average of EUROCONTR®lL4emvesssionn
Jet AINQ DOMESTI C EBAW 9. 4 average of EUROCONTIROL 4e Mivegisdn
Guidebook2®13 table 3
Jet A/ NQ DOMESTI C EBBR 16. 1 average of EUROCONTIROUW 4e Mivesisd n
Gui debook2®13 table 3
Jet AINQ DOMESTI C EBKT 9. 2 average of EUROCONTIROL 4e Mivegisdn
Gui debook2®13 table 3
Jet A NQ DOMESTI C EBOS 19. 2 average of EUROCONTROL 4e nMiivegisd
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Fuel POL DOM or | NTAirpcEF ( based on:
fuel)

Gui debook2®13 table 3

Jet A SQ® DOMESTI C EBAW . 84 average of EUROCONTRQOL 4 e niivegisd
Gui debook2®13 table 3

Jet A SQ® DOMESTI C EBBR . 84 average of EUROCONTRQOWL 4e nivegisd
Guidebook2®13 table 3

Jet A SQ® DOMESTI C EBKT . 84 average of EUROCONTRQOL 4e niivegisd
Gui debook2®13 table 3

Jet ASQ DOMESTI C EBOS . 84 average of EUROCONTIROLW 4e Mivegisad
Guidebook2®13 table 3

Jet ACO DOMESTI C EBAW .3 average of EUROCONTRQOWL 4e nivegisd
Gui debook2®13 table 3

Jet AlCO DOMESTI C EBBR .9 average of EUROCONTRQOL 4 e niivegisd
Gui debook2®13 table 3

Jet ACO DOMESTI C EBKT .9 average of EUROCONTRQOWL 4e niivegisd
Gui debook2®13 table 3

Jet AlCO DOMESTI C EBOS average of EUROCONTRQOL 4e niivegisd
Gui debook2®13 table 3

Jet A BENZENDOMESTI C EBAW . 007 average of EUROCONTIRQ@LL 4e nfivsesrisa
(2.979g BENZENE per kg HC)

Jet A BENZENDOMESTI C EBBR . 001 average of EUROCONTR@L 4e nfivsesrisa
(2.979g BENZENE per kg HC)

Jet AIBENZENDOMESTI C EBKT . 008 average of EUROCONTIR®LL 4e nfivsesrisa
(2.979g BENZENE per kg HC)

Jet ABENZENDOMESTI C EBOS . 001 average of EUROCONTR@L 4e njivsesrisa
(2.979g BENZENE per kg HC)

Jet A/HC DOMESTI C EBAW . 3 average of EUROCONTRQOL 4 e niivegisa
Gui debook2®13 table 3

Jet A/HC DOMESTI C EBBR .4 average of EUROCONTIROL 4e niivegisad
Guidebook2®13 table 3

Jet A/HC DOMESTI C EBKT . 8 average of EUROCONTRQOL 4 e niivegisd
Gui debook2®13 table 3

Jet A/HC DOMESTI C EBOS .4 average of EUROCONTIROLW 4e Mivegisad
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POL DOM or | NTAirpcEF ( based on:

> r r T r r r T rr rr r x x x >

fuel)

Guidebook2®13 table 3

PM25 DOMESTI C EBAW 0. 11 average of EUROCONTIRQOW 4e niivegisa
Guidebook2®13 table 3

PM25 DOMESTI C EBBR 0. 13 average of EUROCONTRQOL 4e niivegisd
Guidebook2®13 table 3

PM25 DOMESTI C EBKT 0. 17 average of EUROCONTIRQOWL 4 e niivegisa
Guidebook2®13 table 3

PM25 DOMESTI C EBOS 0. 12 average of EUROCONTRQOWL 4e nivegisd
Guidebook2®13 table 3

N Q I NTERNATI CEBAW 12. 3 average of EUROCONTRQOL 4e niivegisd
Guidebook2®13 table 3

N Q | NTERNATI CEBBR 14. 6 average of EUROCONTIRQOWL 4 e iivegisa
Guidebook2®13 table 3

N Q | NTERNATI CEBKT 8. 8 average of EUROCONTRQOL 4e niivegisd
Guidebook2®13 table 3

N Q | NTERNATI CEBOS 15. 2 average of EUROCONTIRQOW 4 e iivegisa
Guidebook2®13 table 3

SQ | NTERNATI CEBAW 0. 84 average of EUROCONTRQOW 4e niivegisd
Guidebook2®13 table 3

SQ | NTERNATI CEBBR 0. 84 average of EUROCONTRQOL 4e niivegisad
Guidebook2®13 table 3

SQ | NTERNATI CEBKT 0. 84 average of EUROCONTRQOWL 4e niivegisd
Guidebook2®13 table 3

SQ I NTERNATI CEBOS 0. 814 average of EUROCONTRQOWL 4 e niivegisd
Guidebook2®13 table 3

CcO | NTERNATI CEBAW 7. 2 average of EUROCONTIRQOW 4 e niivegisa
Guidebook2®13 table 3

coO | NTERNATI CEBBR 1. 7 average of EUROCONTIROUW 4e Mivegisad
Guidebook2®13 table 3

CcO | NTERNATI CEBKT 12. 2 average of EUROCONTRQOWL 4e niivegisa
Guidebook2®13 table 3



POL DOM | NTAirpocEF ( based o
fuel)
e A CO I NTERNATI CEBOS 1. 2 average of EUROCONTIROW 4e Mivesisad n
Guidebook2®13 table 3
et ABENZENI NTERNATI CEBAW 0. 004 average of EUROCONTR®1L4eMmverssionn
et ABENZENI NTERNATI CEBBR 0. 001 average of EUROCONTRM1L4 emviaessionn
et ABENZENI NTERNATI CEBKT 0. 008 average of EUROCONTR®L4 eMmverssionn
et ABENZENI NTERNATI CEBOS 0.001 average of EUROCONTR®1L4eMmverssionn
et AHC | NTERNATI CEBAW 1. 3 average of EUROCONTIROUW 4e Mivesisd n
Gui debook2®13 table 3
e AIHC | NTERNATI CEBBR 0. 2 average of EUROCONTROL 4e Miivegisd n
Gui debook2®13 table 3
AlHC | NTERNATI CEBKT 2. 7 average of EUROCONTIROW 4e Mivesisd n
Guidebook2®13 table 3
AlHC I NTERNATI CEBOS 0. 2 average of EUROCONTRQOL 4e Miivegisd nt
Gui debook2®13 table 3
A PM25 | NTERNATI CEBAW 0. 1 average of EUROCONTIROW 4e Mivegisd n
Gui debook2®13 table 3
AlPM25 | NTERNATI EBBR 0. 15 average of EUROCONTROWL 4e Miivegisd nt
Gui debook2®13 table 3
AlPM25 | NTERNATI CEBKT 0. 19 average of EUROCONTROWL 4e nMiivegisd n
Gui debook2®13 table 3
A PM25 | NTERNATI CEBOS 0. 12 average of EUROCONTIROW 4e Mivegisd n
Guidebook2®13 table 3
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Thenore x haust emissions for PM are calculated basec
particulate emissions from aircraft brakes and
calculated in function of the weight of an aircratft:

o e QQ
0V o pTt uYumn&nwxm,,Qé..Q
with:
MTOW: maximumtakeo f f wei ght . I n Skeyes database the
LTO.

Non-exhaust emissions for heavy metals are not calculated.

The emissions of particulate matter represent the sum of/a@latile PM, volatileorganic PM and
volatile-sulphur PM.

Walloon Region

I n Wallonia since the 2017 submission, the data
has been used to calculate the emissions. Fuel and emission values were made available for all Belgian
airports for flights arriving or leaving to/from Belgiuirom 2005 to 2018.

In Wallonia, the two main airports (Liege and Charleroi) report yearly the number of LTO (domestic
and international) and report also the jet fuel and the gasoline consumptions for the domestic and for the
international activities. The energy balance repaitso the fuel consumption in very small airports.
Some information on the Walloon total number of LTO is available (Liege and Charleroi airports flights.
training flights...).

A comparison was made between the international LTO and the total fuel consumption between regional
data and the Eurocontrol data. The difference between the two approaches is assumed to be VFR flights
(small aircraft used for leisure, agriculture, taigfits, etc.). These aircraft used for civil VFR flights

are generally equipped with turboprop or piston engines.

The specific energy consumption by LTO is assumed to be 20 kg fuel/LTO and the emission factors are
presented iTable 340.

Table 3-40 Average of EMEP/EEA Guidebook 2019. tabld@ Examples of emission factors for
pistontengined aircraft.

g/ kg fuel
coO 977
NQ 3.28
SQ 0.27
NMVOC 17.11

The total emissions are the emissions coming from Eurocontrol and the emissions coming from the VFR
flights. The same approach is used for domestic flights.

The dust emissions represent the sum of PM-vwatile + PM volatileorg + PM volatilesul,
(Eurocontrol).

The heavy metal emissions are determined from the metal content of kerosene or gasoline. The metal
content of kerosene is the same as the emission factors used for the liquid fuel in the residential
combustion. These emission factors are coming from Pilled al. (2012). The other general emission
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factors for liquid fuels combustion in stationary combustion (Tierl) are the average of Tier2 emission
factors comprising also heavy fuel oil emission factors which differ greatly from kerosene. The metal
content of gasoline is the same as the combusfigasoline in cars (EMEP/EEA Guidebook 2013.

table 3103) except for lead as lead is added to aviation gasoline to increase the octane number. The lead
content is higher than in leaded car gasoline, a value of 0.6 g of lead per litre of gasoline ighesed as
default value.

The emissions from domestic LTO and international LTO are reported under the category 1A3ai(i) and
1A3aii (i). whil e emissions from cruise activiti
1A3aiiii).

3.4.2.3 Railways

Category 1A3c is a key category of Cu and TSP emissions in terms of emissions level.

The emissions of railway traffic are estimated by a region specific approach.

Flemish Region

Flemish emissions of railway traffic are estimated by the EMMOSS model (Vanherle et al., 2007. 2010).
The basis for the calculations is gross tonne kilometres driven by trains.
Emi ssion calcul ation:
06'Q Qi £64 ¢ RQAE G ‘Q%Q+Q,8' 197 4 eomomd
a
Qoo(BQO( 0" “Q

Emission factors are derived from 1ISO 8178/F test cycles for CQ, N&P and NMVOCTable 341).

Table3-41 Emission factors for different train types (g/kWh) in Flemish Region

Type HLDType MW4 Ol d I ocoOld rail
co 0.73 1.07 10.70 10.70
N Q 11.70 8. 74 18. 20 18. 20
TSP 0.20 0.15 0.60 0.60
NMVOC 0.11 0.61 1.60 1.60

Emissions for NH and PAH were taken over from Klein (2006) (The Netherlands). 3@ heavy
metals are fuespecific (SQ calculated dependent on content of S in fuel).

Table3-42 Emission factors from Klein (2006) (NL) in Flemish Region

Poll ut ant EF(g/ g or %) cal cul ation bz¢
N H 0.00001 kgFC

Cd 0.00000001 kgFC

Cu 0.0000017 kgFC

Cr 0.00000005 kgFC

Ni 0.00000007 kgFC

Se 0.00000001 kgFC

Zn 0.000001 kgFC
benzo(b)fl uorqg0. 0000169 fraction VOC
benzo(k)fluorgqg0. 00000643 fraction VOC
benzo(a)pyrendg0. 0000169 fraction VOC
I ndene(dhby2eBe|0 fraction VOC
PM. s 0.95 fraction PM
P Mo 1 fraction PM
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Emissions for shunting trains are also calculated. Emissions are reported in the NFR category 1A3c
(railways).

For PM and heavy metals there are also emissions calculated fexhaunst. Emissions of PiMand

PM; sare calculated as a fraction of TSP. There are no emissions of EC. The PM emissions are calculated
for wear of brakes, wheels, overhead wires and rails. Emission factors for brakes come from expert
judgement by VITO, the other emission factors are takem f study performed by VITO under the
authority of VMM (Schrooten et al., 2002) and from Carbotech. For heavy metals only emissions of
overhead wireare calculated with an emission factor taken from a study performed by VITO under the
authority of VMM (Sleeuwaert et al., 2009). The emission factors are in Bat8e

Table3-43 Emission factors for neexhaust emissions from rail transport for PM and Cu

TSP (g/ k % PMWf TS<% PMaf T¢Cu (mg/G

Brakes 7. 4 29 % 29 % 0
Wheel s 1.53 50 % 0 % 0
Over head/0. 187 100 % 100 % 961
Rail s 6. 732 50 % 25 % 0

The uncertainty on the emissions calculated for rail traffic in Flanders is very high. The gross ton
kilometres, needed as input, have not been available since 2013. Efforts to olitadatgtkm input

data to calculate emissions from rail traffic hddeen ongoing for several years unfortunately without
success so far (commercially sensitive data that is not released).

Walloon and Brussel€apital Region

In Wallonia, the data from the National Society of the Belgian Railways (SNKIBS) are used to
calculate the energy consumption for the train services in Belgium. These data are available for the
transport of persons and goods and for electricity andlghasong. The total consumption of gasoil is
based on the Belgian data of gasoil consumption and the regional information on driveanttaonm
kilometres of persons and goods.

In the Brussel&€apital Region, energy consumption in the railway sector is based on the energy
consumption data received from the National Society of the Belgian Railways (SIMBE) and
Infrabel, the Belgian railway infrastructure manager.

The emissions for both regions are estimated by
specific emission factorg éble 344). The net calorific value considered is 43 GJ/tonne.

Table3-44 Emission factors in the railways sector (EMEP/EEA Guidebook 2023 excepDidiTable
322)

Fuel Uni t Gas oi |
N Q g/ GJ 1219
NMVOC g/ GJ 108. 2
S® g/ GJ 2.4

N H g/ GJ 0.163
PM. s g/ GJ 31.87

P Mo g/ GJ 33.49
TSP g/ GJ 35. 36
BC ( EC) g/ GJ 20. 72
co g/ GJ 248. 9
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Cd mg/ GJ 0.233
Cr mg/ GJ 1.163
Cu mg/ GJ 39.514
Ni mg/ GJ 1.628
Se mg/ GJ 0.233
Zn mg/ GJ 23. 26
Tot al PAH mg/ GJ 1.861

In Wallonia, total PAH is 2.8 mg/GJ. This EF is estimated by using the EF for B(k)f & Indeno-(1.2.3
cd) pyrene corresponding to old technology heavy duty vehicles from the Exhaust Emissions from Road
Transport chapter as recommended in the railways chaptexins EF is 1442.8 ng/GJ by using the
same methodology.

Following the study of VITO on Heavy Metals, it must also take into account the wear catenary (Cu:
961 mg/GJ), which is responsible for a significant Cu emission.

Itds unclear i f the dust emissions represent fil
3.4.2.4 Navigation (shipping)

3.4.2.4.1 1A3di
Category 1A3di(ii) International inland waterways is a key category of &fissions in terms of
emissions level.

For navigation, fuel consumption is taken from the regional energy balances.

In Flanders, emissions from maritime navigation are calculated with the emission model EMMOSS. The
emissions originating from maritime shipping starting and arriving in Belgium (including sand
extraction at sea, dredging activities and tugboats) are egpiorthe category 1A3di(ii) (international
inland waterways). The emissions coming from maritime shipping between a Flemish and a foreign
harbour (including emissions originating in the Flemish harbour) are reported in the memo item 1A3di(i)
i ntetnamaromame navigationbo.

Emissions are calculated using emission factors from the Dutch methodology, taking into account
International Maritime Organisation Tier Il and Tier Il N{mits as stated in Marpol Annex VI (for
maritime navigation).

The source of emission factors:
NOy, NMVOC, TSP, CO: Dutch EMS protocol (Oonk. 2003)
NHs, PAH: Dutch study (Klein. 2006)
PM2sand PMg: % of TSP from Visschedijk et al.

The Belgian maritime zones comprise the territorial sea (TS) and the Exclusive Economic Zone (EEZ).
The former consists of an area extending 12 nautical miles into the North Sea, measured from the base
line. The latter comprises that part of the North Beacontour of which consists of lines connecting
following points in the order of numeration:

1. 51A16G609RA28 06250 O

SH. Oonk, J Husl kott e, R. Koc h, G. Kui per s, J. Van |
toepassing in de | aar | iragppostR20031488v8.i eber ekeni ngenodo, TNC
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51A33620820A1INM6180 O
51A36G640720A1IN06120 O
51A48610820A28 06540 O
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5. 51A520634. 0023 N621.5990 O
6 51A33600630A0NMO6530 O
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map of the Belgian maritime areas is shown below.
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Figure3 3 Map of the Belgian maritime areas

3.4.24.2 1A3dii

In Flanders the emissions originating from inland shipping are estimated by a new model since
submission 2025. Emissions are reported in the IPCC category 1A3dii (national navigation). Category
1A3dii is a key category of NGand Ni emissions in terms of emissions level.

Until submission 2024 emissions were calculated by using information on the tonkilometer covered by
inland waterway vessels per waterway. Other parameters were the rate of empty ships, age structure,
speed, loadn recent years it has no longer been possible to obtaircfuiglity input (tonkilometer data

on an annual basis) for tidal waterways.

Therefor a new model to calculate emissions on waterways is used since submissidin@@2ergy
demand and emission calculations are now based on detailed ship movements from the Flemish River
Information Services (https://www.visuris.be/RIS). Each line in the activity and ship data corresponds
to one episode of one ship or convoy. An eges can consist of a sailing movement over a sailing
segment, a lock passage or a mooring at the quay.

There is a distinction in the emission calculation between main and auxiliary engines,

the engine load is taken into account forilMOC, CO and NQ(influence mainly at low engine load),

and for the calculation of the energy demand, shore power is also taken into account

Data covers input for all Flemish inland waterways and activities of inland vessels in harbours.

Emission factors for BC, CO, NMVOC, NOPM, PM:s, SG and NH;, depending on year of
construction:
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Fuel type Year of built Installed power (P) CCR/ Stage BC CcO NMVOS  NOx PM PM2,5 NH3

unit kg/kWh kg/kWh  kg/kWh kg/kWh kg/kWh kg/kWh kg/kg brandstof kg/kg brandstof
Diesel <= 1974 0,00033  0,0045 0,001152 0,0108 0,0006 0,00057 0,00002 0,00001
Diesel 1975-1979 0,00033  0,0037 0,000768 0,0106 0,0006 0,00057 0,00002 0,00001
Diesel 1980-1984 0,00033  0,0031 0,000672 0,0104 0,0006 0,00057 0,00002 0,00001
Diesel 1985-1989 0,000275  0,0026 0,000576 0,0101 0,0005 0,000475 0,00002 0,00001
Diesel 1990-1994 0,00022  0,0022  0,00048 0,0101 0,0004 0,00038 0,00002 0,00001
Diesel 1995-2002 0,000165  0,0018 0,000384 0,0094 0,0003 0,000285 0,00002 0,00001
Diesel 2003-2007 CCRI 0,000165 0,0015 0,000288 0,0092 0,0003 0,000285 0,00002 0,00001
Diesel 2008-2018 CCRIIIl 0,00011  0,0013 0,000192 0,007 0,0002 0,00019 0,00002 0,00001
Diesel 2019-2019 >=300 CCRIII 0,00011  0,0013 0,000192 0,007 0,0002 0,00019 0,00002 0,00001
Diesel >= 2019 <19 CCRI1I 0,00011  0,0013 0,000192 0,007 0,0002 0,00019 0,00002 0,00001
Diesel >= 2019 19-75 \ 0,000055 0,001 0,000192 0,0029 0,0001 0,000095 0,00002  0,000497805
Diesel >= 2019 75-130 \ 0,000055 0,001 0,000192 0,0029 0,0001 0,000095 0,00002  0,000497805
Diesel >= 2019 130-300 \Y 0,000055 0,001 0,000192 0,0029 0,0001 0,000095 0,00002  0,000497805
Diesel >= 2020 >=300 \ 0,00000825  0,0005 0,000192 0,0024  0,000015 0,00001425 0,00002  0,000536316
HVO <=1974 0,0002475 0,003825 0,0009216 0,00108 0,00045 0,0004275 0,000002 0,00001
HVO 1975-1979 0,0002475 0,003145 0,0006144 0,00106 0,00045 0,0004275 0,000002 0,00001
HVO 1980-1984 0,0002475 0,002635 0,0005376 0,00104 0,00045 0,0004275 0,000002 0,00001
HVO 1985-1989 0,00020625 0,00221 0,0004608 0,00101  0,000375  0,00035625 0,000002 0,00001
HVO 1990-1994 0,000165 0,00187 0,000384 0,00101 0,0003 0,000285 0,000002 0,00001
HVO 1995-2002 0,00012375 0,00153 0,0003072 0,00094  0,000225 0,00021375 0,000002 0,00001
HVO 2003-2007 CCRI 0,00012375 0,001275 0,0002304 0,00092  0,000225 0,00021375 0,000002 0,00001
HVO 2008-2018 CCRIIIl 0,0000825 0,001105 0,0001536 0,0007 0,00015 0,0001425 0,000002 0,00001
HVO 2019-2019 >=300 CCRIII 0,0000825 0,001105 0,0001536 0,0007 0,00015 0,0001425 0,000002 0,00001
HVO >= 2019 <19 CCRII 0,0000825 0,001105 0,0001536 0,0007 0,00015 0,0001425 0,000002 0,00001
HVO >= 2019 19-75 \ 0,00004125 0,00085 0,0001536 0,00029  0,000075 0,00007125 0,000002  0,000497805
HVO >= 2019 75-130 \ 0,00004125 0,00085 0,0001536 0,00029  0,000075 0,00007125 0,000002  0,000497805
HVO >= 2019 130-300 \Y 0,00004125 0,00085 0,0001536 0,00029  0,000075 0,00007125 0,000002  0,000497805
HVO >= 2020 >=300 \ 0,0000062 0,000425 0,0001536 0,00024 0,00001125 1,06875E-05 0,000002  0,000536316
LNG 0,000003  0,0013 0,0005 0,0013 0,00002 0,00002 0,000016 0
LBM 0,000003  0,0013 0,0005 0,0013 0,00002 0,00002 0,000016 0
Methanol 0,000000825 0,00005 0,0000192 0,0024 0,0000015 0,000001425 0,000002  0,000536316

Source of the emission factors:

Diesel:

BC, PMus: Geilenkirche (NL), table 5.8, fraction of RM

CO, NQ, PM: Hulskotte (NL), attachment 4, table 11,-p.7
NMVOC: Geilenkirche (NL), table 5.7, profile of VOC (LNG on petrol)
SO, NHs: Hulskotte (NL), attachment 4, table 15, p5 7
LNG, LBM, methanol: IMO GHG4

VOC-related emission factars
(Geilenkirche et al., 2023, Tabel 5.7A)
Benzeen: a fraction of 0.019 of VOC
Etheen: a fraction of 0.115 of VOC

Formaldehyde: a fraction of 0.088VVOC

PAKs:

Acroleine: a fraction of 0.014f VOC

(Geilenkirche, 2022, Tabel 5.7C)

Antraceen: 0.121 g/kg VOC

Benzo(a)antraceen: 0.021 g/kg VOC
Benzo(a)pyreen: 0.0169 g/kg VOC

Benzo(b)fluoranteen: 0.0169 g/kg VOC
Benzo(g,h,i)peryleert.00257 g/kg VOC
Benzo(k)fluoranteer0.00643 g/kg VOC

Chryseen0.0677 g/kg VOC
Fenantreen0.475 g/kg VOC
Fluoranteen.126 g/kg VOC

Indeno(1,2cd)pyreen: 0 g/kg VOC

Naftaleen: 677 g/kg VOC

In addition, diesel inland waterway engines are assumed to emit heavy metals.

96



For diesel, the following emission factors (Cd, Cr, Cu, Ni and Zn) are taken from Geilenkirahge
2023, Table 5.6):

- Cd: 0.00005 g/kg fuel

- Cr:0.0019 g/kg fuel

- Cu:0.0236 g/kg fuel

- Ni: 0.0125 g/kg fuel

- Zn:0.0175 g/kg fuel

Emission factors for Pb, Hg, As, Se and V are taken from COPERT 5.

the classification of navigation is different there. This was adjusted from submission 2024 on.

The emissions from inland navigation are estimated in the Walloon and Brussels region by multiplying
the sectordés fuel consumption by the fuel speci
described in the EMEP/EEA Guidebook 2023.

In the 2021 submission, Wallonia recalculated the Pb and PAH. The emission factors were taken from
the EMEP/EEA Guidebook 2000 table 338 i1 fuel=gasoil, As = 1.81 mg/GJ; Hg = 1.36 mg/GJ.
However there are new EF in the EMEP/EEA Guidebook 2023 (tab)e/s = 0.94 mg/GJ; Hg = 0.7
mg/GJ, due to lack of resources these factors have not been changed yet but will be in the next
submission.

ltdés unclear if the dust emissions represent fil
3.4.2.5 Other transportation (pipeline compressors 1A3ei and-afbd 1A3eii)

3.4.25.1 1A3ei

Category 1A3ei includes the emissions from the pipeline compressors. In Flanders emissions are
provided by the operators of the plants, except for NMVOC. The NMVOC emissions are calculated by
multiplying the activity data (energy consumption data fronréiggonal energy balances) of the sector

with emission factors (a study performed by VITO: Lodewijks et al. (2005)).

In the Walloon region, this category includes also the emissions from the pipeline compressors. Since
2008. a IPPC plant has reported CO andy M@nissions and default emission factors have been
calculated with these datadble 345). These default emission factors are used for the years before
2008 and for the area part after 2008.

Table3-45 Emission factors for pipeline compressors in the Walloon region

Pol |l ut ant Uni t EF
N Q g/ GJ 177
coO g/ GJ 260

Since the 2017 review, all the emissions (other pollutants) of the pipeline compressors are included in
the sector 1A3ei. According to the guidebook, some guidance are given in the chapter 1A4 for these
installations but without clear information of whiemission factors have to be used. Without guidance,

the tier 1 methodology from the chapter 1A4 and the tal@ev@re used to calculate the emissions.

3.4.25.2 1A3eii

As a result of the iktountry review in September 2012 of the greenhouse gas Belgium inventory and to
be coherent with this greenhouse gas inventory, theoaff emissions of the following sectors are
included in the category 1A3eii: ground activitiesainports. harbours and trashipment activities.
Off-road emissions are calculated by the same mathematical model OFFREkbg®D®Emission
model) in the three regions.
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In OFFREM the emissions in different economic sectors are calculated using -basis SOFFREM

uses sales data for different types of mobile machinery and survival rates for different types of machinery
to estimate the active fleet. Combined with assiong on the average use (annual operating hours) and
the fuel consumption per hour of operation for the different types of machinery. total fuel consumption
and emissions of NRMM is estimated.

The original study of July 2009 was optimized in December 2019 (Vanhulsel et al. 2019).

The sector seaports includes mobile machines and vehicles for general use (service vehicles. generators.
cranes. sweeper machines, fork and scissor lifts), for containers (forklift trucks outside/telehandlers and
portal trucks), for dry bulk (loading shdgg for RoRo (RoRo tractors) and for total RoRo (Tractors).

User specific input data include data on the yearly traffic per type (general cargo. containers. roro and
dry bulk) for each port.

A further optimization of the OFFREM occurred during the 2021 submission. A correction was made
in input data for all categories that use gasoline in the vehicles: blend % biofuels were corrected based
on data used for emission calculation for road traffic

Furthermore, the module for seaports accounts for four ports in Wallonia: Liége, Charleroi, Namur and
Centre et de | 6ouest. Yearly traffic statistics
over them according to a fixed percema@onsidering the difference in size between the Walloon and
Brussels ports and the Antwerp port, the emissions from the containers handling are based on a specific
consumption of 0.1904 GJ/container.

3.50THER SECTORS (SECTOR 1A4)

3.5.1 Source category description (1A4)
In the category 1A4 the following sources are taken into account in the Belgian atmospheric pollutant
inventory: commercial/institutional (1A4a), residential (1A4b) and agriculture/forestry/fishery (1A4c).

For the 3 regions emissions from the-afdd sector are included in the categories 1A4b and 1A4c
(additionally to 1A2gvii, 1A3e and 1A5b).

3.5.2 Methodological issues

3.5.2.1 Commercial/institutional sector (stationary. category 1A4ai)
Category 1A4ai is a key category of N@s, Ni and PAH emissions in terms of emissions level.

The fuel consumption of the stationary combustion in the commercial/institutional sector is based on
general statistics of natural gas, supplemented with results from surveys for solid and liquid fuels. The
energy use in the commercial/institutional secsastrongly related to the climate (cold winters cause
higher energy consumption and hence higher emissions). The relatively warm winter of 2011 is reflected
by a lower energy consumption (mostly gaseous and liquid fuels).

The energy consumption of these sectors is published in the regional energy balances.

Figure3 4 shows the trends of the energy consumption in the commercial/institutional sector.
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Trend of fuel consumption in 1A4ai
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Figure3 4 Trend on fuel consumption in the commercial/institutional sector

In Flanders. emissions by heating systems of buildings are calculated on a collective basis by the EISSA
B model (Veldeman et al., 2017). The database consists of emissions due to tertiary combustion (heating
by hotels/restaurants, medical services, edmcabffices and administrative activities, trade, other
services and combined hgaiwer installations (CHP)). Emissions are calculated by multiplying the
energy use and emission factors. Data on energy used can be found in the Energy Balance for Flanders
A provisional energy balance is made yearly for yeak)(whereas a final energy balance is made for

year (x2). The tertiary sector contains energy data on natural gas, fuel, heavy fuel, solid fuels (coal),
propane/butane/LPG, electricity, other (mpiwaste) and renewable fuels, for some years also lamp
petrol. SQ emission calculations are based on thenB8tent of the fuels, other emission factors (CO,
NMVOC, NG, particulate matter, heavy metals andNBre taken from the EMEP/EEA Emission
Inveniry Guidebook 2023.

Emissions and activity data due to combined dpeater installations in joint venture with the energy
sector are allocated in NFR sector 1Ala (see also 3.2.1). For the CHP installations in the tertiary sector,
energy information on natural gas, fuel andentfuels (renewable fuels) is included. A distinction is
made between autoproducers and-aatoproducers.

In 2023 emission factors are-e#amined as a result of the release of the revised Guidebook. The
emission factors are only adapted when expert analysis reveals that better factors are available or when
tuning with the other Belgian regions occurs. An @i@w of the emission factors for the sector 1A4i

in Flanders is given in Annex 3A. Emission factors used to calculate emissions from the CHP in the
Agricultural and commercial/institutional sectors is given in Annex 3D.

During the 2020 NECD review, the TERT noted that significant recalculations have been applied (>20
% change) for the key category 1A4ai Commercial/institutional: Stationary for the pollutant B(a)P and
year 2017. The TERT could not find a clear descriptibthis recalculation in the 2020 IIR (p.}14

115). In response to a question raised during the review, Belgium explained that during the submission
2019, the energy balances for the year 2017 were provisional, (see above). The final energy balances
were ugd for the 2020 submission and led to a recalculation of the emissions.

For the submission 2021, $@mission factors are 4examined based on information provided by
Informazout (https://informazout.be, personal communication). The S content of fuel oil is maximum
50 ppm from 2016 on (which corresponds to an emission factor of 2.4 ton/PJ), from 2tiStloind
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of the fuel oil sold has a S content of 50 ppm while-thicds have a S content of 10 ppm (which
corresponds to a global emission factor of 1.1 ton/PJ).

In the 2022 submission, emission factors for TSP;d°PRM, s and EC are rexamined. For gafired
CHP installations and autoproducers with a construction year > 2017, the emission limit values are no
longer used as EF.

In the 2023 submission, emission factors forN#De reexamined for gasand oilfired heating
installations with a construction year >=2020. Pellets were added as fuel.

In the 2024 submission, emission factors for PCDD/F, B(a)P, B(b)Flu, B(k)Flu and IP for natural gas
are oOnot applicabledéd (EMEP/ EEA Guidifdeerbowkod® 0i28) ¢
estimatedd( EMEP/ EEA Guidebook 2023).

In Wallonia, the main data source for this sector is the energy balance delivered yearly by the Energy
and Sustainable Building Department. The energy balance describes the quantities of energy imported,
produced, transformed and consumed in the Wallo@ioRen a given year. The energy consumption

in the service sector is calculated using the energy data of different sources (regional data on the amount

of natural gas and electricity sold in this sector (CWaPE), annual survey carried out by ICEDD for all
consumers O6high voltaged (4800 establishments wi

In the Brussel€apital Region, the consumption of the tertiary sector is based on the regional energy
balance. For gas and electricity, the indusényiary total is known (professional customers). For large
customers, the available consumption is pliytidistributed by NACE. The consumption of all small
customers, but also of certain large customers, is however not broken down by NACE. To break these
down by NACE, assumptions are made on the basis of the available distribution (for large customers),
after removing certain large customers who are supposed to have no equivalent in small customers
(example: municipal incinerator, waste water treatment plants, etc.). For gas oil, sales from the Belgian
survey have been used for the first time in the eneatgnce this year, applying the regionalisation and
sectorisation breakdown keys also established by the same survey. We are refining the sector breakdown
by branch of activity based on data collected until 2019 as part of the energy reporting linked to
ernvironmental permits. For butane/propane, due to lack of data, 2013 consumption is extrapolated taking
degree days into account.

Emission factors used to calculate the emissions of stationary combustion in the commercial sector in
the Walloon and Brussels regions are given below.

Concerning the dust emissions, the emissions can represent filterable or total emissions following the
fuel:

Wood: total emissions in the guidebook
Natural gas: filterable in the guidebook
Gasoil: unclear in the guidebook

Coal: unclear in the guidebook.

Table3-46 Emission factors for the sector 1A4ai in the Walloon region (EMEP/EEA Guidebook 2023
in general with sometimes different tables or sources by pollutant to be the most realistic considering
the fuels and the technologies):

- Coal: 1A4 T320 except S@ Rains
- Wood: 1A4 T326
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- Diesel oil: 1A4 T324 except NQ ECONOTEC study 2010 for NOSQ:.: table 123 this
chapter, NH: EMEP 1996, HM: 1A4 T3 as there is no heavy fuel consumed

- Natural gas: 1A2 T3 except NQ ECONOTEC study 2010 for NONHs: EMEP 1996,
dioxines et PAH: GB 2019

- LPG: 1A2 T33 except NQ 1A2 T3-27, NHs: EMEP 1996, dioxines et PAH: GB 2019
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Table 3-47 Emission factors for the sector 1A4ai for the year20Rthe Brussel€apital Region
(EMEP/EEA Guidebook 2023 except for N(ased on average Tier 2 emission factors calculated for
the residential sector)

Pollutant Unit Naturalgas  Gasoil  Butane/Propane Sl udge
NO g/GJ 24.52 69 60 74
NMVOC g/GJ 23 20 23 23

SO« g/GJ 0.67 2.4 0.67 0.67
NH3 g/GJ 0.1

PMs5 g/GJ 0.78 18 0.78 0.78
PMo g/GJ 0.78 21 0.78 0.78
TSP g/GJ 0.78 21 0.78 0.78

BC (EC) g/GJ 0.0312 10.08 0.0312 0.0312
CcO g/GJ 29 93 29 29
PCDD/PCDF |ngTEQ/GJ 6

As mg/GJ 0.1 0.5 0.1 0.1

Cd mg/GJ 0.0009 0.15 0.0009 0.00009
Cr mg/GJ 0.013 10 0.013 0.013
Cu mg/GJ 0.0026 3 0.0026 0.0026
Hg mg/GJ 0.1 0.1 0.1 0.1
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Ni mg/GJ 0.013 125 0.013

Pb mg/GJ 0.011 8 0.011 0.011
Se mg/GJ 0.058 0.1 0.058 0.058
Zn mg/GJ 0.73 18 0.73 0.73
HCB Hg/GJ 0.22

Total PAH ug/GJ 20.1

PCB ng/GJ 0.13

3.5.2.2 Residential sector (stationary. category 1A4bi)

Category 1A4bi is a key category 80, PM:s5, PMio, TSP and PAH emissions in terms of emission
level and trend and of NONMVOC, BC, CO, Pb, Cd, Hg, Cr, Zn and PCDD/F in terms of emission
level or trend.

The fuel consumption of the stationary combustion in the residential sector is based on general statistics
of natural gas, supplemented with results from surveys for solid and liquid fuels. The energy use in the
households is strongly related to the climm@told winters cause higher energy consumption and hence
higher emissions). The relatively warm winter of 2011 is reflected by a lower energy consumption
(mostly gaseous and liquid fuels)

Figure3 5 shows the trends of the energy consumption in the residential sector.

Trend of fuel consumption in 1A4bi
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Figure3 5 Trend of fuel consumption in the residential sector

In Flanders, emissions by heating systems of buildings are calculated on a collective basis by the EISSA
B model (Veldeman et al., 2017). The database consists of emissions due to residential combustion
(heating by households). Emissions are calculatechiyiplying the energy use and emission factors

(Tier 2).

Data on energy used can be found in the Energy Balance for Flanders. A provisional energy balance is
made yearly for year (&), whereas a final energy balance is made for yeay.(&or households energy

data on electricity use, natural gas, fuel, shl&ls (coal), propane/butane/LPG, renewable fuels (mainly
wood) are included. Wood consumption includes wood from for8€ls.emission calculations are

based on the-Bontent of the fuels, other emission factors are taken from the EMEP/EEA Guidebook
2023.In 2023 emission factors areegamined as a result of the release of the revised Guidebook. The

102



emission factors are only adapted when expert analysis reveals that better factors are available or when
tuning with the other Belgian regions occurs. An overview of the emission factors (table number
EMEP/EEA Guidebook included) used in the sector 1Adltihe Flemish region is given in Annex 3B.

Concerning the dust emissions, the emissions can represent filterable or total emissions following the
fuel:

Wood: total emissions in the guidebook
Natural gas: unclear in the guidebook
Gasoil: unclear in the guidebook

Coal: unclear in the guidebook.

For the submission 2021, $@mission factors are 4examined based on information provided by
Informazout (https://informazout.be, personal communication). The S content of fuel oil is maximum
50 ppm from 2016 on (which corresponds to an emission factor of 2.4 ton/PJ). From 208 ird

of the fuel oil sold has a S content of 50 ppm while-thieds have a S content of 10 ppm (which
corresponds to a global emission factor of 1.1 ton/PJ).

In the 2021 submission, emission factors for TSP;dPRM: s and EC are rexamined. For stoves with
year of construction 2017 or later, the EF based on the emission limit value were replaced by the EF
from table 3.42 of the EMEP/EEA Guidebook 2019.

In the 2021 submission, emission factors for BaP, BbF, BkF, IP segamined. For stoves and
cassettes built from 2000 to 2013, EF from table 3.41 of the EMEP/EEA Guidebook 2019 is now used.

Finally, an update was made of the stoves forwond firing based on data from the Flanders 2018
energy balance.

In the 2022 submission, emission factors for TSP,dPRM. sand EC are rexamined. For boilers built
in 2017 or later burning pieces of wood, the EF of table 3.46 from the guidebook are now used.

In the 2024 submission, emission factors for PCDD/F and PCB -&eamined. For stoves with year
of construction 2000 2013, the EF were replaced by the EF from table 3.41 of the EMEP/EEA
Guidebook 2023.

In the 2024 submission, emission factors for PCDD/F, B(a)P, B(b)Flu, B(k)Flu and IP for natural gas
are Onot applicabled (EMEP/ EEA Guifdeerbow&ko® 0i28) ¢
estimatedd( EMEP/ EEA Guidebook 2023)

For all years, the wood consumption per type of wood and the wood consumption per stove type have
been added in annex 3E. Please note that these are estimates.

In Wallonia, the main data source for this sector is the energy balance delivered yearly by the Energy
and Sustainable Building Department. The energy balance describes the quantities of energy imported,
produced, transformed and consumed in the Wallo@ioRen a given year. The energy consumption

of the household sector is calculated on the basis of regional data on the amount of natural gas and
electricity sold in this sector (CWaPE), on the basis of national data (liquid fuels and solid fuels), on the
basisofthesocie conomi ¢ survey of 2001 (size, isoftation.
days). During this submission, the liquid fuel activity data were recalculated since 2010 to take into
account the Belgium biennial surveys on the hbakksector consumptions. It leads to an increase of
the gasoil consumption in the sector 1A4bi and an increase of the emissions.
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In the Brusselapital Region, for the 2024 submissi@russels Environment has developed a new

tool in Knimé to estimate air pollutant emissions for the residential sector with a Tier 2 Approach.
Different sources were collected and combined in order to determinate an average emission factor for
each fuel so that they can be applied to the regional energy éalatec

Each data source is selected according the information needed to obtain a detailed view of the building
Heating, Ventilation & Air Conditioning (HVAC) equipment and stock.

- the Energy Performance Building (EPB) residential database¢he information of EPB
certificates starting from 2011 until present. The certificate has detailed information about the
fuel used and the heating device installed in residential buildings

- the EMEP guidebook 203%ovides the emission factors for the Tier 2 calculation. The
emission factors were extracted from the EEA viéwer

- the OMINEA databadecompiles the information about the French emissions factors. The
information used from this database for the Tier 2 calculations for Brussels Capital Region
inventory are: the NQemission factor for natural gas and the split of wood devices by age.

- the ADEME emission factors for wood combustitle ADEME emission factors are used
since emission factors are more detailed than EMEP. The ADEME data distinguishes the type
of use (primary or secondary heating) and the age or efficiency of the device

Links between thdifferentcategories and classificationsH¥AC of the data sources were established

so that the data sources can be compiled and processed. After the processing of data, the weighted
average emission factors by energy vector and by pollutant are calculated. The emission factors are
presented in Tabl&-50. These emission factors are then multiplied with the activity data from the
regional energy balance.

Table 3-48 Emission factors for the sector 1A4bi in the Brus&dpital Region for the year 202
(Source for the emission factors: Tier 2 Approach combining data from EPB certificates, EMEP 2023
Guidebook, ADEME database, OMINEA database)

Butane  Rapeseed oil

Pollutant Unit Natural gas Gasoil Wood Charcoal Coal /Propane

NOx g/GJ 24.52 69 77 50 100 60 69
NMVOC g/GJ 1.81 0.17 320 600 600 2 0.17
SO« g/GJ 0.3 2.40 10 11 900 0.3 79
NH; g/GJ 37 8

PM:s g/GJ 0.265 1.50 195 820 450 2.2 1.5
PMio g/GJ 0.265 1.50 201 840 450 2.2 15
TSP g/GJ 0.265 1.50 215 880 500 2.2 1.5
BC g/GJ 0.014 0.06 34370 57.4 28.8 0.1188 0.059
CcoO g/GJ 22.26 3.79 3240 4000 5000 30 3.7
PCDD/PCDH ngTEQ/GJ 1.81 3481 800 1000 1.8

A KN | MtBps:/(www.knime.con)/is a free and opesource data analytics, reporting and integration platform.
KNIME integrates various components for machine learning and data mining through its modular data pipelining
"Building Blocks of Analytics" concept. A graphical user interfacel use of JDBC allows assembly of nodes
blending different data sources, including preprocessing (ETL: Extraction, Transformation, Loading), for
modeling, data analysis and visualization without, or with only minimal,

pr ogr a nnips:feg.wildpedia.org/wiki/KNIME
"https://efdb.apps.eea.europa.eu/?source=%7B%22query%22%3A%7B%22match_all%22%3A%7B%7D%7D%
2C%22display_type%22%3A%22tabular%22%7D

8 https://www.citepa.org/wqgontent/uploads/publications/ominea/BDD_OMINEA A -8F

2023v2.xlsx
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https://efdb.apps.eea.europa.eu/?source=%7b/%22query/%22%3A%7b/%22match_all/%22%3A%7b%7d%7d%2C/%22display_type/%22%3A/%22tabular/%22%7d
https://www.citepa.org/wp-content/uploads/publications/ominea/BDD_OMINEA_A_EF-d-2023v2.xlsx
https://www.citepa.org/wp-content/uploads/publications/ominea/BDD_OMINEA_A_EF-d-2023v2.xlsx

As mg/GJ  |0.12 0.002 4.15 0.19 1.5 0.12 0.002
Cd mg/GJ  [0.00025  0.001 0.58 13 1 0.00025 0.001
Cr mg/GJ  |[0.00076 0.2 1982 23 10 0.00076 0.2
Cu mg/GJ  |0.000076 0.13 1304 6 20 0.000076 0.13
Hg mg/GJ 0.1 0.12 0.35 0.56 5 0.12
Ni mg/GJ  [0.00051  0.005 4.64 2 10 0.00051 0.005
Pb mg/GJ  |0.0015 0.012 3793 27 100  0.0015 0.012
Se mg/GJ 0.011 0.002 2.93 0.5 2 0.011 0.002
Zn mg/GJ  |0.0015 0.42 12210 512 200  0.0015 0.42
HCB Hg/GJ 0.40 5 0.62

PAH mg/GJ 0.35 4983 345 920 0.35
PCB Hg/GJ 3.60 0.06 170

Emission factors used to calculate the emissions of stationary combustion in the residential sector in the
Walloon region are given ihable 348.

Concerning the dust emissions, the emissions can represent filterable or total emissions following the

fuel:

Wood: total emissions
Natural gas: unclear in the guidebook
Gasoil: unclear in the guidebook

Coal: unclear in the guidebook.

