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Preface

The Convention on Lorigange Transboundary Air Pollution (CLRTAP) was adopted in 1979 and
entered into force in 1983. The Convention has been extended by eight Protocols, of which Iceland has
ratified the Protocol on Persistent Organic Pollutants. Furtteamin 2009 theNational Emissiors
CeilingsDirective (NECD) 2001/81/EC was incorporated to the EEA agreement, with national emission
targets set for Iceland fd8Q, NO, NMVOG, andNH;, for the year 2010.

According to Article 8 of th€onvention, Parties shall exchange information on emissions of pollutants.
To comply with this requirement and with the NECD, Iceland prepares an Informative Inventory Report
(IIR) each year. The JtRgether with the associated Nomenclature for Reportiradples (NFR tables)

Aa LOStlIyRQa O2y(iNAROdziAZ2Y (2 GKA&A NRdzyRse2 T NBLR
emissions opersistentorganicpollutants(POPs)as Iceland has only ratified the Protocol on Persistent
Organic Pollutants (POPs) undee CLRTAP. Emissions of the indirect greenhouse gd@e<Qand
NMVOG), NH;, and SQ are provided in the NFR tables as they are calculated to comply with the
reporting requirements of the NECD and the United Nations Framework Convention on Climate
Change (UNFCCC). Emission estimates for particulate matter (PM), black carbamiB&jvy metals

(HM) are provided for several emission sources. A description of the trends and the calculation method
for the pollutants are given in this report. Furthestimatesare providedfor SQ, PM;s, and P for

the volcanc eruptions atEyjafjallajokull(2010, Grimsvétn (2011), Holuhraun (20142015, and
Fagradalsfjal[2021)

The IR is written by staff at the Environment Agency of Icefdnthverfisstofnuh(EA).
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Executive Summary

ES.1Background

The Convention on Lorfigange Transboundary Air Pollution (CLRTAP) entered into force in 1983. The
Convention has been extended by eight Protocols, of which Iceland has ratified the Protocol on
Persistent Organic Pollutants (POPs). The Protocol on Petstagamic Pollutants entered into force

in 2003. According to Article 8 of the Convention, Parties shall exchange information on emissions of
pollutants. In 2009, the national emission ceilings directive (NECD) 2001/81/EC was incorporated to
the EEA agreeant, with national emission targets set for Iceland 8B, NQ, NMVOG, and NH; for

the year 2010. At the time of writing, work is underway by the Icelandic government to evaluate and
work at the incorporation of the new National Emissions CedlDigective (Directive(EU)2016/2284)

into the EEA agreement. In 2020e International Institute for Applied Systems Analysis (IIASA) carried
out an analysis of reduction potentials for Iceland @, SQ, NMVOG, NH;, and PM: s, which was

done in a way comgrable to the analysis done by IIASA for the EU Member States (see also TSAP
Report no 16).

To comply with the requirements @LRTAP and the NE@d&land prepares an Informative Inventory
Report (IIR) annually. The ,IlBgether with the associated Nomelature for Reporting tables (NFR
tablesyA 4 LOStFyRQa O2y il NROdzi A 2tfe LRTARdhwehtidnandBodeysR 2 F
emissions in the period 1992021. This report emphasts anthropogenic emissions gfersistent
organicpollutants (POPs: dixin, PAH4, HCBnd PCB), as Iceland has only ratified the Protocol on
POPs Anthropogenic emissions of thgrecursors(NQ, CQ NMVOG, NH;, and SQ) are provided in

the NFR tables as they are calculated to comply with the reporéggirements of the UNFCCC and

of the NECD.

This report and thassociatedNFR tablesas well agseports and data from pvious yearsare available
on the Centre on Emission Inventories and Projections (CEIP) welhpagel/www.ceip.at/status
of-reporting-and-review-results

ES.2Responsibldnstitution

The Environment Agency of Icelafidmhverfisstofnup (EA), an agency under th®linistry of the
Environment Energy and Climate(Umhverfis, orku og loftslagsraduneytip) is responsible for the

annual preparation and submission of the Icelandic IIR and NFR tables ©GLREAPThe EA
participates in meetings under the United Nations Economic Commission for Europe (UNECE) Task
Force on Emission Inventories and ProjectiQffSEIP) and related expert panels, where parties to the
Gonvention prepare the guidelines and methodologies on inventories.
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ES.30verview of POPBmMissions

All sources of POPs emissions fall underBiergy,Industry, and Waste sectaos; activities belonging
to the Agriculture sector do not generate POPs emissions.
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Figure ESL Trends in dioxin emissions by source, since.1990

Dioxin (PCDD/PCDF) emissions decreased substantially over the reported time Ipigrioel ESL),

due to a significant decrease in the occurrence of open burning of waste. Open burning of waste was
a common waste management practiceléelandbefore 2004. However, an increase in the amount

of waste incinerated in incineration plants without energy recovery occurred in, 2@tk a reduction

of the amount of waste burned in the open occurred in that same year.
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Figure E Trends in PAH4 emissions by source, since. 1990

PAH4 (Benzo(a)pyreszaP, Benzo(b)fluoranthergbF, Benzo(k)fluorantheri@kF, Indeno(1,2;3
cd)pyrenelPy) emissions also decreased substant@ibr the reported time perio@Figure ES), for

the same reason as described above for dioxin emissions. The largest contributors of PAH4 emissions
in Iceland in recent yeaere the Metal Industry (Industry sectognd Road Transport (Energy sectar)

There are no emissions from open burning of waste in 2020 dwallYearQ Eve fires were cancelled
due toCOVIEL9.
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Figure ES3 Trends in HCB emissions by secimce 1990.

The estimated hexachlorobenzene (HCB) emissions decreased markedly over the reported time series
(Figure ES3). The largest contributoof HCB emissions in Iceland in recent years has Gkeical
Wastelncineration(Waste sectorjollowed by emissions originating frotne Metal Industry(Industry
sector)and fromFshing Energy sector). HCB emissions from thdustry sector increased in 2004
following the opening of a secondary aluminium plant. Open burning of waste was a common waste
management practice in Icelam&fore2004. However, an increase in the amount of wastiierated

in incineration plants without energy recovery occurred in 2004 while a reduction of the amount of
waste burned in the open occurred in that same year. The increase in emissions frévasteesector

in 2014islinked to an increased quantity ofinical waste incinerated.
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Figure ESA Trends in PCB emissions by sector, since 1990.
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Polychlorinated biphenyl (PCB) emissions have decreased across the time Kgres ES4). The

largest contributor of PCB emissions in Iceland in recent years is the fishing fleet. The only source of
PCB estimated from industrial processes is secondary steel giod{2C1), which occurred only for

three years (20142016). Open burning of waste was a common waste management practice in Iceland
before 2004. However, an increase in the amount of waste incinerated in incineration plants without
energy recovery occurcein 2004 while a reduction of the amount of waste burned in the open
occurred in that same year. Interpretations of the total PCB trend analysis should be undertaken with
care as emissions factors are not available for all sources.
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1 Introduction

1.1 Background Information

The 1979 Convention on LofRainge Transboundary Air Pollution (CLRTAP) was signed by Iceland on
13 November 1979 and ratified in May 19&3.RTAEntered into force in August 1983. One of the
requirements undeCLRTAR that Parties are to report their national emissions by sources.

CLRTARas been extended by eight Protocols, of which the Protocol on Persistent Organic Pollutants
(Protocol on POPRsvas ratified by Iceland in May 2003 and entered into force in Octoh@3.20

In 2009, Directive 2001/81/E@as incorporated into the Agreement on the European Economic Area
(EEA), with national emission targets set for Icelandsfer NQ, NMVOG, andNH;. The targets set
were 90 kt, 27 kt, 31 kiand 8 kt, respectively, tbe reached by 2010. Inecember 2016, Directive
(EV) 2016/2284(National Emission Ceilings Directive, NE€Hlered into force in the EU, repealing
the previous NEC Directive 2001/81/EC. The new NECD includes the same pollutanBirestilie

it replaces, with the additiomof CO, Cd, Hg, Pb, POPs (Dioxins/furans, PAH, HCB PREB$) Mo,

and BC if available as obligatory reporting and TSP, As, Cr, CyaNd %e as voluntary reporting. At
the time of writing, work is underway at the E#ndthe Icelandic government to evaluate and work
towards the incorporation of the new National Emissions Ceiling Dire@ivective (EU2016/2284)

into the EEA agreement; Icelassgecific targets are yet to be determined. In 20&@ International
Institute for Applied Systems Analysis (IIASA) carried out an analysis of reduction potentials for Iceland
for NQ, SQ, NMVOG, NH;, and PM, 5, which was done in a way comparable to the analysis done by
[IASA for thécuropean Union (EWlember States (see also TSAP Report i 16

The present reporandassociated NFR (Nomenclature for Reporting) tables are Iceland's contribution
to the 2023 reporting underCLRTARA description of the trends and calculation methods is given.

Anthropogenic emissions of thgrecursordNQ, CONMVOG, NH;, andSQ) are provided in the NFR
tables as they are calculated to comply with the reporting requiremeiitthie UNFCCC and of the
NECDEmission estimates for particulate matter (PM), black carbon, @@)heavy metals (HM) are
provided for all emission sources where an EF is provided in the 2019 EEAZEME&EBOOK A short
description of the trends and thealculation methods for those pollutants are given in this report.

Estimates forSQ, PM.s, and PMyo for the volcarnc eruptionsat Eyjafjallajokull(2010, Grimsvotn
(2011, Holuhraun(20142015), and Fagradalsfjall (2024)e also provided (Chaptéy.

1.2 Protocol on Persistent Organic Pollutants

The Protocol on Persistent Organic Pollutants (POPs) was adopted on 2k@98aed entered into

force on 23 October 2003. It focuses on a list of 16 substances that have been singled out according to
agreed risk criteria. The substances compfigeesticides, two industrial chemicaland three by
products/contaminants. The uthate objective is to eliminate any discharges, emissions, and losses of

1 Directive2001/81/ECof the European Parliament and of the Council of 23 October 2001 on national emission ceilings for
certain atmospheric pollutants.

2 Directive (EU2016/22840f the European Parliament and of the Council of 14 December 2016 on the reduction of national
emissions of certain atmosgric pollutants, amending Directive 2003/35/EC and repealing Directive 2001/81/EC

3 http://www.iiasa.ac.at/web/home/research/researchPrograms/air/policy/TSABb. pdf

21


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32001L0081
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2016.344.01.0001.01.ENG
http://www.iiasa.ac.at/web/home/research/researchPrograms/air/policy/TSAP_16b.pdf

L Informative hventory Report, Iceland023

POPs. The Protocol bans the production and use of some products outright (aldrin, chlordane,
chlordecone, dieldrin, endrin, hexabromobiphenyl, mjrard toxaphene). Others are schded for
elimination at a later stage (DDT, heptachlor, HCBsPEally, the Protocol severely restricts the
use of DDT, HCH (including lindareajd PCBs. The Protocol includes provisions for dealing with the
wastes of products that will be banned. It also obliges Parties to reduce their emissions of dioxins,
furans, PAHs, and HCB below their levels in 1990 (or an alternative year between 198®%8nd-or

the incineration of municipal, hazardous, and medical waste, it lays down specific limit values. Aldrin,
chlordane, chlordecone, dieldrin, endrin, hexabromobiphenyl, m&exl toxaphene have never been
produced in Iceland. Of these chemicalgyoaldrin has been used in Iceland, though not since 1975.
DDT and heptachlor have not been used in Iceland since 1975 and were banned in 1996. Lindane (HCH)
was used in Iceland until the early nineties. Sales statistics exist for 1990 to 1992, anel théndane

was banned in 1999. PE&Bere banned in Iceland in 1988.

1.3 Institutional Arrangements for Inventory Preparation

Article 36 of the Icelandic Act dlublic Health andPollution Control no 7/1988(L6g um hollustuhaetti

0og mengunarvarnyr establishes the responsibility of the Environment Agency of Iceland
(Umhverfisstofnup(EA), an agency under the thidinistry of the Environment, Energgnd Climate
(Umhverfis, orku og loftslagsradunytid), for the annual preparation and submission of the national
inventory to theCLRTAP. This act also authorises thet&Aollect all necessary data and information
from relevantauthorities, institutionsand companiesFigurel.l illustrates the flow of information

and allocation of responsibilities. The methodologies and data sources used for different sectors are
described in more details in the respective sectoral chapters.
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Figurel.1 Information flow and distribution of responsibilities in the Icelandic emissions inventory system for
reporting to the CLRTAP.

1.4 Inventory Preparation

The EAcollects the bulk of data necessary to calculate yearly emissionsdtiwity data and emission
factors. Activity data is collected from various institutions and companies. In most cases, the same
activity data information is used both for the air pdlnts inventory (as per this report) and for the
National Greenhous&as Inventorysubmitted to the EU according Regulation2018/1999and to

the UNFCC@ata is gathered according to Icelandic Regulation No. 520/2017 on data collection for
the greenhaise gas inventory, as well as provided by various teams within the EA

1. The National Energy Authorif@rkustofnun (NEA) collects annual information on fuel sales
from the oil companies. This information was until 2008 provided on an informal basis. From
2008 and onwards, Act No. 48/2007 enables the NEfartally obtain sales statistics from
the oil companies.

2. Until 20171 the Farmers Association of Icela(@sendasamtok islanyi§FAl), on behalf of the
Ministry of Agriculture, was responsible for assegdime size of the animal population each
year, this responsibilitywas taken over by the Icelandieood and Veterinary Authority
(Matveelastofnun (MASTafter 2011 On requesbythe EA, the FAI assisted the development
of a method to account for young emnals that are mostly excluded from national statistics on
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animal population. Animal statistics have been further developed to better account for
replacement animals in accordance with recommendations from the Expert Review Team
(ERT) that came to Icelafar an incountry review in 2011.

Statistics Icelan¢Hagstofaisland$ (Sl)provides information on population, GDiRyports and
exports of various productslomestic productionand domestic usage

The EAcollects various additional data through the annual emission reports reported under
the European Emissions Trading System (EU ETS (Directive 2003/87/EC) as implemented into
Icelandic legislation with Act No. 70/2012 on Climate Change), European PdRetaate and
Transfer Register {ERTR (Regulation (EC) no 166/2006, as implemented into Icelandic
legislation with Regulation No. 990/2008nd Green Accounting reports from industry
submitted under Icelandic Regulation No. 851/2002.

Data for using therainsport model COPERT originates fritli@ NEAthe Icelandic Transport
Authority Samgoéngustofa(ITA), the Icelandic Meteorological Officée@urstofa islands
(IMO), ancEMISIASA and used for emission estimates frdRoad Transport (NFR 1A3b) (see
more details in theEnergy sector).

Aviation emissionare calculated using LTahd flightdata provided by ISAV/Ahe national
airport and air navigation service of Iceland

Emission factors are mainly taken from the EMEP/EEA Emission Inventory Guidebook
(European Environment Agency, 201i8)ess otherwise referenced.

The EAalso collects activity data on waste amounts split by treatment pathvaagsplant
specific emission factors based on measueats from theindustry.

The annual inventory cycleFigure 1.2) describes individual activities performed each year in
preparation for next submission of the emissiestimates.

4 https://www.emisia.com/utilities/copertdata/
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Figurel.2 The annual inventory cycle.
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A new annual cycle begins with an initial planning of activities for the inventory cycle by the inventory
team and major data providers as needed, tgkimto account the outcome of the internal and external
review. The initial planning is followed by a period assigned for compilation of the national inventory
and improvement of the National System.

After compilation of activity data, emission estimasre calculated, and quality checks performed to
validate results.

A series of internal review activities are carried out annually to detect and rectify any anomalies in the
estimates, e.gtime series variations, with priority given to key source catagoand those categories
where data and methodological changes have recently occurred.

1.5 Key @tegory Analysis (KCA)

A key category is one that is prioséd within the national inventory system becauskas a significant
AYFEdzSyOS 2y I O2dzyiNEBEQ&a G201t Ay@Syiaz2NER 2F |
the trend in emissions, or both. Total emissions from the key categories amount to 80% of the total
emissions included in the inmory. The KCA has been undertaken based on Approach 1 outlined in
the 2019 EMEEEA GuideboakA KCA has been performed for each pollutant, calculating both the
level assessment for the base year (1990) and the most recent inventory yed) @Owell ashe

trend assessment (1992021). Memo items are excluded from the KCA.

Tablel.1, Tablel.2, and Tablel.3 present the results of th&CAor main pollutants, PORPand heavy
metals, respectively, for the year 20 The KCgfor the abovementioned pollutant categories in 1990
as well as the 1990021 trend assessment angresented inAnnex2: KCA Results for 1990 and Trends
1990-2021.
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Tablel.1 KeyCategoryAnalysis for reported main pollutants 2021.

KeyCategories
Component . .
(Sorted from high to lowfrom left to right, and from top to bottom)
. . Ferroalloy Aluminium RoadTransport:
NationalFshing . .
Production Production Passenge€ars
NG g 82.0%
NFR 1A4ciii NFR 2C2 NFR2C3 NFRLA3bi
66.2% 7.6% 4.3% 3.9%
Domestic Manure Food and Manure Manure
SolventUse .
. Management: Beverages Management  Management
Including ? -
. Horses Industry Non-dairy Cattle DairyCattle
Fungicides
NFR 2D3a NFR 3B4e NFR2H2 NFR3B1b NFR3Bla
15.7% 9.5% 8.8% 8.4% 8.0%
Biological
. ) International Treatment of
Apclci)(?z;ltri]gns izzgr:n:g)rrst' NationalFshing  Aviation LTO  Waste- Solid
NMVOC P g (Gvil) WasteDisposal 82.7%
onLand
NFR 2D3d NFR 1A3bi NFR 1A4ciii NFR 1A3ai(i) NFR 5A
7.1% 6.9% 5.4% 4.9% 4.7%
Distribution of
Oil Products
NFRLB2av
3.3%
Other Fugitive
Emissions from
Energy Aluminium
Production Production
SQ (Geothermal 96.0%
Energy)
NFR 1B2d NFR 2C3
78.8% 17.2%
AnimalManure Urine andDung Manure Manure Manure
Applied toSdls Deposited by Management Management  Management
NH; P GrazingAnimals  DairyCattle Sheep NondairyCdtle  83.2%
NFR 3Da2a NFR 3Da3 NFR3B1la NFR3B2 NFR 3B1b
29.4% 16.5% 153% 11.4% 106%
Aluminium RoadTransport: . . Construction Ferroalloy
. Automobile  NationalFshing . .
Production . and Demolition Production
Road Abrasion
NFR 2C3 NFRLA3bvii NFRLAAciii NFR2A5b NFR2C2
28.6% 20.1% 18.6% 6.5% 5.0%
PM.s RoadTransport: 83.2%
Automobile
Tyre andBrake
Wear
NFR 1A3bvi
4.4%
. RoadTransport: - RoadTransport:
Construction . Aluminium . . :
" Automobile . NationalFshing AutomobileTyre
andDemolition . Production
PMuo Road Abrasion andBrakeWear g oo
NFR 2A5b NFRLA3bvii NFR 2C3 NFRLAA4ciii NFRLA3bvi
31.7% 18.0% 17.3% 9.0% 4.1%
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KeyCategories
Component . .
(Sorted from high to lowfrom left to right, and from top to bottom)
Construction RoadTransport: Aluminium
and Demolition Automobile Production
TSP Road Abrasion 80.7%
NFR 2A5b NFR 1A3bvii NFR2C3
52.5% 17.9% 10.3%
Mobile . Agrlcultyre_/Fo.re
- . RoadTransport: stry/Fishing:
Combustion in ) i
) Automobile  RoadTransport: . . Off-road
Manufacturing NationalFshing .
. Tyre andBrake  Passenge€ars Vehicles and
Industries and
. Wear Other
CGonstruction )
Machinery
B NFR 1A2gvii NFR 1A3bvi NFR 1A3bi NFR 1A4ciii NFR 1A4cii %
¢ 15.2% 12.5% 12.0% 10.2% 9.9% 83.6%
RoadTransport: - RoadTransport:
) Aluminium Heavyduty
Automobile . -
. Production Vehicles and
Road Abrasion
Buses
NFR 1A3bvii NFR 2C3 NFR 1A3biii
9.6% 8.0% 6.0%
Aluminium
Production .
CcO NER 2C3 96.1%
96.1%

Tablel.2 KeyCategoryAnalysis for reported POPs2021.

