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Synopsis

Methodology for the calculation of emissions to air from the
sectors Energy, Industry and Waste

Every year, the Netherlands reports, both nationally and internationally,
on the quantities of substances that are emitted to the air by the
industry sector and energy generation and waste processing sector
(ENINA). This entails all the substances that are listed in the
Netherlands Pollutant Emission Register and must be reported for these
sectors, including greenhouse gases, acidifying substances and
substances that cause large-scale air-pollution.

RIVM has updated and described the methods with which the emissions
are calculated. These methods are adjusted every year according to the
most recent scientific insights. Emission estimates are performed based
on the international guidelines.

The emission data is available to the public via the website
emissieregistratie.nl. It is used for reports that are mandatory under
international treaties such as the Paris Agreement, the EU Emission
ceilings (NEC Directive) and the Convention on Long-range
Transboundary Air Pollution (CLRTAP). These reports also form the basis
for the international reviewers who validate the Dutch reports to the EU
and UN.

Keywords: emission, industry, greenhouse gases, air pollution
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Publiekssamenvatting

Methodiek om Industriéle emissies naar lucht te berekenen van
de sectoren Energie, Industrie en Afval

Nederland rapporteert elk jaar nationaal en internationaal hoeveel
stoffen door de sectoren Industrie, Energieopwekking en
Afvalverwerking (ENINA) worden uitgestoten naar de lucht. Het gaat om
alle stoffen die in de Emissieregistratie voorkomen en voor deze
sectoren moeten worden gerapporteerd. Denk aan broeikasgassen,
verzurende stoffen en stoffen die grootschalige luchtverontreiniging
veroorzaken.

Het RIVM heeft de methoden waarmee de uitstoot wordt berekend,
geactualiseerd en beschreven. De methoden worden elk jaar bijgesteld
volgens de meest actuele wetenschappelijke inzichten. De
emissieberekeningen worden uitgevoerd op basis van internationale
richtlijnen.

De emissiegegevens zijn openbaar via de website emissieregistratie.nl.
De gegevens worden gebruikt voor de rapportages die vanwege
internationale verdragen verplicht zijn, zoals het verdrag van Parijs, de
EU-Emissieplafonds (NEC-Directive) en de Convention on Long-range
Transboundary Air Pollution (CLRTAP). De rapportage is ook de basis
voor de (internationale) reviewers die de Nederlandse rapportages aan
de EU en VN valideren.

Kernwoorden: emissie, industrie, broeikasgassen, luchtverontreiniging.
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Introduction and scope

Industrial combustion and industrial processing cause atmospheric
emissions. Combustion of fuels, with natural gas being the most used
fuel in the Netherlands cause emissions of GHG and acidifying
substances like SO2 and NOx. Industrial processes, like iron and steel
production and crude oil refining and many other processes cause
emissions of many substances like PM, metals, PAH and hydrocarbons.

The ENINA Taskforce is responsible for annually compiling and managing
emission data on a national scale in the Netherlands of all stationary
combustion sources and process emissions in the energy, industry and
waste disposal sectors.

ENINA (acronym: ENergie (energy), INdustrie (industry),
Afvalverwijdering (waste disposal)) is part of the Dutch Pollutant
Release and Transfer Register (PRTR). The URL to access the data is
www.emissieregistratie.nl (Dutch version). The emission data concern
substances categorised as greenhouse gases, acidifying substances,
toxic substances (including volatile organic compounds, metals, dioxins)
and other substances that have been prioritised in environmental policy.

This report deals exclusively with atmospheric emissions; emissions to
water are accounted for and entered into the PRTR by another PRTR
taskforce (see www.emissieregistratie.nl).

The purpose of this report is to provide a clear description of the
methods followed for assessment of air emissions originating in the
energy and industry sectors in the Dutch PRTR.

The report is divided into two sections, each one dealing with two
separate main methods:

e ‘Air IPCC’, the methods for calculating greenhouse gas (GHG)
emissions prescribed by the Intergovernmental Panel on Climate
Change (IPCC, 2006) is described in section 2. These calculations
are used for international reporting obligations under UNFCCC,
the Paris Agreement, EU Monitoring Mechanism Regulation
(MMR) and EU Effort Sharing Decision (ESD).

e ‘Air actual’ the method followed by the Dutch PRTR for other
reporting obligations is described in section 3. These calculations
are used for international reporting obligations under CLRTAP and
the NEC Directive. These calculations are also used for Dutch
emission maps.

Section 1.1 explains the difference between the two main methods. The
subsequent sections contain general descriptions of the emission
calculations, i.e. calculation quality (section 4), changes in comparison
to the previous version of the Method Report (section 5), emission
dispersal characteristics (section 6) and geographical distribution of
emissions (section 7).

The PRTR uses a subdivision of combustion and process emissions based
on emission sources related to the various economic activities
(NACE2008-harmonized SBI codes; see https://www.cbs.nl/nl-nl/onze-
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diensten/methoden/classificaties/activiteiten/sbi-2008-standaard-
bedrijfsindeling-2008) to facilitate the reporting of Dutch emissions in
accordance with several international agreements. The present report is
based on this classification. Annex 1 contains a complete list of the
emission sources including a reference to the section in this report
where the method is described. Emission data from the emission sources
listed are available on www.emissieregistratie.nl.