Table3-49 Emission factors for the sector 1A4bi in the Walloon region (EMEP/EEA Guidebook 2023
in general with sometimes different tables or sources by pollutant to be the most realistic considering
the fuels and the technologies):

Diesel oil: 1A4 T318 except NQ ECONOTEC study 2010 for NOSQ.: table 123 this
chapter, NH: EMEP 1996

Natural gas: 1A2 TA6 except NQ ECONOTEC study 2010 for NONHs: EMEP 1996,
dioxines et PAH: GB 2019

LPG: 1A2 T34 except NQand HM: 1A2 T316, NHs: EMEP 1996, dioxines et PAH: GB 2019
Wood: log wood: table-b2 this chapter, wood pellets: 1A443

PolluUnit Diesel o NatwurallegLPG 4Yy3Wood (2
SQ g/ GJ|2. 4 0.3 0.3 11

N Q g/ GJ|42-48 27-48 4 2 80
NMVOdg/ GJ|0. 17 1.8 1.9 358
CcCO g/ GJ|3.7 22 26 2431
TSP g/ GJ|1.5 0.2 1.2 341
P Mo g/ GJ|1.5 0. 2 1.2 324
PM. s g/ GJ|1.5 0. 2 1.2 316
BC g/ GJ|0. 06 0.011 0.1 46

N H g/ GJ|0. 1 0.6 0.6 8

As mg/ G|0. 002 0.12 0.12 0.19
Cd mg/ G|0. 001 0.00083 0.0003 13
Cu mg/ G|0. 13 0.000076 O0.000076

Cr mg/ G|0. 2 0.0008 0.0008 23
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Concerning the wood and the coal combustion in the Walloon region, a study was realized in 2020 to
estimate the consumption of wood and coal by technology in the residential sector. The result of this
study is used in this submission to improve the emissicom the combustion of solid fuels. New
emission factors were established by using the regional energy balance (total consumption and share of
pellets and wood logs) and the park with the evolution of the type of installations. The tier 2 methodology
from the EMEP/EEA Guidebook 2019 was used. The average EF for log wood and coal are presented
in Table 350. For the coal used, a distinction is made between boiler and stoves. The EF for log wood
and stove coal change with the age of the installation.

The VITO EF are the same EF as in Flanders. The EF for pellets are the EF from Guidebook 2019, table
3-44.

Table3-50 Emission factors for log wood and coal in the Walloon region

Guidebook 201¢

<2000 stove wood Tabl 0
200200 1 3 stove wood Tabl 1
201240 1 6 stove wood Tabl 2
>=2017 stove wood VI TO
<2000 boiler wood Tabl 3
200200 1 3 boil er wood VI TO
201240 1 6 boiler wood VI TO
>=2017 boiler wood VI TO
<2000 fire place Table 3.39
200200 1 3 fire place Table 3.39
20101240 1 6 fire place Table 3.39
>=2017 fire place Table 3.39
<2000 Stone wood Table 3.41
200200 1 3 Stone wood Table 3.41
201240 1 6 Stone wood Table 3. 42
>=2017 Stone wood VI TO
<2000 stove coal Tabl 3.14
200200 1 3 stove coal Tabl 3.14
201240 1 6 stove coal Tabl 3. 9
>=2017 stove coal VI TO
boiler coal Tabl 5

The emissions from charcoal in the Walloon region are also calculated by using the emission factors
from the table 310.
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During the 2017 NECD review, the TERT raised the remark that théngfled EF shows a decrease
between 2007 and 2008. The decrease inediissions is largest in Flanders and is mainly due to the
decrease of maximum&ntent in gasoil from 0.2 % to 0.1 % set by law.

3.5.2.3 Agriculture/forestry/fishery (stationary. category 1A4ci)
Category 1A4ci is a key category 80, emissions in terms of emissions trend.

Agricultural fuel consumption is estimated from statistical information concerning area used, etc.,
combined with specific energy consumption from literature. FiguBeshows the trends of the energy
consumption in the agricultural sector.

Trend of fuel consumption in 1A4ci
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Figure3 6 Trend of fuel consumption in the agricultural sector

The sector 1A4ci Agriculture/Forestry/Fishing (stationary combustion) includes the emissions
originating from greenhouse culture, arable farming, intensive livestock breeding, remaining crops
soil-bound agriculture and pasture and combined-peafer ingallations (CHP). The emissions are
calculated by the EISSRB model (Veldeman et al., 2017). The activity data (energy consumption data)
of the sectors 1A4ci are taken from the regional energy balances.

SO emission calculations are based on theBtent of the fuels, other emission factors (CO, NMVOC,
NOy, particulate matter, heavy metals andN&te taken from the EMEP/EEA Guidebook 2023.

An overview of the emission factors used in the sector 1A4ci in the Flemish region is given in Annex
3C. Emission factors used to calculate emissions from the CHP in the agricultural and
commercial/institutional sectors is given in Annex 3D.

Table3-51 gives an overview of the emission factors used in Wallonia.
Table3-51 Emission factors for the sector 1A4ci in the Walloon region (EMEP/EEA Guidebook 2023)

- Gasoil: 1A4 T324 except SQ table 123 this chapter, NelEMEP 1996, HM,dioxines et PAH:

1A2 34
Gasoi |
SO g/ GJ 2.4
N Q g/ GJ 100
NMVOC g/ GJ 15
co g/ GJ 40
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TSP g/ GJ 5.0

P Mo g/ GJ 3

PM. s g/ GJ 3.0
BC g/ GJ 1.7

N H g/ GJ 0.1
As mg/ GJ 0.03
Cd mg/ GJ 0.006
Cu mg/ GJ 0.22
Cr mg/ GJ 0.2
Ni mg/ GJ 0.008
Pb mg/ GJ 0.08
Se mg/ GJ 0.11
Zn mg/ GJ 29

Hg mg/ GJ 0.12
Di oxins ng/ GJ 1.4
PAH mg/ GJ 0.0201

In the BrusselCapital Region, all emissions from agricultural activities (category 1A4c) correspond to
off-road activities and are accordingly accounted for in 1A4cii.

3.5.2.4 Off-road sector (category 1A4bii and 1A4cii)
Category 1A4cii is a key category of N&nd NMVOC emissions.

The offroad emissions are calculated for the 3 regions by the mathematical model OFFREM. Emissions
are calculated for machinery used in defence (category 1A5b), harbours, airports astipraest
companies (category 1A3eii), in households (categorybiipdn agriculture, forestry and green area
(category 1A4cii). Exhaust emissions as well as-@xmaust emissions are calculated.

For the calculation of energy use and emissions two groups can be dividexdfhachinery and off

road vehicles. Examples of afbad machinery are fork lifts, scissor lifts, lawn mowers. For these
machinery the model generates activity data in kwhraethodology of TREMOD is used. Examples

of off-road vehicles are luggage carts, quads, sweepers. For these vehicles the model generates activity
data in km and aggregated data from COPERT.

Forestry and green area maintenance: for one city data on working hours of the machines used in
forestry, and for four cities data on machines used and area of forestry are available. By combining these
data, working hours per type of machine and per hectiforestry are obtained. The area of forestry

for the three Belgian regions is used. Agriculture: activity data are technical data on cultivations, soil
use, size of parcels of farm land, technical characteristics of machines and vehicles. Frond the 201
reporting on, offroad emissions originating from agriculture (combustion emissions from tractors) are
taken from OFFREM, as well as atfad emissions in forestry and green area and reported in the
category 1A4cii. The agricultural emissions are catedldor arable farming, remaining crops, pasture,
intensive livestock and seflound agriculture. Emission factors from the TREMOD are used far NO

CO, NMVOC and TSP. For Ndtmission factors from the EMEP/EEA Guidebook are used. All EF are
given inTable3-52.

Table3-52 Emission factors for the sector 1A4cii Agriculture (tractors) in the Flemish region.

NQ CO NMVO(CNH TSP

| arge farm (<1981 kg/t12.5'0.12:0.120¢0.00C0.0
198B1199(kg/t1.1'/0.1:0.07¢0.00C0.0

198t ackg/t1.0:0.1:0.03¢0.00C0.0

Stage kg/t0.7:0.0'0.02:0.00C0.0

Stage kg/t0.510.0'0.02«0.00C0. 0
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Stage kg/t0.3 0.0'0.02:0.00C0.0
Stage kg/t0.1°0.00.01{0.00C0.0O0
medium size|<1981 kg/t0.910.2:0.14:0.00C00.0
198B1199(kg/t1.0r0.1:'0.1212¢0.00C0.0
196t ackg/t1.2¢0.110.09{0.00CC0.0
Stage kg/t0.7:0.00.03:0.00C0.0
Stage kg/t0.4'0.0'0.02{0.00C0.0
Stage kg/t0.3 0.0 0.02{0.00C0.0
Stage kg/t0.2:0.00.01{0.00C0. 0
small farm |<1981 kg/'0.6:0.2!'0.16{0.00C00.1
198B1199(kg/ t0. 7!0.2:0.124:0.00CC0.0
196t ackg/t1.0¢0.2.0.121240.00C0.0
Stage kg/t0.7 0.21210.04!0.00C€0.0
Stage kg/t0.5 0.2¢0.03(0.00C0.0O0
Stage kg/t0.3!/0.212¢0.03(0.00C0.0
Stage kg/t0.20.1210.01{0.00C0. 0

A complete detailed description about the methodology used can be found in annex 3 of the National
Inventory Report (NIR) 2017 where the Quality Management System of the (greenhouse) gas inventory

in the Flemish region is described. In the technical pnaeedf the quality management system

VMM/ EIl L/ GP/ 5. 003 6Procedure for the main process
this methodology is recorded in annex 7.3.17. with the data acquisition plan for-tekad8ector in

the Flemish reign which is also used for the emission reporting under CLRTAP.

During the 2020 submission, the OFFREM was optimized for all subsectors (version OFFREM 2). Some
functional and methodological corrections were made to this tool, for instance adding stage V
(machinery) and EURO 6 (6c and 6d norms (vehicles)) emissioarfaod an update of energy
consumption factors of offoad vehicles and quads with the most recent COPERT data and data from
the EMEP/EEA Guidebook 2019, calorific values were updated. TAFs (Transient Adjustment Factors)
were updated according to the EMEEA Guidebook 2019.

More specific for the category 1A4 the following corrections to the OFFREM were made:

residential sector/households: revision of the geographical spreading of total energy
consumption of squads and total calculated emissions for squads for Belgium to the three regions. For
the subcategory Or ecr e adansumoptich data for moteghielestandequade f  t h e
based on resp. the COPERT 4 and COPERT 5 models took place.

Forestry: the area of forest is made ydapendent and consistent with the surfaces reported in
the LULUCFsector (land use, langse change, and forestry).

Landscaping: update of the surfaces in the 3 regions on the basis of the lamapgse

A further optimization of the OFFREM occurred during the 2021 submission. A correction was made
in input data forll categories that use gasoline in the vehicles:

blenda percentagbiofuels were corrected based on data used for emission calculation for road
traffic;

densities and calorific values of fuels were taken over from emission calculation for road traffic.

During the 2021 submission the starting point of coming into force for the Stage Il for chainsaws is
corrected and age distribution is implemented for these chainsaws.

For the residential sector: the number of households and the number of inhabitants are actualised with
most recent data for the years 2017 and 2018.
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During the 2022 submission further optimization of the OFFREM took place:

Optimization of the model to calculate the -offid emissions in the category 1A4b
(households): residential sector: the size of the gardens in the Brsg#ial Region was actualised
for the entire time series with more accurate data.

1A4c (forestry): Walloon Region has revised the entire time series for forest area. Because
OFFREM first calculates emissions and fuel consumption for Belgium, and then calculates regional
figures via the areas per region, the emission (and fuel consumnptiforestry in Flanders also changes
for the entire time series.

In Wallonia, emissions from the combustion emissions in the agricultural sector and emissions from
farming vehicles are calculated by using the energy use (Energy Balance for Wallonia) and emission
factors of the EMEP/EEA Guidebook 2019 (table 3.1).

Dust emissions represent total emissions.

Calculation of emissions of heavy metals from agriculture in Belgium will be further examined in the
course of 2020 and harmonized between the various regions.

3.5.2.5 National fishing (sector 1A4ciii)

The sector 1A4ciii contains the emissions of Agriculture/Forestry/Fishing (national fishing). The
activity data (energy consumption data) of the sector 1A4ciii are taken from the regional energy
balances. From the 2016 submission on emissions of sey fiskaralculated with the EMMOSS (same
model as to calculate emissions from maritime navigation). The emission factors to calculate the
emissions for the sector 1A4ciii are these from maritime navigation (but only these for the category of
shipsfuelMDOt y pe 6ot her 0 ;strokeehgin®). Emisdioesrarg taktulated using emission
factors from the Dutch methodology, taking into account International Maritime Organisation Tier Il
and Tier Il NQ limits as stated in MARPOL Annex VI (for maritime navigation).

For the emission calculation of the fishery activities, activity data about average days at sea per fleet
segment, number of vessels and fleet fuel data are needed. These data are only available-@ntil year
(i.e. 208 data only available in the course of 3Ghd consequently reported during 882bmission).

The source of emission factors:
NOx, NMVOC, TSP, CO: Dutch EMS protocol (Oonk. 2003)
NHz, PAH: Dutch study (Klein. 2008)
PMzsand PMq: % of TSP from Visschedijk et al. (NL)

3.60THER (CATEGORY 1A5A AND 1A5B)
In this section the emissions originating from the military transport anadf emissions of machinery
used in defence are included (category 1A5b).

The emissions in the category 1A5a are included elsewhere as the energy consumption (stationary) has
been distributed across sectors 1A1, 1A2 and 1A4.

°H. Oonk, J Husl kotte, R. Koch, G. Kui per s, J. Van

L

toepassing in de | aar | irappostR20031438v8.i eber ekeni ngenodo, TNC

107, Kl ein, A Hoen, J. Hul skott e, N. Van Duynhoven,

voor de berekening van de emissies door mobiele bronr
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In Wallonia, the Walloon Energy Balance contains the fuel used by military aviation and the emission
factors are those described in table 8.8 of the EMEP/EEA Guidebook 2009 by using the Dutch emission
factors (nature of flight: average).

In the Flemish Region there are several airports for military aviation: 6 airports between 1990 and 1996
(Kleine Brogel, Brasschaat, Koksijde, Melsbroek, Sintiden and Goetsenhoven) and 4 airports for
military aviation from 1997 until 2015 (Kleine BrogdBrasschaat, Koksijde, Melsbroek). Emission
calculation for military flights consist of 2 parts:

- emission calculation for Melsbroek, that is the biggest one and situated near Brussels Airport, and a
second part for the smaller military airports. For Melsbroek emissions can be calculated on statistics of
movements (split into LTO/cruise domestic/imational available). For methodology, s2d.2.2 Air
transport (1A3a).

- for the 4 smaller airports emissions are calculated based on fuel sold as reported by the General Staff
of the Belgian Airforce (Flemish Energy Balance).

Small changes in emissions occurred in the category 1A5b/military aviation in the Flemish region from
2018 on due to updated data in the Energy Balance.

No distinction can be made for LTO/cruise domestic/international. Emission factors are used from
EMEP/EEA Guidebook 2016 update July 2017 (tabtEL3NL average) for kerosene, and averages

from EUROCONTROL files (civil aviation) for airplanes on AvGas $able 353.

Table3-53 Emission factors for airplanes on AvGas

Fuel type Poll utant Emi ssion fact«
Jet Al caQ 3150
Jet Al N Q 15. 8
Jet Al HC 4

Jet Al co 126

Jet Al SQ 0. 2

Jet Al Benzene 0.01188
Jet Al N2O 0.1

Jet Al PM. s 0. 2

Av Gas caQ 3050

Av Gas N Q 4

Av Gas HC 12

Av Gas co 1000

Av Gas SQ 0. 84

Av Gas Benzene 0. 04

Av Gas N2O 0.1

Av Gas PM. s 0

This section contains also the -offad emissions for machinery used in defence. The emissions are
calculated for the 3 regions by the mathematical model OFFREM. Exhaust emissions as well as non
exhaust emissions are calculated.

The emissions of category 1A5a are supposed to be included in the sectors 1A1 to 1A4 and 1A5b.

3.7FUGITIVE EMISSIONS FROM FUELS (CATEGORY 1B1AND 1B2)

3.7.1 Solid fuel transformation (category 1B1b)
Emissions during the coke production are caused by the loading of the coal into the ovens, the oven/door
leakage during the coking period and by extracting the coke from the ovens.
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Activity data (weight of cokes) are delivered by the corresponding industry.

In Wallonia, all the plants are closed (one in 1995, a second in 2000, a third in 2005 and a fourth in
2014). The emissions factors are summarizethinle 354 (ULg 1998):

Concerning the dust emissions. the emissions represent filterable dust emissions.

Table3-54 Emission factors for the fugitive emissions in Walloon cokeries

Poll utant EF UNI T

SQ 21 g/ Mg PRODUCT
N Q 480 g/ Mg PRODUCT
NMVOC 893 g/ Mg PRODUCT
CcCoO 950 g/ Mg PRODUCT
N H 138 g/ Mg PRODUCT
TSP 1600 g/ Mg PRODUCT
PM s 240 g/ Mg PRODUCT
P Mo 560 g/ Mg PRODUCT
As 49 mg/ Mg PRODUCT
Cd 123 mg/ Mg PRODUCT
Cr 418 mg/ Mg PRODUCT
Cu 222 mg/ Mg PRODUCT
Hg 30 mg/ Mg PRODUCT
Ni 160 mg/ Mg PRODUCT
Pb 542 mg/ Mg PRODUCT
Se 6 mg/ Mg PRODUCT
Zn 542 mg/ Mg PRODUCT
Di oxi ns 300 ng/ Mg PRODUCT
PAH 4010 mg/ Mg PRODUCT

In the 2020 submission. the PAH emissions were recalculated by using the ULg EF (6 from Borneff)
and converting in 4 from Arrhus with the UEPA repartition (coke production).

In the Brussel€apital Region the plant closed in 1993. The emission factors preseftablin355
come from the Guidebook 2019.

Table 3-55 Emission factors for the fugitive emissions in the Brussels coke plant in the sector 1B1b
((EMEP/EEA Guidebook 2023 except for iH
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Fuel Uni t Coke
N i g/ tonne 0.12
Se g/ tonne 0.016
Zn g/ tonne 0.22
Tot al PAH g/ tonne 0.53

In Flanders no fugitive SCand NQ emissions are estimated.

3.7.2 Fugitive emissions from oil (category 1B2a)
This category includes fugitive emissions from storage and handling in the refinery sector and refinery
processes (1B2aiv) as well as emissions originating from petrol service stations (1B2av).

Category 1B2aiv is a key category of NMVOC emissions in terms of emissions level and trend and of
Hg and Ni in terms of emissions level.

Category 1B2av is a key category of NMVOC in terms of emissions trend.

3.7.2.1 Refineries (1B2aiv)

Petroleum refineries are all situated in Flanders. Estimation of the emissions from the sector petroleum
refining is generally provided by the companies based on monitoring results or emission factors. The
emissions are reported by the industrial compariéethe integrated environmental reports. The detailed
information of these reports is highly confidential, If no distinction between fugitive and combustion
emissions is possible, emissions of sector 1B2aiv are allocated in 1Alb.

For the HM a study has been performed in 2009 to establish a complete heavy metal emission inventory
but only from 2000 onwards. That explains that in some years before 2000 emissions are reported as
ONEOG.

The implied emission factor for NMVOC for the total refinery sector is 0.08 kg NMVOC/Mg crude oil.
The used measuring methods are LDAR, IR absorption and FID.

3.7.2.2 Service stations (1B2av)

In the Walloon and Brussels region, since the 2018 submission, the EMEP/CORINAIR methodology
Tier 2 has been used to estimate fugitive NMVOC emissions from the service stations. The activity data
is the amount of gasoline in the road transport sectoreifthlloon and Brussels energy balance. To
calculate themission factor, two country specific properties are needed: the average mean temperature
(11 °C) and the Reidapor pressure (74 average 201532023). The timetable for the implementation

of Stage 1Band Stage 2 vapour collection and recovery equipment is the following:

From June 1996 for new service stations (stage 1B)

From 1 January 1999 for existing service stations with a turnover over 1000 m3 (stage 1B)
From 1 January 2002 for service stations with a turnover over 500 m? (stage 1B)

From 1 January 2005 for all service stations (stage 1B)

From 1 January 2012 for all service stations (stage 2)

In this time series, Tier 2 emission factors without abatement were used before 1996. A linear
interpolation was made between 1996 and 2004. In 2005, tier 2 emission factors with abatement were
used (stage 1B) and a linear interpolation was made betw@®&na®d 2011. In 2012, tier 2 emission
factors with abatement were used (stage 2). The emission factors are 2.852 kg/tonne without abatement
system, 1.8668 kg/tonne for stations equipped with stage 1B systems and 0.5078 kg/tonne for stations
equipped with sage 2 systems. In the case of the depots, an emission factor of 0.4 kg/tonne has been
taken until 1996 (Econotec 1998ince 1996, a new emission factor of 0.15 kg/tonne has been used
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coming from the following legislation: « 23 mai 1996Arrété du Gouvernement wallon portant
modification du Réglement général pour la protection du travail, en ce qui concerne les dépbts de
liquides inflammables, visant a limiter les émissions de compmgésiques volatils lors du stockage

de l'essence et de sa distribution des terminaux aux statovise » The activity data was estimated

via an inquiry in 1996 and recalculated with the annual consumption each year.

For the Brussel€apital Region the whole time series has been calculated with this methodology.

In Flanders, for the calculation of NMVOC emissions from gasoline distribution at service stations
activity data (amount delivered gasoline) originate from the Belgian Petroleum Federation
(www.petrolfed.be). Gasoline is distributed for 95 % at publiciserstations and 5 % at private, small

stations. The assumption is made that all public service stations are equipped with stage Il vapor
recovery systems and private stations with stage | vapor recovery systems. The emission factors used
are 0.510 g NMVOGQ for stage Il systems and 1.3 g NMVOC]/I for stations equipped with stage |
systems. The factors originate from the BREF 0
(Meulepas & Vercaemst. 1999).

3.7.3 Natural gas (category 1B2b)
Category 1B2b is a key category of NMVOC emissions in terms of emissions level.

In the category 1B2b, the fugitive emissions from all transmission, distribution and transport activities
of natural gas in Belgium are allocated.

The activity data reported in the category 1B2b is the annual total natural gas amount consumed in
Belgium. These activity data originate from SYNERGRID, the federation of the grid operators of gas
and electricity in Belgium.

All transmission, distribution and transport activities of gas in Belgium are allocated in this category
1B2b.

History (until submission in 2025):

The emissions of NMVOC originating from the gas distribution (category 1B2biv) are calculated for all

the regions in Belgium. All information is reported by SYNERGRID, the federation of the grid operators

of gas and electricity in Belgium. These emissians determined on the basis of the length of gas
distribution pipelines. The lengths of the main pipelines (exclusive additional. service pipelines which
are pipelines going to households) per public utility board are available. Depending on the nfaterial o
the pipeline different emission factors are used. These emission factors are based on measurements
carried out. In particular 869, 7865, 869 and 95 m3/y/km for respectively steel, pig iron. fibre cement
and synthetic material. The density of NMVOC is kgdm3.

The NMVOC content of natural gas distributed is 8 %.

For each material the length of the pipelines is multiplied with the corresponding emission factor. This
results in the total natural gas emission in m3 per year. Multiplying this figure by the NMVOC content
and the density of NMVOC, the diffuse NMVOC esin originating from gas distribution in Belgium

is obtained.

The method used is called the Battelle method.

This method does not reflect the impact of measures taken over the past decades to reduce methane
emissions, such as:

1 Risk-based leak detection methods

1 Gas free hot tap connection techniques
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Pressure reduction procedures during network maintenance
Use of OWi-sdtl ompinstoenc lygraisq u e
MD (medium Pressure) connections with-g&sp valves

Use of flares

= =2 =4 -4 -4

Remediation policy based on pipeline condition.

It is therefore reasonable to assume that reported emissions have been increasingly overestimated
compared to actual emissions.

Recalculation of emissions from the 2026 reporting onwards:

Since 2020Fluvius (the largest of the Belgian Distribution system operators) has been a partner of
OGMP 2.0 (Oil and Gas Methane Partnership 2.0), an international initiative dinfted Nations
Environment Programme (UNEP). OGMP 2.0 aims to improve the accuracy of methane emissions
measurement, reporting, and potential reduction in the oil and gas industry. Itis currently the only global,
measuremerbased reporting framework for methane emissions in this sector, empbasizi
transparency and accuraby requiring companies to use actual measurements rather than generic
emission factors.

Although participation in OGMP 2.0 is voluntary for member states, it significantly influences
regulations such as tHeU Methane Regulation i.e. Regulation (EU) 2024/178%f the European
Parliament and Council of 13 June 2024 on the reduction of methane emissions in the energy sector.

OGMP 2.0 requires companies to report methane emissions across five levels of detail:

L 17 at asset or country level (i.e. one methane emissions figure for all operations in an asset
or all assets within a region or country)

L 27 Emissions reported in consolidated, simplife® ur ce categories (I OGP
using quantification methodologies

L37 Emissions reported detailed by source type, using generic emission factors (EF)
L4 7 Emissions reported detailed by source type using specific EFs and activity factors (AF)
Sourcelevel measurement and sampling as basis for specific EFs and AFs,

other source type specific quantification methodologies can be used, including
simulation tools, engineering calculations (e.g. referenced in existing technical guidance
documents aka TGDs, Marcogaz assessment (MARCOGAZ actively collaborates with
standardiation bodies such as CEN_Comité Européen de Normalisation) of methane
emissions for TSO/DSO_Transmission System Operator/Distribution System Operator)

L5717 Emissions reported similarly to L4, but with the addition of
site-level measurements (measurements that characterize\ate
emissions distribution for statistically representative population)

Since 2022Fluvius has calculated emissionslagvel 4, applying specific emission factors. Currently,
no validated sitespecific measurement methods are available, so reconciliation is not yet feasible.

The latest OGMP 2.0 template (used for 2024 emissions reported in 2025 to OGMP) alldés for
specific emission factorscompared to only 4 in the Battelle method, enabling much more detail.
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A conversion formulawas calculated andpplied to the entire 1992023 time seriesn the three
regions From 2024 onward, only OGMP 2based calculations are performBattelle calculations are
no longer being performed.

Emissions of NMVOC (category 1B2biii. transmission) originating from the storage and transport of
natural gas in Belgium are calculated and added to the inventory since the 2006 submission.

These emissions are estimated on the basis of measurements and calculations (taken into account
pressure, distance, volume) carried out. All necessary interventions in case of problems are known and
the amounts of gas blowsff are registered as accurate @ossible. All information is obtained from

Fluxys the independent operator of the gas network in Belgium.

3.7.4 Venting and flaring (oil, gas, combined oil and gas) (category 1B2c)
For Flanders lower emissions are reported for 1991: No flaring emissions given by the facility in 1991.

3.7.5 Other fugitive emissions from energy production (category 1B2d)
This section deals with geothermal energy extraction.

2 wells are present in Wallonia but since these 2 active geothermal wells are operating at low
temperatures (70 degrees) there are no emissions to the air.

There are no geothermal wells in the Brus€pital and Flemish regions.

3.8RECALCULATIONS AND PLANNED IMPROVEMENTS

3.8.1 Recalculations
In the three regions:

Optimization of the regional energy balances for the yeaB 262he regional energy balances
for the year 202 were provisional in the 2@submission. Recalculation of the emissions.

Road transport: recalculation 192024 with COPERT 0.2 instead of version B.1.

Optimization of the OFFREMCalorific value of the fossil fuels in the model have been adjusted
to be in line with the energy balances

In 1B2b, a recalculation was performed in the 3 regions on the amount of fugitive gas in the gas
distribution.

In the Brussel€Capital Region following recalculations were made in the Energy sector:

In 1Ala, from 2014 revision of natural gas and rapeseed oil consusipficngeneration in
the energy balancand correction of the Ngmission factor of the municipal waste incinerator for the
year 2013 based on PRTR measurements.

In 1A2gvii, 1A3eii, 1A4bii and 1A5loptimization of the Offrem emissions.

In 1A2gviii, revisionof the NQ emission factor of gasoil based limit set byenvironmental
permits revision of SO, emission factor based orc®ntentin line with the other regions, and from
2016revision of energy balance for gasaildnatural gas consumptien

In 1A3c,for 2016 revision of SEemission factoof gasoilbased on fontentin line with the
other regions, and for 202223 revision of the energy balance.
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In 1A3dii, revision of energy balander the years 1990 to 2013, and 2022 and 2023.

In 1Adai, from 2019evision oftheenergy balance for gasoil and natural gas consumpiuhs
revision of the SQemission factoof gasoilbased on $ontentin line with the other regions.

In 1A4bi, from 2014 revision of the energy balanceupdate ofTier 2 emission factors of
residential and revision of the S@mission factoof gasoilbased on €ontentin line with the other
regions.

In 1B2av, update of activity data (gasoline sales).

In the Walloon region following recalculations were made:

In 1A2qviii, 1A3eii, 1A4bii and 1A5koptimization of the Offrem emissions.

In 1A3aand 1D:revision of the emissions from 20% 2023 to correct a previous mistake in
the calculation

In 1A4cii, optimization of the Offrem model (forests areas).

In Flanders following recalculations were made:

Inland waterways:l n t he submi ssion 2026 thereds a smal/l
series due to filtering out inland navigation segments that were outside Flanders.

road transportation: new time series 2022023 of the Flomovia mobility model (vehicle kilometers
driven in Flanders) used in calculating road transport emissions

Service and agricultural, commercial/institutional, residential The EISSAB_v2 was used
to calculate the emissions for the CHP installations in the service and agricultural sector, for the
commercial/institutional sector and the residential sector. The emission factors of the EMEP/EEA
Guidebook 2019 were applied.

In 2019 in Flanders a study has been done to optimize the number of stoves and boilers using
wood.

1A4ai, SQ emission factors are 4examined based on information provided by Informazout
(https:/linformazout.be, personal communication). The S content of fuel oil is maximum 50 ppm from
2016 on (which corresponds to an emission factor of 2.4 ton/PJ), from 2@t& drird of the fuel oil
sold has a S content of 50 ppm while tthirds have a S content of 10 ppm (which corresponds to a
global emission factor of 1.1 ton/PJ).

1A4ai, adjustment of energy consumption (natural gas, fuel oil and LPG) in the energy balance
Flanders 1992019 from 2014.

1A4bi, SO emission factors are #&xamined based on information provided by Informazout
(https:/linformazout.be. personal communication). The S content of fuel oil is maximum 50 ppm from
2016 on (which corresponds to an emission factor of 2.4 ton/PJ), from 2@t tird of the fuel oil
sold has a S content of 50 ppm while t#thords have a S content of 10 ppm (which corresponds to a
global emission factor of 1.1 ton/PJ).
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1A4bi, TSP, PMo, PM. 5, EC factors are rexamined. For stoves with year of construction 2017
or later, the EF based on the emission limit value were replaced by the EF from table 3.42 of the
EMEP/EEA Guidebook 2019.

1A4bi, BaP, B(b)F, B(k)F, IP factors areegamined. For stoves and cassettes built from 2000
to 2013, EF from table 3.41 of the EMEP/EEA Guidebook 2019 is now used.

1A4bi, an update was made of the stoves for-wond firing based on data from the Flanders
2018 energy balance.

1A4bi, adjustment of energy consumption (natural gas and LPG) in the energy balance Flanders
1990 2019 from 2016.

1A4ai, in the 2023 submission, emission factors fori € reexamined for gasand oilfired
heating installations with construction year 2020 or later. Pellets were added as fuel.

1A4c, in the 2025 submission, fuel consumption data of the regional energy balances for the
years 2020 till 2022 have been revised. This had a minor effect on the emissions.

1A4a, in the 208 submission, fuel consumption data of the regional energy balances for the
years 202 till 2023 have been revised. This had a minor effect on the emissions.

Also note that there was a problem in the previous version of EEB®#h the selection of a
NOx EF based on installed capacity due to a unit conversion that went wrong. That error has been
corrected. Fortunately, the effect on theN@als is very small (<< 1%J he latter also has an impact
on SQ, NMVOC and TSP, PM, PMs and EC, because there too EF according to installed capacity.

The emissions (2008022) by seHproducers on waste are no longer charged to 1A4arbut
counted as part of theastesector.

The emissions (2008024) by seHproducers on sludge are no longer charged to 1A4a but are
counted as part of the waste sector.

Self-producers who submit a comprehensive annual environmental report are no longer included
in the EISSAB calculation, but this has a very small impact on emissions.

1A4b, in the 208 submission, fuel consumption data of the regional energy balances for the
years 200 till 2023 have been revised. This had a minor effect on the emissions.

Fishery: Activity data fuel cost, fuel amount, fleet, average days at sea became available for
2023, what results in a recalculation of the emissions fishery for that year (submisstopr@@ional
data for that year was used)

Power stations: In 2020 an estimate was made of the, Sissions from natural gas
combustion at the power stations for the entire time series.1Ala: Since submission 2022, we made
changes to the allocation of emissions from flaring. We allocated the emissions from flaring to 5C1bi
instead of 1Ala as recommewida the EMEP/EEA Guidebook.

1Ala Since submission 2022, we allocated the emission of one waste incineration company to
5C1bi instead of 1Ala because the company produces its own energy and therefore to be allocated to
the waste sector itself.

1A3a: recalculation emissions 2018022 due to new datasets received from EUROCONTROL
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1B2aiv, in the 2024 submission, a correction was applied for PCDD/F for 2021.
1A2d, in the 2024 submission, activity data were corrected in calculation of PCDD/F for 2021
1A2gvii, in the 2024 submission, activity data for PCDD/F were corrected for 2021

3.8.2 Improvements

In Flanders, a heating database is being developed to provide a better picture of the stove park.

The emissions from seffroducers of waste for the years before 2808 20222024 will no longer be
included in the 1A4a sector.

The emissions from seffroducers of sludge for the years before 2005 will no longer be included in the
1A4a sector.

- The development of a new version of the EMMOSS model to calculate emissions from maritime
navigation in all ports and in Belgian part of the sea, which started in B0&@) under revision in
20252026. New data will be integrated in the next submission.

- For domestic aviationthere will be a study assignment for updating the methodology of
emission calculation and the emissions factors in it in the second half of 2026. It cannot be decided now
whether emissions calculated with the updated tool will be included in submissifn 202

- Road transporupdating mileages with data from CarPass and inspection centres.

In the Walloon region,

1A2, update of all NEIEF for wood as only a part of the emissions of all the plants was updated
with the new EF.

Harmonization of heavy metals emission factors for natural gas and gasoil for all energy sectors.

3.9QA/QC

All emissions delivered by the plants are validated and verified by a team of people experienced in
emission inventories. In addition. each year a trend analysis is carried out for all emissions per industrial
plant and sector. If any inconsistencies ajems are detected by the team, the industry involved is
contacted. In exceptional cases the inspection services are contacted.

119



4 INDUSTRIAL PROCESSES(NFR SECTOR 2)

Section last updated in March 2026

4.1 SOURCE CATEGORY DESCRIPTION

The structure of the industrial sector has undergone profound changes over recent decades. The
importance of the (heavy) industrial activities gradually decreases in favour of the service sector,
transport and trade. The economic core nowadays in Flaigdsitsiated around the harbours, in the
BrusselsCapital Region the services become more important and in the Walloon region most industry
is situated around some cities. The mining industries have disappeared with the closure of the last coal
mines. The ratallurgy and textile sectors have been relatively stable, after several waves of closures
and restructuring. The economic crisis hit hard from 2008 on with several closures and restructurings.
2011 was a dark year with the closure of two integrated mdrsgeel plants in the Walloon region. The

two other key sectors of industrial activity are the chemical industry and the food processing industry.

In this sector of industrial processes the emissions of industrial activities which are not related to the
combustion of fossil fuels are included. The main source of information on the industrial emissions is
obtained from the annual industrial report® Rave a total picture of all emissions by industrial
activities, also activities with emissions below the threshold are estimated in a collective way, but this
forms a minor fraction of the process emissions. The main source of data for the processanissi

coming from the IPPC plants. For example, all the &@issions coming from the IPPC plants are taken

into account in our inventory (cement plants. Su

The emissions of NMVOC in Flanders are estimated by using the results of a study started by Ghent
University in 1998 and continued by the Flemish Environment Agency (VMM). In Wallonia, the
calculation is based on a methodology established by Econotdte BrusselCapital Region, the
emissions are calculated by using different sources: average emission factors, surveys and information
collected from the sector. A study (2010) has compiled all information available for the category
6Decorati viei cotaito m@g ampep 6Domestic Sol vent Used.
these categories and a better estimation of activity data and emission factors.

Tables with detailed NMVOC emissions for 2005, 2010, 28024 and the Tier methods used are
provided for the three regions in Annex 4.

Belgium only reports activity data for a limited number of sectors in the NFR tables because part of the
activity data is confidential. Also some source categories consist of several sources and the different
activity data are sometimes expressed in diffeunits so it is not possible to show aggregated activity
data for these categories.

4.1.1 Allocation of emissions
The industrial processes in Belgium are covered by

categories 2A1 (cement production), 2A2 (lime production), 2A3 (glass production), category
2A5 (quarrying and mining of minerals other than coal, construction and demolition and storage,
handling and transport of mineral products) and 2A6 (other mipssdlcts),

categories 2B1 (ammonia production), 2B2 (nitric acid production), 2B6 (titanium dioxide
production) and category 2B10a (other chemical industry), including 2B10b (storage, handling and
transport of chemical products),

120



categories 2C1 (metal production i.e. iron and steel industry), 2C2 (Ferroalloys production),
2C3 (Aluminium production), 2C5 (lead production), 2C7c (other metal production) and 2C7d (storage,
handling and transport of metal products),

categories 2D3 (domestic solvent use, road paving with asphalt, coating applications,
degreasing, dry cleaning, chemical products, printing and other solvent use),

category 2G (other product use),

category 2H (pulp and paper and food and drink),
category 2| (wood processing),

category 2K (consumption of POPs and heavy metals),

category 2L (other production, consumption, storage, transportation or handling of bulk
products).

4.2 METHODOLOGICAL ISSUES

The main process emissions are calculated in Belgium by using production figures, mainly directly
originating from the industrial plant, combined with emission factors presented in reference works like
CITEPA, EMEP/EEA handbook, IPCC Guidelines or othezcHic bibliographies or calculated via
measurements carried out by the industrial companies.

In Flanders, there is a different level of data handling in some yearsi (1%#R8) 1995, 1996, 1998,

2000, 2001, 2005, 2008020) compared to the other years (1994, 1997, 1999 2002; 20062007).

In the former years emissions are available on indtalld¢vel (NFR code), whereas in the latter years

the emissions are available on a less detailed level (facility level). A thorough exercise was made to
update and improve if necessary all IPCC codes for the years where information is available @da detail
level. By means of the data warehouse, it was possible to use a partition key of the IPCC codes per
facility in the most recent year when detailed information is available and use it for the same facility in
the years when information is available onamyregated level (e.g. for emission data of 1999, the
distribution used in 1998 is applied to divide the emissions of 1999 between the various codes).

For Flanders some emissions of NGQ, CO from combustion are allocated to the NFR code of the
related processn our database we connect 1 NFR code to an installation. Therefore the emissions from
combustion and process are allocated to the same NFR code. Therefore in some 865 O
emissions are allocated to the NFR code of the process.

4.2.1 Mineral products (category 2A)
The mineral industry is one of the most important sectors of industrial process emissions in Belgium.

4.2.1.1 Cement production (2A1)
This source is a key category of N&nhd HCB emissions in terms of emissions level and trend, of SO
Hg, Cr, Ni and PCB in terms of emission level and ofilgNISP in terms of emission trend.

In Belgium, cement production (5 plants) only takes place in Wallonia. One of the 5 plants has stopped
his activity at the end of June 2014.

The activity data is the clinker production collected directly from individual plants.

The emissions of all pollutants are estimated by gaetific emissions (monitoring and calculation by
the plant). The emissions are the sum of combustion and process emissions.
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Since 2002, the emissions have varied each year and have been calculated directly by the plant for the
E-PRTR purposes.

An average emission factor by plant and by pollutant has been estimated in 2002 and is applied on the
whole timeseries 19902001.

During the 2017 NECD Comprehensive Review, the TERT noted that when continuous measurements
are used to estimate annual emissions, there is a risk that operators have misinterpreted the IED and
have subtracted the value of the confidence interval althihigjsubtraction must not be applied in the
context of reporting annual emissions. This issue relates to an-estiteate of the emissions. The

TERT recommended Belgium to organise a survey among operators to identify which ones are reporting
underestimaed emissions and try to derive a methodology to adjust national emissions over the time
series. Wallonia followed this recommendation and it appears that no cement plant subtracts the value
of the confidence interval to estimate the annual emissiong gilfutants measured continuously. So

there is no undegstimation for this sector.

Since 2010, the emissions of HCB and PCB are estimated on the basis of stack measurement. The
emissions before 2010 are calculated on the basis of an average emission factor calculated with the
measurements of 200P011. Emissions of PCB in 2010 and 2014 significantly higher than other

years because of one plant which used an alternative raw material containing high concentrations of
PCB in 2010 and 2011. The removal of the raw material causing high PCB emissions at the end of 2011
has allowed returnintp a normal level of emissions. The emissions of HCB in 2017 are significantly
higher than previous years because of one plant which used an alternative raw material containing high
concentrations of HCB in 2017.

The evolution of the activity data, the N@&Q,, PMic emissions and the implied emission factors (IEF)
are presented in theable3-2.

Concerning the dust emissions, the emissions represent filterable emissions.

Table3-2 Cement production in Wallonia.
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4.2.1.2 Lime production (2A2)
This source is a key category of PMTSP and Se emissions in terms of emission trend.

Production of lime also occurs only in the Walloon region.
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The emissions of lime production (category 2A2) are estimated by usingsplkegific emission data

for all pollutants except for Nk The NH; emission factor is 5.1 g/tonne (National Pollutant Inventory

in Australia). The emissions of this category are the sum of combustion and process emissions. Since
2002 the emissions have varied each year and have been calculated directly by the paBHBRTR
purposes.

An average emission factor by plant and by pollutant has been estimated in 2002 and is applied on the
time-series 19902001.

The activity data is the lime and dolomite lime production and is collected directly from individual
plants. A part of the lime production is coming from the kraft pulping process.

Concerning the dust emissions, the emissions represent filterable emissions.

The evolution of the activity data, the RMmissions and the implied emission factors is presented in
the Table3-3.

Table3-3 Lime and dolomite lime production and IEF in Wallonia.

Li me | EF PMo | EF NQemi ss

dol omi PMf§tonneemi ssi cNQ tonne(kt)

i me (
2000 (2640 0.96 0. 36 0.918 2. 737
2005 (2601 0.62 0.24 2.338 6. 077
2010 (2116 0. 34 0.16 1.092 2.31
2011 (2234 0.03 0.01 1.226 2.739
2012 (20091 0.01 0.026 1.309 2.735
2013 (2034 0.008 0.017 1.745 3.549
2014 (2110 0.012 0.025 1.264 2.666
2015 (2079 0.005 0.01 1.109 2.305
2016 (2009 0.015 0.03 1.124 2.2594
2017 (1997 0.02 0.04 1.296 2.587
2018 (2660 0.011 0.03 1.254 2.496
2019 (1804 0.01 0.0014 1.202 2.168
2020 |1530 0.008 0.012 0.919 1.4
2021 |1585 0.01 0.011 0.917 1.45
2022 (1462 0.0006 0.01 0.887 1.3
2023 (1289 0.008 0.01 0.75 0.96
2024 |1259 0.005 0.0067 0.914 1.18

The evolution of the N@emissions from the lime sector shows a jump in 2004 and 2005. This jump is
explained by the production of ovburned dolomite during these two years in one company which
produces lime and dolomite. Since 2006, there has been a modification of the dewkinof this

dol omite following a change of the customer spec
of NOx produced has therefore decreased.

Concerning the CO emissions, the CO emissions in 2013 were very higgreasvere some problems

in a walloon plan with the afterburning device for the destruction of the organics (and inorganic toxics
like CO or HCN) present in the reducing fumes discharged by a dolomite process. The abatement yield
may vary with timeé

The PCB emissions were recalculated this submission for the years209380by using an average
emission factor.
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4.2.1.3 Glass production (2A3)
This source is a key category of Se emissions in terms of emissions level and trengdirofed@s of
emission level and of SGn terms of emission trend

The emissions of glass production (category 2A3) are estimated by usingpaiiic emission data.
The emissions of this category are the sum of combustion and process emissions. The emissions are
calculated directly by the plant for theHRTR purposes

The activity data is glass production and is collected directly from individual plants.

Table3-4 shows the glass production and theN@plied emission factor and the gihplied emission
factor in the Walloon region. The shift of the residual fuel by natural gas explains decrease gf the SO
emissions and the installation of SCR the decrease of theiSsions.

Concerning the dust emissions, the emissions represent filterable emissions.

Table3-4 Glass production and IEF in Wallonia.