Component

Key categories
(Sorted from high to lonand from left to right)

Total (%)

Industrial Hazardous ClinicaWaste . Ferroalloys
\_Naste_ \_Naste_ Incineration AccidentaFires Production
DIOX Incineration Incineration 88.8%
NFR5C1bi NFR5C1bii NFR5C1biii NFR 5E NFR 2C2
35.7% 16.6% 16.4% 10.7% 9.5%
o i SondTeE acouemaries
PAH4 80.9%
NFR2C2 NFR2C3 NFR 1A3bi NFR 5E
251% 243% 18.1% 13.4%
ClinicaWaste OtherB’oduct Aluminium
Incineration Use (Fireworks, Production
HCB Tobacco) 81.8%
NFR 5C1biii NFR2G NFR2C3
39.6% 24.4% 17.8%
Clln!caquste NationalFshing
PCB Incineration_ 96.1%
NFR 5C1biii NFR 1A4ciii
52.0% 44.1%
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Tablel.3 KeyCategoryAnalysis for reported heavy metals2021.

Key categories

Selul sl (Sorted from high to lowfrom left to right, and from top to bottom) Ul (E)
RoadTransport:
Automobie AccidentalFres
Pb Tyre andBrake 80.3%
Wear
NFRLA3bvi NFR5E
67.6% 12.8%
Road trans.port: OtherProduct
NationalFshing Automobie Use (Fireworks, Ferroallp »
cd Tyre andBrake Tobacco) Production 85.20%
Wear
NFR 1A4ciii NFRLA3bvi NFR 2G NFR2C2
33.4% 27.1% 14.6% 10.1%
NationalFshing RoadTransport: Cremation
Hg _—_Passengetars 81.4%
NFR 1A4ciii NFRLA3Dbi NFR5C1bv
53.5% 14.1% 13.8%
RoadTransport:
. . Automobile Ferroalloys
As NationalFshing Tyre andBrake Production 91.7%
Wear ‘
NFR 1A4ciii NFR 1A3bvi NRF 2C2
46.8% 24.4% 20.5%
RoadTransport:
Automobik
cr Tyre\f\‘,gi?rake 81.9%
NFR 1A3bvi
81.9%
RoadTransport:
Automobik
cu Tyre\f\‘,r;i?rake 85.8%
NFR 1A3bvi
85.8%
NationalFshing
Ni NFR 1A4ciii 80.4%
80.4%
NationalFshing
Se NFR 1A4ciii 83.8%
83.8%
RoadTransport:
Automobie AccidentalFres NationalFshing
Tyre andBrake
Zn Wear 86.6%
NFR 1A3bvi NFRSE NFRLAA4ciii
57.5% 15.4% 13.7%

1.6 Quality Assurance &uality Control (QAQC)

The objective of QA/QC activities in national inventories is to improve transparency, consistency,
comparability, completeness, accuracy, confideracel timeliness.
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team. The web applicatioNotion developed by Notion Labs inc. is now used as a QA/QC systems
management. It provides a centralised basis for the inventory team to design,gmaaad record its
QA/QC activities and improvement plan.

Each sector has a live pimovement plan. Every item on the plarcludes a record oihich review

report suggested the improvement, if relevant, and is assigned to a sectoral expert. The sectoral
expert is then responsible for assessing the feasibility and timeframe of the improvement at the end
of the submission periodhis should ensure that over time, Iceland's inventory submissions
continueto improvein quality.

QC procedures are outlined irganeral guidancdocument, where general and sectspecific QC
activities are listed’he QC guidance document is in line with the QC activities listed in Table 6.1 in
the 2006 IPCC guidelines. QC activities are clearly outlined in detail and documehtedunance
document in a centralised locatigiNotion)along with the live improvement plan.

Each subsector has a live progress list for every step of the inventory cycle:

Implementation ofplanned improvements

Compilation othe input data anccalculatons of emissions
QCactivities

Report writing

=A =4 =4 =4

1.6.2 Roles andResponsibilitiesOverview

The same inventory team takes care of the greenhouse gas (GHG) inventory and the air pollutant
inventory. Setoral experts thus calculate emissions from their respective sector both for GHG and air
pollutants.

The overallresponsibilityfor the inventory lies with lte team leader who is responsiblefor the
completion of QA/QC activitiesubmissionimprovements planningand review coordinationThere
are two sectoral subgroups within the team, one EnemgyuistrialProcesses anéroduct Use (IPPU)
group and one Agriculture/Waste group. Data cdilmt, processing, QGand improvements are
conducted within each groupn collaboration with the team leadeiThe various roles within the
inventory team are described below:

1 InventoryTeamLeader¢ Overall responsibility for the accurate and timely protion and submission
of the inventoresaccording to the rules and deadlines specified in relevant domestic and international
legislation Theteam leaderis responsible for communication with the Icelandic government and with
data providers, as well as conunication with EU and UNFCCC experts/expert review teams.

1 1R coordinato, Responsible for leading the work on producing the air pollutants inventory

NIR coordinator, Responsible for leading the work on producing the greenhouse gas inventory

1 SectoralExperts ¢ Main knowledge holders on individual inventory sectors. They are responsible for
completion of dayto-day data processing and QC activities. Each sector compirisego four sectoral
experts; prior to each submission cycle, it is dedihow roles are divided between the sectoral experts,
making sure that QC activities are done by someone other than the individual who did the calculations.
In addition, eacHIR chapter is proofead by one of the experts not involved in the writingtbé
chapter.

=
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1 Lawyer¢ Responsible for all the legal aspects of the inventory work, such as examining new legal texts,
implementing EU regulation into domestic legislation, as well as understanding I@hawibus air
pollutants and greenhouse gases conments.

1 CommunicationsSSrategist ¢ Responsible for coordinating all medialated activities relating to the
inventory work, such as publication of news, website updatssyell as lectures and seminars.

1.6.3 Quality Assurance (QA)

LOSt I yRQA ledtddhdsiddert wrietgying reduZRTAReviewsin recent years. lwas
subjected to a Stageifi-depthreview in 2020as well as Stageadhoc review in 2022the inventory
is scheduled tagain undergo a Stage 3-Adc review in 2023after this round of submission.

In many categories, activity data used for the air pollutant inventory are the same as those used for
the greenhouse gas inventories. Regular reviews of the GHG inventory thus also contributes to
increased quality of the epollutant inventory and QA bthe GHG inventory often leads to QAtbe

air pollutant inventory.

FurtherQAA 4 LINPOARSR o0& LOStflIyRQa O2ffl 02Nl GA2Y SAGK
review sectorspecific methodological choices and calculations. As part of this collaboration, the
calculations for the Agriculterand Waste sectors were revised and improved in recent yaaragell

as the aviation subsectgunder Energy) for this submission.

Furthermore, Iceland participates in a Nordic inventory experts workgroup, funded by the Nordic
Council of Ministers, wherinventory compilers from Norway, Sweden, Finland, Dennaaudk Iceland
meet regularly (one physical meeting onger year, as well as several teleconferences) and discuss
various aspects of the inventory compilation, with a strong focus on hasimgremnission factors used
across the various Nordic countries.

1.6.4 Quality Control (QC)

The team uses standardised notation protocols in the calculation files to document changes, possible
issuesl YR ySOSaal NBE AYLINRPOSYSylGad ¢KAA A& R2YS OAl
documentation of changes and flagging of issues by use of comments starting with hashtags including
the initials of the inventory compiler/QC reviewer, the datedaone or more flags pertaining to the

type of issue (such as, for instance, potentially identified issue, transparency issue, or reason for
change). A summary of all comments can be generated for each calculation file, enabling for instance
someone perfaming QC checks to track and verify changes made to the file, as well as check the status

of flagged issues. The issues can then either be marked as resolved, addressed immedidelyd

to the improvement plan, depending on the type of issue. This techn important source of
information needed QC activities are performed.

Aether also assists Iceland in the development of QA/QC activities and provided Iceland with several
tools running checks on the latest inventory. Those checks include:

1 Recalculatbn checkg GComparing the values reported in the current and previous versions of the
inventory.

1 Negative and zero values checgJo highlight the occurrence of negative values and zero values in the
inventory.

1 Notation keys checl¢ To summarise the occuence of each notation key to ensure consistency and
accuracy in the inventory.
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emissions.

i Particulate Matter check; To ensure that reported TSP emissions greater than or equal td Mo,
and similarly that reportedPMio emissions are greater than or equalRdvk.s.

In all cases, the findings of the checks are reviewed, not only to identify where corrections may be
required, but also to considevhether there are any steps of the inventory compilation process that
need improvement. In addition, reviewing the results also provides information on whether the
individual checks are well designed and comprehensive. This ensures that all results ér@d€ th
process feed back into the continuous improvement programme. Further details are available under
Annex Il.

Other QC activities includevestigating thefollowing:

Are appropriate activity data, methods, calculations, units, emission facatsnotaion keys used?
Are all data sources well referenced/documented?

Are the emission estimate files consistent with summary files and NFR outputs?

Are there recalculations since the last submission, and if so, are they properly documented?

= =4 -8 -9

1.6.5 Plannedimprovements for QA/QQ\ctivities

It is planned to interlink QA/QC activities with ti€Aand the uncertainty analysis in order to prepare
a prioritised improvement plan at the sectoral level as well agiferinventory work in general.

1.7 Uncertainty Braluation

Work onthe uncertainty analysisas startedand will be included iy’ S E (i stitfnissidn. &

1.8 General Asessment of Completeness

The aim is to make, in the highest possible level of disaggregation, estimates of all known emissions to
air in the lIR The inventory is generally complete, however there are some pollutants and/or
categories that have not been estimated at all or only foart of the time series. The
activities/pollutants not included in the present submission were not estimated due to lack of emission
factors in tables provided in the EMEP/EEA Guidebook, lack of data, and/or that additional work was
impossible due to tira constraints in the preparation of the emission inventory.

1.8.1 CategoriedNot Estimated (NE)

In the 2020 Stage 3 reviewhe ERT pointed out to Iceland that NE has a different meaning in the
Guidebook and in the NFR tahlesd that NA is the correctatation key if it is not the responsibility
of Iceland that the emissions are not estimated. Therefamation keys have been reviewed

Tablel.4 List of pollutants not estimated by sector

NFR code NFRCategory PollutantsNot Estimated(NE) Reason \

Not included in FIEP/EEA
emissions calculator

Not included in EMEP/EEA
emissions calculator

1A3ai(i) InternationalAviation LTOQ@vil) NHs, B(a)P, B(b)f, B(k)f, Ipy PA

1A3aii(i) DomesticAviation LTOQvil) NH, B(a)P, B(b)f, B(k)f, Ipy, PA

RoadTransport: AutomobileTyre and B(a)P, B(b)f, B(k)f, Ipy, P&H
BrakeWear dioxin

1A3bvi No T1 EF in GB 2019
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NFR code NFRCategory PollutantsNot Estimated(NE) Reason
1A3bvii RoadTransport: Aytomoblld?bad B(a)P, B(b)f, B(k)f, Ipy, Pa\H No T1 EE in GB 2019
Abrasion Heavy metals
1A3dii National NavigationShipping) B(a)P, B(b)f, B(K)f, Ipy No T1 EF in GB 2019
1A4ciii  Agriculture/ Foﬁzmg'smng: National B(a)P, B(b)f, B(K)hy No T1 EF in GB 2019
5B2a CompostingAnaerobicDigestion NHs No relevant activity data
5D1 DomesticWastewaterHandling NMVOC No relevant activity data
5D2 IndustrialWastewaterHandling NMVOC No relevant activity data
5D3 Other Wastewater Handling NMVOC Norelevant activity data

1.8.2 CategorieReported as Included Elsewhere (IE)

The table below indicates the categories where the notation key IE has been used in the reporting for
some or all pollutants.

Tablel.5 Categories included elsewhere.

Pollutantsincluded ReportedUnder
NFR code NFR category Hsewhere (IE) NFR code NFR category
5C1bi Industrial Waste Incineration NQ, SQ, PM CO 5Cla MunicipalWasteIncineration
5C1bii  Hazardous Waste Incineratio NG, SQ, PM CO 5C1la MunicipalWasteIncineration
5C1biii Clinical Wasténcineration NQ, SQ, PM CO 5C1la MunicipalWasteIncineration
5C1biv Sewage Sluddacineration NG, SQ, PM CO 5Cla MunicipalWastelncineration

1.9 Recalculations

A recalculation file is used to identify and documentadialculations. This QC file compares Year x
(2020) and the base year (1990) for the current and previous submissions for all pollutants. The data
have been compiled to enable any changes in the data to be easily identified and justifications for
changesprovided where required. As far as possible, the recalculation check includes all reported
sectors.

The main sectespecific recalculations and improvements done for this submission are mentioned
below for each sector, and all recalculations are desdriimemore details in each subsector in the
relevant chapter.

1.9.1 Energy
The main improvements and recalculations in BEmergy sector are listed below.

1 Acorrection in NCV for biodiesel and biomethane was done which affects the whole sector. In previous
submgsions the wrong NCV was applied which caused an overestimation of emissions.

1 Some diesel oil was allocated in error to 1A4ai when it should have been allocated to 1A4bi; this caused
recalculations.

91 In previous submissions, fuel usage foR @i andLA4cii was reported as IE and reported under 1A3eii.
However speciated fuel data for these three categories was available for the yearsZ?19 and this
data was used to perform a backwards extrapolation that allowed for 1A2gvii and 1A4cii to no longer
be reported as IE, but rather to now have fuel use, and thus emissions, under these categories. This
extrapolation caused recalculations for each of these three sectors.

32



Informativelnventory Report, Iceland023 L

1 An error occurred in the allocation of fuels between 1A2gvii and 1A3eii for 2012@2Q this error
was correctedand thus triggered recalculations. It should be noted that this error was corrected before
the extrapolation of fuels mentioned in the previous point in this section was performed.

1 The methodology used to calculate emissidior Domestic and International Aviation was updeal
from Tier 1 toTier 3and no longer use Eurocontrol data, but rather use couspgcific flight data. This
caused large recalculations for these subsectors.

1 The COPERT software that is used to catle@missions for Road Transport was updated to a newer
version (5.6.1), which now has updated emission factors for most pollutants. This cauatmlilations
across the Road Transport subsectors.

1 Last year, some diesel oil was incorrectly allocated tutdvtycles {A3biv); motorcycles do not use
diesel oil. This fuel was reallocated to other subsectors in Road Transport, thus causing some minor
recalculations.

1 Road transport emissions are affected due to revisions to vehicle kilometres wullightehicles

1 The EMEP/EEA 2019 Guidebook includes some new EFs for Domestic and International Navigation for
the following pollutants: N@ CO, NMVOCs, TSP,iE¥M s, CuAs,and SeThese updated EFs caused
recalculations.

i1 There was a minor file linkirigsue that caused an error in some of fuel allocations for Domestic and
International navigation for 1990994, this has been corrected and caused some nrecalculations

1.9.2 Industrial Processes andProduct Use (IPPU):
The main recalculations and improvenis forIPPUare:

1 In 2A%, Quarrying andMining ofMinerals other tharCoal, there was a tier upgrade frofier 1 toTier
2. This update led to recalculations for the whole timeseriesTisP, PM, and PM:s.

1 In2A5b, Construction anddemolition, there was an update in activity data that led to recalculation
the whole timeseries for TSP, RjViand PMs.

1 In 2A6, MineraWool Production,the data about number of hours/year the factory is in operation was
updated. Alspthere were chages in the PM assumptions. This led to recalculatimn the whole
timeseries for PM, C@nd NH.

1 In 2C2Ferroalloy Production, new heavy metal emission measurements resulted in recalculafiams
some years Additionally,dioxin emissions were reported for the first time for one plant that led to
recalculatiors for the years 2018020,

1 In 2C3SecondaryAluminium Production, the PMemissions are now based am-site measurements
instead ofdefaultemissiondactorsfrom the 2019 EMEP/EEA GuidebdRkcalculatioeweretherefore
madefor the years 20122020 for TSP, Pl PM.s, and BC.

1 In2C7c, Capacitdroduction, NH emissions are now reported for the first tinsénce 2009

1 In2D3, some recalculations were done fMVOG due to updated import/export data fromISThis
applies to various years in the timeline.

1 In 2G, Other Solvent and Product Ude emission factor for Pb for fireworks is now country specific
andbased on a sample measuremeftist was from the EMEEEA Guidebook in the last submission
This led to recalculations for the whole timeseri&snissions of HCB were also added for the first time
for fireworks Updated import/export datealso led to recalculationf®r all air pollutants in 2003, 2005,
2013 and 2019 both for fireworks and tobacco

1 In 2H2 Food andBeveragesthere were NMVOC recalculatiansince the subsector was revised and
improvedbased on a new survey dood consumption. The recalculation fisr NMVOC for the years
20132020.

1.9.3 Agriculture

The main recalculatieand improvements in the Agriculture sectare as follows
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T

Livestock numbers for cattle, sheep, horses, and poultry were updated before the 2023 submission, as
well as othetivestock parameters for cattle and sheep. This change affected the reportedNINYOC,

NHs, PMs, PMo, and TSP emissions over the whole timeline inN&Bure Management, 3Da2a
LivestockManureApplied to Soils and 3Da3 Urine an@®ung Deposited byGrazingLivestock.