Methods: Air IPCC and Air Actual

The main difference between methods Air IPCC and Air Actual is the
data used as input for the calculations. The calculation for the Air Actual
method is based on emissions of individual companies and a
supplemental estimate for remaining companies. The calculation
according to Air IPCC uses data mainly derived from national energy
consumption statistics and production output statistics, in some
instances improved with individual company data (if this improves the
emission estimate).

Greenhouse gases are calculated in both methods. The calculation
methodology is the same for some sectors, but for other it differs. The
reason for this is that the greenhouse gas emissions from both
methodologies are used for different purposes. The greenhouse gas
emissions calculated according to the IPCC methodology are used for
international reporting obligations under UNFCCC, the Paris Agreement,
EU Monitoring Mechanism Regulation (MMR) and EU Effort Sharing
Decision (ESD). Emissions are calculated following the UNFCCC
Reporting Guidelines.

The greenhouse gas emissions calculated according to the Air Actual
methodology are amongst others used for emission maps of the
Netherlands. It is expected that the emissions according to the Air
Actual method are more accurate for preparing the Dutch emission
maps. For example, emissions from road transport in the Air Actual
method are calculated based on the amount of fuel used in the country,
while emissions from road transport in the Air IPCC method are
calculated based on the amount of fuel sold. The first methodology will
provide more accurate emission maps, while the second methodology is
in line with the UNFCCC Reporting Guidelines.

Also, the two methodologies can be compared as a quality check.

Preliminary and final emission figures

In annual cycles the emission data are established twice a year (for both
the Air IPCC and the Air Actual methods).

1. In June, the preliminary emission figures of the previous year are
established using preliminary statistics. The preliminary emission figures
are used for preliminary GHG reports. In September each year
preliminary figures are published on the public website
(www.emissieregistratie.nl, national level).

2. In December the final emission figures of the previous year are
established using the final energy and production statistics, as well as
the emission data from the eAER. The final emission figures are used to
ensure compliance with international reporting requirements, such as
those pursuant to the NEC Directive, UNFCCC reporting Guidelines, etc.
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The final figures are also geographically distributed and the resulting
data are used as input for model calculations of air quality in so called
large-scale concentration maps https://www.rivm.nl/gcn-gdn-kaarten.
In April of the next year the final figures are published on the public web
site (national level and geographically distributed emissions).
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2 Emission calculations according to the IPCC method
This section describes how GHG emissions are calculated using the IPCC
method for the CRF categories 1 (excluding 1A3), 2 and 5. The
calculated emissions are divided into four categories:
e Combustion emissions (section 2.1)
e Process emissions (section 2.2)
e Emissions from waste processing (section 2.3)
e Emissions from the extraction, transportation and distribution of
oil and gas (section 2.4)
The following table shows the link between the CRF categories and the
emission sources used in the Netherlands (including the relevant section
describing the method). Part of the emissions in the CRF categories 1, 2
and 5 is not described in this methodology report. These emission
sources are also indicated in the table, including a link to the
methodology report where these sources are described.
Table 1 Allocation of CRF codes to emission sources, including a reference to the
corresponding section describing the method.
CRF Section |ES CODE | EMISSION SOURCE Comment
1.A.1.a Public | 2.1 8920400 |NACE 35: production and
electricity and distribution of electricity and gas
heat 8921800 |NACE 38.1/38.2 (partly): waste-
production incineration plants
8930401 |NACE 35: decentral production of
electricity, general
8930410 |NACE 35: production of electricity,
heat
2.3 8921804 | NACE 38.2/84.1 treatment of
waste, including communal waste-
incineration plants
E401200 |Solid waste disposal on land: Emissions from combustion of
managed disposal landfill gas for energy recovery are
allocated to CRF category 1Ala.
Combustion of landfill gas for
flaring and other emissions from
solid waste disposal on land are
allocated to CRF category 5A1
1.A.1.b 2.1 8924200 |NACE 19.2 (excluding NACE Process emissions from petroleum
Petroleum 19.202): manufacture of refined refining are allocated to sector
refining petroleum products 1B2a4 and combustion emissions
are allocated to sector 1A1b
1.A.1.c 2.1 8912500 |NACE 19.202: manufacture of
Manufacture refined petroleum products - not
of solid fuels oil refineries
and other 8924102 |NACE 19.1: manufacture of coke |Process emissions from coke
oven products (ACZ) production are allocated to sector
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CRF Section |ES CODE | EMISSION SOURCE Comment
energy 1B1b and combustion emissions
industries are allocated to sector 1Alc
8924103 |NACE 19.1: production of coke, Process emissions from coke
coke factory Corus production are allocated to sector
1B1b and combustion emissions
are allocated to sector 1Alc
2.4 0020400 |NACE 06/09.1: extraction of crude
oil and natural gas and services to
extraction of crude oil and natural
gas, onshore
0020502 | NACE 06/09.1: extraction of crude
oil and natural gas and services to
extraction of crude oil and natural
gas, drilling activities
8120001 |[NACE 06/09.1: extraction of crude
oil and natural gas and services to
extraction of crude oil and natural
gas, offshore
1.A.2.a Iron 2.1 8924407 |NACE 24.1-24.3/24.51/24.52: Process emissions from the iron
and steel base metal iron and steel and steel industry are allocated to
sector 2C1, combustion emissions
are allocated to sector 1A2a and
the use of lubricants is allocated to
sector 2D1
1.A.2.b Non- |2.1 8920100 |NACE 24.4/24.53/24.54: Process emissions from carbon
ferrous manufacture and casting of light electrodes are allocated to sector
metals and other non-ferrous metals 2C3 and combustion emissions are
allocated to sector 1A2b
1.A.2.c 2.1 8900900 |NACE 20.15: manufacture of Process emissions from ammonia
Chemicals fertilizers and nitrogen compounds | production are allocated to sector
2B1 and combustion emissions are
allocated to sector 1A2c
8901100 |NACE 20.1: manufacture of basic Process emissions from the
chemicals chemical industry are allocated to
sector 2B8 and sector 2B10,
combustion emissions are
allocated to sector 1A2c and the
use of lubricants is allocated to
sector 2D1
8901702 | NACE 22: manufacture of rubber
and plastic products
8913700 |NACE 20.2-20.5: chemical Process emissions from the