Glass ( IlEF (kKgoNB®e) | EF («kgoBSPe)

1990 1503 4. 87 7.87
1995 1574 5. 94 2.377
2000 1587 4. 069 3.17
2005 1644 4.166 3.457
2010 1560 2.356 2. 37
2015 1461 1.716 0. 93
2016 12009 2.56 0.91
2017 1239 2.51 1.1

2018 1503 2.39 0.73
2019 1195 2. 64 0. 84
2020 947 1.8 0.96
2021 1264 1.86 0. 84
2022 1221 1.38 0.81
2023 1160 1.32 1.1

2024 1053 1.37 1. 44

The sharp decrease of Pb emissions in 2010 is due to the installation of an electrostatic precipitator in a
Walloon glass plant in 2009.

In Flanders the emissions under 2A3 are mostly taken from reports from the industry. For particulate
matter and heavy metals, the emissions are calculated with plant specific emission factors, based on
information reported in the environmental annual regpsubmitted by the operator of the plants ibr

this information is not availableon literature data (Schrooten & Van Rompaey, 2002). Emissions of
PMio and PM ;s are calculated as a fraction of TSP. The high Pb emissions ifi 1992 are due to a
Flemish glass production plant that was active only during this period. The company did not produce an
annual industrial report in 1998 and stopped activities in 1999.

Flanders SQ it concerns process emissions from activities of a glass furnace of liplaunt.database

we connect 1 NFR code to the installation and therefore the emissions of all pollutants are reported
under the same NFR code. For Flanders some emissions08RQOCO from combustion are allocated

to the NFR code of the related process. In our database we connect 1 NFR code to an installation.
Therefore the emissions from combustion and process are allocated to the same NFR code. Therefore
in some ases NQ SQ en CO emissions are allocated to the NFR code of the process.
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4.2.1.4 Quarrying and mining of minerals other than coal (2A5a)
This source is a key category of particulate matter emissions in terms of emission level.

The emissions of this category are the emissions from the quarrying of minerals in the Walloon region.

Emissions from the quarrying of minerals are the sum of plant specific emissions. These plants have to
report to EPRTR since 2007. From 2000 to 2006, the estimation of the emissions of quarrying was also
provided by the study on dust. Major plants calltheir emissions by using the Gerep tool.
https://monaiot.developpemedtirable.gouv.fr/page/quidesctorielsgerep

Concerning the dust emissions, the emissions represent filterable emissions.
The evolution of the PM emissions is presented in thable3-5.
Table3-5 PM;g emissions in 2A5a

PM{dton/ yeiddpP6 PMoton/ yeidfP1l
Quarrying 1301 Pl ant specific

Since the 2020 submission TSP andBMmissions are in line with the PM proportion of the
EMEP/EEA Guidebook: TSP 100 %, RM0 % and PMs5 %.

4.2.1.5 Construction and demolition (2A5b)
The category includes the construction of housing and for the first time for the 2024 submission the
construction of road.

Housing construction

The construction emissions in the three regions distinguish the residential housing (houses and
apartments) and the neasidential housing.

The estimations of the emissions are based on the US EPA tier 1 methodology. This method involves
multiplication of a specific emission factor for each type of construction with the total area affected by
that specific type of construction and the avemgation of the construction.

The estimation uses the following equation:
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with:

Empmio = PMio emission (kg)

Aatiected= area affected by construction activity (m?2)

EFemi0 = the emission factor for this pollutant emission (kg/(m2.year))

d = duration of construction (year)

CE = efficiency of emission control measures

PE = Thornthwaite precipitatieevaporation index

s = soil silt content (%)
The parameters of the equation are present&dlie3-6.

The dust emissions represent filterable emissions.
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https://monaiot.developpement-durable.gouv.fr/page/guides-sectoriels-gerep

Table3-6 Parameters for PM, PMxs and TSP emission calculation in 2A5b

d CE PE s (AattecERsp EPMic ERwm2.

Houses terracg0.50 1220 120 0.2 0.0¢0.0C

seqqwiet a¢0. 50 12C20 188

detachegO0.50 12C20 300

singl e
Apart me 0.70 12C20 65 1 0.3 0.023
Nonesi d 0.80.:!12C20 800 3.3 1 0.1
constru

The area affected is calculated on the basis of the STATBEL cadastral data and construction permit data
published every year for the three regions. The construction permits data provides the number of houses,
apartments and nemsidential constructionsh€ cadastral data allows to estimate the types of houses
constructed.

Road construction

During the 2023 NEC Review, the TERT detected an uadiimate of emissions due to the emissions
not including PMs and PM, from road construction, despite the fact that a Tier 1 method is available
in the 2023 EEA Guidebook.

The Tier 1 method from the 2023 EMEP/EEA Guidebook was applied. AD relating to the extent of
national roads from 2000 to 2010, were sourced from national statistiosvever, for the period from

2011 to 2021, AD were extrapolated using the surrogate method. The growth rate of constructed square
meters, accounting for residential houses, apartments, commercial, and industrial areas, was utilized as
a driving factor fo this extrapolation. Given the context that new roads are usually integrated within
new residential neighbourhoods, commercial zones, or industrial areas rather than highways, the area
affected was taken as 9000 m2/km. The parameters d, CE, PE, andretaieesl as defaults, as per

the recommendations of the 2023 EMEP/EEA Guidebook.

4.2.1.6 Storage, handling and transport of mineral products (2A5c)
For Flanders there are emissions of PM and HM in this category from companies that extract sand or
store sand. The emissions are given annually by the plant in there Environmental Annual Report.

Previous years these emissions were allocated under 2L.

Flanders: Dryers operate as a function of a process so there is a mixing of exhaust gases due to the
combustion of natural gas and the process. Most emissions are caused by the process (especially for
PM). The emissions of PM, S@nd NQ are linked to the dryer by the respective companies. In our
database we connect 1 NFR code to the dryer and therefore the emissions of all pollutants are reported
under the same NFR coder Flanders some emissions of NOQ,, CO from combustion are allocated

to the NFRcode of the related process. In our database we connect 1 NFR code to an installation.
Therefore the emissions from combustion and process are allocated to the same NFR code. Therefore
in some cases NPSQ and CO emissions are allocated to the NFR code of the process.

In the Walloon region, the estimation of the emissions from storage of minerals was provided by a study
on dust (Econotec 2001).

Previous years these emissions were allocated under 2A5a.

1 https://www.febiac.be/sites/default/files/media/file/2023
10/1.A.2.b.%20Longqueur%20du%20r%C3%A9seau%20routier%20par%20r%C3%A9gion.xls
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4.2.1.7 Other mineral products (2A6)
This source is a key category of RIMSQ, emissions in terms of emission level and for.BM terms
of emission level and trend.

The category includes the emissions of the clay processing industry (bricks, expanded clay, tiles and
glazed stoneware pipes), plaster, fibore cement, fluid concrete and asphalt stirring installations.

The emissions are calculated with plant specific emission factors, based on information reported in the
environmental annual reports submitted by the operator of the plants tiris information is not
available- on literature data (Schrooten & Van Rpaey, 2002). Emissions of RMand PM;s are
calculated as a fraction of TSP.

4.2.2 Chemical industry (category 2B)

4.2.2.1 Ammonia production (2B1)
Nowadays there is ammonia production in 2 companies in Belgium.

In Flanders the process emissions originating from the production of ammonia are obtained by
monitoring results or calculation with plant specific factors.

The measured NiHemission for ammonia production in the years 20082 is equal to zero, so no
further estimates will be made.

In the Walloon region, the producer of ammonia provides the annuakeM@sions based on their
production and on monitoring.

For this plant, there were NHmissions only from 2010 to 2020, when the purge gas was released
directly to the air (the NEis coming from purge gas). The purge gas was burnt in the reforming section
between 199010, as has been done again since 2020. The plant performed analyses which confirmed
that there were no more Nldmissions from the Niplant since the purge gas has been burnt.

Figure4 3 shows the trend of the ammonia production in Belgium:

Trend of ammonia production
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Figure4 3 Trend of ammonia production.
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4.2.2.2 Nitric acid production (2B2)

Despite the closure of two nitric acid plants (one in 1995 and another in 2000), the production of nitric
acid in the two remaining plants still increases in 2019 compared with 1990 (after a sharp decline in
2009). In parallel, these plants have taken mexsto reduce emissions from their processes (use of
catalysts since 2003 with a drop of the emissions in 2011 by the placement of new catalysts on two
installations at the end of 2010). N®missions are provided by the plants involved and based on
measurements. In Flanders the emissions of 8Bz and CO originating from the production of nitric

acid are obtained by monitoring results.

The producer of nitric acid in the Walloon region provides the &@issions based on their production

and on monitoring. There are three installations on the plant. There are two installations with an
abatement technology (SCR) installed in 1996 which lead also in a strong increase of the production in
1996. There is ab an installation called Dupont which has a SNCR technology for the treatment of NO

in its tail gas. This installation consumes natural gas to remoy@ai®Dresidual bBD. NHs is one of tie

products of this reaction in excess. It is called the ammonia 'slip'. The reporting efridsions from

the Dupont facility has only been made since 2012 as the presence of ammonia appeared during the
IPPC revision of the environmental permit. Since the 2018 submission, a recalculation has been
performed to calculate the Nldmissions since 2002 (stanp year of the installation).

The following chart (Figurd 4) shows the trend of the nitric acid production:

Trend of nitric acid production
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Figure4 4 Trend of nitric acid production.

4.2.2.3 Other chemical industry (2B10a)
This source is a key category of NOIMVOC and SQin terms of emission level and trend and ofy,NO
(level) and Hg emissions (trend).

This category involves all the chemical industry in Belgium which produces an environmental report.
In the Walloon region, these are in particular the IPPC plants. In Flanders, in addition to the emissions
of the chemical plants, also the emissions ohtigghtha cracking installation in one refinery is included

in this sector. Also the emissions of the category 2B10b (Storage, handling and transport of chemical
products) are included.

The emissions under 2B10a Other chemical industry are mostly taken from reports from the industry.
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Industrial plants have to report their emissions of air pollutants from the moment they exceed a defined
threshold (in tonne/year) via their yearly environmental reporting obligations. The industry also has the
obligation to report the methods used toraate these emissions.

In the Flemish region an important source for the emissions of the chemical industry is the yearly
reporting obligation by the industrial companies via the integrated environmental reports. Nearly all
emissions are reported this way. More than 90 % dfimish NMVOC emission is collected this way

for the chemical industry.

The other smaller part of the NMVOC emissions is estimated based on a survey performed by Ecolas
authorized by the Environmental Department of the Flemish Government (Bogaert et al, 2004).

In the Walloon region, a part of the MEmissions are coming from the ammonium nitrate production.
In previous submissions, no Niemissions were reported before 2000. In the 2019 submission, an
average NhBlemission factor has been estimated and is applied on theeines 19902001.

4.2.3 Metal production (category 2C)

4.2.3.1 Iron and steel production (2C1)
This source is a key category of all pollutants except NMVOG; &itd Se.

In Flanders, the process emissions from iron and steel production are based on monitoring results
provided by the companies. There is one integrated steel plant, one plant that produces stainless steel
and one that handles molybdenum to be used in theigtiod of stainless steel. All process emissions

from sinter production, blast furnaces, rolling mills, steal production and electric arc furnaces are
included. The dust emissions represent filterable emissions.

In Flanders, the HCB emissions are calculated based on activity data and emission factors. The activity
data are reported by the industrial companies via the integrated environmental reports. The emission
factors are listed ifable3-7.

Table3-7 Emission factors of HCB for the sector 2C1 in the Flemish region

Uni t Val ue Reference
Fer-coke |[ng/ tonng596 Liu et al (2009)
Fer-sbnt egeg/ tonne|32 EMEP/ CORI NAI R Gui

In Flanders, this activity is not significant for PCB emissions.

In the Walloon region, the last integrated iron and steel plant (blast fubrggen furnace) was closed
in 2011. An electric arc furnace was closed in 2013 and now, four electric arc furnaces are operational.

Before 2011, iron was produced through the reduction of iron oxides (ore) with metallurgical coke (as
the reducing agent) in a blast furnace to produce pig iron. Steel was made from pig iron and/or scrap
steel using electric arc or basic oxygen.

All process emissions from sinter production (until 2011), blast furnaces (until 2011), rolling mills, steel
production (until 2011) and electric arc furnaces are included. The emissions from electric arc furnaces
include all the emissions (combustion gordcess).

The process emissions from iron and steel production are based on monitoring results provided by the
companies.

The emissions from electric arc furnaces include all the emissions (combustion and process).
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Following the 2017 NECD review, the TSP and the,RBmission factors used for the basic oxygen
furnace (BOF) production in Wallonia in 2005 were revised. In Wallonia, the primary emissions of
BOFs (conversion) were abated by a scrubber and not by an electrostatic precipitator (ESP) (EMEP/EEA
Guidebook 2016 These abated emissions represented, according to the study of Prof. Germain, about
onefifth of the emitted dust.

The secondary emissions of BOFs (charging, casting, fugitive) were not abated at all, whereas the EF
of the EMEP/EEA Guidebook 2016 does include a limited capturing of secondary dust emissions.
According to Prof. Germain, the secondary emissions (notdbegpresented about fofifths of the

total of the emitted dust.

There was on the way an adjustment of the initial EF provided by Prof. Germain for the primary
emissions of TSP (200 g/tonne) by the high end value from the 2001 Iron and Steel BREF of 80 g/tonne,
to be multiplied by 5 to take into account the not abatedrsdary emissions. The total EF for TSP used

for BOF was 400 g/tonne.

In 2004, one plant performed analyses (plant 2) to estimate emissions in the context of the introduction

of a new environmental permit. The emission factors were 55 g/tonne for the primary emissions and 153
g/tonne for the secondary emissions following tmethodology in the LECES study (Guide

m®t hodol ogi que pour | 6®val uation des ®missions
transformation de | 6acier). The total EF for TSP
2005. This plantlosed in 2008.

In the case of the plant 1, in 2005, the EF used was 400 g/tonne in the previous submission. But since
20086, in the context of PRTR, plant 1 had performed analyses on the primary dust emissions. These
emissions were multiplied by 5 to take into accohetrot abated secondary emissions. Following the
review, the dust emissions in 2005 are now recalculated by using an average EF from 2006 to 2011,
144 gftonne. This plant closed in 2011.

All of these emission factors are of the same order of magnitude as the Emission Inventory Guidebook
in December 2006 (Table 8.3 Emission factor for dust and heavy metals from basic oxygen furnace
production as reported by several countries/authors {onkiz oxygen steel)):

Table3-8 PM emission factors in basic oxygen furnace plant.

Technol ogy Abatement TSP PMo PM. s
ConventionaPrimary dedusting 0.350.330.31
of average ||l imited capturing

emi ssi on

Modern planHigh efficiency E{O0.120.120. 12
t o control pri mar

secondary dedustir

Ol der plant|Primary dedusting0.6 0.570.514
removal efficienc)

capturing of secor

The dust emi ssion factors in the EMEP/EEA Guide
emission of old installations without abatement of secondary dust emission.

Concerning the ratio: PM/TSP, it is the ratio of the EMEP/EEA Guidebook 2006 where the emission
factor is in the same order of magnitude as the emission factor used in the Walloon inventory.

The dust emissions represent filterable emissions.
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Following the 2018 NECD review, the PAH emission factor used in two blast furnace plants in Wallonia
for the pig iron tapping was revised. The emission factor changed over the year with new studies but no
recalculation was performed. During this submisstbe same emission factor is applied on the whole
time series: 607 mg/tonne (0.176 (fraction 6 PAH Borneff suivant EPA) x FE 10 PAH EMEP/EEA
Guidebook 2006 Table 8.2).

Following the 2019 NECD review, the PAH emission factor were recalculated from 1990 to 2010. The
PAH emissions factors were taken from the EMEP/EEA Guidebook 2019 when no analysis was
available.

The default emission factors used are presenté&dhie3-9:

Table3-9 PAHs emission factors in 2C1

El ectric arc furnace|O0.
Sinter production 0.3
Bl ast furnace chargil2
Basic oxygen furnace|O

In 2009, the two last blast furnaces in the Walloon region were closed and it explains the drop of the
PAH emissions between 2008 and 2009.

A recalculation of the emissions was carried out in a Walloon sinter plant during the 2021 submission.
From 1990 to 2001, the emissions factors came from a study by the University of Liege (ULG (1998).
Inventaire des émissions atmosphériques en Région Wallonne pour 1996, Université de Liége, juillet
1998).In 2002, the plant performed several analyses and the emission factors were recalculated and
have been used since 2002. Emission factors prior to 2002 have not been reviewed until the 2021
submission. Aecalculation has been done during the 2021 submission to have the same emission factors
for the whole time series. The emissions factors
on this plant. This plant was closed in 2008.

4.2.3.2 Ferroalloys production (2C2)

For NFR category 2C2 Ferroalloys Production the TERT noted during the NECD review thAitCRO

and CO emissions are not available from the producer for the years20038 When a facility does

not report emissions for a specific year, emissions are not estimated individually for that facility, but the
emission gap is estimated in a collective wayen activity data and emission factors are available.
However the EMEP/EEA Guidebook does not provide emission factors fgr NB@ and CO. A
feasibility studywas conducted in 2020 and finalized in 2021. The aim of this study was to identify
flaws and information gaps in the current method. Additionally, this study tried to set out a new approach
for developing a more accurate and complete calculation of tleetied emissions. The study focused

on the quality of the current method with regard to all emissions, both individual and collective. It
remained inconclusive to the fact that a new approach should be developed and emphasized the level of
quality of thecurrent method. Though, several suggestions were made to improve the industrial
emissions inventory and after thorough analysis and discussions within the emission inventory team,
these suggestions coul dndét be i amybuedgatarmdomstiainisn t h e
and would imply a complete makeover of the current method or legislative changes. Therefore, the team
decided to maintain the current methodology.

In Flanders the particulate emissions from ferroalloys production are allocated in NFR category 2C2
from 2011. The other years cannot be separated from other production processes and are therefore
included under NFR 2C1 Iron and Steel Production. Theinotakeys recommended by the TERT for
particulate emissions (i.e. IE) are included in the M&iites.
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4.2.3.3 Aluminium production (2C3)

During the NECD review Belgium explained that N&hd SQ emissions for 20022019 and 2004

2019 respectively are unavailable from the producers for NFR category 2C3 Aluminium Production.
When a facility does not report emissions for a specific year, emissions are not estimated individually
for that facility, butthe emission gap is estimated in a collective way when emission factors and activity
data are available. At the moment the necessary activity data are not available. A feasibility study was
conductd in 2020 and finalized in 2021. The aim of this study was to identify flaws and information
gaps in the current method. Additionally, this study tried to set out a new approach for developing a
more accurate and complete calculation of the collectiveseons The study focused on the quality of

the current method with regard to all emissions, both individual and collective. It remained inconclusive
to the fact that a new approach should be developed and emphasized the level of quality of the current
method. Though, several suggestions were made to improve the industrial emissions inventory and after
thorough analysis and discussions within the emi
implemented in the near future because of time and buglgmiastraints and would imply a complete
makeover of the current method or legislative changes. Therefore, the team decided to maintain the
current methodology.

For Flanders the particulate emissions from aluminium production were till submission 2025 included
under NFR 2C7c Other Metal Production. The TERT noted that emissions from both primary and
secondary aluminium production should be reported under NFRoocat@§3. During the 2025
submission the emissions are allocated to category 2C3 instead of 2C7c.

In Flanders the HCB emissions are negligible because of the installation of high efficiency abatement.
Therefore the emission factor in the 2016 EMEP/EEA Guidebook cannot be used. A second consultation
of the sector provides the following information: peesing of contaminated scrap with afterburner,
additive injection, bag filter or processing of unpolluted scrap.

4.2.3.4 Lead production (2C5)
The PCB emissions in Flanders are calculated based on the Tier 2 method in the EMEP/EEA Guidebook
2016. The unabated emission factor for PCB is used combined with the abatement efficiencies.

4.2.3.5 Other metal production (2C7c)
This category is a key category of S&hd all heavy metals except Se and Cr and includes emissions
from the following activities:

Surface treatment of metals (galvanizing, electroplating,...)
Emissions from noifierro activities (in Flanders).
The process emissions are based on monitoring results or calculations provided by the companies.

The decrease in Pb emissions between 1995 and 2000 was mainly due to certain measures taken in two
large plants in Flanders. At one plant, a number of installations were taken out of service at the end of
1997 (electric kiln, agglomeration and roasting) #re ore park was evacuated. This led to a significant
decrease in Pb, Cd and Zn emissions.

4.2.3.6 Storage, handling and transport of metal products (2C7d)
The emissions from handling of metal products in the Brugsastal Region are based on monitoring
provided by the company. The company involved ended its activities in September 2013.

Reported emissions of particulate matter, heavy metals or POPs are partly provided by the facilities or
estimated by multiplying activity data with a default emission factor.

The SQ and NQ emissions from the source are included in the 1A2 sectors.
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4.2.4 Solvent and product use (category 2D)

4.2.4.1 Domestic Solvent Use Including Fungicides (category 2D3a)
This source is a key category of NMVOC emissions in terms of emission level and trend.

A study (2010) in the Brussef3apital Region has compiled all information available for the category
6Decorative coating applicationé and 6éDomestic
solvent use and the use of paints in the BrusSefsitalRr gi oné, Arcadi s, 2010).
the NMVOC emissions of paint application for construction and building and domestic use have been
completely revised in 2010.

The activity data is the population. The population based emission factors for the different product
groups (office products, leather and furniture care, cosmetics and personal care, cleaning products, car
products, adhesives/DI¥ consumer, insecticides glant protection products) have been determined

by the 2010 study of Arcadis for the Bruss€lspital Region for 2008. The emission factors have been
slightly adapted for Flanders and Wallonia. For the Flemish, Walloon and the BiQagéis Region,
theglobal emission factors without ethanol are respectively 1.324, 1.412 and 1.2189 kg/person for 2008
(Table3-10).

In 2021, the European Solvent Industry Group (ESIG) has finalised its 2020 solvent volatile organic
compounds emission inventory and has sent the detailed breakdown for Belgium and Luxemburg. ESIG
has taken into account new emissions that were generataddecof the ethanol consumption due to

the use of hand sanitizer because of the Ga9idrisis in 2020.

ESIG considers an emission factor of 0.9 kg NMVOC/kg product for the use of hand sanitizer.

At the end of 2023, ESIG provided an estimation of the Belgium + Luxemburg VOC emissions for the
years 2013 to 2022 (excluding 2014), including the ethanol use for solvents. On the basis of these
figures, emission factors for the ethanol use for solvantgy(capita) have been determined for Belgium
assuming that Belgium represents 90% of the Belgium + Luxemburg emissions. For the years 1990 to
2012, due to the lack of activity data, it has been assumed the same emission factor as for 2013 (Table
4-9 bis) For 2014, no emissions were provided by ESIG, it has been assumed that the emissions of this
year are an average of 2013 and 2015. The increase of the ethanol consumption in 2020 due to the use
of hand sanitizer because of the Coe4RlI crisis (whose emdfons are attributed to domestic use of
solvents (2D3a)) results in an increase of the emission factor for domestic use of solvents. Taking into
account the ethanol use for solvents in the inventory results in a big increase of the VOC emissions for
the al time series.

At the beginning of 2026, ESIG provided an estimation of the Belgium + Luxemburg VOC emissions
for the year 2024, including the ethanol use for solvents. The same methodology as explained before
was used to determine the emission factor (in kg/capitéhéaethanol use of solvents for the year 2024.

As the emissions of the ethanol use for solvents represents a third of the emission factor expressed in
kg/capita for the 2D3a category, it means that a third of the 2D3a emissions is calculated using AD such
as used products and/or used solvents (comomg ESIG) and the rest of the 2D3a emissions is still
determined using the population as activity data (with population based emission factors coming from
the 2010 ARCADIS study).

Table3-102024 region specific emission factors based on the Arcadis study in 2010, and the European
Solvents Industry Group (ESIG) data for the ethanol use for solvents

Product groupdUni't FIl ander Brussel Wall oni
Of fice produc/lk guocca)|]0. 003 0. 003 0.003
Leather and flkguvocca|]0. 026 0.030 0.027
Cosmetics andkguvocca)|]0. 521 0.522 0.522
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Cl eaning prodkgmvocca|0. 304 0. 336 0.289
Car products |kgumvocca)|]0. 423 0.273 0.523
Adhesi vecsons uDk guvocca]0. 016 0.018 0.016
I nsecticides |kguvocca|0. 031 0. 036 0.032
product s

Et hanol use flkgumvocca)]0. 678 0.678 0.678
Tot a2D®d t h et/kguocca)]2. 002 1.897 2.090
Total 2EFawvi t hkguvocca|l. 324 1.219 1.412
et hanol

Table3-11bis Activity data and emission factors for the ethanol use for solvents (2D3a)

Year s BE+LUX BE BE BE
2D3a e 2D3a numbe | EF

emi ssicethaninhab 2D3a
(sourceemi ss et han
ESI G) tonne emi ss
tonne kg/ ca
1990 to 2012 (emis|/ / / 1.026
ESIG =>,8k = EF
2013 12651 1 3811 09'1.026
2014 (emissions no1l12406 11 1611 1511. 001
AD = average of 201
2015 12160 10 9411 20:'0.976
2016 8723 7851 11 26 0.697
2017 8562 7705 11 32:0.681
2018 7787 7009 11 37:10.616
2019 8358 7522 11 43 0.658
2020 17165 15 4411 49:1. 344
2021 12937 11 6411 52 1.011
2022 8244 7420 11 58.0.641
2023 9377 8440 11.69°0.721
2024 88614 7978 11 76:0.678

According to the Arcadis study, NMVOC contents in household products have not been severely
regulated over the past years. There is no legislation that significantly influenced the NMVOC contents
in cosmetics, cleaning products or other important NMve&a@aining household products. Evolution

is therefore largely depending on activity data and minor NMM&p€cific changes. Bearing in mind

the recent update of the emission registration methodology (and historical recalculations) in the
Netherlands, the evdion for the Netherlands has been transferred to Belgium (2298). A similar
evolution of activity data can be assumed as it's a neighbouring country and culture and climate closely
relate to each other. For the next years (220924), the emission famts can be assumed to remain
constant.

During the 2017 and 2018 NECD reviews, the TERT recommended that Belgium investigates the
possibilities for using AD, such as used products and/or used solvents, and to calculate emissions based
on these AD. This will enable a compile Tier 2 estimatesgusiathods in the EMEP/EEA Guidebook

and to compare the country specific EFs with those in the EMEP/EEA Guidebook. In response to the
TERT recommendation, Belgium explained that it has tried to collect other data but so far without
success.

Since the 2018 NECD review, the inventory experts of the 3 regions have met the DETIC (Belgian
Luxembourg Association of producers and distributors of soaps, cosmetics, detergents, cleaning
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products, hygiene and toiletries, glues, and related products) which has already helped collecting the
data for the Arcadis study in 2010. Since the meeting in October 2018, DETIC has tried to collect some
gquantitative data that could be used to improeeiiventory.

DETIC has started the data gathering for the category of detergents and cleaning products with the
European experts. Belgium is not the only Member State that needs this kind of data for its inventory.
Most of the companies that produce detergents andiofparoducts do not only market their products

in Belgium but also in other European countries. So in order to get consolidated data at the European
level and their evolution for the last 10 years it will take some time.

For the car products, DETIC must work directly with the companies because these products are not
marketed by the same big actors that market the detergents and cleaning products.

For the cosmetics, DETIC will focus on the deodorants and hair styling products which are the most
emissive products. For these 2 categories, the last 10 years have seen significant changes both in the
composition and the way of using them. DETIC must @cintheir members specialized in this kind of
products.

DETIC is also trying to get more recent statistics on glues: consumption, solvent content, proportion of
solvent based products.

In December 2019, DETIC has provided some data on detergents, cleaning products, cosmetics and
adhesives and sealants for the years 2017 and 2018 but these data could not be used for the 2020
submission. In March 2020, DETIC has provided some clarificatiom the figures provided in
December 2019 but the new data have not yet been taken into account to actualize the domestic solvent
use inventory for the 2021 and 2022 submissions. For some products, quantitative data on solvent
content have been receivedtlthere is no data on product consumption. For other products, there are
data on the product consumption but no data on solvent content. And for some products (as cosmetics),
the consumption of sprays is known but not the product content in each sprayextbanges with

DETIC will be necessary to be able to actualize the inventory.

As a result of the 2018 NECD review, it was recommended that Belgium includes mercury emissions
from fluorescent tubes. This category was included for the first time in the 2019 submission. The
emission factor used for calculating Hg emissions was théromethe EMEP/EEA Guidebook 2016,
Table 36: Tier 2 Hg emission factors for source category 2.D.3.a Domestic solvent use including
fungicides. However in the 2023 version of the Guidebook it is indicated that due to the uncertainty
around the emissions bfg from the use of fluorescent tubes, this source is currently not considered in
the Guidebook. As Belgian experts were not able to find available information to what extent this source
could be estimated, this source has been removed from the Belgiatompance the 2020 submission.

In addition to the emissions listed above from the Arcadis study and ESIG annual data, the three regions
are adding to sector 2D3a the NMVOC emissions from domestic use of pharmaceutical products based
on the 2023 EMEP/EEA Guidebook emission factor of él@ghbitant.

4.2.4.2 Road paving with asphalt (2D3b)

An important source for the emissions in Flanders is the yearly reporting obligation by the industrial
companies via the integrated environmental reports. About 60 % of the Flemish NMVOC emissions is
collected in this way for these activities.

The other part of the emissions in Flanders are calculated based on:
Production figures known per company

Tier 1 emission factors of the EMEP/EEA Guidebook 2023, talile 3
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The emissions in Wallonia and in the Brusse#pital Region are calculated based on the emission
factors from table 4 Tier 1 emission factors of the 2023 EMEP/EEA Guidebook with an abatement
efficiency of 99 % for dust. This abatement efficiency is cehewith the dust limit value in the
environmental permits of the plants concerned.

In Wallonia, an average PAHs emission factor was calculated by using some plant analyses:
11.22mg/tonne.

4.2.4.3 Asphalt roofing (2D3c)
This category covers emissions from the asphalt roofing industry.

In the Flemish region, there are 3 producers of shingles. One facility has been taken over by one of these
3, leaving two remaining facilities. We contacted the producers. One producer passed on the activity
data to the Belgian association Probitumen thhoa notary and this because of the-anthpetition

rules. Federation Probitumen itself refers back to the companies for collecting the activity data.
Therefore the activity data (ton shingles) are not available for Flanders. The TERT is of the view that
this underestimate does not have an impact on total emissions that is above the threshold of significance,
because it may be associated with the emissions of a small number of facilities.

In the Walloon region, there is only one plant producing asphalt roofing and the NMVOC emissions

have been reported since the 2017 submission. The estimated releasgsd@@)tcome from an

application for an environmental permit of the company in 2013. The company produces bituminous
waterproofing membranes (8 000 000 m2/year) using 18 000 t bitumen as raw materials. Discharges of

the process are sent to scrubbers and ttt@rated carbon filters. There is no dust emitted by the process
(scrubbers). A¢$ hi s plant i s not an | PPC company, they d
A constant emission is assumed for all years.

4.2.4.4 Coating Applications (category 2D3d)
This source is a key category of NMVOC emissions in terms of emission level and trend.

Pollutants S@ NOy NH3; reported for example in the years 2005 and 20021): The S@and NQ
emissions occur due to the drying ovens, muffle ovens and afterburners. Tleenidlions occur due
to the finishing line in the production of technical textiles. Those emissions are parm@ssmbustion
related and cannot be separated.

In Flanders coating emissions of textile are integrated in 2D3d. Review question BR2[2824
(Stage 3 review LRTAP): The ERT notes that a possible category to reallocate fleenidions is

2D3g Chemical products and activity Textile finishing (SNAP 060312). But the emissions are coating
emissions and therefore allocated to 2D3d.

The ERT noteduring the Stage 3 review of 2084at for the 1990s many heavy metal emissions are
reported for individual years in category 2D3d in the 2024 NFR tables. However, the ERT did not find
a source description for these emissions from the 2024 lIR.
The emissions of heavy metals reported for NFR category 2D3d are emissions reported by the
companies in their Integrated Environmental Annual Report. Facilities are obliged to report their
emissions according to a threshold. These reported emissionsoatly below the threshold value.
There is no obligation for the facility to report the whole time series. There are only emissions reported
in the NFR tables if the company has reported the emission in their Annual Report.

Coating applications includes emissions from construction, building and domestic use, car repairing,
wood, manufacture of automobiles, other industrial andindustrial application.

To calculate NMVOC emissions in sector D, confidential AD is used. During the NECD inventory
review, the TERT asks us to release the AD. Because of this confidentiality and agreements with the
suppliers of our data, we cannot release the AD nor the EH bagbe AD.
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4.2.4.4.1 Construction, building and domestic use

A study (2010) in the BrusseSapital Region has compiled all information available for the category
6Decorative coating applicationd and 6éDomestic
emissions of paint application for construction and building domestic use have been completely
revised in 2010 and this for the 3 regions in Belgium.

Information is obtained from IVP (Industry of paints, varnishes and inks) on the sales of decorative paint
in Belgium, for both water based and solvent based paints. It is assumed that the IVP data represent
85 % of the Belgian market. These activity data confidential.

The key to allocate the Belgian data to each region is calculated using the number of residential and
nonresidential buildings and the volume of these buildings for construction and building and using the
number of households and the expenses for decenadint per household for the domestic use of paint.

The solvent content of water based and solvent based paints is obtained from CEPE (the European
Counci | of t he Pai nt , Printing |l nks and Arti st
Construction and Building and Domestic Use is obtained from RA{R&gional Air Pollution

Information and Simulation model, developed by [IASA).

4.2.4.4.2 Car Repairing

Since the year 2003, information is obtained from DuPont Refinish Belgium on volumes of paints and
thinners sold to the car refinishing industry in Belgium. It is assumed that these data represent 85 % of
the Belgian market. The total volume sold to theredinishing industry in Belgium is confidential.

Since the year 2017 DuPont Refinish Belgium no longer wants to provide us with the activity data for
reasons of confidentiality. Finally we received the data from IVP (Industry of paints, varnishessand ink

The key to allocate the Belgian data to each region is calculated on the basis of the number of car
refinishing facilities in 2003: 60 % for Flanders, 31 % for Wallonia, 9 % for the BruSsgiiéal Region.

The solvent content of the different products are available from DuPont Refinish Belgium for the years
2003 and 2007. The solvent content between 2003 and 2007 is assumed to be equivalent to 2003 and
the solvent content after 2007 is assumed to be eqnival@007.

For the Brussel€apital Region, an emission factor per company has been established. The AD is the
number of companies in the regtan

4.2.4.4.3 Wood

In the Flemish region an important source for estimating these emissions is the yearly reporting
obligation by the industrial companies via the integrated environmental reports. Together with a
correction factor the total emission is calculated (De Radb.,£2009).

In Wallonia, the activity data is calculated on the basis of the paint sales for the wood and wooden
products industry in Belgium in 1996 (IVP data). It is assumed that the paint sales for this sector have
followed the same evolution as the economic agtisince 1996 and that IVP represents 85 % of the
Belgian market. The number of workers in the wood industry is then used as allocation key to calculate
the Walloon sales.

The proportion of water based and solvent based paints as well as the solvent content of these paints
come from IVP (2001 & 1996): 30 % of water based paints, 5 % of solvent in water based paint and 40
% of solvent in solvent based paint. As the efficieatyhe abatement techniques is not known, it is
assumed that no abatement technique exists.

12FPS Economy (NACE 45.204: carrosserie)
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4.2.4.4.4 Manufacture of automobiles
In the Flemish and in the Brussélapital regions an important source for estimating these emissions is
the yearly reporting obligation by the industrial companies via the integrated environmental reports.

In Wallonia, there is no activity for this sector.

4.2.4.4.5 Other Industrial Application

In the Flemish region an important source for estimating the emissions from other metal coating is the
yearly reporting obligation by the industrial companies via the integrated environmental reports.
Together with a correction factor the total emissiotaisulated (De Roo et al., 2009).

In Wallonia, part of the emissions of other industrial coating is the yearly reporting obligation by the
industrial companies via the integrated environmental reports. The remainder of the emissions is
estimated. The activity data comes from IVP (Indusfrgaints, varnishes and inks). An estimation for

the sales of paint for industrial applications in Belgium is assumed. According to IVP, the sales of paint
have decreased by 20 % between 2009 and 2013, were stable between 2013 and 2014, have decreased
by 6 % between 2014 and 2015 and increased by 3 % between 2015 and 2016. Due to a lack of data, an
increase of 3 % is assumedch year since 2016he number of workers in the metal fabrication
industry is then used as allocation key to calculate the Walloon sales.

The solvent content in the paints comes from IVP. An average of 40 % of solvent has been assumed.

Until 2010, the emission factor for the emissions not reported annually ignloktkgsoventused. Since

2010, this emission factor is calculated on the basis of the solvent mass balances reported annually by
the industrial companies, assuming no abatement technique exists for the emissions not reported
annually.

In the Brussel&apital Region, the source for estimating these emissions is the yearly reporting
obligation by the industrial companies via the integrated environmental reports.

4.2.4.4.6 Other Nonlndustrial Application

The emissions of road marking are included here. The activity data (paint consumption data) was
obtained from UBATc (Belgiumés authority offeri
products, systems and installers) in 2010: 6000 t of paintt@00ater based 5800 t of solvent based).

These figures have been actualized in 2020: 4500 t of paint (300 t of watefi b&4@@l t of solvent

based) and they are stable in 202022.

It is assumed that the watleased paints do not contain solvent. The solvent content of the solvent based
paints in 2010 comes from Okopol (the Institute for Environmental Strategies): 25 %. In 2014, this
figure has been actualized on the basis of the RI®Bocument PTV 883 (Technical prescriptions for
road marking paints): 15 %.

The NMVOC emissions of road marking for Belgium are 1450 t in 2010 (870 t for Flanders and 580 t
for Wallonia). For 20142019, the NMVOC emissions of road marking for Belgium are 713 t (428 t for
Flanders and 285 t for Wallonia). For 202022, we observed decrease in the use of solvbased

paints for road marking, the NMVOC emissions of road marking for Belgium are 630 t (378 t for
Flanders and 252 t for Wallonia). For 2023, we observed a decrease in the use ofossledmiaints

for road marking, tt NMVOC emission of road marking for Belgium are 555 t (555 t for Flanders and
222 t for Wallonia)In 2024, the use of solvebiised paints for road marking is similar to 2023.

4.2.4.5 Degreasing (category 2D3e)

4.2.4.5.1 Metal Degreasing (category 2D3e)
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The sales figures of methylene chloride, trichloroethylene and perchloroethylene in UEBL (Economic
Union of Belgium and Luxembourg) were obtained each year from ECSA (European Chlorinated
Solvent Association). The allocation key is assumed to be 97 %efgiuih. The split of applications
(pharmaceutical industry, paint stripping, adhesives, metal degreasing, dry cleaning...) was also given
by ECSA for Benelux (Belgium, Netherland, Luxembourg) for the 3 chlorinated solvents. Unfortunately
no sales figuresdve been published for the recent years due to the new rules about competition. The
European Chemical Industry Council (CEFIC) has stopped to collect any figures in 2015. We contacted
each member of ECSA in order to collect the data ourselves. Unforynateireceived a negative
answer. So, we have assumed that the sales figures are equal to 2013.

The following allocation key is used in Flanders:
monetary value of sales figures for metal degreasing (De Roo et al, 2009);
The following allocation key is used in Wallonia:
workers in the metal fabrication industry for metal degreasing (adjusted annually);

In the Flemish region the methodology for calculating the NMVOC emission of metal degreasing was
optimized in a study conducted by the University of Ghent commissioned by VMM [De Roo et al.,
2009]. The consumption of chlorinated solvent for metal degrgasioalculated on the basis of data
received from ECSA. The consumption of rdrorinated solvent for metal degreasing is calculated by
making assumptions on the share of cleaning products (201ihtaninated solvents 55 %; water
based products 885 %; chlorinated products 1@5 %). The consumption figures of solvent are
confidential.

The NMVOC emission factor for the activity without the application of an abatement technology is
0.72tonne/tonne. For the different abatement technologies (closed cold cleaner, closed activated carbon
filter, closed bag system) the degree of implememntatice technical efficiency and the applicability

are estimated. This is done for the use of chlorinated andMorinated solvents (De Roo et al., 2009).

The NMVOC emission for metal degreasing is calcu
2002):
Or 0 OQ Thi P —hh | Fk
with:
Ei,j NMVOC emission for activity i and year |
Ai,j total activity figure for activitiy i (t solvent/year)
t abatement technology

EFi,j NMVOC emission factor of activity i without application of an abatement technology

2 i , jdegtee of implementation of the abatement technology for the activity (

di , jtechnical efficiency of the abatement technology t (

Ui , japplicability of the technology t = the part of the emission on which the technology can
be applied

The general trend of NMVOC emissions from category 2D3e is declining in the time series with
relatively constant emissions over the last ten years. However, there is a significant increase in emissions
from 1998 to 1999 (+36%) and from 2008 to 2010 (+549%6}.both of these periods the increase is due
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to an increase of the activity data, the amount of solvents used for degreasing (Stage 3 re20@4 BE
2D3el)

NO,, SO, an CO emissions occur due to the proges=grated emissions from drying ovens. The
processand combustiomelated emission estimates cannot be separated. Heavy metals due to blasting
machines, galvano baths and chrome plating will be reallocated smagige category 2D3d if that is
possible.

In Flanders, companies are obliged to report their emissions in an Integrated Environmental Annual
Report (IMJV) if CO emissions exceed the threshold value of 200 tons/yedahestbreshold value of

100 tons/year and NNO;) the threshold value of 50 tons/year. They are not prohibited from also
reporting emissions that are lower than those threshold values. The emissions reported were reported
voluntarily by one company in the period 192@03, but in fact this was not nesasy. Later, the
emissions from the drying ovens were no longer reported. These ovens may no longer be in service. The
ERT recommends Belgium, that since it is very difficult to separate process and combustion emissions
and we expect the majority of emiass for pollutants (NQ SQ,, CO) to be due to the combustion of

fuels, to reallocate these emissions in the appropriate Energy sector (1A2) and all NMVOC emissions
in the category 2D3e Degreasing for the next submission in the 2025 and to include this information in
transparent wayn the next IIR. Flanders understands the question of the ERT, but the emissions of
NMVOC, SQ, NQ, CO are allocated to the same IPCC code 2D3e and cannot be se@taded3(

review BE20242D3e2: CO, SQ, NOy).

In Wallonia, part of the emissions of metal degreasing is the yearly reporting obligation by the industrial
companies via the integrated environmental reports. The rest of the emissions is estimated. Until 2013,
the consumption of chlorinated solvent foetal degreasing is calculated on the basis of data received
from ECSA. Since 2014, the consumption of chlorinated solvent has been derived from the global sales
of chlorinated solvents given by ESIG for the years 2013 and 2015. Since 2016, chlorinziets soé/
excluded from the ESIG inventories as the sector claims not to have any NMVOC emissions (market
decline and all remaining applications are using closed systems). Due to the lack of data, it is assumed
that the consumption of chlorinated solvetsthe years after 2015 is equal to the consumption in 2015
(conservative approach). The consumption ofdolorinated solvent for metal degreasing is calculated

by making assumptions on the type of existing machines (closed machines using chlorinatgd sol
opened machines using chlorinated solvent and opened machines useidanmrated solvent) and on

the solvent recovery of the various types of machines. The ratio betweahlpdnated solvent and
chlorinated solvent is then equal to 2.76. Thastmnption figures of solvent are confidential. Until

2010, for emissions not reported annually, it was assumed that 90 % of the solvent was lost to air and
10 % to other media (water, soil). Since 2010, this emission factor for the emissions not reported
annually is calculated on the basis of the solvent mass balances reported annually by the industrial
companies, assuming no abatement technique exists for the emissions not reported annually. The heavy
metals emissions are included in the 2C7c sector.

In the Brussel€Capital Region, the source for estimating these emissions is the yearly reporting
obligation by the industrial companies via the integrated environmental reports. The reports are available
from 2003, the years before are considered conatahequal to the first available year.

4.2.4.5.2 Other Industrial Cleaning (category 2D3e)

In Wallonia, until 2013, the consumption of chlorinated solvent for other industrial cleaning is calculated
on the basis of data received from ECSA. Since 2014, the consumption of chlorinated solvent has been
derived from the global sales of chlorinatedveats given by ESIG for the years 2013 and 2015. The
consumption of nowrthlorinated solvent is not determined for this sector. The consumption figures of
solvent are confidential.

The following allocation key is used in Wallonia:
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Workers in industry for the other applications (adjusted annually).
It is assumed that 90 % of the solvent is lost to air and 10 % to other media (water, soil).

NOx, SO, an CO emissions occur due to the prodassgrated emissions from drying ovens. The
processand combustiomelated emission estimates cannot be separated.

Heavy metals due to blasting machines, galvano baths and chrome plating will be reallocated under
source category 2D3d if that is possible.