Fertiliser activity data was updated for Urea and CAN, along with a split ifgdiléer type over the

whole timeline.This dfected NHs emissions from 3Dal Inorganicféltilisers.

The cropland area was updated, affectipgrticulate matter and NMVOC emissions from 3D Crop
Production andAgricultural Soils over the whole timeline. The methodology for calculating NMVOC
emissions was changed from being based on fertiliser use to the method where the NMVOC emissions
are calclated based on land area cultivated.

1.9.4 Waste

The main recalculatioand improvement in the Waste sector is the following
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Late arrival ofthe total amount of waste in 2020 caused changes in 5A1a Man@gede Disposal sites,
5A2 UnmanagedVaste Disposal siés, 5B1 Composting, 5Cla Municipéhste Incineration, 5C1bi
Industrial Waste Incineratigmnd 5C1bii Hazardous Waste Incineration.

A correction in the total amount of waste in 2019 caused recalculation for 5Ala ManAfgste
Disposal sites, 5A2 Unmanag@¢hste Disposal sitesand 5C1la Municipaastelncineration.

Emissions from NOQSQ, PM and CO were recalculated due to continuous emissiiming available in
LOStIyRQa 61 aia$sS Kakg @GkegnS Acktoilinird) yaffedtilig  5CTa Manicipalaste
Incineration back to 2004 whelalkaopened.

Emissions from NQSQ, PM and CCare now obtainedfrom emissiondata reported byKalka These
emissionswere previously included in 5C1bi Industrial Waste laction and 5C1lbiv Sewage Sludge
Incineration from 2014, 5C1bii Hazardous Waste Incineration from 280&5C1biii Clinical Waste
Incineration from 2004andare now reported as IEas these waste categories are incinerated together
which makes it impossible to differentiate emissions from one waste category to another. They are now
reported in 5C1a MunicipaVastelncineration.

The notation kegfor NHs, BaP, BbF, BKF, IPy, Cr,$&),and Zichanged from NE to NAes the 2019
EMEP/EEA Guidebook does not estimate the emissions from these pollutants in 5@ffedisiSC1bi
Industrial Waste Incineration, 5C1bii Hazardous Waste Incineration, 5C1biii Clinicallv¢asteation
and 8C1biv Sewage Sludgecineration.

In 5C1bi Industrial Waste Incineration HCB emissions were reported as tons instead of kilograms from
2014.

A unit error has been fixed and a Tier 2 default abatement efficiency from Tdhl€Bapter 5C1biii in
2019 EMERZEA Guidebook has been applied for dioxin in 5C1biii Clinical Weisteration.

In 5C1biii Clinical Wasteacineration, abatement efficiencies for Pb, Cd, Hg, As, Grar€uNi were
updated with Tier 2 default values from Tabk33Chapter 5C1biii in019 EMEP/EEA Guidebook now
being used instead of those from Tabl& 3Chapter 5C1biii in 2016 EMEP/EEA Guidebook.

In 5C1biv Sewage Sludgrecineration, NMVOC, Pd, Cd, Hg, As, Ni, di@id HCB emissions were
recalculated for the year 2019. The causeswaunit error of the amount of incinerated sewage sludge
for 2019.

In 5C1bv Cremation BC is reported as NA instead ofafNEable 31, Chapter 5C1lbv in the 2019
EMEP/EEA Guidebooketmot estimate the emissiosiof BC.

It was previously assumed that honfires occurred due to COVI® gatheringedrictions. However,
bonfires did in fact occur in 2020 dhJanuaryd traditional night for bonfires to be held in Iceland)
right before the pandemibegan leading to recalculations in 5C2 Opurning ofWaste.

In 5C2 Opemurning of Waste,recalculations occurredpecifically for dioxin emissions for 268020.
This sector previously included dioxin emissions from Talknafjdn@imerationPlant and fromKalka
However, these emissions do not belonghis sector as they are not emissions from open burning.
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1 Changes in input values for mass of vehicles burned affected the whole timeline for all pollutants in 5E
OtherWaste.

1 In5E the notation ke for BC, Ni, Se, Zn, HCB, P&Bsged from NE to NAes the 2019 EMEP/EEA
Guidebook does not estimate the emissions from these pollutanf&in

1.10 Plannedimprovements

Various improvements are planned to increase the overall quality of the inventory and the report.
Those include:

1 Adding acomprehensive uncertainty analysis
1 Improving the workflow pertaining to keeping track and acting upon comments received by reviewers
1 Adding projected emissions for more pollutants.

Furthermore, several sectapecific improvements are planned. The main improvements are
mentioned below for each sector, and all planned improvements are described in more details in each
subsector in the relevant chapter.

1.10.1 Energy

For future submissions there is need to harnmsenienergy data processing between various
organizations (such as ENEA ITA, Sl, and Isayiand produce a complete uncertainty analysior
future submissions it ialsoplanned, in collaboration with théTA to develop procedures to obtain
enhanced data on vehicle stock and mileage data for COPERT.

Moreover, plans are uferway toupgrade methodologyor Navigationand Fshing.
1.10.2 Industrial Processes andProduct Use (IPPU)

The main improvement planned for the IPPU sector consists of harmonising the reporting under
CLRTAP with the reports under thé?RTRRegulation (FPRTR, according to Icelandic Regulation No.
990/2008, which implements Regulation (EC) no 166/2006 concerning the establishment of a
European Pollutant Release and Transfer Register).

1.10.3 Agriculture

The main improvement planned for thgriculture sector consig of taking the first steps to update

the method for calculating NMVOC emissions from manure management from Tier 1 to Thes 2.
requires a detailed investigation into which data are easily available in Iceland and which data need to
be collected specifically for this tadkurthermore, it is planned to improwhe registration of different
inorganic N fertiliser types in our inventory for future submissions.

1.10.4 Waste

For future submissions it is planned to improve activity data and estisnfr wastewater handling
and review the methodology to estimate emissions from accidental fires. Furthermore, it is planned to
get the total amount of N in the feedstodo be ableto estimate NHemissions in 58
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2 Trends in Emissions

2.1 Emissions Profd in Iceland

The emissions profile for Iceland differs from that of other European countries for a number of reasons:

1 Emissions from the generation Blectricity and Space Heatirare low due to the widespread use of
renewable energy sources. Almost all electricity in Iceland is produced with hydropower (around 70%)
and geothermal power (around 30%), with wind power and fossitdeelved power accounting for less
than 0.1%.

1 Geothermal Energyis used for space heating in over 90% of all homes. It should be noted, however,
that significant amounts of sulphur are emitted from geothermal power plants as hydrogen sulphide
(H:S).

1 Around 90% of the fuel used in the Energy sector is used/lobile Sources(Transport, Mobile
Machinery, and Fishing Vessels).

1 Emissions fronmdustrial Processgsespecially from nofierrous metal production, contribute a higher
share of total emissions in Iceland than in most other countries. Around 78% efectricity produced
in Iceland is now used in the metal production industry. The production capacity has increased
considerably since 1990.

The emissions profile of Iceland is further influenced by the fact that Iceland was severely affected by
a financial collapse in 2008, when its three largest banks collapsed. In the years preceding the crisis,
the economy experienced a significant upswing, resulting in an increase in fuel consumption. The crisis
resulted in a serious contraction of the economy, asda result oil consumption decreased. The result

of this can be seen in several pollutants associated with fuel consumption, with a clear peak in 2007,
or the years preceding the crisis. In recent years, the economy has recovered, and the tourism sector
has increased significantly, leading to rising fuel consumption. In 2020, the country again experienced
an economic downturn as a result of the CO¥YfPandemic.

2.2 EmissionTrends for SQ NQ, NH, NMVOC, PM, BC, and CO

The total amount of SONQ, NH, NMVOC, PW, PMs, TSP, BC, and CO emissions in Iceland in 1990
and the latest year is presented Trable2.1.

Sulphur oxides (S nitrogen oxides (8), ammonia (NkJ, nonrmethane volatile organic compounds
(NMVOC), particulate matter (TSP, 8MPM5), and carbon monoxide (CO) have adverse effects on
human health and the environment. Iceland implemented the National Emissions Ceiling Directive
(NECIP2001/81/EC into its legislation in 2009, with emission target reductions fgmM\&J NH;, and
NMVOC to be reached by 2010. These pollutants are reported here. Furthermore, emissions of NO
CO, NMVOC, $Cand NH are also calculated to comply with theporting requirements of the
UNFCCC. An overview of the emissions of these pollutants is providatle®.1 for the base and
latest year. The emésons of S@have increased significantly since 1990 levels. This inclu&egdin
geothermal plants; all sulphur species emitted are to be reported ase§@valents. CO emissions
have approximately doubled since 1990. The most significant decreasmigsiens are NMVOC
emissions, which have roughly halved since 1990 levels.
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Table2.1 Emissions of SONQ, NH;, NMVOC, PM, BC, and CO in 1990 and 2021.

SQ NGO NHs NMVOC PM:s PMuo TSP BC Cco

[kt SQ] [kt NO] [kt] [kt] [kt] [kt] [kt] [kt] [kt]

1990 23.2 28.9 4.85 9.80 1.44 3.01 6.39 0.232 56.3
2021 60.5 19.6 4.37 5.79 1.04 2.16 4.35 0.085 104.4

Change 1992021 161% -32% -10% -41% -27% -28% -32% -63% 86%

For the current inventory year, the emissions of all pollutants included in the NECD 2001/81/EC were
below the emission maxima set by the 2001 NECD, as sholable2.2.

Table2.2 Emissions of SONQ, NH, and NMVOC compared to their respective NECD 2001/81/EC target.

Pollutant Target Notes

SQ 90 kt ~ Has not been exceeded during the reporting period
NO 27 kt Emissions have been below the target since 2009
NH; 8 kt Emissions have been stable between 4 and 5 kt since 1990

Emissions have been decreasing steadily since 1992 when the maximum NMV

NMVOC 31kt emissions occurred (10 kt in that year).

Asof March2023, no emission targets have been set yet for Iceland for 2030 and the incorporation of
the new NECD (Directive 2016/2284) into the EEA is still pending.
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2.2.1 Trends in SQEmissions

SQ(SQ)

The main sources for Sclude:

38

S0, emissions [kt SO,]

Geothermal Energy (1B2d{eothermal energy is the larges
source of sulphur emissions in Iceland. Emissions h
increased substantially since 1990 due to increas
geothermal energy productionnlrecent years, S&missions
have started decreasing following the onset in 2014 ol
sulphur capture and storage project.

Metal Production (2C)Emissions from industrial processe
are dominated by aluminium and ferroalloy production.2S
emissions wereelatively stable until 1996, after which ther
has been a great expansion of the metal industry. Sulp
comes mostly from impurities in the carbon reductants usec
the metal production process.

Volcanic eruptions contribute significantly to sulphi
emissions (11A, memo). Emissions from this source
reported as a memo item and do not contribute to th
national total. The last three eruptions are:

2021:Fagradalsfijall. A fissure eruption thatgied in
March and lasted until September. The first eruptic
on the Reykjanes peninsula since thé' t2ntury.
2014-2015:Holuhraun. A large eruption started on 2
August 2014 and ended on 27 February 2015 in -
north of the Vatnajokull ice sheet. It was the bigge
eruption in Iceland since 1783.

2011:Grimsvétn. The eruption lasted from 21 until 2
May. During that timethe SQ emitted was 12 times
more than total anthropogenic emissions in 2011.

SOz emissions [kt]
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u Ferroalloys Production (2€2) National Fishing (1A4ciii) M Primary Al Production (2C3)
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Total emissions in this
inventory year60.5 kt

2021
Emissions

Change over thémeseries:
+161 %

B Geothermal Energy (1B2)

11A - Volcanoes
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The trend overview for SCemissions is provided above. The main source of éfissions is
geothermal power plants. The overall trend in the emissions can mostly bearegblay changes within

the emissions from the geothermal power plants. Other sources are metal production and fishing
ships. S©emissions in Iceland are mainly from the subsectors described below. The emissions from
these sources can be seenTiable2.3.

1 Geothermal Energy (1B2dGeothermal energy exploitation is the largest source of sulphur emissions
in Iceland. Sulphur is emitted from geothermal powmants in the form of k8. Emissions have
increased substantially since 1990 due to electricity production at geothermal power plants increasing
approximately 15old since 1990. However, in recent years the 8Qissions have started decreasing
following the implementation in 2014 of a sulphur capture and storage profeelfi§ at one of the
geothermal power plantsHellisheidi Power PlantSulFixonsists of separatingz8 from the steam and
also reinjectinghe gas into the subsurface and mineralising on contact with the basalt host rock.

1 Aluminium Production (2C3)Aluminium is currently produced at three primary aluminium plants in
Iceland. Sulphur emissions are due to the S content of alumina and elestiothe production process.

The emissions rose slightly in 1998 due to the opening of a new facility, and more significantly in the
period 20062008 due to an expansion of one facility and the onset of operations at a new facility. The
emissions from pmary Al production have been relatively stable since 2008.

1 Ferroalloys Production (2C2Currently, twofactories produce ferroalloys in Iceland. One company has
0SSy LINBRdAzOAYy 3 CS{ATp aAyOS Mm@t ¢d | y RsilidoyrdetalkrS NJ 2 y' S
2018. A third company was operating between 22IA7 producing silicon metal but stopped
production in 2017. Sulphur emissions are due to the S content of the reducing agents in the production
process.

1 National Fishing (1A4ciii)Emissios from the fishing fleet have decreased over the timeline. The
reduction is mainly due to lower sulphur content of the fuel and less fuel use.

Table2.3: SQemissions by main sources since 1990 [k}.SO

SQ Emissions Change Change
Ikt SO 1990 2000 2005 & 1
Sneeorg‘;zrlng) 133 110 260 30.3 587 424 393 477 +258%  +57%  +22%
Primary Al o o o
Production (2c3) 134 136 294 341 093 115 980 104 +679%  +205%  +6.1%
Ferroalloys o 0 0
Production (202) 185 138 204 264 237 206 195 190 +3.0% 28% 2.4%
Nat'(ci”AﬂCFii';h'”g 395 540 223 256 241 1.86 029 032  -92% -87% +13%
Other 271 280 214 143 081 060 0.19 020 -93% 86%  +4.0%
Total [kt] 232 219 354 404 742 583 515 605 +161%  +50%  +18%
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2.2.2 Trendsin NG Emissions

Total emissions in this

NO, (NQZ) inventory year19.6 kt

I 3 NX Gzt

NO«emissions are dominated by the Energy sector, specifically
Fishing (1A4ciii)Emissions from fisheries rose between 19!
and 1996 because a substantial portion of the fishing fleet v
operating in unusually distant fishing grounds. Since 1996,
emissons have generally been decreasing, with large ann
variations due to changes in fish stock size and locati
Emissions remain below 1990 levels.
Road Transport (1A3bEmissions decreased rapidly after th
use of catalytic converters in all newehicles became
obligatory in 1995, even though fuel consumption h
significantly increased. However, the significant expansior
the vehicle fleet over the past few years has caused emiss

to rise again.
2 g8 g8 8
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Aluminium Production (2C3) M Stationary Combustion in Manufacturing (1A2e) ® Other

Other sources of N£emissions incide:

Metal Production (2C):Since 1990, the
production capacity of the metal factorie!
has seen a significant increase, and the N\
emissions have increased accordingly.
Agriculture (3):The majority of emissions
occur due to the application afrganic and
inorganic fertilisers on agricultural soils.
Waste (5):There are very low emission
from waste incineration, which have
steadily declined since 1990.

1990 vs 2021 (% change)
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The trend overview for NQemissions is provided above. The main seuof NQ emissions is the
fishing fleet. As fuel is burned, nitrogen monoxide (NO) is formed when nitrogen and oxygen react. In
the atmosphere, NO oxidises into nitrogen dioxide {NDhe overall trend in the emissions can mostly

be explained by less fuasage within the fishing fleet. Other significant sources are metal production
and Road Transport. N@missions in Iceland are mainly from the subsectors described below. The
emissions from these sources can be seehahle2.4.
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1 National Fishing (1LA4ciii)The decrease in emissions over the timeline are mainly due to less fuel use
within the fishing fleet. However, emissions from fisheries rose from 1990 to 1996 &eeasubstantial
portion of the fishing fleet was operating in unusually distant fishing grounds. Since 1996, the emissions
have generally been decreasing, however, with large annual variations due to annual differences in fish
stock size and location. Essions remain below 1990 levels.

1 Road Transport (LA3bEmissions from Road Transport have decreased significantly, (especially from
passenger cars) due to the usedaaftalytic converters from 1995 onwards, despite fuel consumption
having significantly treased over the timeline.

i1 Ferroalloys Production (2C2Emissions of NOfrom Ferroalloys Production follow the production
amount. Two factories produce ferroalloys in Iceland. One company has been producing FeSi75 since
1979 and another one started prddO G A 2y 2 F gy ®p2 LIzZNB aAft A02y YSGl-
operating between 2012017 producing silicon metal but stopped production in 2017.

1 Aluminium Production (2C3)Emissions of NOemissions from Aluminium Production follow the
production amount. Aluminium is currently produced at three primary aluminium plants in Iceland. The
increase over the timeline mirrors the expansion of the industry.

I Food Processing (1A2€This sector is primarily comprised of fishmeal production and other food
procesing. Fishmeal production is a large industry in Iceland and has historically had relatively high
emissions, but in recent years many fishmeal factories have been using electricity instead of fossil fuels,
leading to a general downward trend in emissionstfas sector.

Table2.4: NG emissions by main sources since 1990 [kiiNO

Change Change Change

NOEmMISSIoNs 1995 1995 2000 2005 2010 2015

[kt NO,] Qi Q AYH Q HWH
Nat'(‘iﬂsi'i?)h'”g 171 207 201 167 163 139 115 130 -24%  -22% +13.3%
Roa?llg;sm" 586 527 392 341 250 250 1.81 176 -70%  -48%  -2.7%

Ferroalloys 59 579 120 122 112 130 1.30 150 +117% +23% +15.3%
Production (2C2)
Aluminium
0, 0, 0,
Production (2c3) 009 010 023 027 082 086 083 084 +852% +207% +0.6%

Stationary
Combustionin oo 101 075 044 037 030 041 0415 -82%  -65%  +44%
Manufacturing

(1A2¢)
Other 427 438 464 468 336 3.18 243 239 -44%  -49%  -1.5%

Total [ki] 289 322 308 267 244 221 17.9 196 32%  27%  +9.4%
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2.2.3 Tl‘endSIn N"b EmiSSionS Total emissions in th|s
inventory year4.4 kt

Ammonia (NB) emissions mostly originate from the Agricultui
sector. Emissions have been fluctuating between 5 and 6 kt
since 1990. The main driver behind the general trend and
oscillations is the trend in livestock population. There is als

small amount oNHs from other sources, including:
Emissions

Road Transport (1LA3b)Catalytic converters cause a smz
amount of NH emissions. Emissions peaked in 2004 due t
reduction of Euro 1 and 2 vehicles on the roads.