products industry

chemical industry are allocated to
sector 2B8 and sector 2B10,
combustion emissions are
allocated to sector 1A2c and the
use of lubricants is allocated to
sector 2D1
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CRF Section | ES CODE | EMISSION SOURCE Comment

1.A.2.d Pulp, |2.1 8900600 |NACE 17.1/17.2: manufacture of

paper and pulp, paper and paperboard

print 8900700 | NACE 18/58: publishing, printing
and reproduction of recorded
media

1.A.2.e Food |2.1 8900200 |NACE 10-12: manufacture of food

processing, products, beverages and tobacco

beverages

and tobacco

1.A.2.f Non- |2.1 8914600 | NACE 23: construction material

metallic and glass industry

minerals

1.A.2.q.i 2.1 8902200 |NACE 28: manufacture of

Manufactu- machinery

ring of

machinery

1.A.2.q.ii 2.1 8902400 |NACE 29: motor-industry

Manufactu- 8908100 | NACE 30: manufacture of other

ring o transport equipment

transport

equipment

1.A.2.g.iii 2.1 8922701 | NACE 08: other quarrying and

Mining and mining

quarrying

1.A.2.g.iv 2.1 8912101 |NACE 16: manufacture of wooden

Wood and products

wood

products

1.A.2.9.v 2.1 0020401 |NACE 41-43: construction and

Construction building industies

1.A.2.g.vi 2.1 8900300 |NACE 13/14: manufacture of

Textile and textiles and textile apparel

leather 8900400 |NACE 15: leather industry and fur
preparation

1.A.2.g.vii -- 0401102 |Exhaust gas, mobile machinery - Method is described in the

Off-road building & construction transport methodology report

vehicles and 0401103 |Exhaust gas, mobile machinery - (Geilenkirchen et al., 2023)

other industry

machinery

1.A.2.g.viii 2.1 8900601 | NACE unknown: other industry

Other 8902100 |NACE 25: manufacture of metal
structures and parts of structures

8902301 |NACE 26/28: manufacture of
machinery and electronic
apparatus
8902303 | NACE 27: manufacture of electrical

apparatus
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CRF Section | ES CODE | EMISSION SOURCE Comment
8902304 | NACE 26: manufacture of
computers and electronic and
optical apparatus
8908000 |[NACE 31/32: manufacture of
furniture and other goods
8915300 |NACE 26/31/32: manufacture of
electronic apparatus and furniture
N339000 |NACE 06-33: Industry not
specified
1.A3.a -- E301201 |Exhaust gas, aviation, national Method is described in the
Domestic transport methodology report
aviation (Geilenkirchen et al., 2023)
1.A.3.b Road |-- 0100100 |Exhaust gas, passenger cars Method is described in the
transpor- 0100400 | Exhaust transport methodology report
tation xNaus” gas, vans (Geilenkirchen et al., 2023)
0100700 |Exhaust gas, heavy vehicles
0100800 |Exhaust gas, busses
0100805 |Exhaust gas, motorcycles and
mopeds
1.A.3.c -- 0200400 |Exhaust gas, rail traffic Method is described in the
Railways transport methodology report
(Geilenkirchen et al., 2023)
1.A.3.d -~ 0230006 |Exhaust gas, inland shipping Method is described in the
Domestic national transport methodology report
navigation 0230101 |Exhaust gas, inland navigation (Geilenkirchen et al., 2023)
0230302 |Exhaust gas, inland navigation
0500100 |Exhaust gas, pleasure craft
1.A.3.e.i 2.4 6800100 |Gas transport network Combustion emissions of CO2 and
Other N20O are allocated to sector 1A3ei
transpor- gaseous, other emissions are
tation - allocated to sector 1B2b4
pipeline
transport
1.A.4.a.i 2.1 0020500 |Commercial and governmental Emissions from all fuels except
Commercial/ institutions lubricants are allocated to sector
institutional 1A4a. Emissions from lubricants
Stationary are allocated to sector 2D1
combustion 8916000 |NACE 38.3: preparation to
recycling of metal and non-metal
waste and scrap
8920500 | NACE 36: collection, purification
and distribution of water
8922000 |NACE 38.1/38.2 (partly): landfill