4.2.4.6 Dry Cleaning (category 2D3f)

The sales figures of methylene chloride, trichloroethylene and perchloroethylene in UEBL (Economic
Union of Belgium and Luxembourg) are obtained each year from ECSA. The allocation key is assumed
to be 97 % for Belgium. The split of applications (pharm#calindustry, paint stripping, adhesives,
metal degreasing, dry cleaning...) is also given by ECSA for Benelux (Belgium, Netherland,
Luxembourg) for the 3 chlorinated solvents. Unfortunately no sales figures have been published for the
recent years du® the new rules about competition. CEFIC has stopped to collect any figures in 2015.
We contacted each member of ECSA in order to collect the data ourselves. Unfortunately, we received
a negative answer. So, since 2014, we assume that the sales figecpsaate 2013.

The following allocation key is used in Flanders:

numbers of dry cleaning companies for dry cleaning (Federation of Belgian textile care; adjusted
annually)

The following allocation key is used in Wallonia:
population for dry cleaning (adjusted annually);

In the Flemish region the consumption of chlorinated solvent (PERC or perchloroethylene) for dry
cleaning is calculated on the basis of data received from ECSA. The consumption of hydrocarbon for
dry cleaning is calculated by assuming that hydrocarbonssarkin 12 % of the dry cleaning machines

and that 50 % less hydrocarbon is used per kilogram of textiles. The amounts cEBERIBINg waste

and hydrocarboftontaining waste collected from dry cleaning activities in Flanders and the share of
PERC and ydrocarbon in the waste are obtained from SITA Recyper (Belgian waste management,
subsidiary of Suez Environnement). These amounts of products are recycled and not emitted into the
air.

The total emission of NMVOC is obtained by deducting the quantities of PERC and hydrocarbon in the
waste from the consumption of PERC and hydrocarbon.

The ERT noted during the Stage 3 review of 2024 that there are recalculations of NMVOC emissions
for NFR category 2D3f in 2020 and 2021.2% and +17%, respectively). The largest share of the
decrease in 2020 and increase in 2021 is due to the Flanders fidte reason is a correction: due to a
human error, a wrong share for Flanders was used. This was detected and corrected in submission 2024
(Stage 3 revieBE-20242D3f-1).

The ERT notedluring the Stage 3 review of 2084at the general trend of NMVOC emissions from
category 2D3f is declining in the time series with relatively constant emissions over the last ten years.
However, there is a significant increase in emissions from 2008 to 2009 (+80%), emissions remaining
atthis level until 2012, followed by a significant decline from 2012 to 20%8%). For both of these

periods the increase and decrease is due to an increase or decrease of the activity data, the amount of
solvents used for dry cleaning.

In Wallonia, until 2013, the consumption of chlorinated solvent (perchloroethylene) for dry cleaning is
calculated on the basis of data received from ECSA. Since 2014, the consumption of chlorinated solvent
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has been derived from the global sales of chlorinated solvents given by ESIG for the years 2013 and
2015. Due to the lack of data since 2016, it is assumed that the consumption of chlorinated solvents for
the years after 2015 is equal to the consumptid@0iktb (conservative approach). The consumption of
nontchlorinated solvent for dry cleaning is calculated by assuming that the chlorinated solvents represent
90 % of the total consumption. The consumption figures of solvent are confidential. It is assaimed t

90 % of the solvent is lost to air and 10 % to other media (water, soil).

In the Brussel€apital region, dry cleaning emissions are calculated on the basis of the emission factor
of 5.31 g NMVOC/capita determined in 2002, combined with the evolution of the total population.

4.2.4.7 Chemical Products, Manufacture and Processing (NFR 2D3g)
The category 2D3g is a key category of NMVOC emissions.

4.2.4.7.1 Polyester Processing
In the Flemish region an important source for the emissions of polyurethane processing is the yearly
reporting obligation by the industrial companies via the integrated environmental reports.

In Wallonia, the activity data used to come from Reinforplast (Association of Belgian Manufacturers of
Reinforced Plastics/Composites). No statistics of production are available. In 1996, Reinforplast
estimated the Belgian production based on informationiieg from the fiberglass suppliers). A small

half of the producers were located in Wallonia but most of the big producers were located in Flanders.
In terms of production, this represented 75 % for Flanders and 25 % for Wallonia.

In 2001 contact was made with Reinforplast, an estimation was made on the Walloon production based
on an assumption of the Belgian production and assuming 65 % in Flanders and 35 % in Wallonia.

In 2010 contact was made with Federplast, the Association of Belgian Manufacturers of Articles in
Plastics and Elastomers within Agoria (Belgian Federation for the Technology Industry) and Essenscia
(Belgian Federation for Chemistry and Life Sciences Itréesy. No production figures are available
even at European level. There are approximately 400 composites manufacturers in Belgium; half of
them are located in Wallonia but all of relatively small size. At European level, the sector is growing
but in Belgum it decreases. In the past, 75 % of the production was attributed to Flanders but, in 2010,
this proportion has decreased to 60 % because many big producers have disappeared in Flanders.

In 1996, according to the fiberglass suppliers, the proportion of the different application techniques was:
42 % for contact, 12 % for filament winding, 35 % for projection and 11 % for other techniques. The
styrene content in the resin depends on thegsand can vary between 30 and 50 %. A styrene content

of 40 % was assumed. For each application technique, the following styrene emissions (in % of the
styrene used) were assumed: 3.2 % for contact (1 % in case of low styrene emission (LSE) resin), 4 %
for filament winding (2 % for LSE resin), 8.3 % for projection (3 % in case of LSE resin) and 1.3 % for
other techniques (0.6 % for LSE resin). In 1996, the proportion of low styrene emission resin was
approximately 20 % but this proportion has increasedesihen and is estimated to 40 % in 2010. Itis
assumed that no abatement techniques are applied.

Emissions from the cleaning agents must be added to the styrene emissions. It is assumed that those
emissions represent 40 % of the total emissions for the composite production.

During the 2024 Stage 3 LRTAP review, the ERT noted that Wallonia still uses the AD of 1996 for all
subsequent years to estimate the NMVOC emissions of polyester, polyvinylchloride and polyurethane.
The ERT recommended Wallonia to obtain new activity dataNMVOC emission estimation of
polyester, polyvinylchloride and polyurethane processing for the years after 1996. Contact has been
made in 2014, 2015, 2016 with Federplast (the Belgian organization of producers of plastic and rubber
articles). They did ot have data on the production, tons of monomers, solvents or blowing agents used.
In 2015, they wanted to organize a survey among their members to collect this information but due to
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cost savings, they were not able to carry out this survey. New contact has been made recently with
Essenscia PolyMatters (PolyMatters is a department of essenscia, the Belgian federation of chemistry,
plastics and life sciences. It defends the specifarasts of producers, mixers and processors of plastics)

to try to get more information on the market evolution since 2005 in order to better reflect the annual
changes in activity data. Unfortunately, they were not able to provide activity data. Sometiprodu
statistics (Prodcom) are available on the Stathb
volume. Unfortunately, for many codes, the values are either confidential or unavailable because the
category groups together volumes expressed tfnbeu of pieces and others in kg, m?, etc. It is then
necessary to go into more detail within the NACE code, but on the one hand, many data are missing,
and on the other hand, the groupings of Prodcom codes are often done by use rather than by material.
Other contacts have been made with BuildwiSei¢ntific and Technical Center for Construcjion
Embuild (Belgian Construction Association) and BMP PMgederation of Belgian Producers of
Construction Materials). They were not able to provide activity data. Compliance with competition law
does not allow them to collect statistical data.

For polyester processing in particular, the composite materials are mainly produced using unsaturated
polyester (UP) resins and/or epoxy vinyl ester (VE) resins as the matrix resin. Contact has been made
in 2014 with the European UP/VE Resin AssociatioBREC T European Chemical Industry Council).
Unfortunately, they were not able to provide activity data. They do not compile this type of data.
Furthermore, due to competition rules, they are not authorized to ask their members for it. They were
also unablgo send us the list of companies supplying polyester/epoxy resins in the Walloon region.
Sales or production figures at European level are not available. They do not collect this type of data and
the only statistical data they have are strictly confidénti

4.2.4.7.2 Polyvinyl Chloride Processing (PVC)
For the Flemish region, the NMVOC emissions are included in other categories.

In Wallonia, the activity data for this sector is the consumption of plastic for the manufacture of electric
cables.In 1996, this consumption was coming from the CRIF (Centre de Recherche scientifiques et
techniques de | 61l ndust riibecame SIRRISia B007Pmyapari ob thes m®t a
plastic consumption must be attributed to flexible PVC but there is a lack of information so it is
considered that 100 % of the plastic used is PVC.

In 2012 contact was made with SIRRIS (Collective Centre of the Belgian Technology Industry) to
actualize the activity data. Unfortunately, no current global activity data is available. The plastic
consumption in 2010 is assumed to be identical to 1996. &¢sumption is conservative because the
plastic activities have decreased since 1996.

The proportion of plasticizers (phthalates as DOP and DEHP) in the resin can vary from 20 % to 60 %
depending on the applications. A proportion of 40 % of plasticizers is assumed. The emissions of
plasticizers are assumed to be 2.5 % of their consumption.

During the 2024 Stage 3 LRTAP review, the ERT noted that Wallonia still uses the AD of 1996 for all
subsequent years to estimate the NMVOC emissions of polyester, polyvinylchloride and polyurethane.
The ERT recommended Wallonia to obtain new activity dataNMVOC emission estimation of
polyester, polyvinylchloride and polyurethane processing for the years after 1996. As already explained,
it is very difficult to actualize the activity data.

For polyvinyl chloride processing in particular, the consumption of phthalates is assumed to be 5000
tonnes/year since 1996. Contacts have been made with some walloon companies producing PVC. The
sum of the phthalates consumptions is close to but belo@th@gar. It stays quite stable over the years.
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4.2.4.7.3 Polyurethane Processing
In the Flemish region an important source for the emissions of polyurethane processing is the yearly
reporting obligation by the industrial companies via the integrated environmental reports.

In Wallonia, the activity data for this sector is the production of polyurethane foam. In 1996, the PUR
production in Wallonia was estimated on the basis of the following information/assumptions:

Belgian production of cellular products (INS 1993);
No Belgian production figures for PUR exists, an assumption was made;

Other plastics can be made cellular (PP, PE), an assumption for the Belgian production was
made

15 % of PUR is produced in Wallonia (based on the number of producers in 1996).

In 2012 contact was made with SIRRIS (Collective Centre of the Belgian Technology Industry) to
actualize the activity data. Unfortunately, no current global activity data is available. The PUR
production in 2010 is assumed to be identical to 1996. Thigrg®n is conservative because the
plastic activities have decreased since 1996.

The emission factor is 15 kg NMVOC/tonmpe f oam ( Cahi er sectori el
Environnementd, volume ¢ Les thermoplastiques e,

During the 2024 Stage 3 LRTAP review, the ERT noted that Wallonia still uses the AD of 1996 for all
subsequent years to estimate the NMVOC emissions of polyester, polyvinylchloride and polyurethane.
The ERT recommended Wallonia to obtain new activity dataNMVOC emission estimation of
polyester, polyvinylchloride and polyurethane processing for the years after 1996. As already explained,
it is very difficult to actualize the activity data.

For polyurethane processing in particular, part of the emissions is now coming directly from the
producers. As further improvement, contact will be made with other new producers to get their
production/consumption/emissions data directly.

4.2.4.7.4 Polystyrene foam processing
In the Flemish region an important source for the emissions of polystyrene foam processing is the yearly
reporting obligation by the industrial companies via the integrated environmental reports.

In Wallonia, the activity data for this sector is the production of expanded polystyrene. The emission
factor is 60 g NMVOC/Kghiystyrene foarprocessed (Guidebook EMEP 2023). In 2016, thérak series

has been actualized on the basis of new activity data provided by STYFABEL (Belgian association for
expanded polystyrene processing).

Since 2005, the emissions are obtained directly from the plants.

The emissions of another plant producing expanded polystyrene are included in category 2B10a (Other
chemical industry) because the plant also produces expandable polystyrene.

4.2.4.7.5 Rubber processing

In the Flemish region an important source for the emissions of the rubber processing is the yearly
reporting obligation by the industrial companies via the integrated environmental reports. More than 80
% of the Flemish NMVOC emissions is collected thigvia the rubber processing activities.

The other smaller part of the emissions is calculated based on:

the number of tires produced in Belgium (the Federal Public Service for Economy, General
Directorate for Statistics and Information on Economy
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emi ssion factor 100 g/tyre (DO6Haene et al .,

the key to allocate the Belgian data to the Flemish region is calculated on the basis of the number
of rubber processing companies (60 % in 2015).

In Wallonia, from 1990 to 2001, there was only one tyre manufacturer. The NMVOC emissions of this
manufacturer have decreased in 1996 due to a modification in the process. In 2001, the company has
closed. Since 2002, there is no tyre manufacturer in Wallonly one company performs remoulding

of tyres. The emissions are calculated on the basis of a solvent management plan and provided each year
by the plant.

4.2.4.7.6 Pharmaceutical Products Manufacturing

In the Flemish region the emissions of the pharmaceutical products manufacturing include the emissions
of the synthesis and the formulation. For the synthesis an important source for the emissions of the
pharmaceutical products manufacturers is the yeapgrting obligation by the industrial companies

via the integrated environmental reports.

The other smaller part of the emissions caused by the formulation is based on a survey performed by
Ecolas authorized by the Environmental Department of the Flemish Government (Bogaert et al, 2004).

In Wallonia, the emissions are directly obtained from the pharmaceutical products manufacturers. The
NMVOC emissions for Wallonia include the emissions of the cleaning agents.

In the Brussel&apital Region, estimated emissions from this source are reported for the first time in
the 2023 submission for the period 202621 and are obtained from environmental reports.

4.2.4.7.7 Coating Manufacture: Paint

In the Flemish region an important source for the emissions of the coating manufacturing is the yearly
reporting obligation by the industrial companies via the integrated environmental reports. Since 2007
even 100 % of the Flemish NMVOC emissions is coddchis way for the coating manufacturing.

For the period 1992006, the other smaller part of the emissions is estimated based on the total solvent
content in produced coatings in Flanders minus the solvent content of the Flemish companies with a
yearly environmental report. An estimation is nesegg for those coating manufacturers who have no
obligation to report their emissions.

The activity data is the total Flemish paint production. These figures are confidential.

The estimation is based on production figures of decorative and industrial coatings (source IVP, Industry
of paints, varnishes and inks). The part of the production allocated to Flanders is 79.4 %.

The average solvent content in the paint is calculated on the basis of the solvent content in the coatings:
10 % in water based decorative and industrial coatings; 40 % in solvent based decorative codfings; 50
in solvent based industrial coatings (soukée).

An emission factor of 4.4 % of the solvent consumption is assumed (IVP).

In Wallonia, the activity data is the Walloon paint production. These figures are confidential. This data
is calculated on the basis of the following data:

Belgian sales of decorative paint (adjusted each year on the basis of IVP data);

Assumption on the proportion of the decorative paint exportations (contact with IVP, 2009):
90% sold in Belgiunmi 10 % exported;

Belgian sales for the car repairing sector (adjusted each year on the basis of IVP data;
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Assumption on the proportion of car refinish paint exportations (contact with IVP, 2009): 50 %
soldi 50 % exported;

Assumption on the Belgian sales of paint for other industrial applications (contact with VP,
2009, 2013, 2014, 2015 and 2016) + assumption on the evolution since then: +3%/year);

Assumption on the Belgian production of paint for other industrial applications (contact with
IVP, 2009);

Assumption on the part of the production that must be allocated to Wallonia: 20 %.

The average solvent content in the paint is calculated on the basis of the solvent content in the decorative
paints (adjusted each yea® % in 2010), car refinish paints (adjusted each y&& % in 2010) and
industrial paints (40 %estimation of IVAN 2013). The average solvent content in the paint is 30 % in
2010. An emission factor of 4.4 % of the solvent consumption is assumed (IVP).

4.2.4.7.8 Inks Manufacturing
In the Flemish region an important source for the emissions of the inks manufacturing is the yearly
reporting obligation by the industrial companies via the integrated environmental reports.

In Wallonia, before 2002, IVP data were used to estimate the NMVOC emissions. Since 2002, the data
are obtained directly from the inks producers. Most of the producers are located in Flanders. There are
few producers in Wallonia. The producers calculateirtemissions on the basis of a solvent
management plan. The activity data is the solvent consumption. The implied emission factor depends
on the type of ink produced and the use of an abatement technique, it can vary from 1.5 kg
NMVOC/tonne solvent use@d 50 kg NMVOC/tonne solvent used.

4.2.4.7.9 Glues Manufacturing

For the Flemish region the methodology has been optimized in a study performed by the University of
Ghent authorized by the VMM (De Roo et al., 2009). The activity data for Flanders are confidential and
obtained from the Federal Public Service for Econof@®gneral Directorate for Statistics and
Information on Economy). The share of solvent based glues is 7 % of the total production figure of
glues. The solvent content of the glues is 60 %. The emission factor is 1.25 %.

The emission of one company is not included in the activity figure and is extracted from the integrated
environmental report. The production of urea formaldehyde based glues is also not included in the
activity figure. In Flanders two companies produceaui@maldehyde glues. An emission figure for

each company is taken into account, based on the integrated environmental report or a survey performed
by the VITO (Lodewijks et al., 2003).

In Wallonia, this activity is not significant. The NMVOC emissions of the few producers are reported
under category 2B10a. Since 2008, emissions of only one producer are reported under 2D3g.

4.2.4.7.10 Adhesive and Magnetic Tapes, Film and Photographs Manufacturing
In Wallonia, the NMVOC emissions are obtained directly from the only adhesives producer on the basis
of a solvent management plan.

4.2.4.7.11 Leather tanning
For the Flemish region this activity is not significant. The NMVOC emissions are not estimated.

In Wallonia, the NMVOC emissions are obtained directly from the 2 tanneries. There is no abatement
technique. The emissions are equal to the solvent consumptions.

4.2.4.7.12 Other Chemical Product Manufacturing or Processing
For the Flemish region no other NMVOC emissions are allocated here.
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In Wallonia, most of the NMVOC emissions of other chemical product manufacturing or processing are
reported under category 2B10a The emissions of only one producer are allocated here. The NMVOC
emissions are calculated on the basis of a solvent managglerent

4.2.4.7.13 Asphalt Blowing

For the Flemish region there are asphalt blowing activities. In the second half of 2018, after the NECD
review of 2018) a lot of efforts were made together with the industry to calculate the BaP emissions.
But no estimation of BaP emission has been madause measurements indicates that the detection
limits for BaP were not exceeded. There are two Flemish companies with asphalt blowing activities.
Since 2017 one company has no longer asphalt blowing activities. From 1990 to 2016 there was an
afterburnerThe BaP concentrations were lower than the detection limit from 1990 until 2016. The other
company has semi blowing activities. Measurements of the BaP concentrations of the semi blowing
activity indicates that the detection limit was also not exceedeerelidre we do not report BaP
emissions for Flanders for this category.

There are no asphalt blowing activities in the other two regions.

4.2.4.8 Printing (category 2D3h)

This source is a key category of NMVOC emissions. In the Flemish region an important source for the
emissions of the printing industry is the yearly reporting obligation by the industrial companies via the
integrated environmental reports. More than 70f%the Flemish NMVOC emissions is collected this

way for the printing industry.

The other smaller part of the emissions is estimated. An estimation is necessary for thded siffset
companies who have no obligation to report their emissions. The estimation is based on a survey carried
out by FETRA (the Belgian federation of papand board manufacturing industries) and Febelgra (the
Belgian professional representative federation of the graphic industry).

In Wallonia, part of the emissions of the printing industry is the yearly reporting obligation by the
industrial companies via the integrated environmental reports. The rest of the emissions is estimated.
The activity data is the Walloon ink consumptioheTigures of inks sales in Belgium and Luxembourg

are obtained from IVP (industry of paints, varnishes and inks). It is assumed that 97 % of the sales can
be attributed to Belgium. The part to be attributed to Wallonia is then calculated on the bhsis of t
number of workers in the printing industry.

The proportion of each printing techniques used to come from IVP but since 2007 these data could not
be actualized. The average solvent content of the ink for each printing technique were obtained by IVP
in 2000 and have been partially actualized in 200%he basis of the Guidance on VOC Substitution

and Reduction for Activities Covered by the VOC Solvents Emissions Directive (March 2009, Final
Report, European CommissionDG Environment). On the basis of these data, the Walloon solvent
consumption candcalculated. The abatement efficiency for each printing technique also comes from
the Guidance on VOC (see reference above). The emission factors with and without abatement are
obtained from an EGTEI document (100 % of solvent emitted without abatéméatvith abatement).

On the basis of these data, the Walloon emissions of the solvents in inks can be calculated.

In the BrussekCapital Region, for big printing establishments, the emissions are estimated on the basis
of NMVOC balances (yearly obligation). For small businesses, the emissions are estimated with an
average emission factor and the number of companies.

4.2.4.9 Application of Glues and Adhesives (category 2D3i)
This source is a key category of NMVOC emissions (emission level).

In the Flemish region (2D3i) the following activities are included:
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bonding (gluing) of wood: the emissions of the chipboard companies are extracted from the
integrated environmental reports.

bonding (gluing) of synthetic material: an important source for estimating the emissions is the
yearly reporting obligation by the industrial companies via the integrated environmental reports.
Together with a correction factor the total emission is tatled (De Roo et al., 2009).

In Wallonia, the activity data are the glues and adhesives sales. This data is obtained from a study of
DETIC (BelgianLuxembourg Association of producers and distributors of soaps, cosmetics, detergents,
cleaning products, hygiene and toiletries, gluaes, r@lated products) in 2002. As most of the sales are
attributed to the construction sector, the part to be attributed to Wallonia is calculated on the basis of the
population figures. According to DETIC, their members represent 70 % of the Belgian foadtaes

and adhesives. On the basis of these data, the Walloon consumption of solvent based glues and adhesives
is estimated excluding domestic use) in 2002. Unfortunately, this data is not available annually so the
same figure is used since 2002.

In addition to providing the sales of solvent based glues and adhesives for different applications, the
DETIC study also provided the average solvent content of the glues and adhesives for each application.
According to DETIC, the solvents in the solveasbd glues and adhesives represent 90 % of the total
solvents (in both solvent and water based glues and adhesives). On the basis of these data, the Walloon
consumption of solvent in glues and adhesives has been estimated for 2002 (excluding domestic use).
As the data cannot be adjusted annually, the same figure is used since 2002.

It is assumed that the emissions equal the consumptions (emission factor of 1 kg/kg).

4.2.4.10 Preservation of Wood (category 2D3i)

In the Flemish region the emissions are caused by the use of creosote and solvent based products.
Creosote B is gradually replaced by creosote C and solvent based products are gradually replaced by
waterbased products. The emissions caused by the useasfote are collected by a yearly survey. In

2018 there is only one user of creosote in Flanders with negligible emissions. The operations of this
company have ceased in 2024, resulting in elimination PAH emissions for this sector from 2024 on. The
emissims caused by the use of solvent based products are extracted from the Flemish BAT (Best
Available Technology) study Wood manufacturing industry (Polders et al., 2011).

In Wallonia, to estimate the emissions from 1990 to 1999, assumptions have been made on the
consumptions of wood impregnation products (ECONOTEC, 2000). A NMVOC content of 27 % has
been assumed. This corresponds to the NMVOC content of creosote B att4@gassumed that the
emissions equal the consumptions (emission factor of 1 kg/kg). Since 2000, as there is a lack of global
information on the volume of impregnated wood and the products consumption, contact has been
established with the main produséo estimate their emissions on the basis of the product consumption,
the NMVOC content of the different products (depending on the condition of use), the process and the
abatement techniques used. Creosote B is gradually replaced by creosote C ahtasddeproducts

are gradually replaced by wateased products, so the global NMVOC emissions tend to decrease over
time.

4.2.4.11 Fat, edible and needible oil extraction (category 2D3i)
In the Flemish region an important source for the emissions of oil extraction is the yearly reporting
obligation by the industrial companies via the integrated environmental reports.

In Wallonia, this activity is not significant. The emissions of one producer are reported under category
2D3g.

4.2.5 Other product use (2G)
The category 2G is a key category of BWPh, Cd, Cr, Ni, Cu and Zn emissions.
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Emissions of the main pollutants originate from facilities of several sectors (production of (suit)cases,
production of mica paper, production of plastic packaging products) and are reported by the facilities

via the integrated environmental reports.

Emissions of heavy metals from the use of lubricant in the road transport sector as calculated by

COPERTS are also included in this sector.

4.2.5.1 Use of tobacco

The three regions estimate these emissions by multiplying the regional tobacco consumption with the
emission factors coming from the EMEP/EEA Guidebook 2023 (Talil®)3The regional tobacco
consumption is calculated from the Belgian tobacco consumpékimg into account the number of

households and the average spendingTabée3-12.

Foll owing the guidebook, itods

Table3-12 Activity data for tobacco smoking

uncl ear

i f

t

Type of prRegiolActivity data for 20 Refer
cigarettegBelgi 17 287 652 829 <cigare Stathb
cigars andBel gi 1180 713 402 cigars a Stathb
tobacco Belgi12 472 333 612 grams Stathb

4.2.5.2 Use of fireworks

he emi

For its 2019 submission, Belgium reported for the first time emissions from fireworks. As Belgian
experts could not find activity data despite several requests and research in different institutions,

emissions were estimated using the ratio of the Nethetla 6

emi ssi

for the following pollutants: TSP, Pl PM.s, S, CO, Cu and Zn.

ons

per

nhabit

After the recommendation of the NECD review in 2019, since the 2020 submission, Belgium estimates
the emissions by using activity data from fireworks based on Eurostat statistics for fireworks use and
emission factors Tier 2 from the 2023 EMEP/EEA Guidét@able 314). Following the 2019 NECD
review, the TERT recommends Belgium to improve the activity data time series by using a moving
average for all years. This new methodology allows the estimation of additional emissions 86NO

Cd, Cr, Hg, Ni andPb.
4.2.6 Pulp and paper (2H1)

This category includes process emissions from the following activities:

Paper pulp plant (kraft process) (NMVOC emissions in Wallonia, no relevant NMVOC

emissions in Flanders)
Graphic sector

Publishers/press

The process emissions are based on monitoring results provided by the companies.

The PMs and PMo emissions are reported in the energy sector (IE) as it is good practice to report
emissions from combustion in boilers/furnaces in the pulp and paper industry in source category 1A2d,
from lime kilns in source category 1A2f. Furthermore, the dust emssio: only coming from the
recovery furnace, lime kiln and boilers. In the Walloon region, the chimney is common between the
lime kiln and the Kraft process (recovery furnace). The emissions are given annually by the plant and

are reportd in the sector 1A2d.
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4.2.7 Food and drink (2H2)
This source is a key category of NMVOC emissions in terms of emission level.

This category includes process emissions from the following activities:
Bread production
Production of beer and other drinks (including milk)
Abattoirs
Oil production for consumption
Production of starch
Industrial fish smoking (PM)
Meat cooking and barbecue (PM)
Production of all other food

In Flanders, the process emissions from food and drink production 9fS@and CO are based on
monitoring results provided by the companies. Dust and NMVOC emissions are calculated based on
activity data and emissions factors, givemable3-13.

In Wallonia and in the BrusseBapital Region, the emissions are calculated with the activity data and
the emission factors given irable3-13.

Table3-13 AD and EFs used in 2H2

Type regionActivity Emission {Reference
product
Bread FIl andeBel gian 4500uwdtt on AD: Prodc
Wal |l onproducti EMEP/ EEA
and Br Gui debook
Bi scuit/Flande77 % of 1000uwdtt on AD: Prodc
product.i EMEP/ EEA
Gui debook
Bi scuitiWall on23 % of 100Quwdtt on AD: Prodc
and Br product.i EMEP/ EEA
Gui debook
Beer FIl ande74 % of O0.035 yvwoklgAD: Beerpa
producti beer EMEP/ EEA
Gui debook
Beer Wal l on26 % of O0.035 yuvoklgAD: Beerpa
producti beer EMEP/ EEA

Gui debook

Fish smFlandeProdcom 0. 08@ktkgnn St udy Sch
statisti Van Rompae
Meat <coFl andeb51. 07k

t

g/ 1. 30skhkgognn Study Sch
Van Rompae

h

BarbecuFlandel30 g/ ha40 &g onne Study Sch
(meat c Van Rompae
BarbecuFl andel65 g/ ha?2. 409shkonn Study Sch
(charco Van Rompae

emi ssi o
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Following the 2022 NECD inventory review, the TERT recommended Belgium to include additional
sources of NMVOC emissions previously not estimated in the Belgian inventory such as production of
sugar, margarine and solid cooking oils, wine, meat, fish anldrponeals, animal and pet feed, coffee
roasting and animal rendering. Production data for these sources were collected from the Federal
Ministry for the Economy of Belgium (SPF Economy) and the emission factors used are presented in
Table3-14.

Table3-14NMVOC emission factors used for additional sources under 2H2 sector identified during the
2022 NECD inventory review and included since the 2023 submission

Emi ssion s EmissiorUni't Source EF

Ani mal Fee|lO. 1 kg/ tonneGer many

Coffee 0.55 kg/ Mg be¢eEMEP/ EEA 2023 G
Ani mal Fat|1l kg/ tonneGer many

Smoked Mea/0.0023 kg/tonneGer many

Me at 0.03 kg/ tonneGer many

Spirits 0. 4 kg/ hl alGuidebook 3223
Sugar prod/{0.0233 kg/tonne¢eBel gium plant s

NMVOC emissions caused by ensilage are included in the agricultural sector under 3B.

4.2.8 Other industrial processes (category 2H3)
It is not known which activities could fall unde
O0NEG.

4.2.9 Wood processing (category 21)
In Flanders the emissions from chipboard production are allocated under 2I.

4.2.10 Consumption of POPs and heavy metals (category 2K)
This source is a key category of PCB emissions in terms of emission level.

4.2.10.1 The use of PCB transformers and capacitors

Directive 96/59/EC on the disposal of PCBs and PCTs aims at disposing completely of PCBs and
equipment containing PCBs as soon as possible. This Directive sets the requirements for an
environmentally sound disposal of PCBs. Member States have to makesatoig of big equipment
containing PCBs, have to adopt a plan for disposal of inventoried equipment, and outlines for collection
and disposal of nemventoried equipment (small electrical equipment very often present in household
appliances manufacturdmkfore the ban on marketing of PCBs). The PCB Directive further mandates
that Member States had to dispose of big equipment (equipment with PCB volumes of more than 5 litre)
by the end of 2010 at the latest.

In 2000 the OVAM (Public Waste Agency of Flanders) started a PCB disposal plan for Flanders with a
stepwise destruction (based on the year of manufacture) ofcB@Bining transformers/capacitors
containing more than 1 litre of liquid with more than 0993’ CBs.

The activity data are obtained from the OVAM:
- the total amount of destroyed and reported transformers and capacitors;
- the amount of liquid volume classified by concentration of PCBs in the liquids.

The emission factors are taken from the EMEP/EEA Emission Inventory Guidebook. Based on the total
amount of liquid volumes from the reported transformers and capacitors minus the amount of liquid
volumes of the destroyed transformers and capacitors tremieg liquid volume can be calculated.
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Based on the known PCB content and the emission factatdg(3-15), the PCB emissions can be
calculated.

Table3-15 Emission factors of PCB for sector 2K in the Flemish region

Uni t Val ue Reference

PCB transf|lkg/tonne P|O0O. 06 EMEP/ EEA
Gui debook

PCB capaci|lkg/tonne P|1.6 EMEP/ EEA

Gui debook

4.2.10.2 Emissions from metal shredders

An estimation of the PCB emissions from metal shredders is realized for the first time in the Walloon
region. Following their environment permit, metal shredders have to perform measurements each year
since 2017. These data are also reported underH&'R reporting. However, these data were not yet
integrated in the LRTAP inventory as the emissions data have only existed for some years. Furthermore,
the recalculation between 1990 and 2006 is difficult as there is no activity data before 2007. An average
EF is calculated for each plant with 2 years of analyses datai(01B) and is used to calculate the

PCB emission from each plant from 2007 to 2015. The EF is calculated only on 2 years as after 2017,
some plants have installed a filter on the chimney.

As there is no activity data before 2007, the activity data and the emission of 2007 is supposed to be the
same from 1990 to 2007.

Since 2018, new filters have been installed on the plants.

Table3-16 Emissions of PCB from metal shredders in Wallonia.

AD (t) emi ssions EF (g/tonn
1990 502 20 40
2007 502 20 40
2010 510 21. 6 42 .3
2011 506 20. 9 41. 2
2012 527 23.8 45 . 3
2013 566 32.1 56. 7
20114 580 23. 2 40
2015 717 37.6 52. 4
2016 614 46.9 76. 4
2017 903 46. 8 51. 8
2018 915 14. 2 15. 6
20109 899 10. 7 11. 9
2020 Confidenti 5.02 /
2021 Confidenti 0. 883 /
2022 Confidenti 0. 29 /
2023 Confide i 0.1623 /
2024 Confidenti 0.1578 /

4.

N

A

=

Other production, consumption, storage, transportation or handling of bulk products
(category 2L)
This source is a key category of BMnd TSP emissions in terms of emission level.

For particulate matter and heavy metals, process emissions originating from the wood, textile, rubber
and plastic handling, automobile, electrotechnical industry and storage and handling of bulk products
are allocated in this sector. These emissions partex by the facilities in the annual industrial reports.
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4.3 RECALCULATIONS AND IMPROVEMENTS

4.3.1 Recalculations
In the Flemish region the following recalculations were made to optimize the inventory:

- 2D3d: IP added from 1990 to 2014.
- 2L: reallocation of PCB emissions
- 2C5: correction from 2022 onwards for PCB
- 2D3a domestic solvent use: the emissions of NMVOC from the domestic use of
pharmaceutical products were added for the first time in this submission
In Wallonia, the following recalculations have been performed:

2A2: correction of a mistake in one plant for the PCB emissions in 2023.
2A5b: revision of the dust emissions in 2022 and 2023.

2A5c: reallocation of the emissions from 2A5a.

2C1.: correction of a mistake in one plant for the HCB emissions in 2021.

2D3d Coating applicationSmall corrections of the NMVOC emissions for the year 2023 on
the basis of new data provided by the plants.

2D3e Degreasingsmall corrections of the NMVOC emissions for the year 2023 on the basis
of new data provided by the plants.

2D3g Chemical productSmall corrections of the NMVOC emissions for the years 2021 to
2023 on the basis of new data provided by the plants (pharmaceutical products manufacturing).

2D3h Printing: Small corrections of the NMVOC emissions for the years 2017 to 2023 on the
basis of new data provided by the plants.

2D3i Other solvent us&@mall corrections of the NMVOC emissions for the years 2018 to 2023 on the
basis of new data provided by the plants (preservation of wood).

In the Brussels€Capital Region, the following recalculations have been performed:

- 2D3a domestic solvent use: the emissions of NMVOC from the domestic use of pharmaceutical
products were added for the first time in this submission

- 2D3d Coating applications: revision of emissions of one installation for 2023

- 2H2 Food and beverages industry: slight revision of activity data for the years 2022 and 2023

4.3.2 Improvements
For the three regions:

2D3a domestic solvent use: recalculation of NMVOC emissions for recent years based on activity data
per product type (DETIC data).

In the Flemish region, the following improvements are planned:

2D3a domestic solvent use: recalculation of NMVOC emissions for recent years based on
activity data per product type (DETIC data).

In Wallonia, the following improvements are planned:

2D3g Chemical products: Revision of the NMVOC emissions for Polyester processing,
Polyvinylchloride processing, Polyurethane processiRgr PVC and PU processing, the estimation of
the NMVOC emissions could be improved by collecting data from the peesidarectly. For polyester
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processing, the number of small producers is too important to contact them directly, there is a need to
find statistics.

Revision of the emissions from key sources in order to move from Tier 1 to Tier 2 methodology
when necessary.

In the Brussels€Capital Region, the following improvements are planned:

Revision of the NMVOC emissions from domestic solvent use on the basis of the data collected
by DETIC.

4.4 QAIQC

All emissions delivered by the plants are validated and verified by a team of people experienced in
emission inventories. In addition, each year a trend analysis is carried out for all emissions per industrial
plant and sector. If any inconsistencies arjfems are detected by the team, the industry involved is
contacted. Numerous contacts take place with the plant operators as well as with the federations
involved. In exceptional cases the inspection services are contacted.
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5 AGRICULTURE (NFR SECTOR 3)

Section last updated in March 2026

5.1 OVERVIEW

5.1.1 Allocation of emissions

The agricultural sector includes the emissions originating from animal manure management (NFR sector
3B), the use of synthetic-fertiliser (NFR sector 3Dal), animal manure applied to soils (NFR sector
3Da2a), sewage sludge applied to soils (NFR sectoRl@Dather organic fertilisers applied to soils
(NFR sector 3Da2c), urine and dung deposited by grazing animals (NFR sector 3Da3), crop residues
applied to soils (NFR sector 3Da4), fatevel agricultural operations (NFR sector 3Dc), manure
processing (NFRsector 3Dd) and cultivated crops (NFR sector 3De). More detailed information on
emissions due to fuel use in the agricultural sector is included in chapter 3 Energy (3.5). The emissions
reported in NFR sector 3 are based on calculations using specifinakmformation. The categories

3Bla and 3B1b (dairy and nalairy cattle, resp.), 3B3 (swine), 3Dal (inorganifeNilisers), 3Da2a

(animal manure applied to soil) and 3Da3 (urine and dung deposited by grazing animals) are key
categories for Nbj eithe in terms of emission level, trend or both level and trend. The categories 3B3
(swine), 3B4gi (laying hens), 3B4qgii (broilers) and 3Dc (fdewel agricultural operations) are key
categories for PMor TSP in terms of emission level or trend. For NMVVOC, the categories 3B1a, 3B1b,
3B4gi and 3B4gii (dairy cattle, nedairy cattle, laying hens and broilers, resp.) are key categories in
terms of emission level. The categories 3Dal (inorganferfilisers) and 3Da2a (animal manure
applied to soil) are key aagories for NQin terms of emission level.

5.1.2 Description of the sector

The land used for agriculture in 2024 in Belgium extends to 1 354 170 hectares. In 2024, the number of
agricultural and horticultural businesses amounted to 33 973. This number had dropped by 45 % since
2000. The disappearance of small businesses is aaji¢mead in the sector. Additionally in Flanders,

this can be partly explained due to the subsidized cut down of the number of cattle. This was in 2001
and 2002 only the case for swine. In 2003 however, an extension to bovine and poultry occurred. In
2021, a voluntary discontinuation of the activities of mink farming occurred due to the covid pandemic,
which explains the very sharp decline in the number of fur animals in 802022 and 2023, a sharp

drop in the number of swine occurred in Flanders due to the uncertainty in agricultural (nitrogen) policy
and the low market value for swiridevertheless, the land area used for agricultural purposes remained
more or less the same during this period. In 2024, Wallonia has 54 % of the land used for agricultur
but 64 % of agricultural businesses are situated in Flanders. The land area used for farming is on average
29 ha per farm in Flanders and 59 ha per farm in Wallonia. The agricultural activities in the Brussels
territory are extremely limited comparedthmse in the two other Belgian regions: the agricultural area

or animal number do not exceed 0.3 % of the national figure.

5.1.3 Climate
With an average temperature of 11.9 °C in 20B&pé6.//www.meteo.be/nl/klimaat/klimaaan
belgie/klimatologisckoverzicht/202% Bel gium as a whol e has a o0c

temperature (between 192020) in Belgium was 11 °C.

5.1.4 Data sources

The main activity data are the livestock numbers, N excreted and the amount of synthetic fertiliser use.
6Statistics Belgiumb (STATBEL) publishes data on
census. As the main statistical authority in Behgi STATBEL is responsible for collecting, processing

and disseminating relevant, reliable and vadeltumented statistical and economic information. Until
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2008, the agricultural census reached 100 % of the farms. Since 2008 (with exception of 2010) this
survey has slightly changed. At present, 75 % of all agricultural businesses (including the biggest farms)
have to fill in a form annually about the situation the farm on the 1st of May of that year. The other

25 % is estimated. To achieve this 75 %/25 % ratio, the farms are divided in two gi@Upsontain

the biggest farms, the other 50% the smaller farfine 50 % biggest farms have to fill in the form
annually. Among the remaining 50% small farms, half report in year x and the rest are estimated; in year
x+1, the farms not contacted in year x must reporthis way all farms are surveyed every two years.

To be compliant with the European legislation, in the survey 2010 100 % of the farms were questioned.
Further details on the agricultural census methodology and QA/QC issues can be found on the
STATBEL website: https://statbel.fgov.be/nl/enquete/algerdanebouwenquete.

However, since 2015, the agricultural census is no longer as detailed as needed. Therefore, starting from
2013 Wallonia also uses complementary regional statistics. Starting from 2000 Flanders uses data from
the Manure Bank of the Flemish Land Agency (VLB&e also paragral.4.1). In Brussels, the
evolution of agricultural surfaces and livestock numbers shows a significant statistical break in 2011 in
the STATBEL data due to a methodological change in data aggregation: agricultural surfaces and
livestack were attributed to operator headquarters, instead of where the activity effectively takes place.
In order to overcome the dropout of the STATBEL data for this region, the following calculation method

is applied: the STATBEL data are used for the peti®8d 2010, for 2011 the data are taken equal to

the previous fiveyear average, and from 2012 onwards the Belgian evolution as published by
STATBEL is applied (se@able3-17).

5.1.4.1 Livestock
The livestock numbers are the primary activity data used in the calculation of agricultural emissions.

Table 3-17 gives an overview of the source of the livestock numbers in the Belgian regions for the
different time periods.

Table3-17 Source of the livestock numbers in the three regions

LivestFl ander s Wal | oni a Brussel s

number

199109 9| STATBEL STATBEL STATBEL

200200 1 Manure BalSTATBEL STATBEL

2011 |Manure BaiSTATBEL Equal ~to theyep
average
The Bel n evo

2012 Manure BalSTATBEL

STATBEL +
Statisticis The Belgian evo
Agricultur by STATBEL is ag
Admi ni str a

gi a
by STATBEL i s afg

201230 2|Manur e Bal

In Flanders, from 2000 on, input data such as animal number gurddiction are obtained by the
Manure Bank (VLM,
http://www.vim.be/nl/themas/waterkwaliteit/Mestbank/aangifte/mestbankaandiftis information is
available on the level of the stable as is necessary for theddd NQ-model. In 2009, in Flanders, a

new model for the calculation of the Nidmissions was developed. This model, i.e. Emission Model
Agriculture Flanders (EMAV), calculates the MlEmission in different emission stages taking into
account the manure/nitrogen flow. Since the model version EMAV3.0, developed in2R@3] this

model also computes the W@missions for all emission stages (except the application of compost).
This is done on the level of the stable. Therefore data (animal numbers, tmanspert, Nexcretion)

were necessary on this detailed level. These data are inventoried by the Manure Bank from the VLM.
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The VLM, a Flemish government agency, is among other things responsible for the execution of the
Flemish Manure Policy. STATBEL can provide data on animal numbers only on the level of the
municipality. This is not detailed enough for the NBnd NQ-model. On the other hand, data from the
Manure Bank are only available from 2000. To be consistent between different models usediGiNH
NMVOC, PM, NvO, CHy), Flanders decided to use the Manure Bank (VLM) data source for animal
number and Nexcretion for alimodels starting from 2000. For 199®99 Flanders uses the STATBEL
numbers, which also means that Ndhd NQ emissions in this period can only be calculated on the
level of the municipality. For a summary in English of the EMAV3.0 model see Annex 5A. Animal
numbers from STATBEL and the Manure Bank (VLM) are not identical. STATBEL collects data on
the F'of May, which means that farmers report the animal number present at the farm™aiftheayg.

For the Manure Bank farmers report the average aninmallation over the past year. This difference
explains differences in animal number between the two data sources. The differences between the data
sets do not exceed 10 %, which is the uncertainty level for the animal population data from STATBEL.

From 2013 onwards, Wallonia uses also complementary activity data from regional statistics (SPW
ARNEI Service Public de Wallonie Agriculture, Ressources naturelles et Environnement) as STATBEL
gives no more details on some animal categories (goats, shetbpraes). For cattle, pigs and poultry,

the STATBEL activity data are used.

For Brussels, STATBEL values are used until 2010. After 2010 there is a break in the data series of
STATBEL following the application of a new methodology for the allocation of the agricultural
activities by region. To overcome this break, the 2011 valuddrussels equal the average of the
previous five years. Starting from 2012 the evolution at the Belgian level as published by STATBEL is
applied.

5.1.4.2 N-excretion rates (hrates)

For the Ny rates of swine and poultry in Flanders, a farmer can choose to use the standard excretion
rates (no special effort to reduce N and/or P production). Alternatively, they can choose (or in some
cases are obliged) to use the other systems (regressive bakinta feed covenant, a complete fodder
(input-output) balance). These data are obtained annually by the Manure Bank (VLM)exFateslof

cattle, sheep, goats, horses, mules and rabbits used in 2024 are described in
https:/www.vim.be/nl/SeCollectionDocuments/Publicaties/mestbank/Bemestingsnormen_2024.pdf.
Unfortunately no translation in English is available. For dairy cattle, thieatés depend on the average

milk production per cow. Till 2006 thecNrates of the Manure Action Plan (MAP2bis) are used.