. . . | Agriculture
Mineral Products (2A)Mineral wool production. \ 08.1%
Biologcal Treatment of Waste (5B)NHs emissions are -
released during composting.

Change over the timeseries:

-9.84 %

NH,; Emissions [kt]

I

553 2
o o O o
NN o~

2009 — “

i
!!

B Animal Manure Applied to Soils (3Da2a) u Manure Management - Sheep (3B2)

o
=)
=)}
—

Manure Management - Dairy Cattle (3B1a) ® Urine and Dung Deposited by Grazing Animals (3Da3)
® Manure Management - Non-dairy Cattle (3B1b) m Other

Animal Manure Applied to Soils 2021 Agriculture Emissions [kt]
(8Da2), Manure Management (3B), _ N _
and Manure Deposition of Grazing Organic ;Z’if;"(sa‘*é::‘)pp"e‘jm _ 1.30
Animals on Pastures (3Da3) are the

. Manure Management - Cattle
main sources of NHn Iceland. (381)

Sheep and c#le are the livestock Urine and Dung Deposited by 072
which have the biggest contribution Grazing Animals (3Da3) ’
to ammonia emissions, causing over Manure Management - Sheep - 0.5
80% of NElemissions from manure (382)

management. Inorganic N-fertilisers (3Da1l) . 0.31

NHa__ emissions _from Inorganic Manure Management - Other

Fertiliser Application (3Dal) only (384) 0.22

have a minor contribution to the Manure Management - Swine 011

overall emissions. (3B3) ’
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The trend overview for ammonia (MHemissions iprovided above. The main source of NNbithe
Agriculture sector. Most of the emissions come from 3Da2 Organic Fertilisers Applied to Soils (although
most of this is attributable to livestock), 3B Manure Management and 3Da3 Urine and Dung Deposited
by Graing Animals. Emissions have been fluctuating between 4 and 53diht¢ 1990. The trend in

NH: emissions is relatively steady which is driven by relatively little overall variability in livestock
numbers.

NHs emissions in Iceland are mainly from the sabtors described below. The emissions from these
sources can be seenTrable2.5.

1 Manure Management (3B)The main driver behind the genettaénd and its oscillations is the trend in
livestock population of sheep and cattle, as manure management practices have not changed
significantly. The population of sheep and dairy cattle has been declining in recent years and the trend
in the populationof non-dairy cattle is increasing.

1 Organic Fertilisers Applied to Soils (3DaZBhe main driver behind the general trend and its oscillations
is the trend in livestock population as for 3B.

1 Urine and Dung Deposited by Grazing Animals (3DdBe main drer behind the general trend and
its oscillations is the trend in livestock population as for 3B.

Table2.5: NH emissions by main sources since 1990 [kt].

Change Change
Y AaYH | W HYIH

NH; Emissions [kt] 1990 1995 2000 2005 2010 2015

Organic Fertilisers

Applied toSoils 150 133 134 126 131 135 129 1.28 -15% +20% -0.3%
(3Da2a)

Urine andDung

Deposited byGrazing 0.75 081 0.79 0.79 081 081 0.73 072 -3.4% -9.2% -2.0%

Animals (3Da3)

ManureManagement .o g3 065 063 066 062 050 050 -33%  -21%  -0.6%
- Sheep (3B2)
ManureManagement 210 o 0
DainyCatle (oBla) 069 069 066 062 066 070 066 067 336 BN  +0.8%
ManureManagement
-NondairyCattle ~ 047 0.45 043 038 042 044 047 046 -21%  +22%  -0.5%
(3B1b)
Other 068 053 070 069 068 069 073 073 +7.1%  +65%  -0.1%
Total [ki] 485 444 456 437 454 463 439 437 -98%  +0.1%  -0.4%
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2.2.4 Trendsin NMVOC Emissions

Many sources contribute to NMVOC emissions in Iceland.
main sources are:

NMVOC Emissions [kt]

44

Manure Management (3B):Horse and cattle manure
management systems are responsible for close to 30%
NMVOC emissions in Iceland. The variations over the y:
are mostly linked to livestock population fluctuations.
Solvent and Product Use (2D3)he main source of NMVOC
linked to solvent use is domestic solvent use, which in turr
linked to population size. The population in Iceland has be
increasing steadily since 1990.

Food and Beverage Industry (2HZY¥MVOC emissions ar
released during the production of beer and othacoholic
beverages. Emissions have increased in recent years.
National Fishing (1LA4ciii)Emissions in the latest inventor
year were around a third lower than the 1990 level. Annt
variations are inherent to the nature of fisheries.

Solid Waste Dispodan Land (5A)Emissions have remainel
fairly stable over the time series.

Road Transport (1A3bA general decrease in emissions ov
the timeline exists due to improved emissielirgiting
technologies in newer vehicles.

Illlllll]-l|?§§lllllllll?‘

(=1

m Manure Management (3B) m Solvent and Product Use (2D)
Road Transport: Passenger Cars {1A3bi)  National Fishing (1A4ciii)
m Other

Total emissions in latest
inventory year5.8 kt

Agriculture
31.8%

2021
Emissions

Change over thémeseries:

-40.9 %

m Food and Beverages Industry (2H2)
m Solid Waste Disposal on Land (5A)
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The trend overview for NMVOC emissions is provided above. NMVOC emissions come from a variety
of sources acrossestors. The decrease in emissions since 1990 is mainly due to the increased use of
newer vehicles with higher emissions standards and emiggiducing technologies.

NMVOC emissions in Iceland are mainly from the subsectors described below. The emisgions f
these sources can be seenTiable2.6.

T Manure Management (3B)A significant reduction in emissions occurred between 200023, which
was mainly caused by a drop in the population of dairy cows, as the manure management practises have
not changed substantially.

1 Solvent and Product Use (20The emissions from solveaind product use have not changed much
over the timeline. Some increase is apparent, which can partly be explained by an increasing population
and consequent increased usage of solvents.

1 Food and Beverages Industry (2HZhe increase in NMVOC emissiormfrthe food and beverage
industry is caused by growing spirit production. In recent years, spirit production has increased, leading
to an increase in exports of spirits.

1 National Fishing (1LA4ciii)The decrease in emissions over the timeline is mainlytduess fuel use
within the fishing fleet. Emissions from commercial fishing rose from 1990 to 1996 when a substantial
portion of the fishing fleet was operating in distant fishing grounds. Emissions in the latest year were
around a third lower than the 19D level. Annual variations are inherent to the nature of fisheries.

1 Solid Waste Disposal on Land (5&he declining trend in NMVOC emissions in this category is due to a
lower amount of waste being deposited on land.

1 Road Transport: Passenger Cars (1A3Bhe decrease in emissions since 1990 is mainly due to the
modernisation of the car fleet with the introduction of more cars with higher emission standards and
improved emissiosreducing technologies.

Table2.6: NMVOC emissions by main sources since 1990 [kt].

NMVOC Emissions Change Change Change
o 1995 2000 2005 2010 2015 Ut h WA h P
Ma”“regg';‘agemem 1.98 1.90 1.86 179 1.88 1.99 1.87 1.83 -7.7% +2.4%  -1.9%
Solventand Product | o0 1 4 157 156 137 145 1.55 153  +13% 2.1% 1.3%
Use (2D)
Food and Beverages ) 1o 15 017 018 017 028 040 051 +232%  +189%  +26%
Industry (2H2)
Na“a”A‘ﬂcF”';h'“g 0.41 050 049 040 039 034 028 031 -24% 22% +13%
Solid Waste Disposa y o5 49 053 054 026 031 030 027  -49% -50% 7.7%
on Land (5A)
Road Transport:
Passenger Cars 3.76 3.33 231 142 067 042 037 040 -89% 72% +6.5%
(1A3bi)
Other 160 157 1.60 155 120 1.30 0.79 093  -42% -40% +19%
Total [k{] 0.80 9.40 858 7.44 594 6.08 555 579  -41% 22% +4.3%
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2.2.5 Trendsin PMs Emissions Total emissions in latest
inventory year1.04 kt

PM 5

- . Agriculture
Emissions of P are dominated by the Energy and IPF 3.5%

sectors the main sources are:

Metal Production (2C)Production capacity in the meta

production sector has increased substantially.

Road Transport (LA3bEluctuations in PM emissions resu 2021

from the combination of changes in the pollution contr: 4I:P7l‘;a Emissions
standards and an increase in vehicle fleet size. .

National RFshing (1A4ciii):Emissions remain below 199

levels, however there are large annual variations due to 1

inherent nature of fisheries.

Construction and Demolition (2A5b)fhe emissions from

this category are fromoad and building construction.

Open Burning of Waste (5C2Ppen burning of waste : :
resulted in PM emissions in the 1990s. Change over the timeseries:

-274%

=
=
=
@«
c
=}
“n
2
E
w
v
s
a

M Road Transport (1A3b) o Construction and Demolition (2A5b)
m National Fishing (1A4ciii) ® Metal Production (2C)

Heat Plants (1Alaiii) ® Open Burning of Waste (5C2)
" Manufacturing Industries and Construction (1A2) W Other

ey
o

Particulate Matter:

Emissions from PMle VA=
Suspended Particulate (TSP) follow tl
same trend a®Me.sand are dominated
by the same main sources.

PM Emissions [kt]
O R, N W Bk U Oy N 00O W
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The trend overview for PpM emissions is provideabove. PMsemissions are predominantly derived
from 2C Metal Production, 1A3b Road Transport, and 1A4ciii Fishing. The overall decrease in emissions
since 1990 can largely be explained by less fuel usage within the fishing fleet.

PM.s emissions in Idand are mainly from the subsectors described below. The emissions from these
sources can be seenTrable2.7.

1 Metal Production (2C)PM emissions from aluminium and ferroalloys production follow the production
amount. The increase over the timeline mirrors the expansion of the industry.

1 Road Transport (LA3bFluctuations in PM emissions result from tbembination of changes in the
pollution control standards, increased fuel usage, and vehicle kilometres driven.

1 National Fishing (LA4ciii)The decrease in emissions over the timeline is mainly due to less fuel use
within the fishing fleet.

1 Construction ad Demolition (2A5b):The emissions follow the number of houses built and roads
constructed. The main reason for the decrease in PM emissions over the timeline is the reduction in
road construction.

I Off-road Vehicles and Other Machinery (LA3eDuring the economic upswing prior to 2008, there was
an increase in fuel use for eféad vehicles and other machinery, which caused an increase in emissions.

1 Open Burning of Waste (5CXpen pit burning was a common practice in Iceland the early nineties but
hasda Ay OS 0SSy a0G2LIISR® {AyOS wnmnz bSé ,SINRa 99S
and restricted, have been the only source of emissions in this category.

1 Heat Plants (1Alaiii)Waste incineration with energy recovery was occurring betwe8832013,
which caused significant emissions.

Table2.7: PMe.semissions by main sources since 1990 [t].

PM:s Change Change Change

1990 1995 2000 2005 2010 2015 2020 2021

Emissions [t] Y@¥H 1 YaYH 1 WHYH |
Metal
Production (2C

119 135 216 248 396 490 361 348 +193% +40% -3.8%

Road Transpor!
(1A3b)
National 45 545 391 384 533 425 170 192 52%  -50%  +13%

Fishing (1A4ciii
Construction
andDemoliton 117 145 128 93 185 29 62 68 -42% -27% +9.4%
(2A5b)
Manufacturing
Industries and
Construction
(1A2)
Open Burning
of Waste (5C2)

235 252 261 315 297 275 264 281 +19% -11% +6.3%

140 122 149 159 62 49 21 32 -T7% -80% +49%

159 111 67 9.8 7.6 7.1 0.85 3.6E4 -100% -100% -100%

HeatPlants . .o 56 55 75 011 000 21E6 -100%  -100%  -100%
(1A1aiii)

Other 261 270 278 259 239 159 123 122  -53% 53%  -1.4%
Total ] 1436 1,626 1,545 1522 1,793 1,433 1,003 1,042 -27% -32% 3.9%

Emissions of PMcan be seen iifable2.8 andFigure2.1. Emissions of TSP (tosalspended particles)
can be seen iffable2.9 and Figure2.2. The trend descriptions above are also applicable ta.RNd
TSP trends.
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Table2.8: PMwo emissions by main sources since 1990 [t].

PMio Change Change Change

1990 1995 2000 2005 2010 2015 2020 2021

_ Emissionsig Wl _YabH_Wh¥H

Construction and
Demolition (2A5b)
Road Transport
(1A3b)
Aluminium
Production (2C3)
Quarrying and
Mining of Minerals
Other than Coal
(2A5a)
National Fishing
(1AA4ciii)
Ferroalloys
Production (2C2)
Open Burning of
Waste (5C2)

1,169 1,454 1,280 929 1,849 288 620 678 -42% -27% +9.4%

337 362 385 476 467 462 466 500 +48%  +51%  +7.3%

73 83 145 199 401 408 363 371  +406%  +86%  +2.0%

308 308 293 163 251 62 19 35 -89% -78%  +82.5%

402 545 391 384 533 425 170 192 -52% -50% +13%

85 97 141 128 108 232 87 69 -19% -46% -20%

172 119 73 11 8.2 7.7 0.92 0.0004 -100% -100% -100%

Other 464 482 574 632 489 353 308 313 -33% -51% +1.6%
Total [t] 3,011 3,451 3,282 2,921 4,106 2,237 2,034 2,159 -28% -26% 6.1%
4,500
4,000 ¥
3,500 o

< 3000 . I ] I
c = = o = 5 B N
% 2,500 . ::\I’: | . i T e Ta
5 2,000 BN e X i . SEENE
s 1,500 TN R R N AR N
1,000 = N N e
500 ‘AR NEEE
0
o (=] L) o~ [ae} = wn o ™~ =2l a (=] — o~ o = wn 0 r~ =e] o o —
HEEEEEEEEEEE58888¢8¢888¢§¢%
B Construction and Demolition (2A5b) M Road Transport (1A3b)
m National Fishing (1A4ciii) m Ferroalloys Production (2C2)
u Aluminium Production (2C3) Open Burning of Waste (5C2)
B Quarrying and Mining of Minerals Other than Coal (2A5a) H Other

Figure2.1: PMw emissions by sector, since 1990.
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Table2.9: TSP emissions by main sources since 1990 [t].

TSP Emission Change Change Change
I 1990 1995 2000 2005 2010 2015 2020 2021 WBH  WAYH W HYH
Construction

and Demolition 3,910 4,863 4,279 3,103 6,186 961 2,071 2,266 -42% -27% +9.4%
(2A5b)

Roa(dl;g’;)r;s”o” 527 564 615 776 782 813 844 912  +73%  +17%  +8.1%

Quarrying and

Mining of

Minerals Other 651 651 619 344 531 130 41 74 -89% -78% +82.5%
than Coal

(2A5a)

Aluminium

Production 88 100 174 240 481 490 436 445 +407%  +85% +2.0%
(2C3)

Natonal FiShING 40> 545 301 384 533 425 170 192  -52%  -50%  +13%
(1A4ciii)

Other 815 811 920 901 735 710 476 463  -43% = -49% = -2.7%
Total [t] 6,393 7,535 6,997 5,747 9,248 3,529 4,037 4,353 -32% -24% +7.8%

10,000 \
9,000 i B
8,000 "“.:‘-.‘
= 7,000 "‘."
£ 6000 X i
o W
8 5,000 -
w 4,000 1 —i e I 5
& B N S B .E
F 3,000 N
2,000 = B e B R
1,000 B e o = N
o EE T F T I I T I s s s s e m W l n ' ' I T E TN e e e-
o - o om < ["a} [¥=3 ™~ <« D o - o~ o < [%a} w0 ™~ @ (2] o - o oM < w w P~ =] [+)] o —
G’\ (2] [=2] (=) (=2} ﬂ'\ D o f=a) @ [=] o o o (=1 o o o (=1 O ﬁ - - - - - - - - - o~ o~
a =] (=) (=] o a a a =] o (=] (=1 (=1 o (=) o o (=} (=] o (=] o o o (=] (=] o (=]
- — - — - — - el ~ o~ o~ o~ o~ o~ o~ o~ ~ ~ o~ o~ o~ o~ o~ ~ o~ o~ ~ ~
] Natlonal Fishing (1A4-:|||) Alummlum Productmn (2C3)
m Road Transport (1A3b) m Quarrying and Mining of Minerals Other than Coal (2A5a)
M Construction and Demolition (2A5b) M Other

Figure2.2: TSP emissions by sector, since 1990.
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2.2.6 Trendsin BQBlackCarbon) Emissions

Total emissions in latest
inventory year87 t

Black carbon contributes relatively few emissions comparec
the NECD pollutants. Emissions of black carbon are hei
dominated by the Energy sector. As withxS@ere are no
emissions of black carbon associated with the Agriculture sec
The following sources comprise the majority of black cark

emissions:
2021

Road Transport (1A3b) Emissions

Fishing (1A4ciii)
Mobile Machinery inAgriculture (LA4cii)
Manufacturing Industries and Construction (1A2)

After the Energy sector, the next biggest source of black car
emissions is from Aluminium Production (2C3). Emissions
increased with the expansion of the productiocapacity of the
metal factories.

©Q =2 o m o
[=AJ A B =) B« (=
o O O O [=1
o = = o~

M Road Transport (1A3b) m Manufacturing Industries and Construction (1A2)
M National Fishing (1A4ciii) Aluminium Production (2C3)

H Open Burning of Waste (5C2) = Mobile Machinery in Agriculture (1A4cii)

M Other

Change over the timeseries:

-63.5 %

BC Emissions [t]
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The trend overview for black carbon (BC) emissions is provided abmissions of black carbon are
heavily dominated by the Energy sector. As with, 8@re are no emissions of black carbon associated

with the Agriculture sector. The majority of black carbon emissions are from mobile solitees.
overall decrease in emissions since 1990 can mostly be explained by less fuel usage and changes in
pollution standards.

BC emissions in Iceland are mainly from the subsectors described below. The emissions from these
sources can be seenTrable2.10.

1 Road Tansport (1A3b):Fluctuations in BC emissions result from the combination of changes in the
pollution control standards and an increase in vehicle fleet size.

1 Mobile Machinery in Construction (1A2gvii) and Agriculture (1A4dDuring the economic upswing
prior to 2008, there was an increase in fuel use forrofid vehicles and other machinery, which caused
an increase in emissions.

1 National Fishing (1A4ciii)The decrease in emissions over the timeline is mainly due to less fuel use
within the fishing fleg

1 Aluminium Production (2C3)Emissions of BC from Aluminium Production follow the production
amount. Aluminium is currently produced at three primary aluminium plants in Iceland. The increase
over the timeline mirrors the expansion of the industry.

1 Open Burning of Waste (5Cpen pit burning was a common practice in Iceland the early nineties but
KIFa aAyOS o6SSy aid2LIISRd {AyOS HnmnZI bSé ., SINRA
and restricted, have been the only source of emissionthis category.