gas companies
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CRF Section | ES CODE | EMISSION SOURCE Comment

2.3 E400109 |NACE 37: collection and treatment

of sewage
1.A.4.a.ii -- 0401105 |Exhaust gas, mobile machinery - Method is described in the
Commercial/ trade, service sector, government |transport methodology report
institutional (Geilenkirchen et al., 2023)
Off-road
vehicles and
other
machinery
1.A.4.b.i 2.1 0012100 |Residential combustion
Residential - 0012101 |Residential combustion,
tat|t<>)na|_‘y appliances, gas leakage before

combustion ignition

-- 0801801 |Charcoal use for barbecuing Method is described in the WESP

T012200 |Residential combustion, wood methodology report (A.
stoves and fire places Visschedijk et al., 2023)

1.A.4.b.ii -- 0401104 |Exhaust gas, mobile machinery - Method is described in the
Residential - consumers transport methodology report
Off-road (Geilenkirchen et al., 2023)
vehicles and
other
machinery
1.A4.cii 2.1 0401200 |NACE 0: other agriculture, hunting
Agriculture/ and services to agriculture and
forestry/ hunting
fishing - 0401201 |Combustion in agricultural
Stationary buildings
1.A.4.c.ii -- 0401100 |Exhaust gas, mobile machinery - Method is described in the
Agriculture/ agriculture transport methodology report
forestry/ (Geilenkirchen et al., 2023)
fishing - Off-
road vehicles
and other
machinery
1.A.4.c.iii -~ 0240105 |Exhaust gas, fisheries Method is described in the
Agriculture/ transport methodology report
forestry/ (Geilenkirchen et al., 2023)
fishing -
Fishing
1.A.5.b Other | -- 0240100 |Exhaust gas, militairy fuel Method is described in the
- Mobile - consumption in ships and airplanes | transport methodology report
Military use (Geilenkirchen et al., 2023)
1.B.1.a Coal |-- Not occuring
mining and
handling
1.B.1.b Solid |2.2 8912800 |NACE 20.14: manufacture of
fuel transfor- inorganic basic chemicals, charcoal
mation production
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CRF Section |ES CODE | EMISSION SOURCE Comment
8924102 |NACE 19.1: manufacture of coke Process emissions from coke
oven products (ACZ) production are allocated to sector
1B1b and combustion emissions
are allocated to sector 1Alc
8924103 |NACE 19.1: production of coke, Process emissions from coke
coke factory Corus production are allocated to sector
1B1b and combustion emissions
are allocated to sector 1Alc
1.B.1.c Other |-- Not occuring
1.B.2.a.1 Oil |2.4 0020502 | NACE 06/09.1: Extraction of crude |Included in 1A1C
exploration oil and natural gas and services to
extraction of crude oil and natural
gas, drilling activities
1.B.2.a.2 Oil |2.4 0020400 |NACE 06/09.1: Extraction of crude | Combustion emissions included in
production oil and natural gas and services to | 1A1C, other emissions included in
extraction of crude oil and natural |1.B.2.c.1.iii
gas, onshore
8120001 |NACE 06/09.1: Extraction of crude
oil and natural gas and services to
extraction of crude oil and natural
gas, offshore
1.B.2.a.30il |2.4 8120503 | NACE 495: Transport of oil via
transport pipelines
1.B.2.a.4 Oil |2.2 8924200 |NACE 19.2 (excluding NACE Process emissions from petroleum
refining/ 19.202): manufacture of refined refining are allocated to sector
storage petroleum products 1B2a4 and combustion emissions
are allocated to sector 1A1b
8924204 |NACE 19.201: manufacture of
refined petroleum products
1.B.2.a.5 -- Not estimated
Distribution
of oil
products
1.B.2.a.6 Qil |-- Not estimated
- Other
1.B.2.b.1 2.4 0020502 | NACE 06/09.1: Extraction of crude |Included in 1A1C
Natural gas oil and natural gas and services to
exploration extraction of crude oil and natural
gas, drilling activities
1.B.2.b.2 2.4 0020400 |[NACE 06/09.1: Extraction of crude | Combustion emissions included in
Natural gas 8120001 |oil and natural gas and services to | 1Alc, other emissions included in
production 8120002 |extraction of crude oil and natural |1.B.2.c.1.iii
8120502 |93S/ onshore