In Wallonia, Nx rates are derived from the information in the PGDA, the Walloon program for
sustainable use of nitrogen, built for the implementation of the EU Nitrates Directive 91/676 (see
annexes of the decree downloadable on https://www.protecteau.begidg. Thdigures in the PGDA
represent the N rates after deduction of the atmospheric losses. To estimate.ttiecNding the
atmospheric losses, a mean atmospheric loss of 25 % is assumed. From the 2021 submissiog on, the N
evolution followsthe values of the different PGDA (<2007, 202814, >2015).

Brussels applies theNrates of Wallonia.

Table3-18 gives an overview of the livestock numbers andriites (weighted average) used in 2024
in the three Belgian regions.
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Table3-18 Animal number and weighted average of nitrogen excretion factors for each animal category

(2024).

Category

Popul ati on

Wei ght ed

eKvadr

(kfighead. yr

FI an Wal | « Brus Fl an Wwal | on
Br us
Dairy Catt 323 174 69 124. 120.
Brood cows 115 192 25 65. 8 8.
Ot her catt 773 608 14 41 . 54,
Fattening 3 295 201 0 10. 6. (
Ot her Swin| 1 697 139 3 5.1 8. 1
Sheep 69 ¢ 85 ¢ 29 8. : 6. ¢
Goat s 75 ( 20 ¢ 46 9. 7. ¢t
Hor ses 67 ¢ 24 31 48 . 77
Rabbits an| 10 : N E N E 4 . ¢ -
Laying Hen{10 04 1 738 22 0. ¢ 0.
Broil ers 30 61 6 725 71 0.t 0.
Ot her Poul | 446 361 36 1. ¢ 0.
The notation key for mul es and asses (3Bf 4) i's 6
in Belgium.
The category 6other poultryé (3B4dgi v) includes

consistent with Wallonia where emissions from turkeys cannot be reported separately.

The allocation of animals to animal waste management system (AWMS) in Wallonia and Brussels (see

Table 3-1

9

comes

from STATBELGO®Ss

agricultural

census

collected by animal type. Those data are not collected annually by STATBEL given their slow pace of
change. However, an update of the 1996 data would likely be usefulriedhduture. So far we have

STATBELG6Gs pl anni
contacted and they confirm that these figures are still valuable in the absence of new detailed
information.

no i

nf ormati on

about

ng regardir

The allocation of animals to AWMS in Flanders originates from the Manure bank (percentage of liquid
manure;Table3-20).

Table3-19 Allocation of animals to AWMS for each category in Wallonia and Brussels (2024)

Solid storiLiquid sto!
Bovines under 6 mont|87 13
Bovines between 6 mo90 10
Bovines between 6 mo/87 13
Bovines more than 1 |87 13
Bovines more than 1 77 23
Bovines more than 1 |77 23
Dairy cows 56 44
Brood cows 91 9
Swine (included pigl|25 75
Sows 4 2 58
Breeding mal es 43 57
Lambs 100 0
Sheep 100 0
Goat 100 0
Hor ses 100 0
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Table3-20 Allocation of animals to AWMS for each category in Flanders (2024)
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In the Flemish inventory, the N content of straw used in solid manure systems is not explicitly accounted
for in categories 3B and 3D. However, the emissions are estimated based on the characteristics of the
manure management systems, which implicitlytdel the effects of bedding materials such as straw.
Therefore, incorporating default values from the EMEP Guidebook on straw use may result in an

overest.i

mati on

of

emi ssi

ons.

Al s o, t he

NH

esti

TAN. We contacted the relevant Flemish research institution to gather information on straw use in

Flanders and its impact on emissions. Unfortunately, no specific data orrskaded parameters are
currently available for Flanders.

In Wallonia and Brussels, no country specific information is available on straw use. So we use the

default values of the 2023 EMEP Guidebook (Tabled the chapter 3B Manure Management) for the

quantity of straw, the N added in straw and the immobidisgactor.
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5.2 ANIMAL HUSBANDRY AND MANURE MANAGEMENT (CATEGORY 3B)

5.2.1 NHs;

The NH; emission estimation from livestock is based on the amount of gross nitrogen excreted by each
animal category, estimated through local production factors5<de4.9. The calculation takes into
account the different stable types, the number of days in pasture, the different manure management
systems, and the manure application on land. The models used in the three regions differ and are
individually described below.

Flanders

In Flanders, for the entire time series, the EMAV®30del was used. As describedbid.4.1this model
calculates the NEl (and NQ) emission in different emission stages, taking into account the
manure/nitrogen flow throughout the farm. During the different calculation steps of EMAV3.0, quality
control checks are performed. At different steps-ppp appear to verify whether the righput data is

used (e.g. version of calculation factors), to inform the user something unusual has been detected (e.g.
empty rows or columns) or to give an overview of the result of theibuiibntrols performed. In 2020

an external validatio of the EMAV2.1 model was carried out by the Flemish Institute of Technical
Research (VITO) on behalf of Flanders Environment Agency (VMM). A summary in English is given

in annex 5B. The outcome of the validation were integrated in model version 3.0.

There is a significant change in the Némissions for all animal categories between 1999 and 2000.
The reason is that from 2000 on, much more detailed data are available regarding animal numbers,
housing type, animal subcategory angfdduction. From 1990 to 1999 the hémission is calculated

on the level of the municipality, using livestock numbers and % stable type for each animal category
from STATBEL on a more aggregated level. Also, less or different animal subcategories (e.g. for rabbits,
fur animds and horses) are provided. From 2000 on, the &hission is calculated on the level of the
exploitation, using a lot more detailed input data, such as animal number, stable type, animal
subcategory and{droduction. From 2000 on these data are available on a yearly basis and surveyed by
the VLM. This &plains the variation in IEF between the years, but especially between 1999 and 2000
because different sources (with different level of detail) of input data were used.

Since 2003 all newhpuilt stables for swine and poultry have to be constructed as low ammonia emission
stables (AEAstables). These licensed stables are inventoried by the Manure Bank (VLM) based on the
amount and type of low ammonia emission stable. &fibeg, it is possible to adjust the stable emission
factors for swine and poultry annually, depending on the degree of implementation of low ammonia
emission stables in Flanders. Since EMAV version 2.1 it is possible to integrate all types of low
ammonia mission stables for swine and poultry in the model. When low ammonia emission stables for
other animal categories become available in Flanders, the model is ready to implement the low ammonia
emission stables for other animal categories as well.

The emission factors used in Flanders are establ
richtlijnen handBnieknertahlmphtt Assessane@urdebook for(Livestogk
available at https://omgeving.vlaanderen.be/sites/default/files/202202406011 RLB

Landbouwdieren_bijlageemissefactoren.pdhey are derived from scientific research, including
measurements in various housing systems, as well as from emission factors from countries with
livestock systems comparable to those from Flanders. In most cases, the Flemish emission factors are
basedon those of the Netherlands, a neighbouring country, as documented in Dutch legislation:
https://wetten.overheid.nl/BWBR0045528/262601. All emission factors are reviewed by the
Flemish Scientific Committee on Air Emissions from Livestock Farming (WeComV). WeComV is

mandated to provide independent, science based a
includes both the revigh of existing emission factors and the assessment of proposals for new ones.
The devel opment of a scientific advice foll ows
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advisory reports are made publicly availabletgs://www.wecomv.be/nl/adviezgnThe emission
factors are regularly updated when new information becomes available.

Since 2017, Flemish farmers can, and in some cases are obliged to, reduce ¢n@ssléns on their
farm/exploitation. This is in order to reduce the impact of the agricultural processes eddpesition

of surrounding Natura 2000 areas. This obligation is implemented in Flemish legislation and is named
the Programmatic Approachtiigen (PAS). Farmers can choose between different ammonia emission
reduction measures (AERM)
(https://www.vim.be/nl/themas/waterkwaliteit/Mestbank/mest/Emissiereducemradeegeleivoor-
de-veeteelt/Wetgeving/Paginas/default.gshe abovanentioned low ammonia emission stables are
AERM measures as well. Each measure has its own reduction percentage or emission factor. These data
are also inventoried by the Manure Bank (VLM). An overview of the Agricultural Waste Management
Sysem NH: emission factors used in Flanders is given in Annex 5C.

Also in Flanders, NElemissions from manure storage on the farm are reported in category 3B. These
emissions are calculated using the EMAV3.0 model.

Wallonia

In Wallonia, the emissions are calculated using the Tier 2 methodology described in the EMEP/EEA
Guidebook 2023. The methodology allows improving the coherency with the GHG inventory and takes
also into account some recent data on existing measures ¢e dissions: e.g. the building equipment
systems and manure application practices.

Indeed, since 2002, farmers have to incorporate solid manure within 24 hours. Furthermore, thanks to a
survey in 2017, data have been collected on slurry application practices: application near the soil have
increased since 2003. This led to a decreageeemissions of manure application (see section on
Direct soils emissions for more details).

Data on analyses of organic fertilisers (sludge, compost and digestates) have been integrated in the
submission to improve the estimation of N content and thuseitissions since 2013.

Finally, we have also a rough idea of the swine buildings equipped with scrubbers or biofilters. But this
doesndt represent a significative reduction of t
biggest source in the category 3B in Walkbb(less than 10 % of the 3B emissions) and only a little part

of swine are located in such buildings (less than 10 % of the swine livestock).The emission factor
reductions used come from the UNECE publication
for Reducing Ammonia Emissionsdé (2015) . For the
is 70 %. This factor is applied on the emissions from swine categories housing (equations 15 & 16 in
step 6, p22 of the 2023 EMEP/EEA Guidebook).

Brussels

The nitrogen emissions from Brussels are calculated according to the Tier 2 methodology of the
EMEP/EEA 2023 guidebook.

5.2.2 Particulate matter
The dust emissions for the category 3B follow the Tier 2 methodology for key categories (3B3 Swine,
3B4gi Laying hens & 3B4gii Broilers) and the Tier 1 methodology for the other category.

In Wallonia and Brussels, the Tier 1 emission factors coming from the EMEP/EEA Guidebook 2023
(chapter 3.B Manure management, tabfe, $18). The Tier 2 emission factors are the same as those
used in Flanders. The activity data come from national andoWfalitatistics.

In Flanders, since 2003 all newlyilt stables for swine and poultry have to be constructed as low
ammonia emission stables (AEsAables). The Manure Bank inventories how many animals are housed
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in each type of AEAstable, and this is done for each year. For each -8taBle, as well as for

6traditional stabl es 6, an emi ssi on famd®PMoThe has be
latter two are used to calculate the Bhd PM s emissions. The emission factors can also be found in
the OMER richtlijnen hangdmisgok fadtoash it dou alldahnireal e n 6 (

categories (e.g. horses) an emission factor is available in Flemish legislation. In those cases, the emission
facta from the EMEP/EEA Guidebook 2023 was used. To calculate the emissions of TSP we used the
ratio between PM and TSP from the EMEP/EEA Guidebook. Emissions of EMMcand TSP from

3B4giv (other poultry) are not estimated from 2007 on, because the reason is that in Flanders ducks and
geese are no longer included in the Manure Bank data (se&.&lddlfor more explanation on the
livestock numbers).

5.2.3 NOx

In Flanders, the NOemissions for the category 3B are calculated using the EMAV3.0 model. As
described irb.1.4.1 this model calculates the Némission in different emission stages, taking into
account the manure/nitrogen flow throughout the farm (cfrs)NH

According to Oenema et al. 2000, for N@he emission factors of the different manure management
systems are equated to those gDNliquid/slurry: 0.005, pit storage: 0.002, deep bedding/solid storage:
0.01; poultry manure with/without litter: 0.001 kg NWOkg N). The allocation of animals to these
AWMS is derived from the Manure Bank data, which contain stable type and %liquiden®ha same
emission factors are used for the whole time series.

In Wallonia and Brussels, the N®missions are derived from the dNéhalculations as described in the
tier 2 methodology in the EMEP/EEA Guidebook 2023.

5.2.4 NMVOC
The NMVOC emissions for category 3B are calculated by using the activity data from national and
Walloon statistics (Brussels and Wallonia) and the Manure Bank (Flanders).

In the three regions, the Tier 2 methodology from the EMEP/EEA Guidebook 2023 is followed for cattle
(equations 4052; see table-31 for emission factors), swine and, since the 2025 submission, for laying
hens and broilers as well (equation$ 5%; see thle 312 for emission factors).

The Tier 1 emission factors (table43in the EMEP/EEA Guidebook 2023) are used for the other
animals.

As requested by the review team, starting from the submission 2023 for Flanders and from the
submission 2024 for Wallonia, category 3B for dairy and-dainy cattle and swine only includes the
emissions from manure management (resp. 3Bla, 3B1b and 3B#)efentire time series. The
emissions from manure application (3Da2a) and from grazing (3Da3) are no longer included in 3B.

The NMVOC emissions caused by ensilage are included in category 3B, as mentioned in the guidebook.
The values used for cattle and swine (Tier 2) for f@€l) and Fragage swor(0.25) are default values
from the Guidebook as described in chapter 3.4.2.

In submission 2026, recalculations occurred in GHG inventories which have resulted in new value of
GE dairy cattle used in NMVOC emissions calculations for all regions. Also, weight of broilers
(Wallonia and Brussels) and cattle (Flanders) have been dpaateh impacts the emissions of thes
subcategories.

Annex 5D gives an overview of the parameters used in Flanders.
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5.3 DIRECT SOIL EMISSION (CATEGORY 3D)
5.3.1 Synthetic fertiliser use (category 3Dal)

5.3.1.1 NHs

In Flanders, the NEemissions from synthetic fertiliser use are calculated using the EMAWGdI

(see 5.1.4.1) in which the amount and type of fertiliser used (kg N/exploitation) is multiplied by the
corresponding emission coefficient. Depending on the type of minerdiségrta different emission
coefficient is used. Till 2006, the relative amount of different types of mineral fertiliser used in Belgium
originate from the International Fertilizer Industry Association (IFA) and from 2007 on from the Manure
Bank (VLM). The emission coefficients (%) for the different types of fertiliser are giv@minte3-21

and are kept constant for the entire time series.

The estimation of emissions from mineral fertiliser use is based on two sources. On the one hand, for
the total amount of mineral fertiliser used, we rely on the figures from the Agency for Agriculture and
Fisheries. Mineral fertiliser use is estimatedtbis Agency based on a representative sample. These
data are then extrapolated to the entire population. On the other hand, we use data from the Manure
Bank (VLM) to estimate the relative amount of the different mineral fertiliser types in the total, at
exploitation (farm) level. The reason is that it is assumed that the mineral fertiliser use reported in the
Manure Bank is an underestimation of the actual use. Both sources are combined in the EMAV3.0
model.

The group o6other synthetic fertilisersd mainly
0Synthetic N Fertiliser Own Compositiond. Althou
Flemish experts believe it is a blend of the solidlsgtit fertilisers commonly used in Flanders: calcium
ammonium nitrate, ammonium sulphate and urea. As requested by the review team, starting from the
submission 2026, experts proposed an emission co:
coefficient is calculated as a weighted average based on the annual shares and emission coefficients of
the three solid forms of fertiliser used in Flanders. Because the relative proportions of these fertiliser
types vary from year to year, the resultiagni ssi on coef ficient for &éothe
yearspecific.

Efforts were made to contact the Belgian mineral fertiliser industry to obtain more detailed (sales) data
on the composition of AiSynthetic N Fertiliser O
information.

Table3-21 The total amount of synthetic fertiliser used in Flanders and the emission coefficient for each
fertiliser type (2024).

Synthetic Fer Emi ssion Coe
Fl anders 59
Ur ea 15
Ammoni um sul pf 4
Ammoni um nitr @ 2
Nitrogen sol ut 9
Ot her synthet:i 2. 4

In Wallonia, the NH emission factor is derived from the same relative amount of different types of
mineral fertiliser as in Flanders. The emission factor is equal to 3.9 % in 2024. The data on the global
use of mineral fertiliser (kg N/ha) come from the Agricultural Econ@mglysis Department of the
region. The use of mineral fertiliser is decreasing since 1990. The amount of synthetic fertiliser used in
Wallonia in 2024 is 81.95 kg N per ha.
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In Brussels the amount of synthetic fertiliser in kg N per ha of Wallonia is used for the estimation of the
NHs emissions in combination with the same emission factor than Wallonia derived from the data of
Flanders.

5.3.1.2 NOx

In Wallonia, Flanders and Brussels, Nénissions are calculated following the Tier 1 methodology of
EMEP/EEA Guidebook 2023 (table13 p 14). In Flanders this calculation is done with the EMAV3.0
model. Data on synthetic fertiliser use is obtained by the Agricultural Economy Analysis Depantme
Wallonia and from the Agency for Agriculture and Fisheries and the Manure Bank (VLM) in Flanders
(see NH).

5.3.2 Animal manure applied to soils (category 3Da2a)

5.3.2.1 NHs

In Wallonia, manure application to land counts for 18 % of the &gricultural emissions in 2024. NH

emissions from manure application are calculated following the Tier 2 methodology of the EMEP/EEA
Guidebook 2023. Thanks to information coming from a Walloon survey on the application of slurry,

data concerning the practices and the use of precise equifimjectors) are integrated. The activity

data are coming from regional statistics & abatement factors are coming from the UNECE publication
OFram&wark f or Good Agricultural Practice for Red

Emissions from the application of animal manure in Wallonia dropped in 2002 by roughly 5 % because
of the legislation on Sustainable management of the Nitrogen (PGDA): the incorporation of slurry
manure has to be done within 24 hours. In 2003, there wadditional decrease because it is the first
year with data on injectors and the decrease is going on with the multiplication of the use of injectors
(from 14 % of the equipment sold in 2003 to 30 % in 2013). The survey lead by the experts frem Agra
Ost ha provided new information on injectors practices in 20Hhle 3-22 gives an overview of the
parameters used in the Walloon region.

Table3-22 Abatement techniques and factors used in Wallonia in 2024.

Agricul tural abate Repartition o Abatement

systems in (UNECE gu
On the surface 65 % -
Near the soil 19 % 39 %
In the soil (injec 16 % 75 %
Il ntegrat.i n of S

o
(mandatory since 2

The abatement factors are applied on the emissions from field application (equations 39 & 40 in step
12, pp 25 of the 2023 EMEP/EEA Guidebook).

In Flanders, NH emissions from the application of manure to soils are calculated using the EMA3.0

model (see 5.2.1). The amount of animal manure applied to soils is calculated followingdinedd

the farm (from production to application), taking into account db$ées (NH, NO, N.O, Np) in the

different emission stages, and the amount of animal manure that is imported and/or exported on the level

of the farm. Data on the method of manure applic
obtained on the regional level. Emission coefficients for each application technique arespagiiic.

Annex 5E gives an overview of the parameters used in Flanders.

There is a strong reduction of the Néimissions in Flanders from 1990 to 2024. This decrease is mainly
due to the implementation of the successive Manure Action Plans in Flanders. Because of the severe
manure surplus in Flanders (mainly before 2000), a Manure Action Plan (MAP) has beehrs&9af
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there was the first Manure Decree which reduced the period in which manure can be spread and which
foresees for the first time in the low ammonia emission application of manure on land. This had a minor
impact on the Nklemissions.

The MAP2bis in 2000 focused on the reduction of the manure surplus (i.e. the part of the manure that
may not be applied to the soil) and on manure processing in order to reducestBmiN$ions from

manure application on land. As a consequence, manure processing started in Flanders in 2000. Processed
manure is exported to the neighbouring countries. MAP2bis also focused on the further implementation
of low ammonia emission applicatidachniques. As shown ifiable 3-23, this led to a shift from
0standardd manure application techniques (i.e.
within 24 hours) to low ammonia emission application techniques (i.e. trailing hose, injection, and
incorporation of the manure thin 2 hrs). This resulted in a strong decrease of the emissions from
manure application starting from the year 2000. In 2024, the immediate incorporation of slurry on
croplandd rather than incorporation within two hodrsbecame mandatory, resulting in arther
reduction in emissions.

Table3-23 Comparison of manure application techniques used in Flanders in 1999 and 2000.

Applicati Manur Pl ace Emi ssion Fraction us
techniqgue type appli % (AN\BH ( %)

1999 200
Broadcast |Liqui Cropl 72 100 0
(= not emi
Il ncorporaijLiqui Cropl 36 0 30
manur e Wwi
with wat e|]
Trailing I|ILiqui Cropl 34 0 1.0
I njection|Liqui Cropl 5 0 28.
I ncorporaijLiqui Cropl 37 0 40
manure Wwi |
Broadcast |Liqgui Grass 72 100 0
(= not emi
Trailing ILiqui Grass 34 0 2.1
Il njection|Liqui Grass 20 0 57.
I ncorporaitLiqui Grass 36 0 40
manure Wwi
wi th wat e|
Il ncorporalSolid Cropl 45 100 0
manure Wwi |
l ncorporaiSolid Cropl 22.5 0 100
manure Wwi |
I ncorporatPoult Cropl 72 100 100
manure wiijwet
I ncorporaitPoult Cropl 25 100 100
manure wiijdry

Other MAPs followed. These successive MAPs had a positive effect on theriskion (which was

one of the objectives of the MAP). Among other things, the MAP describes the amount of manure that
a farmer can apply to his agricultural soils. Briefly, this depends on the proportion of the amount manure
produced to the available agultural soils of that farmer. The manure surplus must be either exported

or processed. On the level of the farm, export can be to another farm, to another country or to a manure
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processor. The EMAV3.0 model takes (on the level of the farm) into account the maximum amount of
N that can be applied on land corresponding to the crop type and the available agricultural soils of that
farm. Excess manure (N) has to be processed andjorted. These data are also known on the level

of the farm.

In Flanders, all manure that is transported to or from Flanders, is inventoried in the Manure Bank (VLM)
and is known on the level of the Flemish farmer. The model used to calculate the ammonia emissions in
Flanders, the EMAV3.0 model, takes into accodhtanure transported to and from a farmer, to and
from a manure processing company, and to and from a neighbouring country. However, in the EMAV3.0
model, it cannot be detected from which foreign country the manure originates. For each farmer in
Flandersa manure balance is made: how much manure is produced on the farm, how much is stored on
the farm, how much is exported to another farmer, a processing company or another country and how
much manure is imported from another farmer, after processing fiomcassing company or from
another country. For each farmer this balance (produced + impakgobrted) is made.

In Brussels, NH emissions from manure application are calculated following the Tier 2 methodology
of the EMEP/EEA Guidebook 2019 (3B, Tabl®B

5.3.2.2 NOy

In Wallonia, Flanders and Brussels, Nénissions are calculated following the Tier 1 methodology of
EMEP/EEA Guidebook 2023 (Table13p 14). In Flanders this calculation is done with the EMAV3.0
model since the 2024 submission.

5.3.2.3 NMVOC

The NMVOC emissions from manure application are calculated using a Tier 2 methodology according
to equations 53 (dairy and nalairy cattle) and 59 (swine, laying hens and broilers) in the EMEP/EEA
Guidebook 2023:

Oa
Oa

=y

Oa Oa R

¢

The formula shows that NH¢missions from housing and manure application are used as input data for
the NMVOC emissions. Hence, any changes in theétfhissions, e.g. caused by the successive Manure
Action Plans in Flanders (s&€3.2.1) also have an influence on the NMVOC emission trends.

As requested by the review team, starting from the submission 2023 for Flanders and submission 2024
for Wallonia, the NMVOC emissions from manure application are reported in category 3Da2a instead
of in category 3B (i.e. 3B1a, 3B1b and 3B3) for the etitine series.

For Flanders, in the dataset from the Manure Bank, the applied kg N manure is categorized into cattle,
swine, and poultry. To calculate emissions for animal subcategories (e.g., dairy aairgarattie),
the applied kg N manure was allocated based emtimber of animals in each subcategory.

Annex 5D gives an overview of the parameters used in Flanders.

5.3.3 Sewage sludge applied to soils (category 3Da2b)

In Flanders, the use of sewage sludge on agricultural soils is forbidden. This is described in the manure
decree (article 12, paragraph 3: https://navigator.emis.vito.be/detail?wold=6688&woLang=nl).
Unfortunately no translation in English is available.

In Wallonia, the use of sewage sludge on agricultural soils is allowed under certain conditions
(http://environnement.wallonie.be/legis/solsoussol/sol002.htm). Activity data are coming from the
Walloon Soils Protection Direction. The emissions are caledl&dllowing emission factors derived
from the EMEP/EEA Guidebook 2023 (Tabld $14) and, since 2013, analysis of sludge which allow

to estimate the N content and the proportion -of NL.

166



NHa: the emission factor is calculated following the assumptions of the appendix Al of the EMEP/EEA
Guidebook 2019 (p.27): EF NH: N content in sludge (%0N/MS) x (%6NH4/Ntot) x 1/3 x 17/14. The

EF varies between 0.0202 kg dMkiy N sludge applied in 1990 (kept constant until 2012) and 0.0245
kg NHs/kg N sludge applied in 2020.

NO.: the default EF (0.04 kg N#kg waste N applied) of the Tier 1 methodology is used (EMEP/EEA
Guidebook 2023, Table-B p14).

The use of sewage sludge does not occur in Brussels.
5.3.4 Other organic fertilisers applied to soils (category 3Da2c)

5.3.4.1 NHs

NHs emission from compost is calculated using the Tier 1 methodology. Input data for the amount of
compost applied originate in Flanders from the VLM. Emission factors are default values from the
EMEP/EEA Guidebook 2023 (Table13 p 14).

In Wallonia, compost and digestate emissions occur since 2013 and the input data are coming from the
Walloon Soils Protection Direction, from annual reports of the site owners. This reporting is not
mandatory, so it depends from the goodwill of the welmsiteers. Before 2013, compost and digestate
were in the infancy and almost neristent or unmonitored. The emissions are calculated in the same
way as sludge, i.e. following emission factors derived from the EMEP/EEA Guidebook 2023 (Table 3

1, p 14) and ralysis of compost and digestate which allow to estimate the N content and the proportion
of N-NH.. No data is available for Brussels regarding this source, so it is not estimated.

EF NH; = N content in compost and digestate (%0N/MS) x (N4/Ntot) x 1/3 x 17/14. For compost,
the EF is around 0.03 kg NHtg N compost applied. For digestate, the EF is varying between 0.341 kg
NHs/kg N digestate applied in 2013 and 0.112 kgsfkil N digestate applied in 2024.

5.3.4.2 NOy

NOx emission from compost is calculated using the Tier 1 methodology. Input data for the amount of
compost applied originate in Flanders from the VLM and in Wallonia from the Walloon Soils Protection
Direction. Emission factors are default values from the PNHEA Guidebook 2023 (Table1d p 14).

In Wallonia, NQ digestate emissions are also calculated since 2013, with the same default emission
factor (0.04 kg N@kg N applied) and data coming from the Walloon Soils Protection Direction.

No data is available for Brussels regarding this source, so it is not estimated.
5.3.5 Urine and dung deposited by grazing animals (category 3Da3)

5.3.5.1 NHs
NHs emissions from grazing are following the trends of the livestock evolution.

In the three regions, the ammonia emission from grazing is estimated taking into account the number of
days in pasture and the nitrogen excreted by each animal category.

In Wallonia and Brussels, the emission factors originate from tai§leof3the 2023 EMEP/EEA
Guidebook using a Tier 2 methodology. The EF in talfd8expressed as % (kg BN as a proportion
of Total Ammonia Nitrogen).

In Flanders a Tier 2 methodology is used. The regjmectific emission factor for grazing of 8 % is used
(Van der Hoek et al. 2002). This emission factor in Flanders is based on micrometeorological field
measurements performed in the Netherlands (a neigimgocountry with similar agricultural practices

as Flanders) and expressed asNKN. From 1990 to 2015, a default number of days in pasture is used.
Starting from 2016, the number of days in pasture is provided on the level of the exploitation by the
Manure Bank.
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In Table3-24 an overview is given of the different factors used in both regions and for the different
grazing animal categories.

Table3-24 The number of days in pasture (% of year), nitrogen excreted on pasture (ton) and the NH
emission factor used for each grazing category in 2024.

Days in pNitrogen eEmi ssi on

(% of yeapasture (1t
Fl ander s
Nodairy catt|28 9 636 8
Dairy cattle/l1 3 963 8
Sheep 80 417 8
Goat s 6 36 8
Hor ses 46 1 340 8
Wal | oni a
Nodairy catt|50 25 131 14
Dairy cattl e56 9 217 14
Sheep & goat|50 349 9
Hor ses 50 944 35
5.3.5.2 NOy

The NQ-emissions from grazing are calculated following the Tier 1 methodology of EMEP/EEA
Guidebook 2023 (Table-B p 14). This calculation is done with the EMAV3.0 model. This is a new
emission stage for NGince the 2024 submission.

5.3.5.3 NMVOC
The NMVOC emissions from grazing for dairy and rdairy cattle are calculated using a Tier 2
methodology according to equation 54 in the EMEP/EEA Guidebook 2023:

Oa B 00 p W& 6i OO j

As requested by the review team, starting from the submission 2023 for Flanders and submission 2024
for Wallonia, the emissions from grazing for dairy and-dairy cattle from Flanders are reported in
category 3Da3 instead of in category 3B (resp. 3BHa3&1b).

Annex 5D gives an overview of the parameters used in Flanders.

5.3.6 Crop residues applied to soils (category 3Da4)

As requested by the review team, thesMdrhissions from crop residues applied to soils are estimated
for the first time in the 2026 submission according to the methodology starting at p.18 in the EMEP/EEA
Guidebook 2023, which, in turn, refer to the 2019 Refinement tot the 2006 IPCC Guidelines
(IPCC2019).

Data on crop production (area and yield) originate from STATBEL, the Agency of Agriculture and
Fisheries, ILVO and the Manure Bank (VLM) (see tabi25h In Flanders, both the crop residues of

the main cultivation and cultivations on the same plot in the same year before and after this main
cultivation are taken into account.

In Belgium, no crops or residues are burned. Therefore, the.Rtads taken zero.

In Wallonia and Brussel, no data to estimate the fraction of afpamwend residues of crop removed
(Fragemove(r) for purposes such as feed, bedding and construction is available. Therefore, the fraction

is assumed zero, as also proposed in IPCC2019. In Flanders, for most crops the fraction is also assumed
zero. Exceptions are summer and winter oats, summer aret winéat, silage maize, triticale, summer,
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winter and brewing barley, summer and winter rye. After consulting experts, the Dutch value of 0.9 was
adopted. This value is more accurate than retaining the 0 that was previously applied since straw removal
is a common practice in Flanders.

Wallonia and Brussels apply the defaulv&ue of 1, while Flanders uses a cspecific kvalue based
on expert knowledge, taken from de Ruijter & Huijsmans (2019).

All regions use the IPCC2019 default values (see tables 11.1a and 11.2) for all parameters. An exception
is that for dry matter content of sugar beet (26%), fodder beet (15%) and chicory (26%), the value is
regionspecific.

The alternative method to calculate Awith slope & intercept has been applied. Flanders uses the
equation from IPCC2019, Table 1120 i € i a & N@ 0 Qi. wQN 0

In Wallonia and Brussels, the A is calculated with the equation of IPCC20f¥cause an error was
detected in the equation in IPCC2069°0 — { aé A'@ 60 Qi O@A T

In Flanders, the Niemissions for category 3Da4 are calculated using the EMAV3.0 model.
Table3-26 gives an overview of the source of the activity data and fractions used.

Table3-27 Activity data (AD) and fractions used

AD & fraction used Flanders Wallonia

1990 2006: STATBEL

2007 2011: STATBEL, ILVO
Yield Freshr) 2012 recent: Agency of

Agriculture and Fisheries,

STATBEL, ILVO STATBEL
1990 2006: STATBEL
Cultivated crop area 2007 recent: Manure Bank
(VLM)
DRY IPCC2019 (table 11.1a) or regispecific
FraGumt NO
Fragemove Regionspecific NO
F Regionspecific 1 (default)
Rac(h Not used, alternative method IPCC2019: slope & intercept
(table 11.2)
AGpwm() IPCC2019 (table 11.2)
Nac(m IPCC2019 (table 11.1a)
EF Default (EMEP/EEA Guidebook 2023)

Brussels plans to estimate the Ngtnissions for this category starting from the 2027 submission.
5.3.7 Farm-level agricultural operations (category 3Dc)

5.3.7.1 Particulate matter

PM emissions from agricultural operations are estimated and reported in the category 3Dc. A Tier 2
methodology of the EMEP/EEA Guidebook 2023 (Tabléseahd 38) is used. The same methodology

is applied in the 3 regions. The crop types and emission $cton table 36 and 38 of the EMEP/EEA
Guidebook 2023 are used.

In the three regions, the cultivated area originates from STATBEL.
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NH3; emissions from manure storage on the farm are reported in category 3B. Hence, the notation key
IE is used in category 3Dc for NH

5.3.8 Manure processing (category 3Dd)

5.3.8.1 NHs

For Flanders, under 3Dd, emissions from processing of animal manure are reported (= handling of
animal manure). The processing occursfafin as well as on farm. Manure processingfafi leads

to ammonia emissions and is very common in Flanders amdnisany cases obliged. As described
above, Flanders has a severe manure surplus. Therefore successive MAPs are implemented. Among
other things, the MAP describes the amount of manure that a farmer can apply to his agricultural soils.
Briefly, this dependsrmthe proportion of the amount manure produced to the available agricultural soils

of that farmer. The manure surplus (the part that may not be applied to the soil) must be either exported
or processed. A farmer who has excess manure (more rdribes hds allowed to apply on the land)

is, in other words, in most of the cases obliged to transport the manure to a processing company. This
amount (net export and amount processed) is inventoried by the Manure Bank of the VLM.

Smalls cal e manure processing includes pocket di ges
manure is converted to biogas and digestate. Emissions from the digestate remaining after pocket
digestion could not be taken into account due to lack taf. da

From 2012, data are available in the Manure Bank (VLM) dataset on the presence of pocket digesters

on agricultural farms. However, no data are available on the amount and type of manure that is
effectively digested. It is therefore assumed that all liqun&hure from cattle, and since the 2025
submission also from swine, on the exploitation goes to the pocket digester when a pocket digester is
present on that exploitation. Manure from other animal categories is assumed not to be processed in the
pocket digster.

In the absence of specific emission factors for pocket digestion, the same emission factor as for digestion
at professional manure processors is used. In 2024eMi$sions from manure processing account for

3 % of the total NHlemission from agriculture in Flanders. The emissions from manure processing are
also calculated using the EMAV3.0 model. Based on data collected by the Manure Bank (VLM), the
amount and type of processed manure and the corresponding emission codffieidtt; emission

from manue processing can be calculated. Depending on the processing technique used, different
emission factors for Niexist. The techniques used are composting (i.e. biothermal drying), digestion,
biological treatment, physicochemical treatment, drying or a combination of those.

NH3z emissions from manure processing in Flanders are taken into account from 2000 on. Before 2000
manure processing was rare. The amount of processed manure increased significantly from 2000 on.
However, the NBElemission stabilized for the period 20@®12, and increased again till 2018. ThesNH
emission in the period 2019024 is considerably lower than in the years 2@DA8. This fluctuation

is due to the techniques used and due to a lower number of swine, which results in less manure produced
on the farm and therefore less manure to be psedesSince 2007 more manure is processed in a
biological treatment. This technique has a significant lower emission coefficient (0.05 %) than e.g.
biothermal drying (5.63 %). In 2023 there is considerably more manure processed in a biological
treatment cormpared to biothermal drying.

5.3.8.2 NOy

For Flanders, the N@emissions from manure treatment, on an industrial scale as well as at farm level
(pocket digestion), are reported under 3Dd (cfrsNHhe calculation is done with the EMAV3.0 model.
This is a new emission stage for Néince the 2024 submission.

The emission factors for NQ@ire equated to the,® emission factors according to the methodology of
Oenema et al (2000). No N@missions are calculated for the manure treatment techniques physico
chemical treatment and drying, due to a lack of emission factors. In the absence of specific emission
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factors for pocket digestion, the same emission factors as for digestion at professional manure processors
are used.

Table3-2410gives an overview of the activity data and emission factors foradd NQ used in 2024
for manure treatment on an industrial scale as well as at the farm level.

Table3-28 The emission factors (%) andtocessed (kg N) for each manure processing technique in
Flanders (2024)

ProcessiN proc¢Emission FabtkEmi ssion F axc
TechniquL(kg N) processed N) N/ kg process:
Composti 12 28 5. ¢ 0
Di gesti ( 569 0. ( 0. 0
Bi ologi¢ 19 26 0. ( 0.0
treat mer

Physi cocq 0 0. ( -
treat mer

Drying 4 436 1. ¢ -

Manure processing is not taking place in Wallonia and Brussels.
5.3.9 Cultivated crops (category 3De)

5.3.9.1 NMVOC

NMVOC emissions are calculated following the Tier 1 methodology of the EMEP/EEA Guidebook
2023 (Table 3L p 14). The activity data is the cropped area (in ha) originating from the national statistics
in the Walloon and Brussels and from the Manure BankMYIn Flanders. The emission factor used

is 0.86 kg NMVOC/ha as indicated in Tabld $.14.

5.3.10 Use of Pesticides (category 3Df)

The production and use of hexachlorobenzene (HCB) as a pesticide is prohibited in Belgium since 1974.
However, the possibility remains that other pesticides are unintentionally contaminated with traces of
HCB. Most of the active substances listed in theBEMGuidebook are at the moment forbidden in
Belgium. In fact, Tefluthrin is the only registered active substance that may contain HCB as an impurity.
In 2024, seven pesticides containing Tefluthrin from three manufacturers were sold and used in Belgium.
However, the safety data sheets for these products did not indicate the presence of HCB traces, indicating
that the concentration of HCB traces is in any case below 0.1 % by weight. The manufacturers have
been contacted to know whether their products comrtajntraces of HCB. We received answers from

two of them. One manufacturer answered that the HCB content in Tefluthrin is always below the limit
of 1 mg/kg. The other one answered that HCB has never been detected in Tefluthrin, despite active
monitoring.

For Flanders, pesticide use data are available for the periodZI2® and showed no use of Tefluthrin.
Because there is no evidence that HCB has actually been released during pesticide use in Flanders, the

notation key ONOO6 was applied.

For Walloni a, the notation key ONEO6 is used, be
Tefluthrin.

I n the absence of pesticide use dat a, Brussel s
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5.3.11 Field burning of agricultural residues (category 3F)
Field burning of agricultural residues does not
used. Field burning of agricultural residues is forbidden by law.

In Wallonia, here is the extract of the legislation: "Arrété du Gvt Wallon du 13 juin 2014 fixant les
exigences et | es normes de | a conditionnalit® en
pailles, chaumes et autres résidus de récatidyits sur ses parcelles. Dans des cas exceptionnels
justifi®s par des motifs phytosanitaires av®r ®s,
®nonc®e " | dalin®a 1ler (DecreeoftbeiWalloohé&over@mehtd8 Juoen 1 ndi
2014 establishing the requirements and standard
farmer shall not burn straw, stubble, or other crop residues produced on his or her parcels. In
exceptional cases justified by proven phytosanitegsons, the Minister may grant derogations from

the prohibition set out in the first paragraph through an individual deciyibnis concerns more than

95 % of the farmers.

In Flanders field burning practices are forbidden since 2014
(https://navigator.emis.vito.be/detail?wold=62333. This legislation replaced earlier legislation in which
burning in open air was forbidden. In a study (2002) performed by the VITO based ah i@ it

was assumed that the amount of field burning was negligible to not occurring.

5.4 RECALCULATIONS AND IMPROVEMENTS

5.4.1 Recalculations
In Wallonia:

- Inresponse to recommendations of the 2025 NEC review, these recalculations occurred:
o 3Dal: NH emission factor for mineral fertilisation has been updated and aligned with
the data of Flemish consumption of different fertilisers types.
0 3Da4:the newsource of Nl mi ssi ons O6crop residuesd has
time in 2026 submission.
0 NOx & NH3 emissions have been split in 3Da2a & 3Da3.
- Update of the weight of broilers which impacts the NMVOC emissions of this subcategory.
In Brussels: the same revisions as Wallonia were implemented, except for the new source of NH
emi ssions O0crop residuesdé that is planned to be

In Flanders:

- Inresponse to recommendations of the 2025 NEC review, these recalculations occurred:
o 3Dal:NHemi ssions for the group 6ot her synthe
time for the whole time series.
0 3Dad:newsourceof ¢ mi ssi ons &écrop residuesd was e
- 3B, 3D: Update of activity data 2023 (overall)
- 3B, 3D: Update of animal numbers, especially for cattle and swing 2000
- 3Bla, 3B1b, 3B3: update of the methodology to compute &ldl NQ emissions of low
ammonia emission stables
- 3Bla, 3B1b and 3Da3: update of the weight of cattle resulting in lower NMVOC emissions
- 3B3: update of activity data of swine resulting in higher NMVOC emissions
- 3Dal: update of activity data for inorganic fertiliser starting from 2011
- 3Da2a: update of activity data for animal manure applied to soils for the whole time series
- 3Da2c: update of the amount of compost applied for 2023, leading to higher emissions for NH
and NQ.
- 3Da3: update of activity data for pasture for the whole time series
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- 3Dd: update of activity data for manure treatment resulting in higheaR8INQ emissions

5.4.2 Improvements

In Flanders, in 2024 a study was started to calculate theaNtHNQ emissions from the application of
organic and synthetic fertiliser and grazing in a more detailed way. Results are expected to be included
in the 2027 submission.

At the earliest in 2027, a study will be started to extend the EMAY®@el with the calculation of
NMVOC and PM emissions. The methodology (including all calculation factors) used to estimate the
NMVOC and PM emissions will be revised as well.

Also in Flanders, the EMAV model is subject to continuous review processes. Each year, when relevant,
the results of the Review of National Air Pollutant Emission Inventory Data are taken into account.
Results of new scientific research, the outcome of NEE&view, etc. can lead to an update of the
EMAV, NMVOS or PM methodology. Depending on the content of the update, this can result in new
emission data.

In Wallonia and Brussels a lot of work has been done to improve the coherence and the harmonisation
of the regional inventories. Wallonia will pursue the application of the 2023 Guidelines and the
examination of the results of the studies in Flandersdesiple integration in the inventory.

In Brussels, the emissionsof NBHr om o6cr op resi dues applied to soi
2027 submission.

In addition, efforts will be continue to improve the coherence and the harmonisation of the inventories
across the three regions (e.g. 3Da4 crop residpeled to soils).
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6 WASTE (NFR SECTOR5)

Section last updated in March 2026
Waste sector emissions are classified into 5 categories as descilizduei-29.
Table3-29 Main emissions of the 5 waste categories in Belgium

Waste categories Main emissions

Solid waste disposal [NMVOC,,,PMM TSP
Bi ol ogical treat ment | NMVOC

anaerobic digestion

Waste incineration, N Q, NMVOG, B PM TSP,
of waste (5C) PCDD/ F, PAH, HCB
Wastewater handling NMVOC,s; NH

Ot her (5E): <car and NMVOC, , NGO PM PM TSP,

PCDD/ F

6.1SOLID WASTE DISPOSAL ON LAND (CATEGORY 5A)
The NMVOC emissions from land disposal of solid waste are calculated in Flanders and in Wallonia.

No waste disposal sites are located in the Brus3afstal Region in Belgium.

In Flanders and Wallonia, NMVOC emissions calculations are based on Tier 1 methodology of the 2019
and 2023 EMEP/EEA Guidebook respectively. Unfortunately, Flanders has not yet been able to
implement review question B&EA-20250001. The emission factor mEMEP/EEA Guidebook 2023

will be included in submission 2027. The volume of landfill gas resulted from the IPCC model used for
GHG inventory and from the recovery data of the sites managers. The methodology is the one described
in the 2006 IPCC Guidelinemd 2019 Refinements (the methodology has not changed).

In Flanders, the emission factor used for NMVOC is 5.65 g NMVOC/m? landfill gas, coming from the
2016 EMEP/EEA Guidebook. In the 2019 EMEP/EEA Guidebook, the emission factor is expressed in
g NMVOC/Mg waste. However, the composition of solid waste dispissgltanging every year and by

the way, the content in NMVOC is supposed to change too. We must also take into account the volume
of biogas recovered. So it is preferred to use the net volume of biogas (calculated following the IPCC
methodology) and the assion factor of 5.65 g NMVOC/m? landfill gas, which corresponds to the 1.56
kg/Mg waste (2019 EMEP/EEA Guidebook) with the hypothesis of a default methane content of 50 %
(value close to the Walloon situation). The conversion of the mass p{i€kbn) into a volume of
biogas (in m3) is done by the formula: kg £H22.4/16/0.5 = m3 biogas, using the default concentration

of 50 % of CH in the biogas. More information can be found in the NIR (National Inventory Report)
chapter 7.2, Solid Waste Disposal.

In Wallonia, the 2023 EMEP Guidebook is applied since this submission and the default emission factor
of 3.6 kg NMVOC/Mg CH4 is used. The amount of CH4 is calculated following the IPCC Guidelines
(see the National Inventory Document for more details).