Table2.10: BC emissions by main sources since 1990 [t].

BC Emissions [fj 1990 1995 2000 2005 2010 2015 2020 2021 Cnange Change — Change

WhhH 1 WAaYH 1 YHYH |
RoadTransport (1A3b) 68 74 75 92 84 57 40 38 -44% -59% -3.9%

Mobile Machinery in

- 0, - o) - 0,
gt (Laaay 17 2L 28 30 14 15 99 84 5% 72% 15%
Manufacturingindustries AEo 210 o
andConstruotion (1Az) 55 59 69 65 31 20 13 19 65% 71% +49%
National Fishing (LAdcii) 13 16 14 13 14 12 7.7 87  -33% -31% +13%
A'“m'”“(r;g‘g‘;duc“on 13 15 27 36 73 75 67 68 +406%  +87%  +2.0%
Ope”B”r(g'gg)OfwaSte 67 47 28 41 32 30 036 015 -100%  -96% -58%
Other 11 15 19 24 15 96 99 38  -67% -84% -62%
Total [t 232 233 236 232 170 133 87 85  -63% 63%  -2.2%
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2.2,7 Trendsin Carbon Monoxide (CO) Emissions

CO emissions in Iceland are mainly from the subsectors described below. The emissions from these
sources can be seen Trable2.11. Figure2.3 shows the sectoral emission trends since 1990. It should

be noted that in previous years, 1A3ai(i) International Aviation LTO and 1A3aii(i) Domestic Aviation
LTOwere two of the largest sources of CO, however due to a methodology upgrade in how emissions
from these sectors are calculated, they are no longer considered top sources of CO in Iceland.

1 Aluminium Production (2C3)The main source of CO is Primary Aluomm Production. The varying
increase in emissions from the IPPU sector corresponds to the expansion of production capacity. This
ASO02N)  O02dzyia FT2NJ 20SNJ pesz 2F LOSEIYRQA /h SYia
1 Road Transport (LA3b)n the earlier part of the time series, more th&alf of the total CO emissions
originated from Road Transport. Emissions from Road Transport have been steadily decreasing since
1990 due to advances in pollution control equipment in vehicles, and now they amount to a small
percentage of the total emigsns.
f  Manufacturing Industries and Construction (1A2):f G K2dzZ3K GKA& &SO02N) I O02dzy i
CO emissions, it (comprised of its subsectors) is the third largest source of CO.
1 Open Burning of Waste (5CZpen pit burning was a common practiodceland the early nineties but
has since been stopped. Since 20066 ¢ , S NR& 93S o062y FANBAaI 6KAOK | NB
and restricted, have been the only source of emissions in this category.

Table2.11: CO emissions by main sources since 1990 [kt].

Change Change Change
WaH 1 W AYH 1

CO Emissions [kt] 1990 1995 2000 2005 2010 2015 2020 2021

Aluminium
0, 0, 0,
Production (2c3) 105 120 272 327 983 103 100 1003 +852%  +207%  +0.6%
Roagr;ag'f)po” 413 331 221 147 84 56 26 25  -94% -83% -4.4%
Manufacturing
Industriesand  0.81 0.62 0.80 0.95 0.32 022 0096 0.14 -82% -85% +49%
Construction (1A2)
OpenBurningof 1 15 (90 013 010 0095 0.011 0.005 -100%  -96% 58%
Waste (5C2)
Other 15 18 20 19 16 16 13 14 -75%  -24% 13%
Total [ki] 56 49 53 50 109 110 104 104  +85%  +107%  0.7%
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Figure2.3 CO emissions by sector, since 1990.
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2.3 Emission Trends for Persistent Organic Pollutants (POPSs)

The total amount of dioxins, PAH4, HCB, and PCB emitted in Iceland in 1990 and 2021 is presented in
Table2.12. Emissions of all POPs have signifigasiécreased since 1990.

Table2.12 Emissions of POPs in Iceland 1990 and 2020.

Year Dioxin [g ITEQ] PAHA4 [t] HCB [kg] PCB [kg]

1990 10.72 0.587 0.157 0.300

2021 0.98 0.065 0.102 0.015
Changel 9902021 -91% -89% -35% -95%

2.3.1 Trends in Dbxin Emissions

Dioxin emissions in Iceland have decreased by more than 90% since 1990. The main reason for this
large reduction of emissions is a significant decrease in open burning of waste between 12004nd

In recent years, the main contributors to dioxin emissions have been waste incineration (5C1bi
Industrial Waste, 5C1bii Hazardous Waste, and 5C1biii Clinical Waste), Accidental Fires (reported as 5E
Other Waste), and Bonfires (reported as 5C2 OpeaniBg of Waste).

Dioxin emissions in Iceland are mainly from the subsectors described below. The emissions from these
sources can be seen Trable2.13 andFigure2.4 and Figure2.5.

91 Industrial Waste Incineration (5C1bi), Hazardous Waste Incineration (5C1bii), Clinical Waste
Incineration (5C1biii), and Open Burning of Waste (5(2ractices of waste disposal treatmentvea
undergone a radical change in Iceland since 1990. This is one of the main reasons for the substantial
decline in dioxin emissions since 1990. Various factors that have influenced the dioxin emission profile
from the Waste sector are described below:

o0 Open pit burning, which used to be the most common means of waste disposal outside the
Capital Region, has gradually decreased since 1990. Open pit burning is practicabystemt
today, as the last site was closed by the end of 2010;

o In recent years, sniler waste incinerators, which had higher emissions, have been closed.
Currently, there is only one large incineration plant operating in Iceland. The incineration plant
is calledKalkaand it does not recover energy.

o Emissions from bonfires around New Xé¢aa 9 @3S OSft SoNIrGA2ya | NB
incineration sector. Emissions from bonfires have decreased since 1990, due to the fact that
bonfires are fewer and better controlled. Guidelines for bonfires, published in 2000, include
restrictions on sizehurnout time, and the material allowed.

0 The total amount of waste being incinerated has decreased.

1 Accidental Fires (5EA peak in emissions from accidental fires occurred in 2004, when a major fire
broke out at a recycling compankringrag. In the fie, 300 tonnes of tyres, among other separated
waste materials, burned. A fire broke out in the same company in 2011 which was estimated to be 10%
the size of the 2004 fire. In 2014, a major fire broke out in an industrial laundry service when, among
other materials, around 6@0 tons of asphalt roll roofing burned.

i1 Public Electricity and Heat Generation (LA1Waste burning with energy recovery occurred in Iceland
between 1994 and 2012. Other sources within the Energy sector, contributing to dioxin ersisgioe
2013, are Road Transport and Fishing, but the emissions from these sources are generally decreasing.
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Table2.13: Dioxin emissions by main sources since 1990 ).

Dioxin Emission: Change Change
[g FTEQ] 1990 1995 2000 2005 2010 WAUH | W HYH

Industrial Waste

Incineration NO NO NO NO NO 0.04 037 0.35 --- --- -4.2%
(5C1bi)

Hazardous Wasti

Incineration NO NO NO NO 0.09 026 042 0.16 -61%
(5C1bii)

Clinical Waste

Incineration NO NO NO 0.08 0.03 0.11 0.16 0.16 - +105% -2.4%
(5C1hiii)

Open Burning of
Waste (5C2)
Accidental Fires

105 6.8 2.8 0.15 0.12 010 0.01 0.01 -100% -97% -58%

009 0.09 0.09 014 011 0.07 010 011 +23% -24% +1.7%

(5E)

Metal Production o o o
2C) 0.01 0.01 0.02 0.02 004 006 009 012 +1114% +437%  +38%
Other 0.13 052 054 055 047 015 0.08 0.08 -41% -86% +0.1%

Total [g {TEQ]  10.7 75 3.4 094 0.87 0.79 1.2 0.98 -91% +4.7% -20%
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m Metal Production (2C) M Other

Figure2.4 Dioxin emissions by main sources since 1990 EJ].
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Figure2.5 Dioxin emissions by main sources since 2009 Q).

Dioxins form a family abxic chlorinated organic compounds that share certain chemical structures
and biological characteristics. Dioxins are members of two closely related families: the polychlorinated
dibenzo(p)dioxins (PCDDs; 75 congeners) and polychlorinated dibenzofutdpiss(PL35 congeners).
Dioxins bioaccumulate in humans and wildlife due to their fat solubility and 17 of these compounds
are especially toxic. Dioxins are formed during combustion processes such as commercial or municipal
waste incineration and from burninfuels like wood, coal, or oil. Dioxins can also be formed in natural
processes such as forest fires. Dioxins also enter the environment through the production and use of
organochlorine compounds, chlorine bleaching of pulp and paper, certain types oficie
manufacturing and processingnd other industrial processes that create small quantities of dioxins.
Cigarette smoke also contains small amounts of dioxins.

Emissions of dioxins are presented [g FTEQ (International Toxic Equivalents). 2,37,8
tetrachlorodibenzep-dioxin (TCDD) is the most toxic of the dioxin congeners. Other congeners (or
mixtures thereof) are given a toxicity rating from O to 1, where TCDD is 1. The total dioxin toxic
equivalence (TEQ) value expresses the toxicity as if thenmiwere pure TCDD.

2.3.2 Trends in Polycyclic Aromatic Hydrocarbons (PAHS) Emissions

Since 1990, total emissions of PAH4 in Iceland have decreased substantially. The main reason for the
significant reduction of PAH4 emissions is the signifidastease in open burning of waste between

1990 and 2004. In recent years, the main contributors to PAH4 emissions have been Road Transport
(1A3b), Aluminium Production (2C3), and Ferroalloys Production (2C2).

PAH4 emissions in Iceland are mainly from thiesgectors described below. The emissions from these
sources can be seen Trable2.14 and Figure2.6.

1 Road Transport (1A3b)Road Transport is an important source of PAH4 emissions in |céaidd
emissions from this sector are estimated to have more than doubled since 1990 due to more vehicle
kilometres travelled and consequent increase in fuel usage.

1 Metal Production (2C)Since 2005, PAH4 emissions from industrial processes (Industryinceaased
due to substantially increased production capacity in the Metal Production sector. The contribution of
the sector to the total PAH4 emissions has been steadily increasing since 1990. The main increase in
emissions happened in 199800 as well ag 20062008. Between 1998 and 2000, the increase in
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emissions was due to increased production capacity both in the aluminium and the ferrosilicon
industries. In 2002008, the cause was increased production capacity in the aluminium industry.

1 AccidentalFires (5E)A peak in emissions from accidental fires occurred in 2004 when a major fire broke
out at a recycling companyingrag. In the fire, 300 tonnes of tires, among other separated waste
materials, burned. A fire broke out in the same compan20a1 which was estimated to be 10% the
size of the fire in 2004. In 2014, a major fire broke out in an industrial laundry service when, among
other materials, around 6@0 tons of asphalt roll roofing burned.

i Stationary Combustion: Noimetallic Minerals (JA2f): Significant PAH4 emissions resulted from the
combustion of other bituminous coal for cement production until 2012 when production was stopped.

1 Open Burning of Waste (5C2PAH4 emissions from waste incineration have decreased much since
1990, partiybecause outdated incineration plants and open pit burning have been discontinued. A more
detailed description of the decrease in Waste Incineration emissions is in SB@idabove.

Table2.14: PAH4 emissions by main sources since 1990 [t].

Change
e 1990 2000 2005 9

Emissions [t] W AaYH W HYH

RoadTransport
(1A3b)
Aluminium
Production  0.002 0.002 0.004 0.005 0.016 0.016 0.016 0.016 +852% +207% +0.6%
(2C3)

Ferroalloys
Production 0.009 0.010 0.016 0.016 0.015 0.017 0.015 0.016 +81% +2.5% +8.8%
(2C2)
Accidental
Fires (5E)
Stationary
Combustion:
Non-metallic

Minerals (1A2f,
Open Burning

of Waste (5C2
Other 0.004 0.004 0.005 0.006 0.003 0.005 0.004 0.004 +9.1% -33% +11%

Total [t] 0.587 0.404 0.298 0.155 0.091 0.082 0.060 0.065 -89% -58% +9.4%

0.008 0.008 0.008 0.011 0.013 0.014 0.018 0.019 +152% +76% +5.7%

0.008 0.008 0.007 0.008 0.006 0.006 0.004 0.009 +12% +11% +104%

0.070 0.083 0.050 0.076 0.014 9.2E8 1.1E7 1..1E7 -100% -100% +0.3%

0.49 0.34 0.21 0.033 0.025 0.024 0.003 0.001 -100% -96% -58%
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Figure2.6 PAH emissions by sector, since 1990
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The polycyclic aromatic hydrocarbons (PAH) are molecules built up of benzene rings which resemble
fragments of single layers of graphite. PAHs are a group of appatetyml00 compounds. Most PAHs

in the environment arise from incomplete burning of carbmntaining materials like oil, coal, wood,

or waste. Fires can produce fine PAH particles; they bind to ash particles and sometimes move long
distances through the aiThus, PAHs have been ubiquitously distributed in the natural environment
for thousands of years. The four compounds benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(1,2¢8)pyrene are used as PAH indicators for the purposes of
emission inventories, as specified in the POPmotocol.

2.3.3 Trends in l¥xachlorobenzendHCB) Emissions

There have been significant changes in HCB emissions since 1990. The main reason for the significant
reduction of HCB emissions is a significant decrease in Open Burning of Waste between 1990 and 2004.
The main sources of HCB emissions are Clinical Waitedation (5C1biii), National Fishing (1A4ciii),

and Aluminium Production (2C3). PAH4 emissions in Iceland are mainly from the subsectors described

below. The emissions from these sources can be se€ahie2.15andFigure2.7.

91 Clinical Waste Incineration and Hazardous Wabkieineration (5C1biii and 5C1biWaste incineration
was responsible for the majority of HCB emissions in Iceland in recent years. The increase in HCB
emissions between 2013 and 2014 is due to an increase in incineration of clinical waste.

1 National Fishig (1LA4ciii)Emissions from commercial fishing rose from 1990 to 1996 when a substantial
portion of the fishing fleet was operating in distant fishing grounds. Since then, emissions have been
following a generally decreasing trend, but with fluctuatione da varying conditions in the fishing
industry (renewing of fishing fleet, status of fish stocks, etc), as well as different ratios of the use of
marine gas oil versus heavy fuel oil.

1 Aluminium Production (2C3)The main HCB source within IPPU was theergrmdustry until 2004,
when a secondary aluminium production facility opened leading to an increase in HCB emissions. From
2009, production started decreasing, until 2013 when another secondary production plant opened,
reversing the decreasing trend. HERissions from primary aluminium production are not estimated
due to the fact that there is no emission factor available in the 2019 EMEP/EEA Guidebook.

1  Open Burning of Waste (5CHCB emissions from Open Burning of Waste have decreased much since
1990, partly because outdated incineration plants and open pit burning have been closed down. See a
more detailed description of the decrease in waste incineratioition2.3.1on dioxin above.

1 Fireworks (2G)Fireworks now use a country specific emission factor based on measurements of the
average Pb and HCB taking from samples of different fireworks sold in Iceland in 2018. The new
emissions factors ticate that fireworks are now a key category for HCB emissions. It is worth noting
GKFG FTANBg2NJl a NB 2yfte €S3rt G2 dzasS Ay LOStIYR
widespread and extremely high.
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Table2.15: HCB emissions by main sources since 1990 [kg].

isSi Change
HCB Emissions 15995 1995 2000 2005 2010 2015 9
(k] WAYH W HYAH
Clinical Waste
Incineration NO NO NO 0020 0008 0029 0041 0.040 -  +105% -2.4%
(5C1biii)
Nat'(ol'l\aigi'sh'"g 0.021 0027 0024 0021 0.022 0019 0013 0014 -32% -30% +13%
Fireworks (2G) 0.005 0.007 0.018 0.030 0.023 0.028 0.023 0.025 +362% -18% +6.5%
Aluminium
_— 0, 0,
Production (2c3 NA NA - NA 0011 0010 0011 0011 0018 +60%  +64%
Hazardous Wasti
Incineration NO NO NO NO 5.4E4 0.001 0.002 9.3E4 -61%

(5C1bii)
Open Burning of
Waste (5C2)

Other 0.002 0.012 0.015 0.016 0.019 0.002 0.003 0.003 +31% -80% -6.1%

Total [kg] 0.157 0.131 0.105 0.098 0.084 0.090 0.094 0.102 -35% +4.1% +8.1%

0.128 0.085 0.048 3.8E4 29E4 15E4 18E5 7.7E6 -100% -98%  -58%

Hexachlorobenzene (HCB) or perchlorobenzene is a chlorocarbon with the molecular formula C6CI6.
HCB is a fungicide that was first introduced in 1945 for seed treatment, especially for the control of
bunt of wheat. HCB is currently emitted as agdrgduct n the manufacture of several chlorinated
solvents. Overall, processes resulting in dioxin formation also result in HCB emissions. HCB is
considered to be a probable human carcinogen. HCB is a very persistent environmental chemical due
to its chemical stality and resistance to biodegradation.
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Figure2.7 HCB emissions by sector, since 1990.
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2.3.4 Trends in Blychlorinated Biphenyl (PCB) Emissions

In the early years of the time series, one of the main sourcd®GB in Iceland was open burning of
waste, following a decreasing trend between 1990 and 2004 as seen above for the other POPs. The
other main sources contributing to PCB emission trends are Clinical Waste Incineration (5C1biii),
National Fishing (1A4cijiiStationary Combustion: Nemetallic Minerals (1A2f), and Heat Plants
(1A1aiii). The only source of PCB estimated from industrial processes is Secondary Steel Production
(2C1). The only secondary steel plant in Iceland started its activities in 2014baad n 2016. PCB
emissions in Iceland are mainly from the subsectors described below. The emissions from these
sources can be seenTrable2.16 and Figure2.8.

The analysis of the trends in PCB emissions in Iceland must be interpreted with care as only a few
sources have been estimated, which reftethe lack of emission factors in the 2019 EMEP/EEA
Guidebook.

i1 Clinical Waste Incineration (5C1biiiWWaste incineration was responsible for the majority of PCB
emissions in recent years, as clinical waste was burnt openly in earlier years and the burning of clinical
waste inKalkastarted in 2011.

1 National Fishing (LA4ciilEmissions from commercial fishing rose in the years 1990 to 1996 when a
substantial portion of the fishing fleet was operating in distant fishing grounds. Since then, emissions
have been following a generally decreasing trend, but with fluctuations duangng conditions in the
fishing industry (renewing of fishing fleet, status of fish stocks, etc.), as well as different ratios of the use
of marine gas oil versus residual fuel oil. Those two fuel types have very different emission factors for
PCB. Fishg is now the second largest contributor of PCB.