NACE 06/09.1: Extraction of crude
oil and natural gas and services to
extraction of crude oil and natural
gas, offshore
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CRF Section | ES CODE | EMISSION SOURCE Comment
1.B.2.b.3 2.4 0020400 |[NACE 06/09.1: Extraction of crude | Combustion emissions included in
Natural gas 8120001 |oil and natural gas and services to | 1Alc, other emissions included in
processing 8120002 |extraction of crude oil and natural |1.B.2.c.1.iii
8120502 |93S/ onshore .
NACE 06/09.1: Extraction of crude
oil and natural gas and services to
extraction of crude oil and natural
gas, offshore
1.B.2.b.4 2.4 6800100 |Gas transport network Combustion emissions of CO2 and
Natural gas N20 are allocated to sector 1A3ei
transmission gaseous, other emissions are
and storage allocated to sector 1B2b4
1.B.2.b.5 2.4 0800200 |Gas distribution network
Natural gas
distribution
1.B.2.b.6 -- Not occurring
Natural gas -
Other
1.B.2.c.l.i -- Included in 1.B.2.c.1.iii
Venting - Oil
1.B.2.c.1.ii -- Included in 1.B.2.c.1.iii
Venting - Gas
1.B.2.c.1.iii 2.4 8120002 |NACE 06: extraction of crude oil
Venting - and natural gas, venting, offshore
Combined 8120502 | NACE 06: extraction of crude oil
and natural gas, venting, onshore
1.B.2.c.2.i -- Included in 1.B.2.c.2.iii
Flaring - Oil
1.B.2.c.2.ii -- Included in 1.B.2.c.2.iii
Flaring — Gas
1.B.2.c.2.iii 2.4 8120000 |NACE 06: extraction of crude oil
Flaring - and natural gas, flaring, offshore
Combined 8120500 |NACE 06: extraction of crude oil
and natural gas, flaring, onshore
1.D.1.a -- TO00000 |Bunkers: aviation Method is described in the
Aviation transport methodology report
bunkers (Geilenkirchen et al., 2023)
1.D.1.b -- TO00001 |Bunkers: marine Method is described in the
Marine } : : transport methodology report
TO00002 |Bunkers: marine, inland ) h
bunkers (Geilenkirchen et al., 2023)
TO00003 |Bunkers: marine, maritime
2.A.1 Cement | 2.2 8914300 |NACE 23.6: manufacture of
production articles of concrete, plaster and
cement
2.A.2 Lime -- Included in 1.A.2.e
production

Page 21 of 293




RIVM report 2023-0035

CRF Section | ES CODE | EMISSION SOURCE Comment
2.A.3 Glass 2.2 8914000 |NACE 23.1: manufacture of glass
production and glassware
2.A.4.a 2.2 8914101 |NACE 23.32: manufacture of
Ceramics ceramic products for the building

industies
2.A.4.b Other 2.2 8912702 |NACE 20.13: manufacture of
uses of soda inorganic basic chemicals, soda
ash consumption (PBL)
2.A.4.c Non- |-- Not occuring
metal-lurgical
magnesium
production
2.A.4.d Other | 2.2 0834000 |NACE 35.11: production of
process uses electricity, flue gas
of carbonates desulphurization

8924400 |NACE 24.1-24.3 base metal

industry, processing and

manufacture of iron and steel,

consumption of lime (PBL)

N340000 |Limestone application in NACE 45:

road construction
2.B.1 2.2 8900900 |NACE 20.15: manufacture of Process emissions from ammonia
Ammonia fertilizers and nitrogen compounds | production are allocated to sector
production 2B1 and combustion emissions are

allocated to sector 1A2c

2.B.2 Nitric 2.2 8919514 | NACE 20.149: manufacture of
acid organic basic chemicals (no
production petrochemicals), production of

nitric acid (PBL)
2.B.3 Adipic | -- Not occuring
acid
production
2.B.4.a 2.2 8919512 | NACE 20.149: manufacture of
Caprolactam organic basic chemicals (no
production petrochemicals), production of

caprolactam (PBL)
2.B.4.b -- Not occuring
Glyoxal
production
2.B.4.c -- Not occuring
Glyoxylic acid
production
2.B.5.a -- Included in 2.B.8.g
Silicon
carbide
production
2.B.5.b -- Not occuring
Calcium
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CRF

Section

ES CODE

EMISSION SOURCE

Comment

carbide
production

2.B.6
Titanium
dioxide
production

Included in 2.B.8.g

2.B.7 Soda
ash
production

2.2

8912704

NACE 20.13: manufacture of
inorganic basic chemicals,
production of soda ash (CBS)

2.B.8.a
Methanol
production

Included in 2.B.8.g

2.B.8.b
Ethylene
production

Included in 2.B.8.g

2.B.8.c
Ethylene
dichloride and
vinyl chloride
monomer
production

Not occuring

2.B.8.d
Ethylene
oxide
production

Included in 2.B.8.g

2.B.8.e
Acrylonitrile
production

Included in 2.B.8.g

2.B.8.f
Carbon black
production

Included in 2.B.8.g

2.B.8.g Other
petrochemical
and carbon
black
production

2.1

8913000

NACE 20.13: manufacture of
inorganic basic chemicals

Process emissions from the
chemical industry are allocated to
sector 2B8g, combustion
emissions are allocated to sector
1A2c and the use of lubricants is
allocated to sector 2D1