PM emissions (Pl PMio & TSP) are calculated following the Tier 1 methodology of the EMEP/EEA
Guidebook 2019 in Flanders. The same AD are used as for the GHG inventory. Data on amounts of
waste disposed and composition of waste are annually provided by the Flemish Waste @Qyai\dy,

Based on the codes and descriptions in the data files, waste amounts can be classified into the following
categories:
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- MSW: municipal solidwastt ihousehol d waste, waste from mun
- sludge;
- i nert materials (fAasbestos cement wast eo, fi ce
- industrial waste (different categories).
For industrial waste, the amount of waste deposited is the sum of different OVAM categories in the
waste data files (including also fAmixed buildin
solidified wasteo).

In 2024 a study was conducted to evaluate the methodology and adapt it if necessary. The results of this
study will be implemented in the submission of 2026. Unfortunately, Flanders has not yet been able to
implement the results of the study. This willibeluded in submission 2027.

In Wallonia PM emissions (PM, PMio & TSP) are calculated following the Tier 3 methodology of the
EMEP/EEA Guidebook 2023.

Table3-30 presents the amounts of waste (in ton) disposed at solid waste disposal sites (SWDS) in the
Flemish & Walloon regions since 2000, including inert waste (for Flanders) and sludge.

Table3-30 Waste disposition in Flanders and Wallonia per year

Annua amount FIl ander s Wa | n
1 354 6 6
1 162 85

WNWWOIFRPONOOODOURARBRAIRMJOWNE O—
NONOOUUITWPARWOUIITOWOONWNNO®OO|w
PRA,rOOOCOPRRFRPRWRPRNOWOOWRAONOUIO

NNRNNONNONNRNNONNOMRNNNOMNONMNONNMNNOMNNNNOMNNNNNDN—
cNoloNoNoNoloNoNololoRoNoNolloNoNololoNoNoNoloNoNe)
NNNNNRPRRRPRPRPRRRPRPROOODOOOOOOO
ARWNROOONOUIDNWNRPROOO~NOUIAWNERO
RPRPRPRNRPNNMNNONMNNAENNNNDOCIN SN 00
COUTORNOORONWNONWWUI~NO0WOON D
RPOORWNRMAWORNUNRORNNAR OO
OCWNOOWOONOWONUIIOODDNOWWMDODONOD
NNONNWWNRWRARNONOONR R P OO®

AR O NOWONUARONUWWROOU R ©o XY=
domoPPPPPRPPRPRPERPRERENNNNNRPNN®
PO OOCWNRPPRPWARNNORAIONNONNOD
CO"@wWIl©OONNOWOR N ©OR©®®OU|o
N LU ORRUOPWOOR®PUIE ©OWANDN|-—

N W e
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The Tier 3 methodology allows taking into account the average wind speed in Belgium (3.7 m/s)
measured by the Royal Institute of Meteorology. The EF for Wallonia are the following:g#s2Mg
waste, 0.101 g1odMg and 0.015 gu2sMg.

In response of 2023 review, PM emissions from handling of land/pebbles & stones have been integrated
in Wallonia. So, the Tablé -2 presents the amounts of waste including land/pebbles & stones to have
the total waste for PM emissions calculations.
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In Wallonia, CO emissions related to flaring in SWDS are very limited and activity data are not always
available: most of time, the data available are the biogas burnt in motors for energy purposes. These
emissions are reported in energy sector. For exampl 2020, the only data available is the CO
emissions in one SWDS and linked to the use of two motors (33 tonne CO). There is no information
about flaring. So the notation key NE is used for CO emissions in Wallonia.

Landfills (Flanders) report emissions of CO for several years in their integrated environmental reports.
The emissions are below the reporting threshold. For the other years no emissions are reported and
therefore notation key ONE® has been used.

6.2BIOLOGICAL TREATMENT OF WASTE (CATEGORY 5B)

NHs emissions from compost production, allocated in category 5B1 are estimated in the three regions
using regional activity data combined with a default emission factor of 0.24 kijoNke of organic

waste (EMEP/EEA Guidebook 2023, table 3.1). The calculation is based on the amount of household
waste entering the composting plants.

NMVOC emissions from biological treatment of waste, composting (category 5B1), are taken into
account in the Flemish Region. Activity data originate from OVAM.

Table3-31 gives an overview of the used and NMVOC emissions calculated in Flanders for the entire
time series in category 5B1. An emission factor of 0.0338 kg/tonne is used.

Table3-31 AD and NMVOC emissions for the sector 5B1 in Flanders per year

Waste compost e NMVOC emi ssi or
1990 138 001 4. 67
1995 271 636 9.19
2000 828 873 28. 05
2005 768 967 26. 02
2010 736 369 24. 92
2015 649 015 21. 96
2020 663 254 22. 44
2021 663 254 22. 44
2022 663 254 22. 44
2023 663 254 22. 44
20214 663 254 22. 44

As recommended during the 2025 NEC Review, the Walloon region estimates the NMVOC emissions
from composting using the emission factor of Flanders.

In the Brussels region, it was unfortunately not possible to implement this change. It will be included in
the submission 2027.

This emission factor was estimated in the UGent study [V. Dhaene, A. V. Hyfte and H. V. Langenhove,
"Emissies van vluchtige organische stoffen in Vlaanderen: verfijning van de inventarisatie en van het
relationeel verband met troposferische ozon," 200Kl¢asurements were taken in 5 Flemish
composting plants for organic waste, before and after the biofilter. An emission factor of 0.0338 kg
NMVOCs per ton of composted waste was obtained.

Regarding 5B2 Biological treatment of wast&naerobic digestion at biogas facilities, it is considered
that all the biogas is burned and emissions are integrated in 1Ala. Akmidsions are reported in
Manure processing 3Dd (that includes not only anaerobic digestion, but also other processing
techniques)(see al$03.8Manure processing (category 3DdYlanure processing (category 3d)
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6.3WASTE INCINERATION (CATEGORY 5C)

The waste incineration category (category 5C) includes incineration of municipal and industrial waste,
incineration of hospital waste and incineration of corpses (crematoria) as well as open burning of waste.
The emissions of the waste incineration plavite energy recovery are allocated to the category 1Ala.

The category 5C1la is key category for Cd, Hg, Cr, Ni, Zn and PCDD/F in terms of emission trends.

6.3.1 Waste incinerators

In Wallonia, following a legal decree in 1998, the air emissions from municipal waste incineration were
measured in 1998 by ISSeP (Institut Scientifique de Service PulSicientific Institute of Public
Service) and the results were validated by a Stg&ommittee. Since 2000, a continuous measurement

of dioxins has been put in place for the 4 incineratatps://environnement.wallonie.be/home/gestion
environnementale/risquedntinusetpollutions/incinerateurs/resea@controle.html Since 2004, the
amount of incinerated waste (in ton) and the annual emissions are reported annually by the operators in
a software dedicated to environmental reporting, called REIWA, in the contex@RfR. The annual
emissions are calculated on the basis of stackune@ment (when they are available) or emission factors
(when stack measurement are not performed annually). The annual emissions SMOC, SQ,

NHs, TSP, CO, Pb, Cd, Hg, As, Cr, Cu, Ni and PCDD/F are calculated on the basis of stack
measurement. The emissions of Rdnd PMp are assumed to be equal to the emissions of TSP, except

for one plant which has PMand PM, stack measurement. For BC, we use the emission factor of the
EMEP/EEA Guidebook 2023 (3.5 % of BM.. For Se and Zn, the annual emissions are calculated on

the basis of the emission factors given in the EMEP/EEA Guidebook 2023 or plant specific emission
factors calculated on the basisstack measurement from previous years. For PCBs, 3 of the 4 plants
perform stack measurement and the emissions of'th@afit are based on a plant specific emission
factor calculated on the basis of stack measurement from previous years. For PAHSs, the emissions are
calculated on the basis of the Tier 1 emission factors given in the EMEP/EEA Guidebook 2023 for
source categy 5Cla Municipal waste incineration.

The entire HCB time series has been corrected in 2019 to use the emission factor given in the
EMEP/EEA Guidebook 2023: 0.0452 mg/tonne rather than a very high emission factor of 2 mg/tonne
which was based on a measurement in 1996. The emission factd452 @s used to estimate the HCB
emissions of 3 plants. The HCB emissions of 4tte plant are calculated on the basis of stack
measurements.

During the 2017 NECD Comprehensive Review, the TERT noted that when continuous measurements
are used to estimate annual emissions, there is a risk that operators have misinterpreted the IED and
have subtracted the value of the confidence interval althihigjsubtraction must not be applied in the
context of reporting annual emissions. This issue relates to an-estitaate of the emissions. The

TERT recommended Belgium to organise a survey among operators to identify which ones are reporting
underestimded emissions and try to derive a methodology to adjust national emissions over the time
series. Wallonia followed this recommendation and identified 2 operators that reported emissions for
NOy, TSP, S@, CO and NMVOC after subtraction of the confidence interval since 2008.

For the 2018 submission, the emissions of these pollutants have been adjusted to add the confidence
interval from 2008 to 2016. No recalculation was needed feR2@08 years because the operators did

not use the continuous measurements to estimate timeiabemissions before 2008. They used periodic
measurements without subtraction of the confidence interval to estimate their annual emissions before
2008. Wallonia will prevent understimated reporting from operators in the future.

For the 2019 submission, the emissions of NMVVOC from 2008 to 2016 have been adjusted for one plant
to subtract the confidence interval that was erroneously added for the previous submission. Indeed, the
plant did not use the continuous measurements tma&stitheir emissions of NMVOC from 2008 to

2016. They still used the periodic measurements without subtraction of the confidence interval.
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The ranges of implied emission factors in 2023 are present@&dhle 3-32 for each pollutant and
compared to the emission factors of the EMEP/EEA Guidebook 2023.

Table3-32 Implied emission factors in 2023 in Wallonia compared to EMEP/EEA Guidebook 2023

Pollutant Uni t EMEP 2016 EF range |
NQ( asz NO g/ tonne 1071 47-360
NMVOC g/ tonne 5.9 0 .-78

SQ( asz SO g/ tonne 87 28 73

N H g/ tonne 3 2-18

PM s g/ tonne 3 2 .-/, 5

P Mo g/ tonne 3 2 -5

TSP g/ tonne 3 2 .-158

BC g/ tonne 0.105 0.09265
coO g/ tonne 41 336

Pb mg/ tonne58. 0 281

Cd mg/ tonned. 6 2 .-274

Hg mg/ tonnel8. 8 320

As mg/ tonneb6. 2 4-2 6

Cr mg/ tonnel6. 4 125

Cu mg/ tonnel3. 7 2460

Ni mg/ tonne2l1. 6 2894

Se mg/ tonnell. 7 7-2 2

Zn mg/ tonne24.5 211830
PCDD/ PCDF ng/ tonneb2.5 49 75
Benzo(a)pyrenOg/tonne8. 4 8. 4
Benzo(b)fluorfOg/tonnel7.9 17.9
Benzo(k)fluorOg/tonne¢9. 5 9.5

| ndenec(dl),p2y,r3e|Og/ tonnell. 6 11. 6
PAHs (#otal 10g/tonned7. 4 47 . 4

HCB mg/ tonneO. 0452 0.2 0452
PCBs Og/ tonne¢0. 0034 0. 425170
For the reporting ot PCBs emissions, Wallonia
of the 209 congeners (Atotalod PCBs) i s

DIN). We measure 6 congeners (DIN PCBs) and multiply time sf the 6 DIN PCBs by 5. With this
methodology, we get a good estimation of the sum of the 209 congeners by only measuring 6 congeners.

equivalent

for this

co

esti mat e

met hodo

in the range ofl ng/Nm3 to 100 pg/Nm3 (the upper value corresponds to highly contaminated gaseous
n | i keo -TEQRm3.Ittlkencent r

There is no toxicity
effluents) while the fAdioxi
sum of the 209 congeners,

t he

@udt,i batxheinmagsiisknet o

PCB

significant. It is unclear if the PCBs emission factor in the EMEP Guidebook 2023 corresponds to

Andioxin |

TEQ/Nm? but regarding the much highex vV u e s
emi ssion

t he PCBs

keo PCBs or

f ac

itotal O PCBs because the
used as EF for fitotal 0 PC
tor in the Guidebook corres

For category 5C1bi Industrial Waste Incineration,,Bkr 2010 2019, the TERT noted that the PM
estimate is equal to the estimate for fgMvhereas for this category Rpestimates would be expected

to be higher than (rather than equal to)-BMstimates. In response to a question raised during the
review, Belgium explained that emissions for this category come from a single incinerator plant in the
Walloon region. This activity corresponds to flaring in chemical industry and not to municig@ wa
incineration. Since no solid or liquid waste but only gas waste is incinerated there, the EFs in the waste
chapter are not suitable for this type of waste. The EFs are supposed to be the samg fKRMNd
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TSP as per the combustion of gaseous fuels in the 1A2 combustion in industry chapter. In absence of
emission measurements for RMand PMs Wallonia assumes a conservative approach where
emissions are the same for PMPM. g and TSP. The TERT noted that the issue is below the threshold

of significance for a technical correction (emissions in 2019 are only 1.046 t).

For the calculation of Pbt and PMo emissions of municipal waste incinerators (reported in category
5C1a for the part of waste incinerated without energy recovery), the same approach is used: only TSP
is measured at the stack, so Wallonia assumes thag&id PMo emissions are equal to the emissions

of TSP, except for one plant which has RMnd PMo stack measurement.

The only hospital waste incinerator has closed since 2005. Some hospital waste is incinerated in the
municipal waste incineration plants. These emissions are thus included in the incineration plants, in
category 5Cla Municipal waste incineration. The -hamardous hospital waste (A&B1) can be
incinerated in the 4 municipal waste incineration plants. However, only one municipal waste
incineration plant is authorized to incinerate
used for all the pollaints in category 5C1biii Clinical waste incineration.

In the early 1990s, about 45 % of the waste was still incinerated without energy recovery. Since 2006,
the 4 municipal waste incineration plants are fully equipped to produce electricity. The emissions with
energy recovery are allocated in the energy secategory 1Ala. A small part of the emissions from
municipal waste incineration is still allocated in the waste sector, category 5Cla, when waste is
incinerated without energy recovery because of occasional problems in the energy recovery systems. In
2010, 2011 and 2012 this represents 1.5 % to 2 % of the incinerated waste. In 2013, this représents 20
of the incinerated waste. In 2013, the fraction of waste that has been incinerated without energy recovery
is higher than the previous years becauseutigrte of 2 of the 4 waste incineration plants in Wallonia

had to be stopped during more than 6 months for repair. From 2014 to 2023, the incinerated waste
without energy recovery represents 2 % to 5 % of the incinerated Wwabte3-33 presents the amount

of wastes incinerated with and without energy recovery in Wallonia.

Table3-33 Amount of wastes incinerated with and without energy recovery in Wallonia

Amount of waste With eWi t hout Tot al
Wal l onia (ton) recoveryrecovery

1990 199 157 356
1995 210 181 392
2000 242 82 ( 324
2005 476 21 498
2010 859 17 876
2015 1 005 20 ¢ 1 026
2020 962 19 : 981
2021 979 29 ¢ 1 020
2022 962 21 983
2023 929 51 ¢ 980
2024 956 32 ¢ 989

Because of the high amount of wastes incinerated without energy recovery in 2013, the emissions
reported in 5C1a are much higher for this specific year.

The NH; emissions reported in 2018 are 10 times as high as other years of the inventory for this category
and no NH emissions are reported in 2017. These emissions are directly coming from one industrial
waste incineration in the Walloon region and this plant performs afndxdglysis each year on its
incineration plant. In 2017, the NHnalysis was below the detection limit and the plant reported 0 for
NH3; emissions for this installation and so Belgium reported O emissions in the inventory.
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For 5C1bi industrial waste incineration, iHor all years, the TERT notes that there is a lack of

transparency regarding trend and reported notation key. Indeed, the emission peak in 2018, is not clear

enough to understand this outlier in the time series. MoreoverehMi$sions are reported for the whole
-POQS perioce Petpiunt explaing that thel NEI 6
emissions are reported by a single plant regarding its industrial waste incineration and that téfore 20
the plant did not report emissions from its incinerator separately but under 1A2c (Stationary combustion

ti me series si

nce

2010

in manufacturing industries and combustion: Chemicals).

f

or

In Flanders, the plants are obliged to report their emissions yearly in an emission report. These data are

integrated in the emission inventory. Emissions of N&», TSP and heavy metals are provided by the
facilities or are calculated by means of plant specific emission factors. Emissionge@elNPM s are

calculated as a fraction of TSP.

As in Wallonia, Flanders conducted a survey among operators of waste incineration plants to identify

which ones are reporting underestimated emissions because the confidence interval is subtracted. Only

33 % of the operators reported real emissions. Thgaaies were urged to report the actual emissions

in future. The correction of the historical data is completed.

All (intermunicipal) waste incineration plants produce electricity since 2005. The emissions are

allocated in the category 1Ala when energy is recycled or in the appropriate category of 5C when there

is no energy recovery.

In Flanders the PCDD/F emissions for the years 19999 (industrial and domestic waste) are based

on the results of a study performed by VITO under the authority of VMM (Polders et al., 2003). Since

2000 the emissions of domestic waste incineration grertex in the yearly environmental reports.
Since 2000 the emissions of industrial waste incineration are calculated by using activity data and
emission factors. The activity data are the amount of waste obtained from OVAM. The emission factors

are takenrom the UNEP Standardized Toolkit for PCDDFable3-34).

The HCB emissions are calculated by using activity data and emission factors. The activity data are the

amount of waste obtained from OVAM (Public Waste Agency of Flanders). The emission factors are
taken from the EMEP/CORINAIR Guidebook for HCBaple 3-35).

Table3-34 Emission factors of PCDD/F for the sector 1Ala Incineration of waste in the Flemish region

Fuel Uni t Val uRef erence

I ndustriOg TEQ/ 0.5 UNEP Standardized Tool
i ncineration; Munici p.
High tech. combusti on,

Hazardo(Og TEQ/ 10. 7EUNEP Standardized Tool
i ncineration; Hazar do
t ech. combusti on, soph

Clinicalbg TEQ/ {1 UNEP Standardized Tool
i ncineration; Medi cal .
Hi gh tech, continuous,

Sewage §0g TEQ/ t0. 4 UNEP Standardized Tool
i ncineration; Sewageod:
t haer t | full APCS

Table3-35 Emission factors of HCB for the sector 1Ala Incineration of waste in the Flemish region

Fuel Uni t Val uRef erence
I ndustrig/tonne|0. OCEMEP/ CORI NAI R Gui deboc
Hazardo(g/tonne|0. OCEMEP/ CORI NAI'R Guideboc
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Fuel Uni t Val uRef erence

Clinicalg/tonne|0. OIJEMEP/ CORI NAI R Guideboc
Sewage gg/tonne|0. OCEMEP/ EEA Guidebook (20
Domesti (Og/tonn¢45. cEMEP/ EEA Guidebook (20

All (intermunicipal) waste incineration plants produce electricity since 2005. The emissions are
allocated in the category 1Ala when energy is recycled or in the appropriate category of 5C when there
is no energy recovery. Emissions due to clinical wastmeration (category 5C1biii) are included in
category 5C1bi (industrial waste incineration).

Since submission 2021, we made changes to the allocation of emissions with and without energy
recovery from waste incineration plants. After a thorough analysis, we obtained alignment between all
pollutants. This adjustment affects the allocation betwédand 5C of all NEC pollutants.

In the Brusselapital Region, the last waste incinerator without energy recovery has been closed in
1998. Historical emissions from the incineration of sewage sludge in one of the two wastewater
treatment plants for the period 2004 to 2009 were inclddethe first time to the inventory for the

2022 submission. Emission factors for TSP, :FMPM,s5, SO, CO and NQ are based on stack
measurements. For other pollutants the emission factors of the EMEP/EEA Guidebook 2019 are used
(Table 32 Tier 2 emissin factors for source category 5C1biv Sewage sludge incineration). During the
2022 NECD inventory review, the TERT noted thatBEmissions from incineration of sewage sludge
were equal to PM emissions while the TERT would have expectedifR¥hissions to be higher than
(rather than equal to) PM emissions. As the stack measurement data are only available for TSP, by
default the same emission factor was used foioRIMd PMs. For this 2023 submission, Belgium
followed the recommendation of the TERTated to this observation, and used the split from TSP to
PMyo and PM s provided in the 2019 EMEP/EEA Guidebook. Also the activity data (weight of sludge
incinerated) were added to the inventory in order for the TERT to be able to estimate the implied
emission factors.

6.3.2 Emissions by cremation

For Flanders: the activity data are derived from the yearly statistics of crentafbaiale 3-36). For

dioxins, an emission factor of 0.069 ug TEQ/cremation is used (results of measurements made by the
Flemish governmeritDepartment Omgeving/Afdeling Milietnspectie). The calculation of particulate
matter (TSP, PM, PM.5) is done with an emission factor of 0.005 kg/cremation and for Hg an emission
factor of 0.049 g/cremation is used.

For the Brussel€apital Region, the emission factor for dioxins is 27 ng TEQ/cremation as stated in the
EMEP/EEA 2023 guidebook. The number of cremations comes from the crematorium itself.

Table3-36 Number of cremations in the Belgian regions for the period 12824

FIl ander sBrussel :‘Wall oni a
1990 9866 7217 3790
1995 17 076 5477 6529
2000 23 133 5463 7197
2005 28 128 6026 9288
2010 33 619 6121 11 069
2015 41 935 5563 16 009
2016 41 657 5283 16 538
2017 43 215 5231 16 774
2018 44 547 5096 17 600
2019 44 862 5033 17 890

13 hitps://statbel.fgov.be/en/themes/population/mortdifierexpectancyand-causesdeath/mortality
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FIl ander sBrussel :‘Wall oni a
2020 52 442 5901 21 863
2021 48 622 4591 19 660
2022 51 083 4833 19 811
2023 50 320 4814 20 425
2024 51 441 5027 20 857

For Wallonia: regional specific emission factors have been calculated thanks to measurements on site.

It concerns NQ@ CO, SQ, NMVOC, PM, Pb, Hg and dioxins. The new emission factors are lower than
previously but ités the result of modification o
are applied from 2013 on. Emissions from the other pollutants are estinsatgdhe emission factors

of the EMEP/EEA Guidebook 2023. The number of corpses is coming from the United Network of

Public Cremeoria (http://vnoc.be/).

Table3-37 Emission factors used for crematoria in Wallonia, before 2013 and after 2013

Pollutants Uni ts <2013 >2013
N Q g/ CAPI T4825 414. 3
NMV OC g/ CAPI T413 14. 98
SQ g/ CAPI T4113 1.782
PM s g/ CAPI T434. 7 0.505
P Mo g/ CAPI T434.7 0.505
TSP g/ CAPI T438.56 0.505
coO g/ CAPI T4140 45. 38
Pb mg/ CAPI 130. 03 20. 06
Cd mg/ CAPI 15. 03 5.03
Hg mg/ CAPI 12000 6.878
As mg/ CAPI 113.61 13.61
Cr mg/ CAPI 713. 56 13.56
Cu mg/ CAPI 112. 43 12. 43
N i mg/ CAPI 117. 33 17.33
Se mg/ CAPI 119. 78 19. 78
Zn mg/ CAPI 1160. 12 160. 12
Di oxi ns Og/ CAPI 10. 027 0.005
Benzo(a)pyr{(Og/ CAPI ]713. 2 13.2
Benzo(b)flu(Og/ CAPI ]7. 21 7.21
Benzo(k)flu(Og/ CAPI 16. 44 6. 44
| ndenec(dl),p2y,riOg/ CAPI 16. 99 6.99
PAH Og/ CAPI 133. 84 33.84
HCB mg/ CAPI 10. 15 0.15
PCBs mg/ CAPI 10. 41 0. 41

6.3.3 Open combustion of waste (small scale waste burning) (category 5C2)

Only Flanders estimates emissions of combusti on
heavy metals and since submission 2020 also of N®IVOC, SQ and CO. Since submission 2021

also emissions of heavy metals are estimated foril19®®.

To make the calculation, it is assumed that 5 % of the average amount of municipal waste is burnt in
open barrels (Van Rompaey et al., 2001). The amount of municipal waste per household can be found
on the website of the Public Waste Agency of Flandersiywwam.be). The number of households can

be found on www.statbel.fgov.be.
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Since the year 2011 the amount of waste incinerated decreases. In Flanders only under strict conditions
combustion in open barrels is allowed. A sensitization campaign of the Flemish government, Stook Slim
(smart heating, https://omgeving.vlaanderen.beksgtim) informs the public about the ban.

The emission factors of dioxins and PAHs are taken from a study performed by VITO/TNO under the
authority of VMM (Sleeuwaert, 2012).

Emission factors for heavy metals, NMVOC, TSP,1ENMM.s, BC, SQ, NOs and CO are taken from
EMEP/EEA Guidebook 2023, tablel3

In Wallonia, these emissions are not estimated.
Here are under, some extracts from the legislation that prohibit the agricultural open burning of waste:
Wallonia:

It is mentioned in thést pilar of the PAC (conditionality): Stubble management Prohibition of burning
of straw, stubble and other crop residues. Information: This provision applies to all agricultural plots
located in the Walloon Region for farms located totally or partialiyalloon territory. In case of
proven phytosanitary reasons, the Minister of Agriculture may grant an individual exemption to the
respect of this normh(tps://agriculture.wallonie.be/bc&einterdictiondu-brulagedu-chaumé

Forest residues: Art. 44. It is forbidden to burn slash throughout the year, except on areas of less than
fifty ares, on slopes of more than ten percent and in the cases and under the conditions laid down by the
Government. Art. 45. Without prejudice totiste 44, it is forbidden to carry or light fires, except in

areas specially set aside for this purpose and except in the context of forestry or hunting activities. The
Government may prohibit the carrying or lighting of fires in cases where it recogimesasgency or
necessity.

(http://environnement.wallonie.be/leqgis/dnf/forets/foret025)htm

Flanders:

Even if there was any field burning in the years before 2014, no activity data is available for these
activities. In the previously attached study, executed by the expert team of VITO in 2002, is mentioned
that even before 2014 there was very little bugrif agricultural waste. VITO had contacts with the
sector and they confirmed that the agricultural companies use other techniques to get rid of the
agricultural waste: as example: potato tops are sprayed to death, in fruit growing pruning waste is
shreddd. There is only some burning of waste when there is a phytosanitary reason. In this study it is
assumed that the dust emissions from incineration of agricultural waste are negligible and are therefore
not taken into account.

6.4AWASTEWATER TREATMENT (CATEGORY 5D)

For 5D1 Domestic wastewater handling, Flanders used to estimate previoysgnidions from septic

tanks using a country specific emission factor, however the reference of this emission factor from septic
tanks couldn't be traced anymore. Following Corsi et al. (2000)
(https://lwww.epa.gov/sites/production/files/26a8/documentsig_areasourcesNH3.pdf)  Flanders
may assume that emissions from residential septic systems are negligible and on recommendation of the
review team emissions of wastewater treateseptic tanks are not included in the inventory anymore
since the 2018 submission.
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The 2023 EMEP/EEA Guidebook proposes aiRission factor only for latrines (and not septic tanks)
but no activity data of latrines are available in Belgium. Here are under some extracts from Belgian
legislation explaining this absence of data.

The Walloon legislation determines minimum health standards for housing. Among them, toilet must
be equiped with water discharge and there must be one toilet per 7 people in house. So, a house with
only dry toilet (latrine) is not complying the legal minim health standards. A dry toilet can be added

on a voluntary base but it is not widespread at this time and there are no statistics on latrines. In the
Brussels region the whole population is connected to the public wastewater treatment network. The use
of dry toilets is rather rare and mostly related to a limited number ebfirevents. No statistics on the

use of such equipments are currently available. As in Wallonia having only dry toilet (latrine) is not
complying with legal obligations regarding using equipment in Brussels. The Flemish legislation
determines minimum health standards for housing. Among them, toilet must be equiped with water flush
and odour valve. The use of dry toilets is rather rare and mostly related to a limited humbeofbf one
events. No statistics on the use of such equipments are currently available. In Flanders, there is an
obligation to connect the discharge of domestic wastewater to the public wastewater treatment network
https://navigator.emis.vito.be/detail?wold=239B1scharges of domestic wastewater to the rainwater
drainage is prohibited. If the public road is not provided with a public sewer network, a discharge of
domestic wastewater into surface waters or into an artificial drainage way for rainwater is penmitted

the condition that is purified by an individual sewage treatment.

Also emissions of wastewater treatment, reported by the facilities in the integral environmental report
are reported under 5D.

For NHs;, SG and NQ emissions, the TERT noted that there is a lack of transparency regarding peaks
of pollutant emissions for some years depending on the pollutant. In response to a question raised during
the review, Belgium explained that for certain years no emissionsoeed by the facilities because

they are below the reporting threshold. The TERT thinks that there is a time series inconsistency and
recommends that Belgium estimate facilities pollutant emissions for all years and not only when
emissions are above the reporting threshold.

The SQ emission is due to a boiler running on biogas and was assigned to 1A2e. The remaining NO
emissions in sector 5D are now negligible (the reporting threshold is 50 ton).

The NMVOC emissions from domestic wastewater handling have been calculated for the whole time
series since the 2019 submission. The emissions are calculated based on the emission factor from Table
3-1 of the EMEP/EEA Guidebook 2023. The activity data i wastewater volume treated in the
stations.

In Flanders, the types of wastewater treatment plants (5D2) are mechanical, biological, sludge drying,
biogas steam boiler, incinerator, stripping. For certain years no emissions are reported by the facilities
because they are below the reporting threshold

In the Walloon and Brussels Region no distinction can be made between industrial and municipal
wastewater treated by wastewater treatment plants, all NMVOC from category 5D2 for these two
regions are reported in 5D1. In Flanders domestic wastewater tgaigdtgported in category 5D1 and
emissions of industrial wastewater handling reported by the companies is reported in category 5D2.

6.50THER (5E)

This source is a key category of PIPMio, TSP and PCDD/F in terms of emission level.
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6.5.1 Car and house fires

Emissions originating from car and house fires are estimated feg, FN¥ho, TSP and PCDD/F. For

heavy metals only emissions originating from house fires are estimated. The same methodology is used
for the three regions in Belgium.

For 2012 to 2021 the number of fires is obtained from the Belgian fire brigade
(www.civieleveiligheid.be). For the other years the number of fires is calculated based on the average
number of fires per inhabitant; then this is multiplied by population giffen year. A split between
detached and attached house fires is calculated based on country/region specific figures for numbers of
houses per type (www.ibsa.be).

Table3-38 Split between detached and attached house fires in 2024

Regi on Det ached house¢eAttached housc¢
FIl emi sh regiond4d2 % 58 %
Wal l oon region39 % 61 %
BrusGapist al r g5 % 95 %

The emissions are calculated based on emission factors from the T&hl88334, 35, 36 Tier 2
emission factors of the EMEP/EEA Guidebook 2023 for car fires, detached house fires, attached house
fires, apartment building fires and industrial builglifires respectivelyTable3-39 shows the number

of fires in Belgium per type of fire.

Table3-39 Activity data per type of fire in Belgium

Year DetacheAttacheAppartelndustrVehicl e
house house buildir

1990 2100 3267 2204 457 2006
1995 2146 3332 2227 467 2042
2000 2170 3368 2251 472 2064
2005 2223 3415 2312 481 2107
2010 2314 3521 2426 497 2187
2015 2555 3890 2030 5509 2496
2020 2958 4532 4246 760 2977
2021 2493 3770 1838 592 2882
2022 2773 4145 2358 604 2911
2023 2801 4185 2381 610 2939
2024

6.5.2 Other sources

The other emissions in this sector come from the annual environment report of waste companies in
Flanders and Wallonia (other than incinerators). In Wallonia, each year, companies have to fulfil an
integrated environmental survey in the context é?EETR. The data in the air emissions section are
used to compile the Walloon emissions.

Flemish data in this sector are obtained from the annual reports the facilities have to provide. The Hg
and NMVOGemissions are caused by the dismantling of fluorescent lampsekNititsions are process
emissions from a scrubber's chimney.
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6.6RECALCULATIONS AND IMPROVEMENTS

6.6.1 Recalculations
In the Flemish region the following recalculations were made to optimize the inventory:

5C1bi: updated EF for HCB for hazardous waste incineration, provided in T-dble 6

In Wallonia, following recalculations were done:

5A: update of the methodology for NMVOC and PM with the 2023 EMEP/EEA Guidebook and
including of new data to improve the estimation of waste amounts for PM emissions.

In the BrusselCapital region, following recalculations were done:

5D1 Domestic wastewater handling: revision of the total quantity of water treated by wastewater
treatment plants in 2023.

6.6.2 Improvements

In the Flemish region, a study was carried out by the Flemish Institute for Technological Research
(VITO) on behalf of Flemish Environment Agency (VMM) with the aim of evaluating emission
calculations in the waste sector. The study also provides foregration of both greenhouse gases and

air pollutants in 1 tool. The results of the study will be reported for the first time in the 2027 submission.
Flanders will implement review question BA-20250001 Solid waste disposal on land. The emission
factor fom EMEP/EEA Guidebook 2023 will be included in submission 2027.

In the Brussels region, NMVOC emissions from composting (5B1) will be estimated for the 2027
submission on the basis of the emission factor used by the Flemish and Walloon regions.

6.7 QA/QC

All emissions delivered by the plants are validated and verified by a team of people experienced in
emission inventories. In addition, each year a trend analysis is carried out for all emissions per industrial
plant and sector. If any inconsistencies ajems are detected by the team, the industry involved is
contacted. Numerous contacts take place with the plant operators as well as with the federations
involved. In exceptional cases the inspection services are contacted.
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7 OTHER AND NATURAL EMISSIONS

Section last updated in March 2025

7.1BIOGENIC EMISSIONS

7.1.1 Flanders

NMVOC emissions of different forest types and of grassland are reported under IPCC code 11C. These
biogenic emissions are substantial and can account up to nearly 20 % of the total reported NMVOC
emissions.

The methodology to calculate the collective estimation of the biogenic NMVOC emissions is described
in Van Hyfte & Van Langenhove (2000) and based on a model by Guenther et al. (1993).

The basic formula used to calculate the biogenic emissions is:
Od 0 O-7

with:
Ny: the total area taken by ground cover y (m?/year)
z: the number of species of ground cover y
Dy: leaf density (kg dry matter/mz)

(: NMVOC emission factor for ground cover y at 30 °C and light intensity of Lf@8l/m?2s
(ng/mzhour)

9y: correction factor for real leaf temperature and light intensity

The ground cover in Flanders is defined by the wood mapping performed by the Flemish Region, based
on visual reading of coloured infrared aerial views taken during the period 1984 and ground
monitoring. After handling the information this results igraund accuracy to within 1 are. The ground
cover is corrected based on the LUC matrix. The LUC matrix is determined by the Gembloux University
(Gembloux Agro Bio Tech), a study conducted specifically for the LULUCF reporting in Belgium
(Bauwens et al.,@11).

The emission factors give the emissions in pug per hour in terms of the leaf demgityn? ground
cover). Emission factors are taken from literature and are specified for different compounds of NMVOC
(isoprene, monoterpenes and other NMVOC) and for different kinds of ground cover. An overview of
the emission factors used is giverTiable7-40.

Table 7-40 Emission factors for isoprene, monoterpenes and other NMVOC for different species of
ground cover in Flanders based on Simpson et al. (1999)

Ground ccl soprene (rMonoterpeneOt her N
(ng/ m]/ s)

Broadl ea

Beech 8.89 57. 78 192. 78
Oak/ Amer i|i5333. 33 17. 78 192. 78
Popl ar 5333. 33 0.00 192. 78
Ot her 5333. 33 17. 78 242. 22
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Ground cc¢cl soprene (rMonoterpeneOt her N
(ng/ m]/ s)

Mi xed Dbr ¢

Beech 20. 56 152. 22 285. 28
Oak 5298.61 112.50 285. 28
Popl ar 5298.61 95.00 285. 28
Ot her 5298.61 112.50 317.50
Mi xed cor

Larch 1349. 44 91. 11 197. 22
Scots pin2492. 22 168. 06 305.56
Bl ack pin2492. 22 321.67 605. 56
Spruce 4658. 33 302. 78 572.78
Dougl as 3349. 44 225.83 572.78
Ot her (dg2492. 22 321.67 258. 89
Coni fers

Larch 8. 33 125. 00 192.78
Scots pinl9. 44 291. 67 359. 72
Bl ack pin19. 44 583. 33 359. 72
Spruce 388.89 583. 33 770. 83
Dougl as 27. 78 416. 67 770. 83
Ot her 19. 44 583. 33 287. 78
Grasslan¢g0. 00 11. 11 23.33

The leaf density of a tree species expresses the amount of dry matter (g) of a tree in terms of the ground
area, taken by thispecies. The leaf density can vary significantly in the course of the seasons. Since
several factors can influence the leaf density, the calculations are made with average leaf densities
(already taken in account irable7-40).

Since the leaf temperature and the light intensity are the most important factors that influence NMVOC
emissions, a correction factor (specified for isoprene and terpene emissions) is taken from literature.

7.1.2 Wallonia

7.1.2.1 Methodology

The methodology used by the AWAC is based on Simpson and Guenther (EMEP/CORINAIR
atmospheric Emission Inventory Guidebook, 1999). The mass emission time of a plant species
occupying a given area is given by the relation:

0
Od& Qi i —88 &Yy 6 6 00
with:
S = Surface (m?)
EF = emission factor standanfithe species (g/gh)

B = foliar biomass of the species (g/m?)

C (T, light) = NMVOC emissions are highly dependent on temperature and sometimes light,
depending on the considered NMVOCs. This is taken into accoutitebgimensionless correction
factor. This factor can be calculated on an hourly basis, but the calculation has been done here on a
monthly basis, which here constitutes a good compromise between the accuracy of the estimate and the
availability of data (dta on PAR, photosynthetically active radiation from 400 to 700 nm, are not
available on an adequateate for the Walloon Region). This simplification increases the error of the
order of 20 %, whil is far less than the uncertainties in the emission factors.
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Isoprene emissions depend on both temperature and light intensity. The correction factor is then:
0 06 0o
with:

CL = Number of days per month times the number of hours of daylight the month (depending
on latitude)

and

g8

p Q8
with:
T = temperature in Kelvin foliar experimental (measured)

Ts = temperature reference leaf (very generally 303 K or 30 ° C) at which the emission factor is
determined

The other figures are empirical coefficients and the ideal gas constant.

For monoterpenes and other NMVOC, emission depends only on the temperature and the relationship
becomes:

with:
CL = Number of days per month . 24 (hours)
and
6 Q°®
T = temperature in Kelvin foliar experimental (measured)

Ts = temperature reference leaf (very generally 303 K or 30 ° C) at which the emission factor is
determined.

7.1.3 Forest area

The area of forest is taken from the forest inventories. The first Walloon forest inventory was conducted
between 1979 and 1984 (central year is 1981). The current permanent systematic sampling of the
permanent forest inventory was conducted between 188£2@08 (central year is 2001) and covers
each year 10 % of the approximately 11 000 sampling points (Lecomte & Rondeux, 1994). The third
cycle of the forest inventory started in 2009 and first results were made available by the end of 2011
(central years 2010).

7.1.4 Biomass

Regarding leaf biomass, Simpson and Guenther (1995) strongly recommend the use of local data if they
are available. For the main Walloon forest species (oak, beech, spruce, Douglas fir, pine), we therefore
sought densities measured in Belgium, includimshe compi |l ed by Duvigneaud
densities measured in neighbouring regions (North of France and the Netherlands). For other species,
the values used in France (Luchetta et al., 2000) were incllidete{-41).
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Table7-41 Leaf biomass for the main Walloon forest species

Species (LatlLeaf biomCountry oSource
Acer pseudopg3300 in Luchette
Al nus glutin2800 B in Luchett e
Betula pendy3200 B Duvigneaud
Carpinus bet3500 F in Luchett e
Castanea sat3600 F in Luchette
Fagus syl vat3118 B, F, NL Duvigneaud
Gl oaguen e
Bartelink 1
Fraxinus exq2700 DK in Luchett e
Larix decidiy3300 in Luchette
Picea abies 16390 B, F Duvigneaud
Tel l er, 1¢
1990; Bel k
1992; Rang
1981;
Pinus nigra|8133 B, F Neirynck e
Bonneau, 1¢
Pinus ni raj94o00 F in Luchette
Pinus sylveg8000 F in Luchett e
Popul us sp 3300 in Luchette
Prunus aviun3300 in Luchette
Pseudotsuga |12633 B, F Duvigneaud
Ponette et
Ranger et ¢
Quercus rubrn3200 in Luchett e
Quercus sp (3290 B, F Duvigneaud
Gl oaguen et

7.1.5 Emission factors

No emission factor determined in Belgium has been found in the literature. Emission factors are
essentially the compilation made by Luchetta et al. (2000) for France. The consistency of these emission
factors with those taken in the compilation of Hewad@1), which includes the emission factors of

more than 1200 species, has been systematically verified. Factors proposed by Hewitt (2001) were used
for three species: red oak (not treated with Luchetta), chestnut (the figure seems Luchetta
underestimatedpeech (Luchetta used for monoterpenes a factor of 21.7, based on a measurement made
in France, which strongly deviates values quoted in 6 other referefedd) {-42).

Table7-42 Emission factors for a number of species

Speci es Emi ssi o Emi ssi orEmi ssi o Vegetation
i soprenmonoter pOther N
(Og/g.h (0Og/g.h)(Og/g.h
Acer 0 0 1.5 1 M&9 Octo
pseudopl
Al nus gl |0. 1 3. 4 1.5 1 M&9Y Nove
Betula p|0. 01 2.9 1.5 15 Milr5c hoc 't
Carpinus|O 0.1 1.5 15 Ap5i Oct
Castanea|O 13.66 1.5 15 Ap5i Oct
Fagus sy|0. 1 0. 47 1.5 15 ApOi Oct
Fraxinus|0.1 0 1.5 1 JiBPeOct o
Larix de|0.1 8.2 1.5 15 Milrbc Oct
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Picea abj|l.1 2.1 1.5

Pinus ni |13. 2 0 1.5

Pinus ni|13. 2 0 1.5

Pinus sy|0.1 7.9 1.5

Popul us 51 4. 6 1.5 1 M&8Y Sept
Prunus alo0 0.3 1.5 1 M&89 Octo
Pseudots|0. 45 14. 8 1.5

menzi esi

Quercus 37.9 1.8 1.5 1 M8&89 Octo
Quercus 57. 3 0. 46 1.5 1 Ma¥% Nove

7.1.6 Correction factors

The average monthly temperatures of RMI were coded for each of the stations. The provincial averages
was then calculated. For light, monthly data proposed by Guenther, depending only on the latitude, were
used, based on an average latitude of 50 ° N éoR#gion. These two parameters were used to calculate
correction factors CT and CL on a monthly basis at the level of provinces and districts.

7.1.7 Vegetation period

Dates of budburst and |l eaf fall are listed in O0E:
Walloon Region Ministry, 1999). When calculating emissions from deciduous factor 0, 0.5, or 1 is
included in the equation as the leaves are absent amprdisring 15 days present during all the month.
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8 RECALCULATIONS AND IMPROVEMENTS

Section last updated in March 2026

8.1RECALCULATIONS AND IMPROVEMENTS IN THE ENERGY SECTOR

8.1.1 Recalculations
In the three regions:

Optimization of the regional energy balances for the year 2023 as the regional energy balances
for the year 2023 were provisional in the 2025 submission. Recalculation of the emissions.

Recalculation of road transport emissions 12923 with COPERT v5.9.2 instead of version
5.8.1: see chapter Transport.

Optimization of the OFFREM (mainly in the sector 1A2gvii: construction sector). Combustion values
of fossil fuels in OFFREM were adjusted for compliance with national energy balances as shown in
Table 81.

Table 81: combustion values used in OFFREM.

Fuel type Combustion ValCombustion Val
submission on)

Di esel 0.042695 0.043

Petrol 0.043774 0.0443

LPG 0.0465614 0.0473

In the Brussel&apital Region following recalculations were made in the Energy sector:

In 1Ala, from 2008 reallocation of sludge gas auto consumed by waste water treatment plant,
and from 2014 revision of natural gas and rapeseed oil consumptions of in cogeneration in the energy
balance., and correction of the Bémission factor of the municipal waste incinerator for the year 2013
based on PRTR measurements.

In 1A2gvii, 1A3eii, 1A4bii and 1A5b optimization of the Offrem emissions.

In 1A2gviii, revision of the sectorisation of gas oil consumption impacting the whole time series.
of the NQ emission factor of gasoil based on limit set by environmental permits, revisionyof SO
emission factor based oncdntent in line with the other regions, and from 2016 revision of energy
balance for gasoil and natural gas consumptions.

In 1A3c, revision of the energy balance for the period PR022 following new data available
from 2018 and revision of the conversion factor m3 to energy unitfor 2016 revision, @@€sion
factor of gasoil based on@ntent in line with the other regions., and for 202323 revision of the
energy balance.

In 1A3dii, revision of energy balance for the years 1990 to 2013, and 2022 and 2023.

In 1A4ai, from 2019 revision of the energy balance for gasoil and natural gas consumptions and
revision of the SQemission factor of gasoil based orec@itent in line with the other regions.