1 Open Burning of Waste (5CZRCB emissions from open burning of waste were the dominating source
of emissions in 1990. Open pit burning was occurring between 1990 and 2004. In 2004, the incineration
plant Kalka opened and emission factors for PCB emissions from incineration are smaller than from
open burning, therefore there is a significant decrease in emissions from this sector since 2005.

i Stationary Combustion: Nometallic Minerals (1A2f):Significant PB emissions resulted from the
combustion of other bituminous coal for cement production until 2012 when production was stopped.

1 Heat Plants (LAlaiiiWWaste incineration with energy recovery, which caused significant emissions, was
occurring between 1992013.
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Table2.16: PCB emissions by main sources since 1990 [kg].

PCB Emission 5595 1995 2000

(k]

Clinical Waste

Incineration NO NO NO 0.004 0.002 0.006 0.008 0.008 +105% -2.4%
(5C1biii)

_National 5 o8 0041 0022 0026 0046 0035 0006 0007 -76% -74%  +13%
Fishing (1A4ciii

Open Burning
of Waste (5C2]
Stationary
Combustion:
Nonmetallic
Minerals (1A2f)
Heat Plants
(1A1aiii)
Other 0.003 0.005 0.004 0.004 0.004 0.012 0.001 0.001 -77% -85% -15%
Total [kg] 0.300 0.235 0.187 0.154 0.111 0.053 0.015 0.015 -95% -90% +3.3%

0.188 0.126 0.071 2.6E4 25E4 18E6 22E7 9.2E8 -100% -100% -58%

0.082 0.038 0.058 0.088 0.016 NA NA NA -100% -100% -100%

NA 0.025 0.032 0.032 0.043 NA NA NA --- -100% ---
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Figure2.8 PCB emissions by sector, since 1990.
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2.4 Emission Trends for Heavy Metals

Emission estimates for 1990 and 2021 for priority heavy metals (Pb, Cd, and Hg) as well as additional
heavy metals (As, Cr, Cu, Ni, Se, and Zn) are shovablie?.17.

The main sectors contributing to the emissions of heavy metals are Energy, Industrial Processes, and
Waste. According to the 2019 EMEP/EEA Guidebook, heavy metal emissions in the Agriculture sector
only arise from the burning of crop ridsies. Since this activity does not occur in Iceland, there are no
heavy metal emissions from the Agriculture sector.

Table2.17 Estimated emissions of heavy metals, 1990 and 2021.

Pb[] Cd[] Hgll As[] Cr[f Cull Ni[] Sel] znI
1990 0.43 0.0093 0.140 0.057 0.114 1.69 1.54 0.035 1.87
2021 0.49 0.0054 0.010 0.015 0.149 3.12 0.22 0.021 1.57
Change 1992021 13% -42% -93% -73% 31% 84% -85% -39% -16%

2.4.1 Trends in PriorityfHeavyMetals (Pb, Cd, HQ)

Pb, Cd and Hg emissions in Iceland are mainly from the subsectors described below. The Pb emissions
from the main sources can be seenTiable2.16 and Figure2.8. The Cd emissions from the main
sources can be seenTrable2.16 andFigure2.8. The Hg emissions from the main sources can be seen

in Table2.16 andFigure2.8.

1 Fireworks (2G)A prominent contributor to théb trend is the use of fireworks (under IPPU). The steady
AYONBLIaS airyoOS mopdn NBFfSOGa (GKS INRgAYyI LI2 LIz I NR
Eve). A peak in the year 2007 reflects the peak in economic growth that year, before the economi
collapse of 2008.

1 Road Transport (LA3bEmissions from Road Transport are a part of the current Pb emissions. The
emissions have increased over the timeline due to more fuel use.

1 Accidental Fires (5EAccidental Fires cause a part of the Pb emissidnpeak in emissions from
Accidental Fires occurred in 2004 when a major fire broke out at a recycling contframyrdy. In the
fire, 300 tonnes of tires, among other separated waste materials, burned. A fire broke out in the same
company in 2011 which vgeestimated to be 10% of the size of the 2004 fire. In 2014, a major fire broke
out in an industrial laundry service when, among other materials, aroun806tbns of asphalt roll
roofing burned.

1 Off-road Vehicles and Other Machinery (1A3eEmissions fsm off-road vehicles and other machinery
cause a part of the current Pb emissions. This is due to more fuel use in the sector.

1 HeatPlants (1Alaiiiln 1993, Waste Incineration with Recovery of Energy (included in the Energy sector
under 1Ala Public Eleatity and Heat Production) started in Iceland, leading to an increase in Pb, Cd,
and Hg. The amount of waste burned with recovery of energy peaked in 2007, and after that decreased
until 2013, at which point this activity stopped.

1 National Fishing (1A4¢)i Emissions from Commercial Fishing are the largest contributor of Cd
emissions and the second largest of Hg emissions. Since 1995, the emissions have been following a
generally decreasing trend, but with fluctuations due to varying conditions in tindjsindustry
(renewing of fishing fleet, status of fish stocks, etc.), as well as different ratios of use of marine gas oil
versus heavy fuel oil.

1 Ferroalloys Production (2C2Ferroalloys production is the second largest source of Cd emissions today.
It has increased substantially over the timeline due to the expansion of the industry.

1 Open Burning of Waste (5CZllhe main source of Hg emissions in the 1990s was open burning of waste.
It was also a large contributor of Cd emissions. Open pit burning wasyroccurring between 1990
and 2004.
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i Clinical Waste Incineration (5C1biiifhe largest emission source of Hg in recent years is Clinical Waste
Incineration. Clinical waste was burnt openly, until 2011 wKatkad G | NIi SR KI yRf Ay 3 | f ¢
clinicd waste.

Table2.18: Pb emissions by main sources since 1990 [t].

Change

Pb Emissions [t] 1990

Y W AaYH
Fireworks (2G) 0.006 0.007 0.018 0.031 0.024 0.029 0.024 0.026 +362% -18% +6.5%
Road Transport
(1A3b)
Accidental Fires
(5E)
National Fishin
(14Aciii) ¥ 0.033
Heat Plants
(1A1aiii)
Other 0.172 0.199 0.257 0.287 0.129 0.094 0.049 0.046 -73% -84% -5.7%
Total [t] 0.429 0963 1.191 1.275 1.342 0477 0426 0485 +13% -62% +14%

2.0
o0 o
=N I
=] [=]
- o~

B Road Transport (1A3b) M Accidental Fires (5E) B National Fishing (14Aciii) Fireworks (2G) M Heat Plants (1A1laiii) W Other

0.162 0.175 0.199 0.253 0.272 0.281 0.307 0.328 +103% +30% +7.0%

0.056 0.058 0.051 0.053 0.041 0.045 0.026 0.062 +10% +18% +136%

0.040 0.037 0.032 0.033 0.028 0.021 0.023 -29% -27% +13%

0.001 0484 0.629 0.619 0.843 25E5 NO 1.1E5 -98% -100% ---
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Figure2.9 Pb emissions by sector, since 1990.
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Table2.19: Cd emissions by main sources since 1990 [kg].

CdEmissions

k] 1990 1995 2000 2005 2010 2015

National Fishinc
(1AA4ciii)
Automobile Tyre
and Brake Weal 0.71 0.77 0.87 1.11 1.20 1.23 1.36 145 +105% +31% +7.2%
(1A3bvi)
Ferroalloys
Production (2C2
Fireworks (2G) 0.17 021 056 094 073 089 073 078 +362% -18% +6.5%
Heat Plants
(1A1aiii)
Open Burning o
Waste (5C2)

Other 1.65 2.82 3.50 3.93 211 1.67 0.79 0.80 -52% -80%  +1.5%

Total [kg] 9.27 25.9 30.2 29.2 34.8 6.58 5.70 5.38 -42%  -82%  -5.7%

2.74  3.46 3.01 2.65 2.98 2.48 1.59 1.80 -34% -32%  +13%

0.046 0.052 0.077 0.069 0.058 0.13 1.22 0.54 +1,082% +686% -55%

0.14 16.0 20.6 20.2 27.6 0.01 NO 3.6E6 -100% -100% -100%

3.81 2.65 1.61 0.23 0.18 0.17 0.02 8.5E6 -100% -100% -100%
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Figure2.10 Cd emissions by sector, since 1990.
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Table2.20: Hg emissions by main sources since 1990 [kg].

. Change
HgEmMISSIONS 199 1995 2000 2005 <
(k] WEhH W AYH

Clinical Waste

Incineration NO NO NO 0.32 0.13 0.46 0.67 0.65 +105% -2.4%

(5C1biii)

C(rseé“fg'\j’)” 19E4 25E4 32E4 052 067 094 145 140 +743551% +167% -4.0%
Nat'("l"A"ﬂcF“'sh'“‘ 679 810 815 665 615 533 476 539 -21% -19% +13%
Roagllg;s‘)or 130 137 149 180 1.8 190 185 199 +53% +10% +7.7%

Open Burning ¢
Waste (5C2)

HflaAtf;i?i;‘ts 004 131 169 167 227 00019 NO 3.6E6 -100% -100% -100%

Other 561 505 672 7.86 363 290 071 066 -88% -92% -7.9%
Total [Kg] 140 112 80.6 340 353 115 945 101 -93% -70% +6.8%

126 84.1 47.3 0.20 0.17 0.017 0.002 8.6E7 -100% -100% -100%
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Figure2.11 Hg emissions by sector, since 1990.
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2.4.2 Trends in Alditional Heavy Metals (As, Cr, Cu, Ni, Se, and Zn)

The main sectors contributing to the emissions of As, Cr, Cu, Ni, Se, and Zn are Energy, Industrial
Processes, and/aste. The trends are overall dominated by emissions from the Energy sector. Fishing
causes emissions of all heavy metals; Arsenic emissions are influenced by 5C2 Open Burning of Waste
and 1Alaiii Heat Plants, whereas Cr, Cu, and Zn are influenced byi A48bwobile Tyre and Brake

Wear. In the Industrial sector, the main source of As emissions is 2C Metal Productiepriddity

heavy metals are largely produced by 2G Fireworks, with a sharp peak in emissions in 2007 when
fireworks sales reached an -ilne maximum. In the Waste sector, heavy metal emissions mostly
derive from 5C2 Open Burning of Waste and 5E Accidental Fires. As open burning of waste decreased
between the years 1990004 (as discussed above in the POPs trends), emissions of heavy metals
associated with it also decreased, as can be seen for As, Se, and Zn.

As, Cr, Cu, Ni, Se, and Zn emissions in Iceland are mainly from the subsectors described below. The
emissions can be seen in the tables and figures below.

1 National Fishing (LA4ciiiEmBssions from Commercial Fishing are the largest contributor of As, Ni, and
Se emissions and the second largest of Cr and Zn emissions. Since 1995, the emissions have been
following a generally decreasing trend, but with fluctuations due to varying condiiiorthe fishing
industry (renewing of fishing fleet, status of fish stocks, etc), as well as different ratios of use of marine
gas oil versus heavy fuel oil.

1 Road Transport (LA3bRoad Transport is the largest contributor of Cr, Cu, and Zn emissiortend
second largest of As and Se emissions. The emissions have increased over the timeline due to more fuel
use.

1 Ferroalloys Production (2CZrerroalloys production is a source of As emissions. Some fluctuations have
occurred over the timeline.

1 Heat Plantg1Alaiii):In 1993, Waste Incineration with Recovery of Energy started in Iceland, leading to
an increase in As emissions. The amount of waste burned with recovery of energy peaked in 2007, and
after that decreased until 2013, after which year this attigtopped.

1 Open Burning of Waste (5CZThe main source of As emissions in 1990 was open burning of waste. It
was also a large contributor of Se and Zn emissions. Open pit burning was mostly occurring between
1990 and 2004.

1 Fireworks (2G)A contributor to the Cr, Cu, Ni, and Zn trend is the use of fireworks (under IPPU). The
steady increase since 1990 reflects the growing popularity of fireworks in Iceland (mostly around New
CSENDAE 9@Sue ! LISE] AY WA thatN&rFbefSrétheicofokiS colldlse | A Y
of 2008.

1 National Navigation (Shipping) (1LA3dii& contributor to the Cr and Ni trend is National Navigation.
This is due to fuel use for National Navigation.

i Stationary Combustion: Nometallic Minerals (1A2f):Siquificant Cr, Se, and Zn emissions resulted
from the combustion of other bituminous coal for cement production until 2012 when production was
stopped.

1 Off-road Vehicles and Other Machinery (1A3eiiEmissions from Offoad Vehicles and Other
Machinery causea part of the current Pb emissions. This is due to fuel use.

9 Public Electricity and Heat Generation (1Al&missions from Public Electricity and Heat Generation
cause a part of the current Se emissions. This is because of diesel used for electricittipnod

1 Accidental Fires (5EEmissions from Accidental Fires cause a part of Zn emissions. A peak in emissions
from Accidental Fires occurred in 2004 when a major fire broke out at a recycling conkjramyrs.

In the fire, 300 tonnes of tires, amongher separated waste materials, burned. A fire broke out in the
same company in 2011 which was estimated to be 10% the size of the fire in 2004. In 2014, a major fire
broke out in an industrial laundry service when, among other materials, arour@0@0nsof asphalt

roll roofing burned.
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Table2.21: As emissions by main sources since 1990 [kg].
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As Emissions Change

2000 2010 2015
[kal W AY%YH W HWIH

NationalFishing 553 481 254 302 539 414 635 709 78% 76% +13%
(1A4ciii)
Road Transport
(1A3Db)
Ferroalloys
Production (2C2}
HeatPlants
(1Alaiii)
Open Burning of
Waste (5C2)

1.89 2.05 2.32 2.95 3.17 3.26 3.56 3.81 +101% +29% +7.0%

1.18 1.34 1.96 1.78 1.50 3.84 2.37 3.15 +167% +77% +33%

0.48 104 13.0 12.8 17.3 0.022 NO 4.7E6 -100% -100%  ---

15.6 10.9 6.60 0.96 0.75 0.70 0.08 3.5E5 -100% -100% -100%

Other 535 588 393 529 418 177 122 123 -77% -77% +0.9%
Total [kg] 569 78.7 532 539 808 510 136 154 -73% -71% +13%
100
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® Road Transport (1A3b) W Ferroalloys Production (2C2) = National Fishing (1A4ciii) ® Open Burning of Waste (5C2) m Heat Plants (1Alaiii) m Other

Figure2.12 As emissions by sector, since 1990.
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Table2.22: Cr emissions by main sources since 1990 [kg].

Change
H Y AYH W HWYH

61.5 66.4 75.4 96.1 103 107 116 124 +103% +30% +7.0%

Cremissions [kg] 1990 2005 2010

Road Transport

(1A3b)
National Fishing 50 0 557 289 335 582 449 794 899 -75% -73% +13%
(1A4ciii)
Fireworks (2G) 1.78 220 589 995 7.65 939 770 821 +362% -18% +6.5%
National

Navigation 3.16 3.78 0.56 0.94 2.30 0.71 0.39 2.7E4 -100% -100% -100%
(Shipping) (1A3dii
Stationary
Combustion: Non
metallic Minerals

6.48 3.05 4.67 7.04 1.27 9.1E4 0.0011 1.1E6 -100% -100% -100%

(1A2f)
Other 525 651 755 7.34 521 805 525 7.46 +422% +1.6% +42%
Total [kg] 114 135 123 155 178 170 138 149 +31% -3.7% +8.4%
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M Stationary Combustion: Non-metallic Minerals (1A2f) m Other

Figure2.13 Cr emissions by sector, since 1990.
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Table2.23: Cu emissions by main sources since 1990 [t].

Cu Emissions [I 1990

Roagg;?port 133 143 1.63 207 223 230 251 268 +102% +29% +7.0%
Fireworks (2G) 0.051 0.063 0.168 0.283 0.218 0267 0219 0.234 +362% -18% +6.5%
Na“a'ﬂgi'ﬁh'"g 0.223 0275 0254 0217 0227 0191 0.140 0158 -29% -27%  +13%
Mobile
Machineryin — h31 0038 0050 0055 0026 0027 0011 0017 -46% -70%  +54%
Construction
(1A2gvii)
Other 0.065 0.068 0073 0082 0048 0051 0.044 0033 -48% -59%  -23%
Total [{] 169 188 217 271 275 284 292 312 +84% +15% +7.0%
3.5
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Figure2.14 Cu emissions by sector, since 1990.
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Table2.24: Ni emissions by main sources since 1990 [t].

Ni Emissions [t] 1990

National Fishing
(1A4ciii)
Fireworks (2G) 0.003 0.004 0.011 0.019 0.015 0.018 0.015 0.016 +362% -18% +6.5%

National
Navigation
(Shipping)

(1A3dii)

Road Transport
(1A3b)

Other 0.054 0.050 0.021 0.020 0.007 0.009 0.003 0.003 -94% -83% +25%
Total [t] 154 2.28 1.03 1.33 2.52 1.89 0.202 0.224 -85% -83% +11%
2.2
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m National Fishing (1Ad4ciii) u Fireworks (2G) National Navigation (Shipping) (1A3dii)

1.34 206 0969 124 2.39 182 0159 0.180 -87% -86% +13%

0.133 0.159 0.021 0.034 0.092 0.022 0.008 0.005 -96% -84% -30%

0.010 0.010 0.012 0.015 0.016 0.016 0.018 0.019 +100% +29% +7.1%
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Figure2.15 Ni emissions by sector, since 1990.
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Table2.25: Se emissions by main soursgsce 1990 [kg].

Change
W @hH W AYpH W HWIH

27.7 35.2 30.4 26.8 30.5 25.3 15.9 180 -35% -33% +13%

Se Emissions [kg. 1995

National Fishing
(1AA4ciii)
Road Transport
(1A3b)
Public Electricity an
Heat Generation  0.63 0.63 0.39 0.09 0.39 0.36 0.16 0.24 -63% +156% +45%
(1Ala)
Stationary
Combustion: Non
metallic Minerals
(1A2f)
OpenBurning of
Waste (5C2)

1.10 1.20 1.36 1.72 1.86 191 214 230 +108% +33% +7.5%

0.87 0.42 064 094 017 50E7 6.0E7 6.1E7 -100% -100% +0.3%

2.66 1.85 1.13 0.16 0.13 0.12 0.014 6.0E6 -100% -100% -100%

Other 2.14 2.45 1.36 1.86 1.98 1.43 1.15 095 -56% -49% -17%
Total [kg] 35.1 41.7 35.2 31.6 35.0 29.1 19.3 215 -39% -32% +11%
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® Open Burning of Waste (5C2) m Other

Figure2.16 Se emissions by sector, since 1990.
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Table2.26: Zn emissions by main sources since 1990 [t].