2.B.9.a.i

2.2

8913005

NACE 20.16: manufacture of
plastics in primary forms
(production of HCFK 22)

2.B.9.a.ii

Not occuring

2.B.9.b.i

Not occuring

2.B.9.b.ii

Not occuring
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CRF Section |ES CODE | EMISSION SOURCE Comment
2.B.9.b.iii 2.2 8913002 |NACE 20.16: manufacture of
plastics in primary forms, handling
of F-gasses
2.B.10 Other |2.2 8901100 |NACE 20.1: manufacture of basic |Process emissions from the
chemicals chemical industry are allocated to
sector 2B10, combustion
emissions are allocated to sector
1A2c and the use of lubricants is
allocated to sector 2D1
2.2 8912700 |NACE 20.13: manufacture of Process emissions from the
inorganic basic chemicals, chemical industry are allocated to
production of active carbon sector 2B10, combustion
emissions are allocated to sector
1A2c and the use of lubricants is
allocated to sector 2D1
8912900 |NACE 20.149: manufacture of Process emissions from the
organic basic chemicals (no chemical industry are allocated to
petrochemicals) sector 2B10, combustion
emissions are allocated to sector
1A2c and the use of lubricants is
allocated to sector 2D1
2.C.1.a Steel [2.2 8924402 |NACE 24.1-24.3 base metal
production industry, processing and
manufacture of iron and steel
2.C.1.b Pig -- Included in 2.C.1.f
iron
production
2.C.1.c Direct | 2.2 8924401 |NACE 24.1-24.3 base metal
reduced iron industry, processing and
production manufacture of iron and steel,
anode use with production of
electrosteel
2.C.1.d Sinter | -- Included in 2.C.1.f
production
2.C.1.e Pellet | -- Included in 2.C.1.f
production
2.C.1.f Other |2.2 8924407 |NACE 24.1-24.3/24.51/24.52: Process emissions from the iron
iron and steel base metal iron and steel and steel industry are allocated to
production sector 2C1, combustion emissions
are allocated to sector 1A2a and
the use of lubricants is allocated to
sector 2D1
2.C.3 2.1 8920100 |[NACE 24.4/24.53/24.54: Process emissions from carbon
Aluminium manufacture and casting of light electrodes are allocated to sector
production and other non-ferrous metals 2C3 and combustion emissions are
allocated to sector 1A2b
2.2 8914700 |NACE 24.4/24.53/24.54:

manufacture and casting of light
and other non-ferrous metals
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CRF Section | ES CODE | EMISSION SOURCE Comment
2.C.4 Not occuring
Magnesium
production
2.C.5 Lead Not occuring
production
2.C.6 Zinc Not occuring
production
2.C.7 Other Not occuring
metal
industry
2.D.1 2.1 N339000 |NACE 06-33: Industry not Combustion emissions are
Lubricant use specified allocated to 1A2 and the use of
lubricants is allocated to sector
2D1
2.2 0020500 |Commercial and governmental Emissions from all fuels except
institutions lubricants are allocated to sector
1A4a. Emissions from lubricants
are allocated to sector 2D1
8924407 |NACE 24.1-24.3/24.51/24.52: Process emissions from the iron
base metal iron and steel and steel industry are allocated to
sector 2C1, combustion emissions
are allocated to sector 1A2a and
the use of lubricants is allocated to
sector 2D1
N091100 |Use of lubricants, railways
N091200 |Use of lubricants, road traffic
N091300 |Use of lubricants, inland navigation
N091400 |Use of lubricants, air traffic
2.D.2 Paraffin | -- 0801000 |Burning of candles Method is described in the WESP
wax use methodology report (A.
Visschedijk et al., 2023)
2.D.3 Other |-- Exhaust gas, passenger cars Method is described in the
use of non- 0100204 |(diesel SCR) transport methodology report
energy 0100504 |Exhaust gas, vans (diesel SCR) (Geilenkirchen et al., 2023
products from -
fuels and Exhaust gas, heavy vehicles
solvents 0100704 | (diesel SCR)
0100804 |Exhaust gas, busses (diesel SCR)
3.3.3.2 |8914501 |Road paving with asphalt
2.E.1 2.2 8924509 | NACE 25-33/95 (excluding NACE
Integrated 30.1/33.15): metal-electronic
circuit or industry, production of semi-
semi- conductors
conductor
2.E.2 TFT flat | -- Not occuring
panel display
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CRF

Section

ES CODE

EMISSION SOURCE

Comment

2.E.3 Photo-
voltaics

Not occuring

2.E.4 Heat
transfer fluid

Not occuring

2.E.5 Other
electronics
industry

Not occuring

2.F.1
Refrigeration
and air
conditioning

2.2

8924506

Solvent and other product use:
refrigeration and air conditioning
equipment, stationary