In 1A4bi, from 2014 revision of the energy balance, update of Tier 2 emission factors of
residential, and revision of the g@mission factor of gasoil based orc@tent in line with the other
regions.
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In 1A4ai, revision of the sectorisation of gas oil consumption impacting the whole time series.
In 1A4bi, revision of the energy balance.

In 1A4cii, revision of data from the OFFREM calculation model for the period iZDX2
(forest areas).

In 1B2av, update of activity data (gasoline sales).
In the Walloon region, following recalculations were made:
In 1A2gviii, 1A3eii, 1Adbiiand 1A5b optimization of the Offrem emissions.

In 1A3a and 1D: revision of the emissions from 2021 to 2023 to correct a previous mistake in
the calculation.

In 1A4cii, optimization of the Offrem model (forests areas).
In Flanders following recalculations were made:

Inland waterways: recalculation of the emissions of all air pollutants for the entire time series
with a new calculation model

1A4 other sectors:

The EISSAB_v2 was used to calculate the emissions for the CHP installations in the service and
agricultural sector, for the commercial/institutional sector and the residential sector. The emission
factors of the EMEP/EEA Guidebook 2023 were applied.

In 1A4bi, an update was made of the stoves forwoad firing based on data from the Flanders
energy balance.

1A4a, in the 2026 submission, fuel consumption data of the regional energy balances for the
years 2022 till 2023 have been revised. This had a minor effect on the emissions.

1A4Db, in the 2026 submission, fuel consumption data of the regional energy balances for the
years 2020 till 2023 have been revised. This had a minor effect on the emissions.

1A4c, in the 2026 submission, fuel consumption data of the regional energy balances for the
year 2023 have been revised. This had an effect on the emissions.

Also note that there was a problem in the previous version of EEB®#h the selection of a
NOx EF based on installed capacity due to a unit conversion that went wrong. That error has been
corrected. Fortunately, the effect on theN@als is very small (<< 1%). The latter also has an impact
on SQ, NMVOC and TSP, PM, PM:sand EC, because there too EF according to installed capacity.

The emissions (2002022) by selproducers on waste are no longer charged to 1A4a but are
counted as part of the waste sector.

The emissions (2002024) by seHproducers on sludge are no longer charged to 1A4a but are
counted as part of the waste sector.

Self-producers who submit a comprehensive annual environmental report are no longer included
in the EISSAB calculation, but this has a very small impact on emissions.

Fishery: Activity data fuel cost, fuel amount, fleet, average days at sea became available for 2022, what
results in a recalculation of the emissions fishery for that year (submission 2024 provisional data for that
year was used).

193



In 2020 an estimate was made of the 8@issions from natural gas combustion at the power stations

for the entire time series.1Ala: Since submission 2022, we made changes to the allocation of emissions
from flaring. We allocated the emissions from flaring to 5C1bi instead of 1Ala as reconametite
EMEP/EEA Guidebook.

1A3a: recalculation emissions 202822 due to new datasets received from EUROCONTROL

In 1Ala: In the 2024 submission, emission factors aiexeanined for the CHP installations
and autoproducers. EF of the EMEP / EEA guidebook 2023 are now used.

1A5b: Small changes in emissions occurred in the category 1AS5b/military aviation in the
Flemish region from 2018 on due to updated data in the Energy Balance.
In 1B2aiv, in the 2024 submission, a correction was applied for PCDD/F for 2021.

In 1A2d, in the 2024 submission, activity data were corrected in calculation of PCDD/F for 2021
In 1A2gvii, in the 2024 submission, activity data for PCDD/F were corrected for 2021

In 1Adai and 1A4bi: In the 2025 submission, adjustment of energy consumption in the energy
balance Flanders 1968023 from 2020.

8.1.2 Improvements
In the Walloon region,

1A2, update of all NEIEF for wood as only a part of the emissions of all the plants was updated
with the new EF.

Harmonization of heavy metals emission factors for natural gas and gasoil for all energy sectors.
In Flanders,

The EMMOSS model to calculate emissions from maritime navigation in all ports and in
Belgian part of the sea will be revised in 202@25.

During 2024 the EISSAB model will be adjusted so that the contribution to emissions due to bad wood
combustion can be taken into account.

The emissions from seffroducers of waste for the years before 2005 andi2022 will no longer be
included in the 1A4a sector.

The emissions from seffroducers of sludge for the years before 2005 will no longer be included in the
1A4a sector.

8.2RECALCULATIONS AND IMPROVEMENTS IN THE SECTOR OF INDUSTRIAL
PROCESSES AND PRODUCTS USE

8.2.1 Recalculations
In the three regions:

In addition to the emissions listed above from the Arcadis study and ESIG annual data, the three regions
are adding to sector 2D3a the NMVOC emissions from domestic use of pharmaceutical products based
on the 2023 EMEP/EEA Guidebook emission factor of é®gbitant.

In the Brussel€apital Region, the following recalculations have been performed:
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2D3a domestic solvent use: the emissions of NMVOC from the domestic use of pharmaceutical
products were added for the first time in this submission

2D3d Coating applications: revision of emissions of one installation for 2023

2H2 Food and beverages industry: slight revision of activity data for the years 2022 and 2023.

In the Flemish region the following recalculations were made to optimize the inventory:
2C5 Aluminium production: PCB emissions have been estimated for the whole time series.

2L other industries: correction of process emissions of PCDD/F, consequently impacting
emissions time series from 2003 on.

5C1bi: updated EF for HCB for hazardous waste incineration, provided in Table @R
chapter Waste.

In Wallonia, the following recalculations have been performed:
2A2: correction of a mistake in one plant for the PCB emissions in 2023.
2A5b: revision of the dust emissions in 2022 and 2023.
2A5c: reallocation of the emissions from 2A5a.
2C1: correction of a mistake in one plant for the HCB emissions in 2021.

2D3d Coating applicationSmall corrections of the NMVOC emissions for the year 2023 on
the basis of new data provided by the plants.

2D3e Degreasingsmall corrections of the NMVOC emissions for the year 2023 on the basis
of new data provided by the plants.

2D3g Chemical product$Small corrections of the NMVOC emissions for the years 2021 to
2023 on the basis of new data provided by the plants (pharmaceutical products manufacturing).

2D3h Printing: Small corrections of the NMVOC emissions for the years 2017 to 2023 on the
basis of new data provided by the plants.

8.2.2 Improvements
In the Flemish region, the following improvements are planned:

2D3a domestic solvent use: recalculation of NMVOC emissions for recent years based on
activity data per product type (DETIC data).

In Wallonia, the following improvements are planned:

2D3a domestic solvent use: recalculation of NMVOC emissions for recent years based on
activity data per product type (DETIC data).

2D3g Chemical products: Revision of the NMVOC emissions for Polyester processing,
Polyvinylchloride processing, Polyurethane processiRgr PVC and PU processing, the estimation of
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the NMVOC emissions could be improved by collecting data from the producers directly. For polyester
processing, the number of small producers is too important to contact them directly, there is a need to
find statistics.

Revision of the emissions from key sources in order to move from Tier 1 to Tier 2 methodology
when necessary.

In Brussels, the following improvements are planned:

2D3a domestic solvent use: recalculation of NMVOC emissions for recent years based on
activity data per product type (DETIC data).

8.3RECALCULATIONS AND IMPROVEMENTS IN THE AGRICULTURAL SECTOR

8.3.1 Recalculations
In Wallonia: in response to recommendations of 2025 NEC review, these recalculations occurred:

NHs; emission factor for mineral fertilisation has been updated and aligned with the data of
Flemish consumption of different fertilisers types.

The new source of N\l e mi ssi ons O6crop residuesd6 has been
submission

NOx & NH3 emissions have been split in 3Da2A & 3Da3

In the Brussel&apital region the same revisions as Wallonia were implemented, except the new source
ofNHse mi ssi ons O6crop residuesd that is planned to
following recalculations were made:

Flanders switched from the EMAV2.1 to the EMAV3ribdel. For the first time (submission 2024)

NOx emissions are also calculated with the EMAV model. The update to the 3.0 version includes
methodological changes, revised emission factors where applicable and updated or more detailed
activity data from the Manure Bank (Flemish Land Agency). This rebiudt@ew time series (1990

2022) for NH; and NQ. Also NMVOC and Particulate matter emissions are updated, because input data
for the NMVOC and PM calculatioalso originate from the EMAVnodel. Because of the complexity

and diversity of the updates, it is not possible to track changes 1 to 1. The updates with the largest impact
on the emissions are:

- 3B1a, 3B1b: update of the numbers of dairy andawiny cows for 20002007, which mainly affects
the emissions of Nkfor these years

- 3Bla, 3B1b, 3Da2a, 3Da3: update (decrease) of the number of pasture days for cattle for all years,
leading to higher emissions from manure management and manure application and lower emissions
from grazing for NH, NO, and NMVVOC

- 3B1a, 3B1b: in response to a question raised in the NEC review 2023, the parameter FRAC_Silage for
cattle has been corrected (= 1 in place of 0.5), leading to higher emissions for NMVOC for all year.

- 3B3: update of the number of pigs for 182099 leading to lower emissions from manure management
for NHz and Particulate matter

- 3B4e, 3B4f: small horses are no longer considered mules and asses, leading to higher emissions from
horses and no emissions from mules and asses fgrNNB{ and NMVOC for all years

- 3B4giv: inclusion of the category other poultry for 199999 for NH
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- 3Dal: update of activity data for 202021 leading to an update of the emissions from synthetic
fertilizer for NHs and NQ

- 3B4qi, 3B4gii, 3Da2a: update of the EF for manure storage fori 289® leading to higher emissions
from manure management and lower emissions from manure application for NH

- 3Da3, 3Dd: new NFR category for NO

- 3Da2c: update of the amount of compost applied for 2021, leading to an increase of the emissions for
NHsz and NQ.

8.3.2 Improvements

In Flanders, in 2024 a study was started to calculate thehdHNQ emissions from the application of
organic and synthetic fertilizer and grazing in a more detailed way. We will also examine whether NH
and NQ emissions from crop residues can be calculated as well. Results are expected to be included in
the 2026 submission.

At the earliest in 2026, a study will be started to extend the EMA¥X®6el with the calculation of
NMVOC and PM emissions. The methodology (including all calculation factors) used to estimate the
NMVOC and PM emissions will be revised as well.

Also in Flanders, the EMAV model is subject to continuous review processes. Each year, when relevant,
the results of the Review of National Air Pollutant Emission Inventory Data are taken into account.
Results of new scientific research, the outcome of DE€&view, etc. can lead to an update of the
EMAV, NMVOS or PM methodology. Depending on the content of the update, this can result in new
emission data.

In Wallonia a lot of work has been done to improve the coherence and the harmonisation of the regional
inventories. Wallonia will pursue the application of the 2023 Guidelines and the examination of the
results of the EMAV3.0 studies in Flanders for ingggm and improve again the coherence and the
harmonisation of the inventories of the three regions.

In Brussels, the emissionsof NHr om 6cr op resi duesdé will be incl U
work will be pursued to improve again the coherence and the harmonisation of the inventories of the
three regions.

8.4RECALCULATIONS AND IMPROVEMENTS IN THE WASTE SECTOR
In Wallonia, following recalculations were done:

5A: update of the methodology for NMVOC and PM with the 2023 EMEP/EEA Guidebook and
including of new data to improve the estimation of waste amounts for PM emissions.

In the Brussel&apital region, following recalculations were done:

5D1 Domestic wastewater handling: revision of the total quantity of water treated by wastewater
treatment plants in 2023.

8.4.1 Improvements

In the Flemish region, a study was carried out by the Flemish Institute for Technological Research
(VITO) on behalf of Flemish Environment Agency (VMM) with the aim of evaluating emission
calculations in the waste sector. The study also provides fotegration of both greenhouse gases and

air pollutants in 1 tool. The results of the study will be reported for the first time in the 2026 submission.
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Flanders will implement review question EfA-20250001 Solid waste disposal on land. The emission
factor from EMEP/EEA Guidebook 2023 will be included in submission 20275820250001).

In the Brussels region, as recommended during the 2025 NEC Review, NMVOC emissions from
composting (5B1) will be estimated for the 2027 submission on the basis of the emission factor used by
the Flemish and Walloon regions.
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9 PROJECTIONS

Section last updated in March 2025

Projections have been reported for 2025 and 2030
2025.

Belgian emission projections are the sum of the regional projections for stationary and mobile sources.

9.1 ENERGY

9.1.1 Stationary combustion
Flanders

Emission projections from energglated stationary sources have been aligned with projections for
greenhouse gases. For industry and energy production, residential combustion as well as stationary
combustion in agriculture alignment has been done witlegtions being established for the update of

the Flemish contribution to the National Energy and climate plan published in May 2023. All
assumptions that have an impact on energy consumption, including data on the reference year and new
installations comngisioned since then, are therefore the same as those for the energy projections and all
measures aimed at reducing energy consumption and greenhouse gases are therefore included in the
emission projections in this plan.

For stationary combustion in the tertiary sector a more recent energy consumption projection (i.e. more
recent than the Flemish Energy and Climate plan, 2023) has been communicated by the Flemish Energy
and Climate Agency and have served as basis for iemigsojections.

In general, emissions reported in 2022 have been used as the basis for the modelling.

9.1.1.1 Energy Industries (NFR 1A)
Power Sector (NFR 1Ala)

Wallonia

The model TIMES has been developed and updated in 2024 to build emission projections in Wallonia
for the power, industry, residential, tertiary and transport sectors in relation with combustion. The model
makes projections for energy demand, greenhousergasions and emissions of air pollutants (SO

NOx, PM:s, NH; and NMVOQ until 2050. The model is built on the core principle of optimizing
technological choices based on their cost and energy efficiency. The reference year used is 2021, but
results hag been adjusted to the 2022 base year.

Three main types of electricity producer are described: nuclear, renewable and thermal power plants.
The main assumptions used for this sector are:

- Nuclear phaseut: the assumption adopted is the shutdown of the nuclear plant Tihange 2 in
2023, the shutdown of Tihange 1 in 2025 and an extension of Tihange 3 until 2035. At this
stagenew nuclear capacity investments prehibited.

- Electricity imports are considered as zero as long as nuclear power is in operation.

- Electricity exports are also made possible or even imposed, depending on the scenario studied.

- Subsidies for the production of green electricity or Figlality cogeneration via the current
green certificate mechanism are modeled.
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- Imposition of a minimum use of renewable waste via incineration (i.e. 0.7 PJ)

- A series of constraints directly linked to renewable aspects are also implemented, including the
maximum technical potentials of electricity generation capacity of renewable sokbores.
photovoltaic fields, in addition to the maximum technical potential, a specific additional
constraint limits the model's ability to install solar fields, because at this stage, too many
uncertainties persist regarding the development of these techifigban planning constraints,
land allocation issues,).

The model considers the gradual phase of nuclear power, and compensates for this reduction of
energy production with gas power plants (Two gas and steam turbines power plants are currently under
construction in Wallonia). The gas power plants incréaseNQ, emissions in 2025 and 2030.

BrusselsCapital Region

Regarding electricity and heat production, the estimations are based on historic evolution of the waste
incinerator according to the regional energy balance; this is also the case for the waste water handling
installations. In the case of the CHP, thermeation considers the average operating hours and the
average annual evolution of the installed power between 2011 and 2021. The WEM scenario considers
that biomass CHP wil/l phase out on 2025. inGreen
theend of the CHP production at the year 2040.

Concerning heat pumps, sol ar and photovoltaic p
assumes that the projected evolution follows the historic trend from energy balances. Finally, the
scenario considers that the turbojet will work until 2038.

Flanders
Description of the model used

A Flemish simulation model has been developed in 2014 to construct short term projections for Flanders

for the power sector and the industry. The simulation model is a projection model for energy demand,
greenhouse gas emissions and emissions of air @aitu{SQ, NO;, PM and VOC). This simulation

mod el wor ks-upé aypéott oe. explaining energy c¢cons
variables expressed as far as possible in physical units, and the main determining factors of the evolution

of energy demand and emissions.

The model, which includes a database on the energy consumption, emission factors, activity data and
reduction effects of climate & energy and air quality policy measures, can be used in particular for:

the construction of a reference scenario (business as usual), representing the expected future
evolution in the absence of any new emission reduction policy based on expected economic and
demographic evolutions;

constructing emission reduction scenarios, based on the implementation of a combination of
reduction measures;

assessing the impact of existing or draft legislations on energy consumption and emission levels.
The model starts from reference year data:

energy demand per industrial sector;

emissions per industrial sector;

large combustion plants and all electricity producing plants are included at installation level
(energy consumption, electricity production and emissions);
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detailed information on the evolution of the installed power for electricity generation (including
electricity import);

Share of the emissions, per sector, that comes from processes (and thus is not related to fuel
consumption).

For industry, major assumptions are the evolution of industrial activity and energy efficiency (yearly
growth rate per sector), the share of CHP per sector and the lifetime of installations (since new
installations mostly can respect lower emission letfels the existing ones). This leads to a projection

on energy consumption and electricity.

Electricity demand from all sectors (including buildings and transport) is the main driver for the
electricity part of the model. The model has the possibility to install additional production capacity
(combined cycle gas turbine (CCGT)).

For all energy consuming sectors, energy consumption is translated into emission projections through
emission factors (per fuel) that reflect policy (either current policy or additional measures). For industry

and electricity production, current emissiactors are compared to the emission factors based on policy

and the | owest of both is wused (installations t
need to realize additional reductions).

Assumptions

For the electricity sector, it is assumed that the existing fossil fuel production park will be retained and
that by 2030 only known new installations will be commissioned (with the number of operating hours
for these installations being based on the apsioms from the accompanying environmental impact
reports). The base year for the calculations is 2022.

The WM scenario integrates the phasg of nuclear energy in Belgium. An increase in the offshore
wind capacity after 2020 has been assumed in the WAM scenario. The WM projections with regard to
electricity production from renewable sources, as mentiimélae final Flemish Energy and Climate

Plan 20212030, haven been taken into account.

Petroleum refineries (NFR 1A1b)
Flanders

The projection of the emissions of this sector is based on the information (emission projections) that
was received from every individual plant and information provided within ongoing or recently finished
permitting procedures.

9.1.1.2 Manufacturing Industries and Construction (NFR 1A2)
Wallonia

The future evolution of demands for industry is driven by a simple hypothesis: each industrial sub
sectot level of activity in Wallonia will stay the same until 2050 as it was before (the industrial activity
is defined as the average activity over the last yeBingg.assumption is driven by the absence of a-long
term prospective study on the Walloon industry.

Emissions from industrial sukectors are therefore determined only by projected trends in fuel use.
These projections are influenced by various mechanisms, including:

14 The industrial sctor in the projection model is subdivided into 14 subsectors: ammonia, bricks, cement, flat
glass, food, hollow glass, lime, né&rrous metals, other chemicals, other-mogtallic minerals, paper, iron and
steel, wood industry, and other industries.
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Technical and financial support,
Investment grants,

Branch agreements committing industries to in

= =2 =4 =4

The European emissions trading system (ETS1 and ETS2), among others.

Under the WM scenario, changes in the industrial energy landscape remain relatively minor by 2030,
except for a reduction in natural gas consumption, driven by rising prices (a significant increase between
2021 and 2025) and the introduction of ETS2 costs.

BrusselsCapital Region

The projections are calculated on the basis of energy intensity. Industry sector in Brussels Capital Region
faced an important decrease from the year 2000. Between 2008 and 2021, it has stabilized, representing
approximately 3% of final energy consumptiarthe region. The perspectives of a future expansion are

very low. The projections assume that the gross added value will progress according to the middle term
projections 20222027 from 2028 until 2040 this value remains constant.

The 8"December 2016 a decree has been approved concerning energy audits oBfigatisnsecree

is included in the WEM scenario. The objective is to diminish total energy consumption of the biggest
industrial companies located in the region, so companies consuming more than 28 GWh per year in
primary energy must do an energy audit.

Flanders
For the model description: see chapter on the power sector.

The energy consumption in the industrial sector in the WM has been modelled taking into account the
expected energy efficiency improvement, based on current energy agreements, and activity projections.

Known investments in new plants after 2022 have been taken into account individually.

The evolution of the emission limit values (reflecting e.g. implementation of the IED and BREFs and
the MCRdirective) have been taken into account.

For the iron and steel sector, one company is responsible for the bulk of emissions. Projections have
been established in cooperation with that company taking into account planned investments. The
emissions of this company are highly dependent on the gliodwolume on the one hand and the raw
materials used on the other (specifically the type of anthracite or coke dust used in the sinter plant). For
the production volume, we do not assume the maximum production (5.5 Mt steel and 6.5 Mt sinter per
year),but a more realistic value that is in line with the production volumes of recent years (excluding
corona, 5.5 Mt steel and 5.5 Mt sinter per year). Planned reduction measures are taken into account.

For the construction sector (only relevant PM emissions) we assume the evolution in activity data, which
is also assumed for the calculation of the projections foiraad mobile machines (see below).

The NMVOCs released during combustion processes can be estimated based on energy consumption
and emission factors that evolve over time. The following methods are used to work out forecasts:

Survey of companies representing the largest emissions;

Emission projections from recent EIA reports: planned situation;

Bhitps://www.plan.be/databases/database_det.php?lang=fr&ID=27
18 Arrété du Gouvernement de la Région de Bruxellesp i t al e rel ati f ~° | 6audit ®ner
et 7 |l daudit ®nerg®tique du permis dbéenvironnement afg
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Taking into account already decided measures;
Analysis of trend lines based on historical evolutions;
Average of last 5 years for sectors where emissions fluctuate from year to year;

Economic growth forecast in case emissions nevertheless evolve linearly with activity.

9.1.1.3 Other stationary combustion (NFR 1A4ai, 1A4bi, 1A4ci)
Wallonia

Tertiary (NFR 1A4ai)
The TIMES projection tool distinguishes between existing and newly constructed tertiary buildings.

1 Existing commercial buildings: The TIMES model uses the total floor area (square meters) of
constructed buildings, categorized into seven activitysadtors, as the building stock.
Energy demand is allocated per square meter for heating, hot watenditianing, and
lightingd all covered under EPB regulations. Over time, these buildings undergo renovations
based on existing measures (e.g. funding for public building renovations, etc.).

1 New commercial buildings: Newly constructed buildings have lower energy demands due to
stricter energy efficiency standards (EPB)eir expansion is projected based on historical
data.

Other types of energy demand (refrigeration, servers, etc.) are not linked to building stock but to
empl oyment growth, wich ar e ¢gconanit Oltlgok2082e Feder al

Despite increasing economic activity, overall emissions remain stable in WM projections, mainly due
to EPB improvements of a significant proportion of buildings.

Residential (NFR 1A4bi)

In the WM scenario, despite an increase in the housing stock, energy consumption and emissions remain
relatively stable. This stability is primarily attributed to

- (slight) improvements in the building envelope of existing homes, driven by various incentives
such as regional renovation grants,

- In new constructions, the stringent performance standards imposed by the EPB regulations. The
impact of EPB regulations on equipment in new housing has also been considered, including
technologies such as photovoltaic panels (PV), heat pumps (PAC), andhsoimal systems
(SER).

Further trends include a decline in the use of fuel oil, LPG, and wood log heating, with a notable shift
toward gas and modern pellaased systems. These newer technologies contribute to significantly lower
emissions of volatile organic compounds (VOQs) particulate matter (PM).

Hereafter the evolution of energy consumptions projected by the TIMES model under the WM scenario.

Evolution of energy consumptions in residential sector under WM scenario (PJ)

2021 2025 2030
Coal 0.46 0.34 0.26
Electricity 24.41 22.77 20.79
Geothermal 0.01 0.01 0.00
Gas mixed reseau 35.42 33.98 37.72
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Gazoline 0.43 0.44 0.45
Heat 0.11 0.14
Wood logs 8.51 6.26 4.77
LPG 3.72 0.54 0.29
Diesel QOil 36.99 34.1 32.34
Wood Pellets 2.96 3.65 5.11
Solar 0.33 0.28 0.21

BrusselsCapital Region

Residential (NFR 1A4bi)

The residential emission projections consider the historic trends between 2001 and 2019 on energy
consumption, household size, and population. The projections also reflect the application of the Brussels
Capital Regi on Goregarding rieengy Besforniaece of eBaildings. This decree
considers that all new buildings will be nearly passive (15kW&finand heavy renovated buildings

will consume 30kWh/rhyr.

The measures taken into account in the WEM scenario are related with the energy management and
technical installations in buildings. The technical reception of a new boiler installation is one of these
measures. In fact, when a new boiler is installed,etit@e heating system must be controlled by a
certified technician; this action allows 25% reduction from heating consumption. Boiler replacement
rate was estimated from the data provided by the Thermal Technique Belgian Association (ATTB,
French acronymdnd it was deduced from the boilers replaced with energy grants.

The third measure is also related to the heating installations. The mandatory control is applied for boilers
that are part of a heating system with a nominal power higher than 20kW that usesewable fuel

(gasoil and natural gas), and whose heat tearfilsiid is water. An annual control is established for ol
boilers and natural gas boilers should have a control every two years since 2019. This control generates
energy gains around 1% for gas boilers and 2% for oil orf@s. measure lasts the wholeoected

period but the measures reaches only 10% of the total target.

The phasing out of fossil fuels such as coal and gasoil is considered in the WEM scenario. Starting from
2021, it will not be allowed to install any equipment using coal as fuel. Whilst this will be the case for
gasoil installations from 2025.

Another measure considered in the WEM scenario is the energy grant system. The energy gains are
estimated considering the average gain of 20009
implementation, heating regulation systems and boilers replatefriee energy gain is considered to

last 20 years. This gain is multiplied by the annual budget; the WEM scenario considers the budget
proposed by the Government from 2021 (31.2Mu0) t
report concerning the ye@020, residential sector benefits of 91% from total budget, this percentage

was used to estimate the energy reduction of this sector and is kept constant.

Finall vy, Brussels Capital Region promoted from
(BatEXx). The objective of the project was to promote ecological construction and passive buildings. The
project allowed the construction and renovation of appnasely 214.000 #in the residential sector.

The energy gain is estimated to last 20 years. The impact of the Exemplary Buildings Project will come

to an end in 2033.

1721 décembre 2007Arrété du Gouvernement de la Région de Bruxéll€apitale déterminant des exigences
en matiére de performance énergétique des batiments et du climat intérieur des batiments tel que modifié par
l 6arr°t® du 5 mai 2011.
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Tertiary (NFR 1A4ai)

The main consideration for establishing projections is the expansion of building surface due to the
increase of employment as well as the information available in the regional energy balance. The increase
of teleworking in future years is also taken inte@unt.

The implementation of the Brussels Energy Performance of Buildings Déweeflected in the
projections. This measure is applied for office and education buildings; it starts in 2018. All new
buildings are considered nearly passive (15kWhmand all the heavy renovated buildings must reach

a very low energy level (45kWh/myr).

The first measure focuses on the big energy consumers. It contemplates the requirement of an energy
audit in order to obtain the renewal of the environmental permit for establishments exceeding 3500 m
19, The energy audit allows a reduction between 7.3% to 7.88% of final energy consumption.

The decree concerning energetic audits has been approvet Biee@mber 201%8. According to this
framework, the big companies, defined by the number of employees and its energy consumption, must
do an energy audit starting on 2018, this means in average 14 additional audits per year. In addition, the
target is enlarged for commegitestablishments, starting from 2018; commercial establishments with a
surface over 1500fmust do an energy audit.

In addition, there is the mandatory implementation of the local action and energy management plans
(PLAGE, French acronym) in private buildings which surface exceeds 10020@trpublic buildings

with an area bigger than 50.006.Wihe objectives of the PLAGE are to implement energy management
measures, handle energy invoices, increase users comfort, improve air quality and reduce GHG
emissions. This action starts on 2019. The first phase lasts 6 years and the subsequentlgyghases h
duration of 4 yea. The objective of the PLAGE is to obtain a reduction on final energy consumption
of 10% per phase.

The impacts of the NRClick and the subsequent RenoClick programs are also part of the WEM scenario.
These programs oriented for the brussels public services propose a complete renovation program. It
covers deep renovation but also energy efficiency pocPV installation.

Three measures already described in the residential sector scenario are also applied in the tertiary sector.
The first one is the technical control of heating systems which has the same hypothesis than the
residential sector. The second one is the impl¢atiem of the energy grant system; the only difference

is the proportion of the budget assigned to this sector; according to the grant system report concerning
the year 2018, tertiary sector uses 9% of total budget and it is kept constant between ZiMdand
Finally, the BatEx project that promoted the energy and environmental performance, the profitability
and reproducibility of the technologies, and the architectural quality and urban integration of buildings
was also applied in the tertiary sectorfdot, approximately 396.0009were constructed and renovated

under this project between 2007 and 2013. The energy reduction obtained thanks to the construction
characteristics is assumed to remain for 20 y&drs.impact of the Exemplary Buildings Prcijevill

come to an end in 2033.

1821 décembre 2007Arrété du Gouvernement de la Région de Bruxéll€apitale déterminant des exigences

en matiere de performance énergétique des batiments et du climat intérieur des batiments tel que modifié par
l 6arr°t® du 5 mai 2011.

1930 janvier 2012.Arrété du Gouvernement de la Région de Bruxellapitale rélatif a un audit énergétique pour

|l es ®tablissements gros consommateurs doé®nergi e.
20 Arrété du Gouvernement de la Région de Bruxellesp i t al e rel ati f ~° | 6audit ®ner
et 7 |l daudit ®nerg®tique du permis dbéenvironnement afg
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Flanders

For assumptions on the evolution of the energy consumption in the residential sector and the greenhouse
horticulture, we refer to the Flemish Energy and Climate Plan (VEKP) published in May 2023.
Projections are driven by assumptions on degree days futtire.

For the residential sector, this includes projections on the number of new dwellings and their energy
level and improvement and fuel switch in existing dwellings. Policies on energy efficiency are taken
into account. The WM projections for the greenhouseidulture take into account an extension of
current subsidies for energy efficiency and renewable energy measures.

For wood combustion, underlying activity data differ from the reporting in the Flemish Energy and
Climate plan. Where that reporting assumes that wood use will decline with about 50 % by 2030, we
stick to projections based on degree days, population abanigation combined with energy
consumption per household.

Non-heating related emissions (barbeque, smoking of tobacco, fireworks, etc.) have been kept constant
at the 20274evel.

Emission factors have been taken from the EKBS#odel that is used for the historical inventory (the
model includes trends that can be extrapolated to the future). Future changes (e.g. more stringent
ecodesign standards) are taken into account. Seeectaptfor a description of the model. These
emission factors take into account the use of different types of boilers and stoves.

For stationary combustion in the tertiary sector a more recent energy consumption projection (i.e. more
recent than the Flemish Energy and Climate plan, 2023) has been communicated by the Flemish Energy
and Climate Agency and have served as basis for immisgojections.

9.1.2 Mobile combustion

9.1.2.1 Road transport (NFR 1A3b)
Wallonia

For the road sector, four different transport categories (cars, buses, trucks and motorcycles) are defined
in the TIMES model. These categories are subdivided into 4 classes of cars (Small, Medium lower,
Medium upper and Executivewhose distribution beteen classes is considered constant from today

to 2050-, and 4 classes of trucks (<14t;28t, 2840t, 4850t). These classes are further differentiated

by fuel.

The model determines a stock (expressed in thousands of vehicles) and a number of kilometers traveled
(vehiclekm) for each technology of vehicle.

Finally, each technology is assigned an efficiency [Mkm/PJ], which relates transport demand-(vehicle
km) to energy consumption.

Transport demand projections rely on lelegm forecasts from the Federal Planning Bureau for both
passenger and freight transport. Under the WM scenario, this demand is expected to increase slightly.
Vehicle fleet projections are also derived from thed-eda | Pl anning Bureaub6s sto

Vehicle emission factors, calculated by vehicle technologies, are based on historical inventory data (year
2021) according to COPERT data. They remain constant over time.

The main evolutions of road transport emissions are driven by Belgium's company vehicle regulations,
which promote the adoption of hybrid anodtofel ect ri
thermic vehicle sales by 2035.
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Note that the model works for both exhaust and@dmaust emissions together, these are subsequently
separated for reporting purposes.

BrusselsCapital Region

Projections of road transport emissions are calculated using a hatapproachf(el usedasis). The
correction tduel soldis applied as final step.

The model used starts from the last known vehicles fleet circulating on the Brussels road network,
available from the emissions inventories. The projections of the evolution of the vehicles fleet are based
on historical survival curves, combined with otleamstraints like LEZ exclusions. The mobility
demand scenarios comes from the Good Move project of Bridsedlgity (scenarios No Move [WEM
scenario] and Good Move [WAM scenario]). New vehicles are added to the fleet if the existing fleet,
combined withannual mileages, does not reach the total mobility demand.

The policies and measures taken into account for the simulations refer to WEM scenario. For road
transport, the WEM scenario notably considers the implementation of a Low Emission Zone (LEZ), at
the regional level, which implies that the vehicles that alorespect the established thresholds (based

on fuel and EURO standards) are banhdgkeoverthe government of the Brussels Capital Region has
decided to implement a progressive phasiag for fossil fuelsbased thermic motors in the Region.
Diesel ligh vehicles will be banned from 2030 on, and gasoline and GPL light vehicles from 2035 on.

At the current stage, this measure has a significant influence on some pollutants affecting local air
quality, but a rather limited impact on GHGs emissions and climate change.

Flanders

Projections of road transport emissions are calculated using a battapproach (fuel used basis). The
correction to fuel sold is applied as final step, according to the methodology described in chapter
3.4 Assumptions

The calculation of road traffic air pollutant emissions is based on the European COPERT VI approach
using the evolution of the vehicle fleet and the number of vehicle kilometers driven.

The evolution of the number of vehicle kilometers driven was determined using the reference scenario
calculations for the regional mobility plans. For heavy duty road transport, this results in 17% increase
in vehicle kilometers in 2030 compared to 201éx. lkight vehicle transport, this resultsif% increase

over the same periods. The majority (90%) of vehicle kilometers driven in Flanders are driven by light

vehicles (cars and vans). The increase in linear interpolated between the period of 201®.and 203

The projections of the vehicle fleet are calculated using survival curves based on the historic inventory
data and introduction of new technologies. The consecutive directives and regulations on emission
standards for road transport have been taken istmiat. The WM scenario takes into account approved

EU policy (mainly Euro standards, CO2 targets, including the most recent one), federal policy (fiscal
treatment of company cars) and an autonomous evoluilua.results in an increasing share of zero
emission vehicles for passenger cars, vans and heavy trucks to 60%, 34% and 24% respectively in 2030
(market share). For vans and trucks, WEM also includiels, which are not included in the ZEV

share because they do emit air pollutants. The decreasitdydf the share of diesel cars due to green
taxation, adjusted excise duties and application of low emission zones is also taken into account. For
vans and heavy trucks, diesel vehicles remain a significant part of the new fleet, 46% for vans and 62%
for trucks, respectively.

The projected evolution of the share of the fuels in the new fleet per vehicle category is shewn in 9

Table9-1 Evolution ofthe market share of the fuels

WM WM
Vehicle category fuel 2025 2030
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Passenger cars Diesel 7,0% 0,0%
Passenger cars Electric 35,0% 60,0%
Passenger cars Petrol 28,6% 0,0%
Passenger cars Petrol hybrid cs 9,4% 20,0%
Passenger cars Petrol hybrid phev 20,0% 20,0%
Light commercial vehicles Diesel 85,6% 45,2%
Light commercial vehicles Electric 6,0% 33,3%
Light commercial vehicles Fuel cell h2 0,0% 0,5%
Light commercial vehicles Petrol 4,3% 2,3%
Light commercial vehicles Lpg 0,3% 0,0%
Light commercial vehicles Petrol hybrid cs 1,1% 2,5%
Light commercial vehicles Diesel hybrid phev 0,2% 1,0%
Light commercial vehicles Petrol hybrid phev 2,5% 13,5%
Light commercial vehicles Efuel 0,0% 1,8%
L-category Electric 33,2% 33,3%
L-category Petrol 66,8% 66,7%
Heavy duty trucks Cng 0,1% 0,9%
Heavy duty trucks Diesel 95,8% 60,3%
Heavy duty trucks Electric 1,2% 22,0%
Heavy duty trucks Dual fuel 0,4% 2,0%
Heavy duty trucks Lng 1,5% 8,0%
Heavy duty trucks Diesel hybrid phev 0,4% 1,5%
Heavy duty trucks Efuel 0,3% 2,8%
Heavy duty trucks H2 ice 0,3% 2,5%
Buses Cng 0,0% 1,5%
Buses Diesel 66,1% 48,4%
Buses Diesel hybrid cs 27,1% 18,5%
Buses Electric 6,8% 12,3%
Buses H2 ice 0,0% 19,2%
Calculations

Emissions have been calculated using the COPERT V model version 5.5. Fexhaust emissions
the emission factors, implemented in COPERT 5.6 have been used.

The calculation also takes into account the observation thaweoell vehicle emissions are higher than
those under test conditions. Therefore, emission factors are applied that better reflect actual traffic in
Flanders. These are maximally turieeneasurement results of the remote sensing campaign on various
roads in Flanders in 2019.

9.1.2.2 Other transport (NFR 1A3a,c,d,e)
Wallonia

Rail transport

We assume an increase of the emissions due to the increase of transport by rail, based on the projections
of the Federal Planning Bureau.

Navigation
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The demand increases for inland vessel transport of good, based on the projections of the Federal
Planning Bureau.

Aviation

Demand for aviation is assumed to be related to the increase of population.
Pipeline transport and other (NFR 1A3ei and 1A3eii)

Projections of offroad emissions are kept constant under the WM scenatrio.

BrusselsCapital Region

Rail transport

For railways, the evolution of liquid fuel (gasoil) consumption is derived from the evolution of freight
transport demand at the Belgian level. The starting point of the projections (2019) comes from the
regional energy balance. The GHG emissions increbabout 310 t C@®eq. between 2020and 2030.
Passengers transport (trains, metro and tramways) is driven by electricity; the increase on electricity
consumption projected between 2020 and 2030 is 15%.

Navigation

For inland navigation, the evolution of liquid fuel (gasoil) consumption is derived from the evolution of
freight transport demand at the Belgian level. The starting point of the projections comes from the
regional energy balance. Projections show an asgreof GHG emissions. In 2020, emissions from
inland navigation were 1.82 kt G@q, and in 2030 they will be 2.38 kt &€xq.

Natural gas transport

The emissions originating from natural gas transport are kept constant and equal to the emissions of year
2020 for the entire projection period since there are no available projections for this sector.

Flanders

Emission projections fooff-road sectohave been calculated using the OFFREM (see description in
the chapters 3.4 and 3.5). The model allows extrapolation to the future. Where input is needed for activity
data, data for 2019 have been kept constant. The only exception to this are the haheoargrojects

under development (mainly in the harbour of Antwerp) have been taken into account. This results in the
yearly growth percentages per type of goods providd@bie9-1 below.

Table9-1 Yearly growth percentages for harbours per type of goods

Total Cont aRoro Dry bLiqui(Gener

Ant we/20PR2002 1.68 3.80 0.71 0.24 1.42 ¢t0.71
20503 0.91 1.90 0.59 0.20 1.18 ¢“0.59
Ghent|20R2002 2. 14 4.58 4.58 1.51 1.41 t4.58
20p5030.88 1.83 1.83 0.60 0.56 ¢“1.83
Zeebr|20p2002 1.28 4.25 1.04 0.58 0.94 ¢0.76
202503 0.70 4.25 0.57 0.31 0.51 ¢“0.42
Ooste20PR0022.66 0.00 0.00 2.76 1.38 ¢1.38
20503 0.76 0.00 0.00 O0.79 0.39 ¢“0.39

For theconstruction sectoresults from the OFFREM model have been adjusted to be in line with
growth projections for Belgium as included in the EU Reference scenario 2020.
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For rail transportprojections have been calculated with the EMMOSS model (same as used for the
inventory). Yearly growth percentagésaple9-2) have been based on the EU Reference scenario 2020
for WM and a mobility scenario implying a stronger modal shift for WAM.

Table9-2 Yearly growth rates for rail transport in Flanders

goods peopl e Source
WM 20R21030 3.2 % 1.1 % EUREF
WA M 20PR21030 5.27 % 2.23 % S2

The emission projectiorfer national air transport were calculated with EMMOLL. A yearly growth
rate per individual airport based on the environmental impact reports in the context of the new permits
were applied.

2023 2024 2025 2026 2027 2028 2029 2030
Antwerp 1,08% |1,24% |1,15% |1,16% |1,18% |1,19% |1,20% | 1,21%
Ostend 152% |1,56% |1,60% |1,64% |1,69% |1,75% |1,80% | 1,62%
Kortrijk 157% |1,57% |9,57% |4,80% |2,63% |220% |2,20% |2,20%
Brussels 11,00% | 7,10% | 2,70% | 3,30% |1,60% | 1,10% | 0,00% | 1,00%
airport

Projections foinland shippingvere calculated with a new model, namely the EISS model.

Projections okea shippingvere calculated with the EMMOSS 3.2 model. The following yearly growth
rates were applied per harbor per type of ship:

Antwerpen 2000 2015 DRY BULK 0,00%
Antwerpen 2000 2015 LIQ BULK 0,69%
Antwerpen 2000 2015 CONTAINER 6,58%
Antwerpen 2000 2015 RORO 4,05%
Antwerpen 2000 2015 GEN CARGO 0,23%
Antwerpen 2000 2015 PASS 0,00%
Antwerpen 2016 2030 DRY BULK 0,43%
Antwerpen 2016 2030 LIQ BULK 2,59%
Antwerpen 2016 2030 CONTAINER 5,70%
Antwerpen 2016 2030 RORO 1,30%
Antwerpen 2016 2030 GEN CARGO 1,30%
Antwerpen 2016 2030 PASS 0,00%
Gent 2000 2015 DRY BULK 2,24%
Gent 2000 2015 LIQ BULK 2,09%
Gent 2000 2015 CONTAINER 6,79%
Gent 2000 2015 RORO 6,79%
Gent 2000 2015 GEN CARGO 6,79%
Gent 2000 2015 PASS 0,00%
Gent 2016 2030 DRY BULK 2,12%
Gent 2016 2030 LIQ BULK 1,97%
Gent 2016 2030 CONTAINER 6,41%
Gent 2016 2030 RORO 6,41%
Gent 2016 2030 GEN CARGO 6,41%
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Gent 2016 2030 PASS 0,00%
Oostende 2000 2015 DRY BULK 0,00%
Oostende 2000 2015 LIQ BULK 0,00%
Oostende 2000 2015 CONTAINER 11,00%
Oostende 2000 2015 RORO 3,50%
Oostende 2000 2015 GEN CARGO 0,00%
Oostende 2000 2015 PASS 1,00%
Oostende 2016 2030 DRY BULK 3,55%
Oostende 2016 2030 LIQ BULK 1,77%
Oostende 2016 2030 CONTAINER 0,00%
Oostende 2016 2030 RORO 0,00%
Oostende 2016 2030 GEN CARGO 1,77%
Oostende 2016 2030 PASS 0,00%
ZeeBrugge 2000 2015 DRY BULK 2,75%
ZeeBrugge 2000 2015 LIQ BULK 4,50%
ZeeBrugge 2000 2015 CONTAINER 8,50%
ZeeBrugge 2000 2015 RORO 4,95%
ZeeBrugge 2000 2015 GEN CARGO 3,65%
ZeeBrugge 2000 2015 PASS 0,00%
ZeeBrugge 2016 2030 DRY BULK 0,89%
ZeeBrugge 2016 2030 LIQ BULK 1,45%
ZeeBrugge 2016 2030 CONTAINER 8,50%
ZeeBrugge 2016 2030 RORO 1,60%
ZeeBrugge 2016 2030 GEN CARGO 1,18%
ZeeBrugge 2016 2030 PASS 0,00%

EMMOSS 3.2 is not equipped to take onshore power systems into account. However, there are two
European regulations (AFIR and FuelEUMar) which obligate states to install OPS and obligate the
biggest container ships and cruise ships to use OPS. Therefaedweed the emissions at berth from
container ships and cruise ships in 2030 with 30% and in 2025 with 0%.

9.1.2.3 Other mobile combustion (NFR 1A4aii, 1A4bii, 1A4cii, 1A4ciii)
Wallonia

Projections of other mobile combustion emissions are kept constant under the WM scenario.

BrusselsCapital Region

Off-road emissions

The projections of offoad emissions for all sectors and vehicles categories are calculated with the
OFFREM model. This model has been developed for the 3 regions in Belgium on the basis of a detailed
bottomup approach.

Flanders

See above, emissions for naoyad mobile machinery.
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9.2 INDUSTRIAL PROCESSES AND PRODUCT USE

9.2.1 Industrial processes (NFR 2A,B,C,H,1,J,K,L)
Wallonia

2A1, 2A2, 2A3 are included in the Times emissions projections model. In the WM scenario, these
process emissions remain constant until 2030.

2A5a and 2A5b: Following the federation of carriers, no major change is expected until 2030. No
supplementary reduction of emissions than those already implemented are foreseen under the WM
scenario.

2B, 2C, 2H, 2I, 2J, 2K, 2L projections of process emissions are linked to growth rates of activity and
have therefore been kept constant since the base year under the WM scenario.

BrusselsCapital Region

Emissions are considered equal to the last inventory available and it is kept constant for the whole period
since there is no information about the evolution of these sectors.