Change
Y@eL Y aYH W HYH

0.44 047 054 0.68 0.74 0.76 0.85 091 +108% +33% +7.4%

Zn Emissions [t] 1995 2000 2005 2010

Road Transport
(1A3b)
National Fishing
(1A4ciii)
Accidental Fires
(5E)
Stationary
Combustion: Non
metallic Minerals
(1A2f)
Fireworks (2G) 0.030 0.037 0.098 0.17 0.13 0.16 0.13 0.14 +362% -18% +6.5%

Open Burning of
Waste (5C2)

0.29 0.35 0.33 0.28 027 0.23 0.19 0.22 -25% -23% +13%

0.22 0.22 0.20 0.21 0.16 0.18 0.10 0.24 +10% +18% +136%

0.097 0.051 0.076 011 0.019 13E4 16E4 16E4 -100% -100% +0.3%

067 046 028 0.041 0.032 0.030 0.0036 0.0015 -100% -96% -58%

Other 0.14 0.15 0.15 0.15 0.091 0.099 0.081 0.065 -53% -56% -20%
Total [t] 1.87 1.74 1.67 1.63 1.44 1.45 1.35 1.57 -16% -3.5% +16%
2.0
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16 Tt s TELy
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m National Fishing (1A4ciii) Road Transport (1A3b)
W Accidental Fires (5E) u Stationary Combustion: Non-metallic Minerals (1A2f)
B Open Burning of Waste (5C2) M Fireworks (2G)
m Other

Figure2.17 Zn emissions by sector, since 1990.
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3 Energy (NFRector 1)

3.1 Overview

Iceland ranks first among Organisation for Economio@mation and Development (OECD) countries

in the per capita consumption of primary energy. Howevhe proportion of domestic renewable
energy in the total energy budget is apphmmately 85%, which is a much higher share ththat of

most other countries. The cold climate and sparse population call for high energy use for space heating
and transport Also, key export industries such as fisheries and metal production are energy intensive.
The metal production industry uses around thygearters of the total electricity produced in Iceland.
Iceland relies heavily on its geothermal energy sources fareshaating (over 90% of all homes) and
electricity production (approx. 30% of the electricity) and on hydropower for electricity production
(70% of the electricity). Thus, atmospheric pollutant emissions in Hiergy sector originate
predominantly from maile sources:Road Transport, Fshing and Off-road Machinery Including
Gonstruction, as well as waste incineration with energy recovery (occurring from-2@82). One
exception to this is the emission of&ifrom geothermal powerplants, which is by fae targest key
category in Iceland inventory for sulphur (calculated 8€e).

The EAhas been working with a consulting company (Aetlidr) since 20150 improve the Icelandic
inventory, andin 2018 a complete review and restructuring of the Energctsr took place in
collaboration with experts from Aetheincluding updating/redesigning calculation spreadsheets

well aschecking all emission factors across the sector. Further work is planned in collaboration with
the National Energy Authorit@fkustofnun) (NEA), the Icelandic Transport AuthorBai@ngustofg

(ITA) and Statistics Icelan#iégstofa islandg(Sl) in order to harmonise all datasets used.

TheEnergychapteris divided into the following suthapters

i Stationary Combustion (NFR 1A1, 1A2, 1A4, and 1A5)
1  Transport and Other Mobile Sources (NFR 1A2, 1A3, and 1A4)
1 Fugitive Emissions BR 1B2jincluding emissions from geothermal utilisation)

Table3.1 illustrates thekey categorie®f air pollutantswithin the Energy sector, as deteimed by
their significancan terms of absolute level, trend, or uncertainty in emissiaithin the national
inventory system(EEA, 2019 Categories whose cumulative percentage contribution is greater than
80% should be ideffted as key.
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Table3.1 Key categories for air pollutants within Energy.

SQ, NQ, NH;, NMVOG, PM, BCand CO

1990 2021 Trend
1A2f StationanfCombustiorin Manufacturing Industries
and Construction NonmetallicMinerals PMes PMes PMo
1A2gvii Mobile Combustion in Manufacturing Industrie
i BC BC
and Construction
1A3ai(i) InternationafviationLTO Civi) NMVOCs NMVOCs
1A3bi Roadransport Passenge€ars NO, NMVOCs, NO, NMVOCsBC NQ, NMVOCsCO
PM 5, BC, CO
1A3biii Road ransport Heavyduty Vehiclesand Buses NQ, PMs, BC NG, BC PM; 5, BC
1A3bv Roadransport GasolineEvaporation NMVOCs NMVOC
\1/\23;\” Roadransport AutomobileTyreand Brake PMy.s, PMo, BC PM.s, PMo, BC
1A3bvii Roadransport AutomobileRoad Abrasion PMs, PMio, TSP PMes, I;'\ého’ TSP, PMs, FI;'\(/:LO’ TSP,
1A4cii Agriculture/Forestry/Fishing: @ffad Vehicles BC BC

and other machinery

NG, NMVOCs,
. - NQ, NMVOCs NG, SQ, PM s,
1AA4ciii NationaFishing SQ, PMy s, PMy, PMps PMo, BC PMuw, TSP, BC
TSP, BC
1B2av Distribution oDil Products NMVOCs
1B2d OtherfFugitive Emissiorfsom Energy Production
(GeothermaEnergy SQ SQ SQ
Persistent Organic Pollutants (POPSs)

1990 2021

1A2f Stationan@ombustion inManufacturingindustries

and Construction: NommetallicMinerals PCB
1A3bi Roadransport: Passengetars PAH4 PAH4
1A4ciii NationaFshing PCB PCB
Heavy Metals (HMs)
1990 Trend
1A2f Stationan@Combustion inManufacturingindustries
and Construction: NommetallicMinerals Cd,Pb Cd, CrPb,Se
1A2gvii MobileGombustion inManufacturingindustries
) Pb Pb
and construction
1A3bi Roadransport: Passengdiars Hg
1A3bvi Roadransport: AutomobileTyre andBrake As Cd, Cr, C®®b, As, Cd, Cr, Cu, N
Wear Cd Cr, CuPb,Zn Zn Pb, Se, Zn
1A3dii NationaNavigation Ghipping) Ni
. . As, Cd, Cr, Cu, Ni As, Cd, Hg, Ni, Se As, Cr, Cu, Hg, N
1A4ciii NationaFshing Pb, Se. Zn 7n Se

3.2 General Methodology

Emissions from fuel combustion activities are estimated at the sector level based on methodologies
suggested by the 2006 IPCC Guidelines and the 2019 EEA/EMEP Guidebook. They are calculated by
multiplying energy use by source and sector with pollutsppeecific emission factors. Activity data is
provided by the NEA, which collects data from the oil companies on fuel sales by sector.
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Emissions from Roadlransportation are estimated using COPERT.65L, which follows the
methodology presented in th2019 EEA/EMEP Guidebodkmore detailed description is provided in
Chapter3.4.3

For the 202Gsubmission, a comprehensive review was performed on how the fuels sales data from
the NEA is attributed to IPCC/NFR sectors. For this submission the review only included the years 2003
2019 because the methodology used to collect the data by the NEA dhbetween 2002 and 2003.

For the 2022 submissiothe same attribution of fuels to IPCC categories for 12002 was performed

with a review of the sales statistics. Consequently, the whole time series has been reviewed and
methodologies harmonised from 99 and onwardsThe aim of the review of the fuel sales data from

the NEA was to make the adjustments from the sales statistics to the IPCC/NFR categories more
transparent. This is what was done for each category to achieve the following:

1 1Al Energyndustriesg sales statistics are used directly, and no adjustments are needed

1 1A2 Manufacturing Industrieg adjustments are needed to transform sales statistics into IPCC
categories (detailed description below);

1 1Ada and 1A4b Commercial/Residential Casilon ¢ sales statistics are used directly, and no
adjustments are needed,;

1 1A5 Otherg all fuels that are categorised as Other in sales statistics without any explanation of use are
attributed to this category.

Due to insufficiently detailed splits indlsales statistics between fuel used for different manufacturing
industries that belong tiNFRcategory 1A2some adjustments are needed. To try to have this input
data as accurate as possible:

1 Itis assumed that Green Accounting reports (Regulation 8R2pand EU ETS Annual Emission Reports
from 2013 are correct for each company and that data is used for 1A2a, 1A2b, 1A2c, aqdHis\ X
the known usage.

1 Because these fuels are purchased from domestic oil companies, they will be subtracted frofdeshe sa
statistics received from the NEA.

i1 The difference between known usage and sales statistics is attributed to the category 1A2gviii Other
Industry.

These adjustments are describedHigure3.1. For some fuel types an@ars, the subtraction of known

use from sales statistics does result in a negative number indicating that usage was more than what
was sold. Itis considered more likely that some data is missing from sales statistics and therefore these
values will be iput as zero. This will cause more fuel used than what is in the sales statistics, and a

possible overestimate of emissions. This is however a very low amount compared to the total energy

emissions.
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Known use

Green accounting and ETS
for companies

Sale statistics
Data from the NEA

ejep |euidL0

Known use is
subtracted from
sale statistics

Input data for Difference is
1A2a, 1A2b, 1A2c attributed to
and 1A2f 1A2gviii

ejep indul [euly

Figure3.1 Description of adjustments in input data for IPCC category 1A2

In the sales statistics received from the NEA there are unspecified categories for all fuels, labelled as
GhGEKESKHKSAES FdzSt a NARBtedor) ONB.dayf (LB rRUbiids they/HAVill work
with the NEA to aim to attribute these fuels to specific categories.

3.3 Stationary CombustionNFR 1A1, 1A2, 1A4, and 1A5)

3.3.1 Electricityand Heat (NFR 1Ala)

Energy Industries include emissions fratectricity andHeat production.lceland has extensively
utilised renewable energy sources for electricity and heat production, thus emissions from this sector
are low. For dioxin, PAH8Q, and NMVOC waste incineration with energy recovery is the main source
of emissions for this categp. However, waste incineration with energy recovery has not been
occurring in Iceland since 2013. Activity data on fuel use for the energy industries are based on data
provided by the NEA and adjusted tine EA, seeChapter 3.2. Activity data on waste is collected by

EA directly from the plants.

The main sources of electricity in Iceland are hydropower and geothermal energy. In recent years, wind
power development has taken place. As can be sedraiie3.2, only a small fraction of electricity is
produced with fuel combustigrelectricity was prodced with fuel combustion at two locations that

are located far from the distribution system (two sparsely populated islands)s@y and Flatey);
furthermore, some public electricity facilities have emergency backup fuel combustion power plants
which areusedif problems occur in the distribution system. Those plants are seldom used apart from
testing and during maintenance.

Table3.2 Electricity production in Icelaj@&WH

1990 1995 ‘ 2000 2010 2015
Hydropower 4,159 4,677 6,350 7,015 12,592 13,781 13,157 13,804
Geothermal 283 290 1,323 1,658 4,465 5,003 5,961 5,802
FuelGombustion 4.6 8.4 4.4 7.8 1.7 3.9 3.1 25
Wind Power - - - - - 10.9 6.7 6.1
Total[GWH 4,446 4,976 7,678 8,681 17,059 18,799 19,127 19,614
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Geothermal energys the main source of heat production igeland Some district heating facilities

that lack access to geothermal energy sources use electric boilers to produce heatlécinicity.

These depend on curtailable energy. These heat plants have backup fuel combustion in case of
electricity shortages or problems in the distribution system. Three district heating facilities burned
waste to produce heat and were connected to tleeal distribution system, however since 2013 no
more waste burning with energy recovery is occurring in Iceland. Emissions from these waste
incineration plants are reported under Energy Industries.

3.3.1.1 Activity Data

Activity data for electricity and heat pduction with fuel combustion and waste incineration are given

in Talde 3.3. The use of residual fuel oil for electricity production in 2007 was migieh than in
surrounding years. In 2007 new aluminium plant was established in Iceland. Because the
Kérahnjukatydropower Projecthydropower planthat was purposebuilt for this aluminium plant)

was delayed, the aluminium plant was supplied withctleity for a while from the distribution
system. This led to electricity shortages for the district heating system and industry depending on
curtailable energy leading to increased fuel combustion.

The different fuel composition from year to year (wadigel) affects theimpliedemissionfactor (IEF)

For example, the IEF for dioxin in this sector is higher in years when fuel combustionaadaive
sector is dominated by waste incineration. The following yeeese unusual: 1995 (issues in the
electricity distribution system caused by snow avalanches in northwest Iceland (the Westfjords) and
icing in the northern part of the country)1997/1998 (unfavourable weather conditions for
hydropower plants during the winterand 2007 (explained above).

Tale 3.3 Fuel combustion and waste incineratift] for Hectricity andHeat Production.

1990 1995 2000 2005 2010 2015 2020 2021

1Alaig Gas/DieseDil 1.30 1.09 1.07 0.02 1.01 1.19 0.56 0.75
1A1laig ResiduakFuel Oil NO NO NO NO NO NO NO NO
1Alai¢ Biomethane NO NO NO 0.29 NO NO NO NO
1A1laic Biodiesel NO NO NO NO NO NO NO NO
1A1laiii¢ Gas/Diese0il NO NO NO NO NO NO NO 0.06
1A1laiii¢ ResiduaFuel Oil 2.99 3.08 0.12 0.20 NO 0.14 NO NO
1A1laiii¢ Biodiesel NO NO NO NO NO NO NO NO
1A1laiii¢ Solid Waste NO 4.65 6.05 5.95 8.11 NO NO NO

Emission factors are Tier 1 factors taken from the 2019 EMEP/EEA Guidebook (ChaptEnérgyl.
Industries, Tables-8 (gaseous fuels),-3 (fuel oil), and 36 (gas oiland biodiesé)). Emission factors for
the burning of waste with energy recovery are taken from TabRd Chapter 5Cla of the 2019
EMEP/EEA Guidebook. Due to the lack of simisfactors given in the 2019 Guidebotie following
pollutants are not estimated:

1 Gas oil: N PCBs, HCB, BaP, BbF, BkF;
1 Residual fuel oil: N¢;iPCBs, BaP, HCB;
1 Gaseous fuels (hiomethane): §HPCBs, HCB.
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3.3.1.2 Recalculationgnd Improvements
1Alai: Electricity Generation:

A recalculation was done in 1Alai due to an error in the calculations of pollutants from biofuels. In
previous submissions, NCV for diesel was used to calculate the amount of biomethane. This increased
the activity data from43TJ/kt to 50.4 TJ/kt. Consequently, all air pollutants that are estimated for
biomethane increased in relation to that increase in activity data for the years-2003 where
biomethane is reported. Furthermore, the NCV for diesel was used to calchiienplied emission

factor for both diesel and biodiesel in previous submission for NOx, CO, NMVOC and dioxin. This caused
a minor change where biodiesel was present in 22078. However, the recalculation is relatively
minor, a decrease in emissions betabovementioned pollutants by 1.7% and 0.8% in 2017 and 2018,
respectively.

1Alaiii; Heat Plants:

A minor recalculation of S@ present in this category. This only applies to the year 2019 which is the
only year were biodiesel is utilised. In prewsosubmission the emission factor for S@r biodiesel
was linked incorrectly. This caused an increase wh8.2%in 2019.

1Alaiii 2019

2022 Submission [kt S 0.0152
2023 Submission [kt 3P 0.0160
Change relative to 2022 Submission [kt $0O 0.0008
Change relative to 2022 Submission [%] 5.2%

Recalculatimsfrom the 2022 ubmission

There was an error in calculation files and emissions from residual fuel oil in 1Alai were calculated
using emission factors for gas/diesel oil, even thoegtission factors are available for residual fuel

oil. For most pollutants this change is minor. This affects all years where residual fuel oil was reported
and all pollutants that are reported.

3.3.1.3 Plannedimprovements
No improvements are planned for this salbegory.

3.3.2 Manufacturing Industries, Sationary Gombustion (NFR 1A2 Excluding Mobile
Source}

3.3.2.1 Activity Data

The total amount of fuel sold to the manufacturing industries for stationary combustion was obtained
from the NEA. The sales statistics do not fsipecify by which type of industry the fuel is being
purchased. This division is made by Exlon the basis of the reported fuel use by all major industrial
plants falling under Act 70/2012 and the EU ETS Directive 2003/87/EC (metal production, fish meal
production and mineral wool) and from green accounts submitted by the industry in accordance with
regulation No 851/2002. All major industries falling under Act 70/2012 report their fuel use to the EA
along with other relevant information for industripfocesses. The difference between the given total
for the sector and the sum of the fuel use as reported by industrial facilities is caegjas 1A2gviii
other nonspecified industry (seBigure3.1). The total fuel consumption per fuel tygan be seen in
Table3.4.

79



L Informative hventory Report, Icelang023

Emissions from the cement industry (the single operating cement plant was closed down in 2011) and
the mineral wool production are reported under 1A2f. For PAH4, emissions from the mineral wool
production are not estimated, and for dioxin, emissions fréva tement industry are reported under
industrial processes (2A1).

Table3.4 Fuel usgkt], Sationary Combustion in theManufacturingindustry.
1990 1995 2000 2005 2010 2015 2020 2021

Gas/Diesel Oll 0.11 0.22 0.56 0.46 0.46 0.29 0.21 0.24
NO 0.10 0.20 0.14
Gas/Diesel Oil 0.55 5.37 1.35 0.046 1.72 2.70
Residual Fuel Qil 3.93 5.16 7.51 NO 3.31 1.40 NO NO
LPG 0.41 0.31 0.67 0.66 0.61 0.39 0.23 0.21
| Residual FuelOil 238 231 227 NO NO NO NO  NO |
Gas/Diesel Qil NO NO NO NO 2.16 NO NO 1.10
Residual Fuel Oil 41.03 48.54 36.37 21.44 9.61 8.41 1.22 0.54
Waste Qil NO NO NO NO 1.36 1.59 0.37 2.34
Biodiesel NO NO NO NO NO NO NO NO
Gas/Diesel Oll NO NO NO NO 2.71 3.75 3.37 3.22
Residual Fuel Oil NO NO NO NO 1.71 0.33 NO NO
Gas/Diesel Oll NO NO 0.006 0.019 0.005 NO NO NO
Residual FueDil 0.06 NO NO NO NO NO NO NO
Petroleum Coke NO NO NO 8.13 NO NO NO NO
Waste Qil NO 4.99 6.04 1.82 NO NO NO NO
Other Bituminous Coal  18.60 8.65 13.26 9.91 3.65 NO NO NO
Gas/Diesel Oll NO 0.15 0.17 0.16 0.074 0.11 0.13 0.13
Residual Fuel Oil 0.59 NO NO NO NO NO NO NO
Petroleum Coke NO NO NO NO NO NO NO NO
Gas/Diesel Qil 4.96 0.76 7.64 9.19 NO 2.92 2.13 2.57
Residual FueDil 7.91 0.16 0.00001 3.56 0.30 0.052 NO NO
LPG NO NO 0.19 0.27 0.44 0.32 0.57 0.21
Other BituminousCoal NO NO NO NO NO NO NO NO

3.3.2.2 EmissiorFactors

Emission factorgEFs)for all pollutantsare Tier 1 E&from Chapter 1.A.2 of the 2019 EMEP/EEA
Guidebook. However, it is assumed that the PAH emission factors given in the Fadt®ald be in
Mg/GJ rather than mg/GJ (after comparison with Tab8¥ 3Volume 1.A.4).
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Table3.5 Emission factors fgrollutantsfrom Sationary Combustion inthe ManufacturingIndustry.