2.F.1.a

Commercial
refrigeration

2.2

8924504

Solvent and other product use:
Commercial refrigeration

2.F.1.c

Industrial
refrigeration

2.2

8924505

Solvent and other product use:
Industrial refrigeration

2.F.1.d

Transport
refrigeration

2.2

8924507

Solvent and other product use:
Transport refrigeration

2.F.1.e
Mobile air -
conditioning

2.2

0120000

Solvent and other product use: air
conditioning equipment, mobile

2.F.1.f
Stationary
air -
conditioning

2.2

8924508

Solvent and other product use:
Stationary air-conditioning

2.F.2 Foam
blowing
agents

Included in 2F6

2.F.3 Fire
protection

Included in 2F6

2.F.4
Aerosols

Included in 2F6

2.F.5
Solvents

Included in 2F6

2.F.6 Other
product uses
as substitues
for ODS

8924502

Solvent and other product use:
other

2.G.1
Electrical
equipment

Included in 2.G.2

2.G.2 SF6
and PFCs

2.2

8924502

Solvent and other product use:
other
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CRF Section | ES CODE | EMISSION SOURCE Comment

from other

product use

2.G.3.aN20 |-- 9310100 |Solvent and other product use: Method is described in the WESP

from medical anaesthesia methodology report

applications (A. Visschedijk et al., 2023)

2.G.3.b N2O |-- 0811301 |Solvent and other product use: Method is described in the WESP

from aerosol sprays methodology report

cans (A. Visschedijk et al., 2023)

2.G.4 Other |-- 0801700 |Fireworks at new year Method is described in the WESP

product 0850000 |Degassing of groundwater, methodology report

manufacture production of drinking water (A. Visschedijk et al., 2023)

and use

2.H.1 Pulp -~ Not occuring

and paper

2.H.2 Food 2.2 8910600 |NACE 10.9: manufacture of

and prepared animal feeds

beverages

industry

5.A.1 2.3 E402200 |Solid waste disposal on land: Emissions from combustion of

Managed managed disposal landfill gas for energy recovery are

waste allocated to CRF category 1Ala.

disposal sites Emissions from flaring of landfill
gas and other emissions from solid
waste disposal on land are
allocated to CRF category 5A1

5.A.2 -~ Not occuring

Unmanaged

waste

disposal sites

5.A.3 -~ Not occuring

Uncategorize

d waste

disposal sites

5.B.1 2.3 E400313 |Digesting of organic waste from This does not include installations

Composting households that treat manure. Emissions from
installations that treat manure are
described in the methodology
report for agriculture (Van der Zee
et al., 2023).

E400314 |Composting of organic waste from
households
E400315 |Digesting of organic horticultural This does not include installations

waste

that treat manure. Emissions from
installations that treat manure are
described in the methodology
report for agriculture (Van der Zee
et al., 2023).
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CRF Section | ES CODE | EMISSION SOURCE Comment
E400316 |Composting of organic horticulture
waste
5.C.1 Waste |-- Incineration in Waste-to-Energy
incineration plants included in 1Ala.
5.C.2 Open -- Method is described in the WESP
burning of methodology report
waste (A. Visschedijk et al., 2023)
5.D.1 2.3 E400107 |NACE 90.01: collection and
Domestic treatment of sewage
wastewater E400108 |NACE 90.01: collection and
treatment treatment of sewage
and discharge -
E400102 |Anaerobic waste water treatement
plants, other industries
E400103 |Anaerobic waste water treatement
plants, waste treatment plants
5.D.2 2.3 E400104 |Anaerobic waste water treatement
Industrial plants, paper industries
wastewater E400105 |Anaerobic waste water treatement
tre:tc'l"f‘e"r‘]t plants, food industries
and discharge
g 0444900 |Indirect related to waste water
E400106 |Discharges of domestic waste
water: septic tanks, anaerobic
processes
5.D.3 Other: |2.3 N000400 |Indirect CO2 from NMVOC: energy
Septic tanks; N000401 |Indirect CO2 from NMVOC: traffic
Wastewater & transport
effluents
Indirect 2.2 N000402 |Indirect CO2 from NMVOC:
emissions: refineries
1. Energy N000403 |Indirect CO2 from NMVOC:
consumers
N000404 |Indirect CO2 from NMVOC:
commercial and governmental
institutions
Indirect 2.2 N000405 |Indirect CO2 from NMVOC:
emissions: industry
2. Industrial N000406 |Indirect CO2 from NMVOC:
processes construction and building
and product industries
use N000407 |Indirect CO2 from NMVOC:
agriculture
Not occuring
Indirect 2.2 N000408 |Indirect CO2 from NMVOC: waste
emissions:

3. Agriculture

Page 28 of 293




RIVM report 2023-0035

CRF

Section |ES CODE | EMISSION SOURCE Comment

Indirect
emissions:

4. LULUCF

- Not occuring

Indirect
emissions:

5. Waste

2.2

Indirect
emissions:

6. Other

2.1

2.1.1

Combustion emissions from stationary combustion (CRF 1A,
excluding transport and part of CRF 2)

This section describes the method for calculating the emissions of CO2,
CH4 and N:20 from stationary combustion sources based on fuel
consumption. These emissions are reported in CRF categories 1A1, 1A2
and 1A4. Table 2 lists all CRF categories and emission sources.
Calculation methods for emissions from mobile combustion are
described in Geilenkirchen et al. (2023) and emissions from residential
activities are described in WESP (2023).