Flanders

These emissions are included in the emission projections model for the industry and electricity
production that was described earlier. In the WM scenario, an important additional reduction technique
has been taken into account: an acid scrubber on @farfiroduction plant

9.2.2 Product use (NFR 2D,G)
Wallonia

Most of the facilities falling under the Solvent Directive have already implemented the NMVOC
reductions. When the activity data is related to population (2D3a), the emissions have been assumed to
follow the evolution of population between 2022 and 2030.

For the other sectors, the emissions have been considered as constant under the WM scenario.

BrusselsCapital Region

Emissions due to the use of solvents are estimated in the BCR inventory considering a constant
consumption per inhabitant. The emission projections of solvents use are based on population data from
the Federal Planning Bureau. Due to the lack of informadlmut the evolution of the other sectors the

last historic value has been considered constant for the entire projection period.

Flanders
For all pollutants but NMVOC, these emissions have been kept constant at the 2018 level.

Most of NMVOC emissions are emitted by domestic use of solvents in products. The activity used to
calculate these emissions is the population. Therefore projections are made using projections in
population.

Another important share of these emissions is emitted by industrial use of solvents. These activities are
regulated with general binding rules (e.g. based on the IED). Trend analysis shows that emissions are
stabilising in recent years after a long perddecline (199G 2012) due to the environmental general
binding rules. Therefore these emissions are kept constant in the perié@@819

9.3 AGRICULTURE
Wallonia
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The activity data (heads of animals, crop areas and fertiliser use) are mainly estimated from the historic
trends:

- livestock: a global decrease for cattle and an increase for all the other animal categories;
- agricultural area: kept constant at the 2@023 level up to 2050;
- fertilizer uses: a reduction of mineral fertilisers and an increase for the organic fertilisers.

For some parameters, the mean values of the last years are maintained up to 2050, in absence of any
other information (e.devels of implementation of agricultural practiceg,

The calculations follow the methodology of NEC & LRTAP inventories, detailed in the Informative
Inventory Report.

BrusselsCapital Region

Air emissions in the agricultural sector mainly consist of emissions originated from animal husbandry
(enteric fermentation and manure management) and direct and indirect emissions from managed soils.
The emissions of the agricultural sector are very lowiusselsCapital Region. The stabilization of

the sector is assumed since further expansion is not possible; thus the values remain constant.

Flanders

Emission projections for Ndand NQ from animals and fertilizers have been calculated using the same
model as for the emission inventory. See chapter 5 for the description of the EMAV3.0 model. This
model calculates these emissions based on nitrogen mass balances and taking into apossitiell
sources (grazing, housing, spreading of manure, processing of manure, external storage and fertilizer
use). The PM and NMVOC emissions were calculated separately using output data from EMAV.

The following assumptions have been made:

For projection year 2025, animal numbers, manure type, manure processing techniques, crops,
amount and proportion of fertilizer types have been kept constant at the 2022 level

A linear evolution of the number of low emission stables (LES) and air scrubbers is assumed.
Concerning the types of LES, the distribution of the different types from 2022 is assumed.

All manure from cattle, horses and other animals (goats, sheep, rabbits) will be spread. The
remaining manure disposal area is filled with pig manure and all manure from poultry is sent to manure
processing or exported.

As a result of existing policies, the amount of livestock manure will have decreased by about
6,3 million kg N compared to 2022 by 2023. This amount have been kept constant at the 2023 level.

Table9-3 Share of the animals that is housed in a low emission stable or in a stable with an air scrubber

2022 2025 2030
Hor ses and 0 0 0
Laying hens|86 % 91 % 95 %
Broil ers 56 % 76 % 95 %
Pigs 40 % 68 % 95 %

The Flemish Parliament approved the decree on the Nitrogen Reduction Plan (PAS) on 24 January 2024.
This contains suobjectives for the pig, cattle and poultry industries. These-faved reductions were

taken into account in the 2030 WEM scenario. Alletalls are to be found on
https://omgeving.vlaanderen.be/pas.
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9.4 WASTE (NFR5)

Wallonia
WM scenarios

Concerning the projections of emissions from waste sectok, (NMVOC, PMes, SG & NH3), the
hypothesis followed is conservative and the emissions have been kept identical to 2022.

BrusselsCapital Region

Waste sector takes into account the emissions from water treatment plants, composting installations, and
cremation. Due to the lack of information about the evolution of these sectors the last historic value has
been considered constant for the entire gutipn period. The waste incinerator of Ne@arer
Heembeek is not included in the waste sector due to the energy recovery process; this installation is
included in the energy sector.
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10GRIDDED DATA AND LPS

Section last updated in May 2025

10.1INTRODUCTION

According to the Guidelines for Reporting Emissions and Projections Data under the Convention on
Longrange Transboundary Air Pollution (ECE/EB.AIR/125) and the revised NEC Directive
(2016/2284/EC), Belgium is required to report fgearly its gridded erssions and emissions from

LPS for the year, starting in 2017.

By the 1st of May 2025, Belgium submitted LPS emission data of 2023 for all substances referred to in
table 1 of the Guidelines taking into account the defined thresholds and being consistent with reporting
under EPRTR. Gridded emissions of 2023 were m@d in the aggregated NFR sectors (GNFR) for
NOx, NMVOC, SQ, NHs, PMy 5, PMig, BC, CO, Pb, Cd, Hg, dioxins and furans, PAHs, HCB and PCBs.

According to the 36th EMEP Steering Body decision on gridded data, Belgium uses the EMEP grid with
a spatial resolution of 0.1° x 0.1° longitdidétude in the geographic coordinate World Geodetic System
(WGS) latest revision, WGS 84.

The methodology for spatialization of emissions is based on the guidelines provided in the EMEP/EEA
Guidebook 2023. Following the decision tree from the guidebéoku(e 9-1) and analysing the
available information, a tiered approach was used. This means that when point sources were known,
these were chosen to map the emissions (Tier 3). In the cases where the emissions can be linked to
statistical data, the emissions aretgp@ed using it (Tier 2). For sectors where little or no information

is available for mapping, more general information is used for the spatialization such as population or
surface (Tier 1).
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Do you have
reported/measure
d spatial
emissions or
closely related
activity data at
appropriate
spatial detail?

Yes Apply Tier 3: use
this data for
mapping

Do you have
spatial data that
relates to the
national emissions
for this source?

Apply Tier 2 using
related statistical
data

Get the
necessary
spatial data

Apply Tier 1 using
basic surrogate
data

Is this a key
source?

Figure9-1 Decision tree for choosing tiered approach (EMEP/EEA Guidebook 2023: Part A; chapter
7)

In addition to this analysis, the three Belgian regions try as much as possible to harmonize the
methodologies for the common sectors. Where available, point sources are privileged. The GNFR
sectors accounting for the national totals are summarizédbte 9-4. In addition, gridded emissions

for the memeitems N_Natural and P_IntShipping were reported.

Table9-4 GNFR sectors to be reported in 2025

Sectors for repoSNAP Comment s
1 |A_PublicPower 1 Public power plants
2 |B_Industry 1+3+4+ 1 ndustrial combusti ol
3 |C_Other Stationar 2 Smal | combustion
4 |D_Fugitive 4+5+9
5 |[E_Sol vent s 6
6 |F_RoadTransport 7
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7 |G_Shipping 8

8 |H_Aviati on 8 Only LTO

9 |I _Offroad 8 I ncluding rail
100J_Waste 9 I ncluding waste wate
11]K_AgriLivestock 10

12/L_Agri Ot her 10

13 M_Ot her 5

Next sections describe each GNFR sector, the methodologies applied for the spatialization and some
examples of the results for the national totals.

10.2MAPPING METHODOLOGIES

10.2.1 GNFR A: Public power
This sector considers only the public electricity and heat production activities. Methods for gridding the
emissions per region are summarized @ble9-5.

Table 9-5 NFR Tier method and surrogates used for gridding of emissions in GNFR sector
A_PublicPower

GNFR Ti elSurrogate f¢
Fl ander s Brussel s Wal | oni a
Publ ic|TieirPoint Source¢ePoint sourc
Ti el - -

In the BrussekCapital Region, all emissions of the power plants, the municipal waste incinerator with
energy recovery, the turbojet and the CHP installations, are allocated as point sources. The allocation of
emissions of CHP installations are proporéibto the energy consumption of the installations.

In Wallonia, the spatial distribution of the emissions is based on the location of point sources, for both
E-PRTR plants and other plants (CHP). For tHeFETR plants, detailed emissions are available by plant
and for the other plants (CHP), energy da available and the emissions are calculated by using
emission factors.

In Flanders, all emissions of the power plants, the municipal waste incinerators with energy recovery
and the industrial CHP installations are allocated as a point source. The CHP installations of the tertiary
and the agricultural sector are geocoded eratfdress.

10.2.2 GNFR B: Industry

Sector GNFR B considers the combustion activities of the industrial sectors in NFR sector 1A as well
as the process activities of NFR sector 2A to 2L excluding the solvents use. Methods for gridding
emissions per region are summarized #le9-6.

Table9-6 Tier method and surrogates used for gridding of emissions in GNFR sector B_Industry

GNFR Ti erSurrogate fc
Fl ander s Brussels Wal |l oni a
I ndust|TierPoint Sour ce
Ti et Number of j Number of Municipalit"
particular <manufacturi balances/ | n:
municipalit:
and 2H2.
Ti etrLand use/s Popul ation "Sectori al I
i ndustrial z 2A5b, 2A5¢c)
ar e di ¢




= N M

In the Brussel&apital region emissions are distributed on the basis of the number of employees in the
manufacturing industry by municipality. Emissions of construction and demolition, associated to
construction of housing, are distributed based on ptpuala

In Wallonia, the emissions are gridded by using the energy balances by municipality. For each
municipality, detailed emissions and energy consumptions from-fPRRTR point sources are known

and also for ETS plants, the locations and the energy consunapéidmown, as well as the location

and the emissions for beer production plants. The aggregated site specific energy consumption is
subtracted from the energy balance of the municipality and the residual energy consumption is used to
calculate the emissis. These collective emissions are mapped by using industrial economic zone as
surrogate. The emissions from the production of different products (2H2), from construction and
demolition (2A5b) and storage of mineral products (2A5c) are mapped by usipgrtted the Sector

Plan concerning the habitat zone and the economic zones.

In Flanders, emission calculation and distribution methodologies differ by pollutant. All emissions of
the facilities that are obliged to report their emissions according to a threshold (see IIR chapter 1
Introduction) are allocated as a point source= gmissions that are estimated in a collective way (below
the threshold, see IIR chaptei Introduction) encompass emissions of several sectors (1A2a, 1A2b,
1A2c, 1A2d, 1A2e, 1A2f and 1A2gviii) and these are all spatialized based upon a Tier 1 approach:
emission distribution per industrial zone relative to the total industrial zone area in Flanders.

Other emissions of NMVOC and POPs are allocated by the EISSA tool (Emission Inventory Support
System Air, Sleeuwaert et al., 2012), either as point sources or by a spatial pattern. In NFR sector 2L
there is a notable discrepancy for PCB between LPS/griéd@dsions and LRTAP (submission
15/02/2025) since a correction has been communicated by a specific exploitation after LRTAP reporting
(submission 15/02/2025). This emission will not be included in LPS and gridded data, therefore
exposing a considerableffdirence between both reporting formats.

NMVOC emissions are mapped as point sources (1Alb, 1A2a.1A2b, 2A3, 2C1, 2C7c, 2D3b) or by the
number of jobs in the particular subsector (1A2gviii, 1A2c, 1A2d, 1A2f, 1A2e, 2H2). POP emissions
are also mapped as point source if available or else spatibfized upon proxy (number of employees

in relevant subsector). Emissions of particulate matter and heavy metals are allocated as a point source
(facilities with emissions above the threshold) or by a spatial pattern per sector (industrial zones, pattern
ofc hemi ¢ al facilities, pattern of iron and steel
emissions that are distributed via a detailed spatial pattern are combined and converted to the EMEP
grid by means of a data warehouse.

In response to review question BERID-GEN-20230002 by the TERT, we have made a significant
improvement for the gridded data in Flanders. In submission 2017, emissions were first allocated to the
1x1 kmz2 grid cells and then converted to the EMEP grids Tasulted in location errors for point
sources. Since submission 2021, the point sources were exactly assigned to the EMEP grid without
intermediate step. In the LPS reporting weevaluated the GNFR codes. These two corrections result

in an alignment beveen the gridded data and LPS reporting for A_PublicPower, B_Industry,
E_Solvents, D_Fugitive and J_Waste.

Nevertheless, several cases remain where LPS emissions in a certain grid cell exceed the gridded
emissions total in that same grid cell. This is caused by the fact that the gridded data are based on point

218



source locations (of the emission points) whereas the LPS reporting is based on facility level in the EU
registry. That is why in several cases the emissions are assigned to a neighbour grid cell.

In the Walloon region, the geographical coordinates are the same for the LPS, the gridded data and the
E-PRTR registry.

10.2.3 GNFR C: Other stationary combustion
The sector GNFR C includes the emissions from the combustion in the commercial, the residential and
agriculture sectors. The methods for gridding emissions per region are summafigbbba7.

Table9-7 Tier method and surrogates used for gridding of emissions in GNFR sector C Other stationary
combustion

GNFR NFR Ti etrSurrogate f
FIl ander s Brussel s Wal |l oni a
Ot her 1Ad4ai Tieitenergy balOf fice suenergy b i
Statio municipali't each mu n
Combus Fl emi sh enc¢ di stribut
in the case commerci a
|l amp petrol instituti
and S by muni ci
di saggregat
t o t he " F
combined wi
Ot her 1A4bi Ti etEnergy consPopul ati o Energy b ¢
Statio municipali't each mu n
Combus di saggregat di stribut
t o "Reside residenti
Area" ; t he area
fl oor area
fuel types
greatly acc
character (
(rur al ver
variants of
derdi.ve
Ot her 1A4d4ci TietA part of - Emi ssions
Statio are distrit di stribut
Combus l and usel/ll ¢ basi s 0
(swsbkctor d agricultu
Anot her pa di stribut
emi ssions
form point

In the Brussel&apital Region, the spatial distribution of emissions for the commercial sector is based
on the office surfaces since service sector represents the main activity of the tertiary sector in the region.
Regarding the residential sector, thatsd distribution is based on the population.

In Wallonia, the emissions are gridded by using the energy balances by municipality. The distribution
of emissions is made on theARTR plants locations and on the commercial and institutional surface
by municipality (1A4ai), on the basis of the residahliuildings locations (1A4bi) and on the basis of

the agricultural plots (1A4ci) (1).

In Flanders, the emissions of the commercial/institutional sector (1A4ai), the residential sector (1A4bi)
and the agricultural sector (1A4ci) are gridded by the EF8SAol.

EISSAB was developed in 2017 and within this project an update and expansion of the emission
inventory due to building heating in the residential, the tertiary and the agriculture and horticulture sector
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in Flanders was envisaged. On the one hand, the calculation of emissions needed to be performed at a
Tier 2 level, implying that the emission factors should not only depend on the fuel type but also on the
type and the age of the heating installationsti@rother hand, the emissions of the pollutants had to be
geographically allocated, both at municipality level and at kmz2 resolution, and this in the most accurate
way possible, making use of specific map layers and algorithms. Both, emission calcuation a
geographical allocation of the emissions was required per fuel type for the residential, the tertiary, and
the agricultural and horticultural sector.

To achieve this goal, VITO developed a quantitative database andaSé#8 model based on EISSys,

which is a software framework that, in a continuous process, is being developed within VITO's GEOFlex
product line (https://geoflegolutions.eu/) and of whicthe EISSA model for POPs, currently already

being used by Emissie Inventaris Lucht, is also an application. The newly developed tool was named
EISSAB . Her ei n, EIl SSA stands for OEmission I nventc
in the long &rm, the calculation, geographical allocation and analysis of all emissions to air ideally
should be brought together. ThB stands for Buildings, as the current application is intended to
calculate, allocate and analyse all emissions to air due tormitdiating.

The EISSAB tool is a combination of two existing tools, namely WoET and GEOGREMIS. Indeed, in
addition to calculation and allocation of emissions due to wood combustion (WoET), emissions due to
building heating based on all other fuels (GEOGREMIS) cam lads calculated and geographically
allocated. However, EISSRB has been optimized with respect to the existing WoET and GEOGREMIS
tools: energy consumption can be imported by the user, additional fuels / pollutants can be added easily,
calculations from 190 have become possible,... Moreover, the tool has also been updated as compared
to the existing tools: the current tool for instance allows to include recent knowledge about
environmental legislation, assumptions, emission factors,... Thefriseily ard transparent tool
provides results in the form of tables, charts and maps, according to user settings, expectations and
specifications (cf. spatial resolution, compatibility with the data warehouse being used by Emissie
Inventaris Lucht,...). Furthermorén the long term the tool eventually can be used for scenario
management.

Prior to the development of the actual tool, a thorough analysis on how to develop the
methodological/scientific core for calculating emissions due to building heating was performed. This
was essentially done in 4 steps. Initially, the level of detaildessrmined. This level of detail relates

to the substances, the sectors and subsectors, the fuel types and the installation types. Then a
methodology was developed to refine the Flemish energy consumption, known per fuel type from the
Energy Balance, acading to the specified level of detail. In other words, a methodology to assign
shares of the Flemish energy consumption to the different installation types within the fleet. In order to
allow calculation of emissions starting from the energy consumptistribdited over the installation

fleet, in a third phase a compilation of emission factors was made. Finally, the geographical distribution
of energy consumption and emissions was completely revised.

Energy consumption for Flanders is disaggregated according to energy consumption per municipality.
This is done by means of an Excel tool developed by VITO at sector level in the context of the Covenant

of Mayors [http://www.burgemeestersconvenant.eu]. Thltained energy consumption per
municipality (or the Flemish energy consumption in the case of coal, waste, lamp petroleum, biogas and
sludge; due to no match with the Covenant of Mayors) are then further disaggregated according to the
"Floor area" combied wi th | and use (1A4d4ai). For the reside
areao is used. Since the fuel types used vary gr
urban), 3 variants of the map were derived. In the agriclbardor, a part of the emissions from other
stationary combustion practices is based on land use/landcover data. The selection of parcels based on
land use/land cover is sigector dependent. In general, the emissions of each agricultustciol are

spatially distributed among these selected parcels/area with each hectare of the selected parcels being
allocated the same amount of emissions. There is no distinction made between the different fuel types
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used. Another part of the emissions originates form point sources (XY). The spreading pattern for the
point sources differs for each sabctor and fuel type.

Within this project Flemish emissions due to building heating were calculated and geographically
allocated with the EISSA tool. This was done for all pollutants, all sectors and all fuel types, for the
entire time window.

The review question BIEERID-GEN-2020:0001 has been solved by the adjustment of the method of
geographic distribution.

The locations of the emissions that are gridded by a detailed spatial pattern are converted to the EMEP
grid by means of a data warehouse.

10.2.4 GNFR D: Fugitive

The sector GNFR D gathers fugitive emissions from different activities involving solid, liquid and
gaseous fuels. The methods for gridding the emissions per region are detadete®8 Tier method

and surrogates used for gridding of emissions in GNFR sector D Fugitive

GNFR NFR Ti e Surrogate

Fl ander s Brussels Wall oni a

Fugiti|lB2aiv, Tie Point Sour - -

1B2av Ti e Popul ationLocationsLocations
and sources petroleunpetrol eun
Ti e
1B2b Ti e Number of Gas trans<Gas cons
and particular municipalby munici
Ti e point sour gridded
canalizat

muni ci pal

Table9-8 Tier method and surrogates used for gridding of emissions in GNFR sector D Fugitive

GNFR NFR Ti e Surrogate

Fl ander s Brussels Wall oni a

Fugiti|lB2aiv, Tie Point Sour - -

1B2av Ti e Popul ation LocationsLocations
and sources petroleunpetrol eun
Ti e
1B2b Ti e Number of Gas trans<Gas cons
and particular municipalby munici
Tie point sour gridded
canalizat

munici pal

In the Brussel&apital Region petroleum stations are located based on environmental permits and
emissions are evenly distributed over the stations. Concerning the gas transportation, the emissions are
disaggregated by municipality by using the distributo sy st em oper ator 6s dat a
transported by municipality.
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I n Wall oni a, the | ocations of the petroleum stoc

Walloon region) (1) are used to localize petroleum stations. Concerning the gas transportation, the
emissions are disaggregated by municipality by usasgognsumption by municipality as surrogate and
then mapped on the municipality with the grid of gas canalizations.

In Flanders, all emissions of the facilities that are obliged to report their emissions according to a
threshold (see IIR chapteii Introduction) are allocated as a point source. Other emissions of NMVOC
are allocated by the EISSA tool, either as pointrees or by a spatial pattern. NMVOC emissions are
mapped as point sources (1B2c, 1B2aiv, 1B2av, 1B2b), by population (1B2av) and by the humber of
jobs in the particular subsector (1B2b).

The emissions from the point sources and the emissions that are distributed via a detailed spatial pattern
are combined and converted to the EMEP grid by means of a data warehouse.

10.2.5 GNFR E: Solvents
The sector GNRF E includes the use of solvent products. Methods for gridding the emissions per region
are summarized imable9-9.

Table9-9 Tier method and surrogates used for gridding of emissions in GNFR sector E Solvents

GNFR NFR Ti erSurroga
griddin
FIl ander Brussels Walloni a
Solvents Al I, ex TierPoint S Point souPoint Sc
l ubri ca
(Heavy
Ti ernumber number -
in the companies
subsect munici pal
2G l ub Ti er Gri dded met hod Popul at i
(Heavy emi ssi o GNFR F
include
GNFR F

The solvents sector includes a variety of activities.

In the BrussekCapital Region, emissions coming from domestic solvent use, use of paint, dry cleaning,
fireworks and tobacco are spatialized on the basis of the population data. The emissions coming from
the yearly reporting obligation by the industriahgpanies via the integrated environmental reports are
located on the basis of the geographic coordinates of the companies. Emissions from car repairing and
printing companies are evenly distributed over companies registered by municipality. Heavy metal
emissions from the use of lubricants in road transportation were gridded by the same method as the road
transport sector described in the section GNFR F.

For Wallonia, the emissions coming from the yearly reporting obligation by the industrial companies
via the integrated environmental report are located on the basis of the geographic coordinates of the
companies. The other emissions mainly coming from dtimeolvent use are gridded on the basis of

the population data (2Jhe baseline data used to create the new maps has changed and we now have a
better distribution of the population. Previously, we relied on statisticadsciors, but these data lacked
precision compared to the new dataset.

Now we have polygons with the population, from which we have extracted the centroids to match the
EMEP grid.

This explains why some EMEP boxes do not include populaéilated emissions.
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In Flanders, all emissions of the facilities that are obliged to report their emissions according to a
threshold (see IIR chapter 1) are allocated as a point source. Other emissions of NMVOC and POPs are
allocated by the EISSA tool, either as point souardsy an allocation pattern. NMVOC emissions are
mapped as point sources (part of 2D3g, part of 2D3h), by population (2D3a, part of 2D3d) or by number
of by number of jobs in the particular sector (2D3f, part of 2D3h). POP emissions are spatialized by
number of employees in this particular sector (2D3b) and by population patterns (smoking of tobacco).
Emissions of particulate matter and heavy metal emissions (due to firework and smoking of tobacco)
are gridded based on the population pattern.

The emissions from the point sources and the emissions that are distributed via a detailed spatial pattern
are combined and converted to the EMEP grid by means of a data warehouse.

Difference between gridded data (annex v) and total of NFR table (annex I): For Flanders, the emissions
of heavy metals from the use of lubricants in the road transportation are allocated under category 1A3b
(GNFR F) instead of 2G (GNFR E) for the griddéata. Due to a technical difficulty, the gridded data

from 2G could not be separated from the other road traffic emissions in the output of the data warehouse.
We are working on a solution so that the emissions can be split up at the next submission.

10.2.6 GNFR F: Road transport
Road transport emissions reported under GNFR F include NFR sectors 1A3bi to 1A3bvii. Methods for
gridding the emissions per region are summarizéchirie9-10.

Table9-10 Tier method and surrogates used for gridding of emissions in GNFR sector F Road transport

GNFR Ti ertSurrogate fc
Fl ander s Brussels Wal | oni a
Road Ti erroad segmentCombination road segmen
Transp of i ght antransport of i ght an
and split b (road strucand split b
and highway dat a) and and highway
emi ssions
driving mo
COPERT (h
rural /subur

The submitted gridded data are based on fuel sold.

BrusselsCapital Region uses a combination of road transport information (road structure, mobility data)
and specific emissions factors by driving mode from COPERT in order to generate the gridded emissions
for GNFR F sector. The first step is to determimability data per road according to the 3 driving modes
used in COPERT (highway, rural/suburban and urban) in each municipality. For each driving mode, the
total emissions at the regional level are affected to a given municipality proportionally tonhiatead

mobility data in the municipality compared to the whole Region. Finally, the emissions from the 3
driving modes are summed for each municipality and attributed to the road segment network.

The methodology in Wallonia is similar to the Brussefpital Region. The emissions are first
calculated by road segment of the Walloon road network. These emissions result from a combination of
volume of traffic (light and heavy), length and driving m@aidan/rural/highway) of the road segments,

and the associated emission factors by driving mode from COPERT. These emissions are then added
together within the EMEP grid cells and rescaled to reach the total emissions frocoNERA3D.

In Flanders, also the split by driving mode from COPERT is used to generate gridded data of the road
transport sector. The COPER@Iculated emissions are distributed along the road network of Flanders,
for which the share of total traffic volumes is knoper road segment, disaggregated for light and heavy
traffic (mobility model Flomovia). The emissions from CAR + LDV +category are spread according

to the share of light traffic on the road segments, whereas HDV and BUS / Coach emissions according
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to the share of heavy traffic. In addition, for every road segment the driving mode is known, so COPERT
emissions by driving mode are attributed accordingly.

Difference between gridded data (annex V) and total of NFR table (annex I): for the assignment, split
factors emissions/road segment are calculated in a data warehouse. Due to rounding off during this
calculation it is possible that a slight difference wscbetween the total gridded data of the road
transport sector and the sum of totals of the MBRes 1A3b reported in annex I.

For Flanders, the gridded emissions of heavy metals from the use of lubricants in the road transportation
are allocated under category 1A3b instead of 2G, although the emissions from the use of lubricant oil
are calculated separately in the COPERT modeéd 10 a technical difficulty, the gridded data from 2G

could not be separated from the other road traffic emissions in the output of the datawarehouse (used to
map the emissionsENFR G: Shipping

The GNFR G sector includes international inland waterways and national navigation. Methods for
gridding the emissions per region are summarizéchlie9-11.

Table9-11 Tier method and surrogates used for gridding of emissions in GNFR sector G Shipping

GNFR Ti e1Surrogate fc

Fl ander s Brussels Wal | oni a
Shippi|Ti erGeographical- -

on water way

harbours (s

emi ssions ir

anchoring

sailing)(nat

navigation),

dataset of

on shipping

har bours

Ti el - Length of t navigable r

BrusselsCapital Region only reports emissions from sector 1A3dii. Emissions are distributed according
to the length of the canal among the Brussels EMEP grid cells. The canal is the only navigable waterway
in the region.

In Wallonia, the emissions for inland waterway transport are allocated to the navigable rivers.

For the Flemish Region, the geographically distributed emissions of the sector G_Shipping are
calculated with the EISS model for national navigation and with the EMMOSS model for international
inland waterways.

For national navigation the emissions are exported from the EISS emission calculation model in 4
separate shapefiles. These shapefiles are created based on AlS data (on an annual basis).

Emissions from maritime shipping (shipping routes mainly in the North Sea that are not part of the
EMEP grid, and ports) are distributed in proportion to a geographic dataset of ship movements.

Because a part of the emissions of the sector 1A3di(ii) and 1A3dii falls outside the grid attributed to
Belgium, a difference between the gridded data and the data reported for thepdd-RA3di(ii) in
annex | occurs.

10.2.7 GNFR H: Aviation
The GNFR H sector includes emissions from LTO from aviation activities. Methods for gridding the
emissions per region are summarized able9-12.
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Table9-12 Tier method and surrogates used for gridding of emissions in GNFR sector H Aviation

GNFR Ti er1Surrogate fc
FIl ander s Brussels Walloni a

Avi ati |TietF ight Not appli FHight dat a: I
EUROCONTROL DDR2 database

dat abase

There is no aviation activity in the Bruss€lapital Region. Brussels International Airport is located in
Flanders region.

In Wallonia, the emissions for each airport are allocated to the area of the airports on the grid (two
commercial airports and six tourism airports). The LTO areas of the two commercial airports were
estimated with the help of Skeyes. The emissions osithairports are allocated to the EMEP cells
where the tourism airports are situated.

In the Flemish Region the gridded emission data due to aviation activity are calculated with the EMMOL
model. The calculation is based on EUROCONTROL/Skeyes data from airports and fuel amounts.

For the geographic distribution of the LTO emissions, an average spread was calculated based on
detailed flight data from the EUROCONTROL DDR2 database. It contains all IFR flights, with a time
resolution of a few minutes. By calculating the share of éatrkm? grid cell for each flight, and then
aggregating it over all flights, the average share of each grid cell (1x1 km2) in the emissions can be
calculated.

The processing (separate for zone_approach and zone_climb_out) consists of a number of steps. The
main steps are:

1. select all flight segments below 3000 feet (FL <30, the flight altitude limiting the LTO cycles);
2. select the flight segments that fall within a certain radius around the airport;
3. divide all selected flight segments over the 1x1 kmz2 grid;

4. determine the sum of the segment lengths for each grid cell; the share of the grid cell in the emissions
is the division of this sum of segment lengths by the sum of all segment lengths considered.

Difference between gridded data (annex V) and total of NFR table (annex I): a very small amount of the
emissions of military aviation is allocated under 1A3aii(i) (GNFR H) instead of 1A5b (GNFR I). This
because the activity data of the military airport 8bhebek are combined with the movements at Brussels
Airport. Both airports form a physical entity and use the same runways feoffadied landing. Due to

a limitation of de model used, this small amount of military emissions could not be separated for
gearaphical representation.

10.2.8 GNFR I: Off -road
Sector GNFR | includes a variety of sectors: industry, agriculture, residential, railways and pipelines
transport. Methods for gridding the emissions per region are summarizedlad-13.

Table9-13 Tier method and surrogates used for gridding of emissions in GNFR sector |_Offroad

GNFR NFR Ti ¢eSurro

for

gridd

VLA BRU WA L
Ooffro

1A2gv Ti ¢- - Point Sol
3
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l and
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In the BrusselCapital Region, offroad emissions of combustion in manufacturing industries and
construction (1A2gvii) and agriculture and foresttyA 4 caie digtributed based on tregional land

use plan indicating industrial areas amdy r i cul t ur al ar .eFarsrgilwvaysqIrABcly t s  an ¢
emissions are distributed using the length of the rail network. Emissions of 1A3eii (ground activities of
harbour and trarshipment) are allocated to the port of Brussels. Emissions associated to mobile
combusion from household and gardening (1A4bii) and other mobile (1A5b) are uniformly distributed

over the region.

In Wallonia, the sector 1A2gvii is distributed by using offroad emissions from industrial point sources
and the industrial areas by municipality (LPS emissions subtracted). Emissions from sector 1A3c are
distributed using railway sections on which thefaglled trains run. The gridding of the sector 1A3ei

is based on point sources emissions (gas compression plants, harbours and air ports). The sector 1A4bii
is distributed using garden areas (garden areas = residential egsa@kential buildings areaahd the

sector 1A4cii is distributed using the data of the agricultural plot (3) and the Sector Plan covering forests
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and parks (4) (5). The sector 1A5b is distributed by using offroad emissions from industrial point
sources.

In Flanders emissions are also gridded with different spatial patterns according to the sector. The
emissions are distributed using a pattern based on the land use and the degree of industrialization
(LA2gvii), harbours (1A3eii), urbanization (1A4bii), agrltural area and forestry (1A4cii) and defence

area (1A5b) (Decoene, 2012).

To spread the railways emissions (1A3c) the network of railway segments is used. At the borders of
Flanders, the fraction of the railway segment that is situated in Flanders is calculated, and this split factor
is used to calculate the fraction of the esiuas that can be attributed to Flanders. Due to this
methodology it is possible that a slight difference occurs between the gridded railways emission data
(annex V) and the total emissions reported in the {46 1A3c (annex |).

Emissions reported in the sector 1A3ei are allocated to point sources.

Emissions of military aviation (also reported in 1A5b) are calculated with the EMMOL model.
Emissions from Melsbroek military airport are included in the distribution pattern (civil aviation) LTO
of Brussels Airport. The emissions from the other militargats are evenly spread over Flanders.

Emissions of national fishing (1A4ciii) are part of the EMMOSS model and are calculated in Flanders.
Because all emissions of national fishing take part in the Channel (North Sea), and this sea falls outside
the grid attributed to Belgium, the emissionsafional fishing are not included in the gridded data.

Difference between gridded data (annex V) and total of NFR table (annex I): a very small amount of the
emissions of military aviation is allocated under 1A3aii(i) (GNFR H) instead of 1A5b (GNFR I). Due
to a limitation of de model used, the small amournthefemissions could not be separated.

The emissions from the point sources and the emissions that are distributed via a detailed spatial pattern
are combined and converted to the EMEP grid by means of a data warehouse.

10.2.9 GNFR J: Waste

Sector GNFR J considers the NFR waste sectors. The emissions from municipal incinerators with energy
recovery are included in sector GNFR A. Methods for gridding the emissions per region are summarized
in Table9-14.

Table9-14 Tier method and surrogates used for gridding of emissions in GNFR sector J_Waste

GNFR NFR Ti et Surrogate f
FIl ander s Brussel s Wal |l oni a
Wast e Al |, Ti etPoint SourcPoint sou
5D1
5E
5D1 Ti et Point sou -

Ti etNumber of
particul ar
Ti etrPopul ati on
5E Ti etrPoint Sourc- -
Ti etPopul ation Popul atio

In the Brussel€apital Region emissions from composting, cremation and wastewater treatment are
spatialized on the basis of the coordinates of the installations. For sector 5E, corresponding to fires, the
distribution of the emissions is based on the |feipmn.

In Wallonia, the spatialization of the emissions is based firstly on the location of point sources. This is
the case for the-PRTR plants, the solid waste disposal sites, the incineration and cremation facilities
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and the composting units. For the emissions of wastewater (5D1) and fires (5E), as it is not related to
point sources, the emissions are spatialized following the Walloon municipalities population.

In Flanders, all emissions of the facilities that are obliged to report their emissions according to a
threshold (see IIR chapter 1) are allocated as a point source. Waste incineration facilities have energy
recovery, hence the emissions are allocatethenGNFRsector A_PublicPower. Other emissions of
NMVOC and POPs are allocated by the EISSA tool, either as point sources or by an allocation pattern.
NMVOC emissions are mappég inhabitants in rural areas (5C2)ayrnumber of jobs in the particular

sector (5D1). POP emissions are also mapped as point sources (5E and 5C1bv) or by inhabitants in rural
areas (5C2).

The emissions due to open burning of waste and emissions from house and car fires are spread according
to the same method that was used to spatialize th@adf emissions by households (pattern based on
the land use and the degree of urbanization) (Dexd2012).

The emissions from the point sources and the emissions that are distributed via a detailed spatial pattern
are combined and converted to the EMEP grid by means of a data warehouse.

10.2.10GNFR K: Agriculture T Livestock
Methods for gridding the emissions per region for GNFR sector K Agricultukévestock are
summarized imMable9-15.

Table9-15Tier method and surrogates used for gridding of emissions in GNFR sector K_AgriLivestock

GNFR Ti e1Surrogate fc
FIl ander s Brussel s Wal |l oni a
Agricu|TieltPoint Sour c- Point sourc:
Livest number and
management
farm | evel)
Ti el - - Agricultura
sources sub-
Ti el - Agricul tura -

In the BrusselCapital Region emissions from agriculture livestock are spatialized on the basis of the
regional land use planindicatimgg r i cul t ur al areas

In Wallonia, emissions of N&l NO,, NMVOC and PM coming from the livestock (NFR sector 3B)

have been spatially distributed firstly with the location of the intensive agricultural exploitations (pigs
and poultry farms) and secondly across the municipalities, thanks to national and regitistats

giving the number of heads by municipalities (6). If there are intensive farms in the municipality, the
number of heads of the intensive farms are subtracted from the number of the municipality. The numbers
of animals are not available for every year. So we used the latest information available (2023 for cattle,
poultry, swine, 2021 for bovines, goats and horses) and these partitions were used with the 2023 regional
activity data for Wallonia. Once the emissimfdivestock have been calculated by municipality, the
agricultural plot has been used to distribute the emissions according to the type of land used (agricultural
emissions occur only on crop and pasture) (3).

In Flanders, the emissions of Nnd NO (reported as NP are spread following the detailed
geographical level of the input data (>¢6ordinate). The emissions of manure management are
calculated with the EMAV3.0 model (see also IIR chapter 5). Input data (animal number, manure
management sy s teatthe el ofahe armaThaeiffote thé dalculation and geographical
spreading of the NkHand NO emissions can occur at this same level¢&drdinate). The emissions of
NMVOC are spread accordirig the number of animals per farm (X06ordinate) that originates from

the EMAV3.0 model.
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10.2.11GNFR L: Agriculture i Other
Methods for gridding the emissions per region for GNFR sector L AgricultQiaer are summarized
in Table9-16.

Table9-16 Tier method and surrogates used for gridding of emissions in GNFR sector L_AgriOther

GNFR Ti e1Surrogate fc
Fl ander s Brussels Wal | oni a
Agricu|Ti elrtPoint Source- -
Ot her
Ti el - - Agricultura
Ti el - Agricultura -

In the Brusselapital Region emissions from agricultural soils are spatialized on the basis of the
regional land use plan indicatiegg r i cul t ur al ar eas

In Wallonia, emissions of NEINOy, NMVOC and PM coming from the agricultural soils (NFR sector

3D) have been distributed following the same approach as emissions of livestock. The 2023 Belgian
statistics provide the agricultural area by municipality. This allows calculations of grazamgyen
application and fertilizing emissions by municipality. The sum of these emissions is than distributed
thanks to the agricultural plot across the crop and pasture areas (3).

In Flanders, the NFand NO emissions coming from agricultural soils (3D) are calculated and
geographically spread with the EMAV3.0 model (see also IIR chaptégsiculture). This calculation

and spreading occurs at the level of the agricultural plot¢¥drdinate). Thermissions of NMVOC

are spread according to the available cropland/grassland per plataatdinate).

10.2.12GNFR M: Other
Belgium does not estimate emissions in the GNFR sector M Other.

10.2.13GNFR N: Natural
Methods for gridding the emissions per region for GNFR sector N Natural are summarizguean
9-17.

Table9-17 Tier method and surrogates used for gridding of emissions in GNFR sector N_Natural

GNFR Ti et1Surrogate fc
FIl ander s Brussel s Wal |l oni a
Natura|Ti etForest and Not applica Forest and
statistics statistics

In Wallonia, this sector is distributed using the Sector Plan covering forests.

In Flanders, the emissions of this sector are distributed based on the available cropland/grassland and
forest areas in Flanders.

10.2.14GNFR O: AviCruise
Flanders: For the distribution of cruise emissions over Flemish Region, no dispersion pattern is
available. The emissions are evenly distributed over Flanders.

10.2.15GNFR P: IntShipping
Table9-18 Tier method and surrogates used for gridding of emissions in GNFR sector P_IntShipping

GNFR Ti e1Surrogate fc
| Fl ander s Brussels Wal | oni a
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I ntern|{Ti ertgeographic «(Not applica Not applica
Shippi movements 0
routes and i

Emissions of international fishing (1A3di(i)) are part of the EMMOSS model, and are calculated in
Flanders. Because all emissions of international fishing take part in the Channel (North Sea), and this
sea falls outside the grid attributed to Belgium,dh@ssions of national fishing are not included in the
gridded data.

Emissions from maritime shipping (shipping routes mainly in the North Sea that are not part of the
EMEP grid, and ports) are distributed in proportion to a geographic dataset of ship movements.

Because a part of the emissions of international maritime navigation (1A3di(i)) falls outside the grid
attributed to Belgium, a difference between the gridded data (annex v) and the data reported for the
NFR-code 1A3di(i) (annex I) occurs.

10.3 GRIDDED EMISSIONS: RESULTS

The following figures show the gridded national totals foryN®MVOC, SQ, NH; and PMs. In

general the largest parts of the emissions are located in the most densely populated regions in the North
of Belgium. Antwerp is a hot spot for most pollutants due to its great industrial, urban and traffic
activities. For NH, the greatest source is agriculture, with a large activity in the North West of Belgium.
Large PM emissions in the Ghent harbour are coming from 1 industrial company.
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National Total NMVOC — 2023
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National Total NHz — 2023
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Figure9-2 Gridded national total emissions for NOIMVOC, SQ, NH; and PMsin 2023.

10.4LPSDATA

Large Point Sources are defined as facilities whose combined emissions, within the limited identifiable
area of the site premises, exceed at least one of the threshold values for the 14 pollutants identified in
table 1 of the EMEP Reporting Guidelines. gdem reported LPS data for 2023 according to this
definition, including information on stack height class.

Belgium reported emissions for 2023 from 275 facilities, of which 194 in Flanders, 2 in the Brussels
Capital Region and 79 in Wallonia. Most facilities are from the industrial or agricultural sectors. All the
Walloon agricultural plants under theHRTR ae now reported as LPS (20 plants).
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With regard to review question BEPS-E-2020:0001, emissions with seihireshold values forfPRTR
and/or LPS, are included in NECD reporting and were not retained in LPS reporting. This approach is
applied for all emissions of pollutants which have-Huleshold values for LPS/ERTR.

The LPS emissions are used directly in the national inventory (NECD). There is no divergence between
LPS and the NECD (BEPS-GEN-202G:0002).

For the LPS reporting, only those emissions above the threshold are reported. Under the NECD all
emissions are reported (EEPSE-20200001).

In response to the review question -BIRID-GEN-20200002 we made corrections to both LPS
reporting and reporting of the gridded data. For more information see section GNFR B: Industry.
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Table9-19 Share of National Total emissions as covered by LPS emissions

N Q NMVOCSQ® N R PM. s PMo CO Pb Cd Hg PCDD/ PCPAH:HCB PCB
kt kt kt kt kt k t kt t t t g TEQ t K g K g
Nati onal Totalll23.122.021. 62. 17. 29. 243.16. 1.1 0.7 28.32 5.8.5.4 3.7
LPS Emi ssions
Belgium (2023)28.712.0116. 2.4 1.0 2.4 95.63.6 0.2 0.4 9.62 0.1.4.2 3.1
Brussels (20230.100. 12
Wall onia (202312.02.64 4.4 1.00.5 1.3 12.10.9 0.00.20.68 0.1.4.2 3.1
FIl anders (202316.69.24 12. 1.4 0.4 1.083.42.6 0.1 0.1 8.94
LPS as % of
Emi ssi ons % % % % % % % % % % % % % %
Belgium (2023)23.39.83 76. 3.95.88.139.222. 18. 52. 33.96 3.1.77. 84.
Brussels (20230.080.10
Wall onia (20239.782.16 20 1.6 3.1 4.6 5.006.1 5.6 29 2.39 3.1.77 84
FIl anders (202313.47.57 56 2.3 2.6 3.5 34.216 12. 23 31.56
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Figure9-3 Location of LPS in 2023
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11 ADJUSTMENTS

Section last updated in March 2025

11.1 ADJUSTMENTS - SUMMARY

Belgium signed and ratified the 1999 Protocol to Abate Acidification, Eutrophication and Qewahd

ozone (Gothenborg Protocol) and Belgium as EU Member State adopted the National Emission Ceiling
Directive (2001/81/EC) in 2001, in 2016 replaced by theised NECD (2016/2284/EU). Hereby,
Belgium committed itself to national emission reductions fop, ]y, NMVOC, NH; and PMs in
accordance with tables A and B in Annex Il of the NECD. The commitments are reprodUcdden

11-1. In June 2024 Belgium ratified the amended Gothenburg Protocol (2012).

Table11-1 National emission reduction commitments Belgium under NECD

NQ NMVOCSQ N B PM. s
o041 % 21 % 43 % 2 % 20 %
0059 % 35 % 66 % 13 % 39 %
2

For any year f
For any year f
*compared with

Table11-2 summarizes the emission totals, based on fuels used, for 2005 and 2023. Belgium fulfils the
commitment under the NECD for 2023 for all pollutants and reports emissions below the 2030 emission
cap for NQ, NMVOC, SQ, NHz; and PM s already.

Table11-2 Compliance checking with NECD

N Q NMVOCSQ N H PM s
Emi ssions 2005 [|301.2161.6140.278.5533.88
Reduction coimm02 41% 21% 43 % 2% 20%
Reduction commi t/59% 35% 6 6 % 13 % 39%
Emi ssioni2g@poyz2pl1v7.7127.779.9476.9827.10
Emi ssioniyapG¢gRr0123.5105.147.6868.3420.67
Emi ssions 2023 [|106.982.8121.7762.5017.08

Belgium submits no new applications for adjustments.
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