The emissions are calculated using fuel consumption data in the Dutch
Energy Balance Sheet (CBS). The total emissions are calculated by
multiplying fuel consumption by default IPCC emission factors or country
specific emission factors (see Table 3). For several energy intensive
industries, emission figures from annual environmental reports (AERs;
Dutch accronym: eM1V) of companies are used, as well as emission data
reported under the ETS framework (in the Netherlands ETS data is
collected by the Dutch Emissions Authority (NEa)). This extra refinement
is also applied to companies using fuels with potentially non-standard
emission factors, such as waste gases, and companies with significant
emissions using fuels with a variable emission factor (e.g. coal). (see
paragraph 2.1.3.3). The resulting calculation is a combination of Tier 2
and Tier 3 methods.

Emission sources
The following table lists the emission sources described in this
document.
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Table 2 Allocation of CRF codes to combustion emission sources classified
according to NACE 2008

CRF ES EMISSION SOURCE
category CODE
1.A.1.a 8920400 | NACE 35: production and distribution of electricity and gas
8921800 | NACE 38.1/38.2 (partly): waste-incineration plants
8930401 | NACE 35: decentral production of electricity, general
8930410 | NACE 35: production of electricity, heat
1.A.1.b 8924200 | NACE 19.2 (excluding NACE 19.202): manufacture of refined petroleum
products
1.A.1.c 8912500 | NACE 19.202: manufacture of refined petroleum products - not oil refineries
8924102 | NACE 19.1: manufacture of coke oven products (ACZ)
8924103 | NACE 19.1: production of coke, coke factory Corus
1.A.2.a 8924407 | NACE 24.1-24.3/24.51/24.52: base metal iron and steel
1.A.2.b 8920100 | NACE 24.4/24.53/24.54: manufacture and casting of light and other non-
ferrous metals
1.A.2.c 8900900 | NACE 20.15: manufacture of fertilizers and nitrogen compounds
8901100 | NACE 20.1: manufacture of basic chemicals
8901702 | NACE 22: manufacture of rubber and plastic products
8913700 | NACE 20.2-20.5: chemical products industry
1.A.2.d 8900600 | NACE 17.1/17.2: manufacture of pulp, paper and paperboard
8900700 | NACE 18/58: publishing, printing and reproduction of recorded media
1.A.2.e 8900200 | NACE 10-12: manufacture of food products, beverages and tobacco
1.A.2.f 8914600 | NACE 23: construction material and glass industry
1.A.2.q.i 8902200 | NACE 28: manufacture of machinery
1.A.2.g.ii 8902400 | NACE 29: motor-industry
8908100 | NACE 30: manufacture of other transport equipment
1.A.2.g.iii 8922701 | NACE 08: other quarrying and mining
1.A.2.g.iv 8912101 | NACE 16: manufacture of wooden products
1.A.2.g.v 0020401 | NACE 41-43: construction and building industies
1.A.2.g.vi 8900300 | NACE 13/14: manufacture of textiles and textile apparel
8900400 | NACE 15: leather industry and fur preparation
1.A.2.g.viii | 8900601 | NACE: unknown industry
N339000 | NACE 06-33: Industry not specified
8902100 | NACE 25: manufacture of metal structures and parts of structures
8902301 | NACE 26/28: manufacture of machinery and electronic apparatus
8902303 | NACE 27: manufacture of electrical apparatus
8902304 | NACE 26: manufacture of computers and electronic and optical apparatus
8908000 | NACE 31/32: manufacture of furniture and other goods
8915300 | NACE 26/31/32: manufacture of electronic apparatus and furniture
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CRF ES EMISSION SOURCE
category CODE
1.A.4.a.i 0020500 | Commercial and governmental institutions
8916000 | NACE 38.3: preparation to recycling of metal and non-metal waste and
scrap
8920500 | NACE 36: collection, purification and distribution of water
8922000 | NACE 38.1/38.2 (partly): landfill gas companies
E400109 | NACE 37: collection and treatment of sewage
1.A.4.b.i 0012100 | Residential combustion
0012101 | Residential combustion, appliances, gas leakage before ignition
1.A4.c.i 0401200 | NACE 0: other agriculture, hunting and services to agriculture and hunting
0401201 | Combustion in agricultural buildings
Emissions from oil and gas extraction are calculated by RIVM and are
described in chapter 2.4. Emissions from waste incineration are
calculated by the Department of Public Works and Water Management
(Rijkswaterstaat) and are described in chapter 2.3.
2.1.2 Calculation method of preliminary e