Reference Exception

. . SQ emissions calculated based on
Gas/Diesel Oll Tier 1 EF for liquid fuels froirable 3 e 0.2 % sulphur content
Residual Fuel Oil 4from Chapter 1.A.2 of the 2019 1.8 % sulphur content

. EMEP/EEA Guidebook S 4 SUp
Waste QOil 0.5 % sulphur content
Tier 1 EF for gaseous fuels frdiable L
LPG 3-3from Chapter 1.A.2 of the 2019 SQ engsli'/:r;il;i'ﬁf?;ﬁ?egfl%d on
EMEP/EEA Guidebook )
from Chapter 1.A.2 of the 2019 | - . h
Petroleum Coke EMEP/EEA Guidebook Included in 2A1 in IPPU Chapter

Due to the lack of emission factors given in the 2019 Guidebibekfollowing pollutants are not
estimated:

1 Allliquid fuels and LPG: blHPCB, HCB;
9 Other bituminous coal: NH

3.3.2.3 Recalculations andmprovements
No recalculations or improvements were done for this subcategory.

Recalculatios from the 2022 Submission
There were wo reasons are for recalculations fbA2 $ationary Combustion in2022:

1 Petroleum coke used for mineral wool production in 1A2f was removed fronEtieegy sector. It is
accounted for in the IPPU sector and was therefore double emlifior previous submissions. This
affected all pollutants reported for the years 262819.

1 LPG use in 1A2gviii other industries was redistributed by the NEA for22B7 which caused
recalculations for all pollutants.

1 SQ emissions from cement productiofrom residual fuel oil for 1990994 is now reported under NFR
2A1. This is because S#nissions in 2A1 are based on measurements from the factory, which includes
emissions for fuels.

3.3.2.4 Plannedimprovements
There are no planned improvements.

3.3.3 Commercial/Institutional, Residential, and Agricultural Stationary Fuel Combustion
(NFR 1A4ai, 1A4bi, and 1A4ci)

Since Iceland relies largely on its renewable energy sources, fuel use for residential, commercial, and
institutional heating is low. Resideatiheating with electricity is subssdid and occurs in areas far

from public heat plantsPreviously, there werewto waste incineration plantthat used waste to
produce heat. One of them used the heat for heating a swimming pool and a school building
(Skaftarhreppur, closed in December 2012), and the other one used the heat for heating a swimming
pool Svinafellclosed in 2010). Commercial/Institutional fuel combustion also includes the heating of
swimming pools with gas oil, but only a few swimming paolthe country are heated with oil.
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3.3.3.1 Activity Data
Activity data for fuel use is provided by the NEA, which collects data on fuel sales by FeeteA

adjusts the data provided by the NE&#s further explained itthapter 3.2. Activity data for waste
incinerationis collected by the ElAdirectly. Activity data foistationary fuel combustion and waste
incineration inlAdare given inTable3.6. It should be noted that data reported by the NEA indicates
negligible solid fualise for subcategory 1A4bi, and by extension condensables are also negligible.

Table3.6 Fuel usgkt] from Sationary GCombustion from subsectors biFRLA4
1990 1995 2000 2005 2010 2015 2020 2021 \

1A4ai- Commercial/Institutional

Gas/Diesel Oll 1.80 1.60 1.60 1.00 0.30 0.30 0.13 0.12
LPG 0.78 0.83 0.46 0.50 0.17 0.37 0.41 0.46
Wastec Fossil NO 0.14 0.19 0.19 0.15 NO NO NO

Wasteg Biogenic NO 0.31 0.39 0.39 0.20 NO NO NO

1A4bi- Residential

Gas/Diesel Oll 8.82 6.94 6.03 3.24 1.34 0.99 1.06 0.63
Biodiesel NO NO NO NO NO NO NO NO

LPG NO NO 0.72 0.93 1.42 0.93 1.10 1.06
1A4ci- Agriculture

LPG NO NO NO NO NO 0.004 0.008 0.007

3.3.3.2 Emissioractors
EFs folSationary Combustion are taken fronthe Chapter 1A4 Small Combustior2itl9 EMEP/EEA

Guidebook except EFs for dioxin from stationary combustion of TR&yare taken fromUtslipp til
luft av diksner i Norgg(Statistics Norway, 2002)hichis 0.06 pg/t fuel for LPG (Liquified Petroleum
Gas)

Emissions from Waste Incineration with Recovery, where the energy is used for swimming
pools/school buildings are reported here. The IEF for dioxin in the sector shows fluctuations over the
time series. From 1994 to 2012 (as stated ahowe plant was closed down in 2010 and the other one

in 2012) waste was incinerated to produce heat at two locations (swimming pool, school building). The
IEF for dioxin for waste is considerably higher than for liquid fuel.

Table3.7 Emission factors for 1A4ai, 1AZmnd 1A4bi

Reference Exception

1A4ai & 1A4ci
Gas/Diesel Oil Tier 1 EF for liquid fuels frofrable 39 from chapter ~ SQ emissions calculated based o
1.A.4 of the 2019 EMEP/EEA Guidebook 0.2 % sulphur content
SQ emissions calculated based o
LPG Tier 1 EF for gaseous fuels frdmble 38 from chapter 0.1 % sydhur content
1.A.4 of the 2019 EMEP/EEA Guidebook Dioxin emissions fror{Statistics
Norway, 2002)
Tier 2 EF for municipal waste incineration froable . .
Waste 3-2from chapter 5.C.1.a of the 2019 EMEP/EEA NFt, Se& IpY es_tlmated with T1 E
: from Table 31 in same chapter
Guidebook
1A4bi
Gas/Diesel Oil Tier 1 EF for liquid fuels frofrable 35 from chapter ~ SQ emissions calculated based o
1.A.4 of the 2019 EMEP/EEA Guidebook 0.2 % sydhur content
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Reference Exception |
SQ emissions calculated based o
LPG Tier 1 EF for gaseous fuels frdiable 34 from chapter 0.1 % sulphur content
1.A.4 of the 2019 EMEP/EEA Guidebook Dioxin emissions fror{Statistics

Norway, 2002)

3.3.3.3 Recalculationgnd Improvements

1A4ai Commercialhstitutional: The reason for recalculations in 1A4ai is an error that occurred in the
allocation of fuels between 1A4ai and 1A4bi. Diesel oil was wrongly reported under this subsector
when it shouldinstead have been reported under 1A4bi Residential Stationéms caused
recalculations for 2019 and 2020. The recalculation is minor in the context of the Energy sector, but
major in the context of this subsector, i.e., the change in activity datatigdes -0.35 kt and-0.4 kt

of gas/diesel oil with consequent changes for all air pollutants. This is partly explained by the
reallocation of gas/diesel oil between 1A4ai and 1A4bi.

1A4bi Residential StationaryThere are two reasons for recalculations iA4bi. Firstly, an error
occurred in the allocation of fuels between 1A4ai and 1A4bi, as mentioned in the previous subchapter.
Diesel oil was wrongly reported under 1A4ai Commercial/Institutional when it should instead have
been reported under this subseatahis caused recalculations for 2019 and 2020. The recalculation is
minor in the context of the Energy sector but major in the context of thissador, i.e., the change

in activity data is between 0.3 kt and 0.65 kt of gas/diesel oil with consequeriges for all air
pollutants. Secondly, charcoal usage was added to this sector for the first time, but only for the years
20192021. Although usage is low, this contributed to small changes in the emissions totals, and thus
recalculations were warranted:he increase in total activity data was between 5% and 8% for-2019
2021, with a corresponding increase in emissions.

Recalculatios from the 2022 ubmission

1A4ai Commercial/lnstitutionalRecalculations in 1A4ai in the 2022 Submission were due to aehang

in the NEA data on fuel allocation between sectors in 1A4. Gas/Diesel oil was increased between
submissions by 123% in 2019 and LPG was increased 333%, 556%, and 517%2012017
respectively. This affects all reported pollutants in this subsector.

1A4bi Residential StationaryRecalculations in 1A4bi in the 2022 Submission occurred in-2019
due to reallocation of fuels by the NEA. This caused gas/diesel oil to become reduced in 2019 and LPG
reduced in 20172019.This affects all reported pollutanis this subsector.

3.3.3.4 Planned Improvements
There are no planned improvements.

3.3.4 Other, Stationary(NFR 1A5a)

For the 2020submissionSector 1A5wasreported for the first time for the timeseries 206018 as

part of the review of the energy input dat&or the 2021 submission, a review for the timeseries 1990

2002 was performedror previous submissionthese emissionsvere reported underNFRCategay

1A2gvij but after a review of the sales statistjaso justification was found for that attribution.

Therefore, allfuelscategegB R | & ahGKSNE Ay altSa adl (A aaieh 04 oAl
now allocated to CREategory 1A5. For fue submissionshe EA will work with the NEA to try to

investigate where these fuels were used so they can be attributed to the correct categories.

The emissions from this sector are calculated by multiplying energy use with a pollutant specific
emissionfactorfrom the 2019 EMEP/EEA guidebook.
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3.3.4.1 Activity Data

Activity data is provided by the NEA, which collects data on fuel sales by #dtfoels categorised
asd h (i KrSshlds statistics without any explanation of which sector it is used in, waatalico NFR
category 1A5.

Table3.8 Fuel usgkt] from sector 1A5 Other
1990 1995 2000 2005 2010 2015 2020 2021

Gas/Diesel Oil NO 0.458 1.386 8.928 2.728 NO 0.084 0.517
Residual Fuel Oil 0.039 0.052 0.067 NO 1.629 NO NO NO
Other Kerosene NO NO NO 0.151 0.047 0.029 0.030 0.284
LPG NO NO NO NO NO 0.032 NO NO
Biodiesel NO NO NO NO NO NO 0.044 0.035
Biomethane NO NO NO NO NO NO 0.111 0.066
Biogasoline NO NO NO NO NO NO 0.001 NO

3.3.4.2 EmissiorFactors
All emission factors are the same as for 1A2 which are presenfeabie3.5.

3.3.4.3 Recalculations and Improvements

A minor recalculation in thisector is due to revisions to the activity data of biomethane in 2016 and
2017, by the NEA. This caused an increase in all air pollutants, relevant to biomethane, by between
0.0001%0.13%. This revision was caused by a software error where the numbecinfal@places was
incorrectly selected.

Recalculatios from the 2022 ubmission
Recalculations in 1A5 in the 2022 Submission were twofold:

9 Firstly, recalculations we due to a correction in the applied NCV for -g@soline. In previous
submissions the wrong NCV was applied to bio gasoline which caused an overestimation of emissions.
1 Secondly, bio methane had then been allocated to the year 2019 in the 2022 Suloroisaativity data
from the NEA. This had been reported as NO in the 2021 Submission.

These recalculations affected emissions for all pollutants for the yearsZ@2 and 201&019.

3.3.4.4 Planned Improvements
There are no planned improvements for this sector

3.4 Transport and Other Mobile Sources (CRF 1A2, 1A3, and 1A4)

3.4.1 Mobile Machinery (NFR 1A2gvii, 1A3eii, and 1A4cii)

This section includes all ngnad mobile machinery sources that are included under CRF 1A2, 1A3, and
1A4.

3.4.1.1 Activity Data

Activity data andnformation available from the NEA for 192018 dd not allow for the distinction
between fuels sold to machinery in construction, agriculfureother uses, butlid provide data on
fuel sold from fuel delivery trucks (as opposed to fuel sold at petatiosis). However, improvements
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were made in the data gathering by the NEA andiass possible to distinguish between affad
vehicles in agriculture and construction from the inventory years 2019 and onwards.
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For the previoussubmission, Categor¥A3eii Other Offroad Vehicles and Machineigpcluded all
emissions derived from fuels sold to -offad machinery for 1992018, includinglA2gvii Mobile
Machinery in Constructiorand 1A4cii Agriculture/Forestry/Fishing: @tfad Vehicles and Other
Machinery aswell as transport activitiesot reported under Road Transport (such as ground activities

AY TANLRNIA FYR KINDB2dzZNBE 6mM! oSAAOLOD® /I GSA2NRSA
reporter for 19902018 and were all includeghder 1/8eii.

For thissubmission, an extrapolation was made for 12918 to split the gas/diesel oil previously

reported under 1A3eii to the other categories for Mobile Machinery. An average proportion of each
category was calculated based on the split for 2Q021. Thus, Cagories 1A2gvii and 1A4cii are no
f2y3ISNI YINISR Fa aL9¢ YR NS y2 f2y3aSNI AyOf dzRS
extrapolate for 1992018 can be seen ifiable3.9.

Table3.9 Proportion used for 1992018 extrapolatiorof Mobile Machinery.

CRF code IPCC name Proportion used for 1992018 extrapolation
1A2gvii Off-road Vehicles andDther Machineryin Construction 48%
1A3eii Off-road Vehicles andDther Machinery 18%

Agriculture/Forestry/Fishing: Gfbad Vehicles and
Other Machinery

Since2019 1A2qgvi Mobile Machinery in @nstruction and 1A4cii Agriculture/Forestry/Fishing: -Off
road Vehicles anddther Machinery are reported separateby the NEAbut other transport activities
not reported underRoad Transport (such as ground activities in airports and harbguase still
reported under 1R&eii Other Mobile Machinery

1A4cii 34%

Activity data for fuel combustiois given inTable3.10.

Table3.10 Fuel usdkt] for Mobile Machineryin Gonstruction (1A2g¥), Other Mobile Machinery(1A3eii), and
Agriculture (1A4cii).

1990 1995 2000 2005 2010 2020 2021
1A2gvii- Mobile Machinery in Construction
Gas/Diesel Oll 18.2 22.4 29.6 325 15.4 15.8 6.4 9.9
Biodiesel NO NO NO NO NO NO NO NO
1A3eii- Other Mobile Machinery
Gas/Diesel Oil 6.8 8.4 111 12.2 5.8 6.0 3.7 0.73
OtherKerosene NO NO NO 0.02 1.17 0.16 0.33 0.16
Biodiesel NO NO NO NO NO NO NO NO
1A4cii- Mobile Machinery in Agriculture
Gas/Diesel Qil 13.0 15.9 21.1 23.1 11.0 11.3 7.6 6.5
Biodiesel NO NO NO NO NO NO NO NO

3.4.1.2 EmissiorFactors

Emission factors for dioxins from this sector are taken fedtsiipp til luft av ditisiner i NorggStatistics
Norway, 2002)They are 0.1 pg/t fueSQ emissions are calculated from thec8ntent of the fuelsAll
other emission factors are from Tablel3rom Chapter 1A4 Neroad Mobile Machinery in the 2019
EMEP/EEA Guidebook. Emission factor information can be fourable3.11.
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Table3.11 Emission factor information for Nemad Mobile Machinery (NFR 1A2gvii, 1A3eii, 1A4cii)

Reference Exception

Tier 1 EF for liquid fuels frofable 3 ~ SQ emissions calculated based on 0
1from Chapterl.A.4 Norroad % sulphur content

Mobile Machineryf the 2019 Dioxin emissions fror(Statistics
EMEP/EEA Guidebook Norway, 2002)

Same EFs as for gas/diesel oil as

Kerosene kerosene is most likely used for

similar engines as diesel engines

Same EFs as for gas/diesel oil as

biodiesel is used in diesel engines

Gas/Diesel QOil

Biodiesel

3.4.1.3 Recalclations andimprovements

As explainedabove an extrapolation of data from 2012021 was performed for the years in the
timeseries where datavas not available (1992018). This did notause any changes to the total
emissions, but rather only changed where those emissions are repséed able3.12.

1A2gvii Mobile Machinery in Constructioim prevous submissions, this category was repoitted & L 9 €
and its emissions were reported under 1A3eii. However, due to the aforementioned extrapolation of
gas/diesel oil sales, data now exists for the entire timeseries and thus recalculations have occurred for
each year from 199@018 for all pollutants, although these recalculations merely indicate a change
from IE, and the total yearly emissions are not affected.

Moreover, an error in the fuel allocation between this category and 1A3eii for-2029 caused
recalculations for these years in the timeseries. This error was corrected before the extrapolation was
performed.

1A3eii Other Mobile Machinernyn previous submissions, this category was included all emissions from
fuels sold to offroad machineryincluding fuels used for Construction and Agriculture), but in the most
recent submission, data became available that speciateetoaii machinery gas/diesel oil sales
between 1A2gvii, 1A3eii, and 1A4cii. Due to the aforementioned extrapolation, fuektsareported
under this category for 1992018 was reallocated to 1A2gvii and 1A4cii for these years, and thus
recalculations occurred for these years in the timeseries.

Moreover, an error in the fuel allocation between this category and 1A2gvii fo@-2020 caused
recalculations for these years in the timeseries. This error was corrected before the extrapolation was
performed.

1A4cii Mobile Machinery in Agriculturdn previous submissions, this category was repottedl & L 9 €
and its emissions were reped under 1A3eii. However, due to the aforementioned extrapolation of
gas/diesel oil sales, data now exists for the entire timeseries and thus recalculations have occurred for
each year from 199@018 for all pollutants, although these recalculations neiiadicate a change

from IE, and the total yearly emissions are not affected.

Table3.12 Reallocations ofas/diesel oil saleim 1A2gvii,1A3eij and 1A4cii.

Gas/Diesel Oil [kt]

Categor Submission
gory 1990 1995 2000 2005 2010 2015
] _ 2022 IE IE IE IE IE IE 71 37
1A2gvii Construction
2023 182 224 296 325 154 158 123 64
2022 380 467 619 678 322 331 123 64
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Gas/Diesel Oil [kt]

Category Submission 1550 1995 2000 2005 2010 2015 2019 2020
1Aeii Other Mobile > 6.8 8.4 1.1 122 5.8 6.0 7.1 3.7
Machinery
,,_ 2022 IE IE IE IE IE IE 54 76
1A4cii Agriculture
2023 130 159 211 231 110 113 54 76

Recalculationgrom the 2022 Submission

1A3eii: Other Ofroad Vehicles and MachinerActivity data and information available from the NEA

for 19902018 dd not allow for the distinction between fuels sold to machinery in construction,
agriculture or other uses, but provididata on fuel sold from fuel delivery trucks (as opposed to fuel
sold at petrol stations). However, improvements were made in the data gathering by the NEA and it
becamepossible to distinguish between afbad vehicles in agriculture and construction from the
inventory yeas 2019andonwards.

For the 2022submission1A3eii Other Offoad Vehicles antachineryincluded all emissions derived

from fuels sold to offoad machinery for 199Q018, includinglA2gvii Mobile Machinery in
Construction,1A4ciiAgriculture/Forestry/Fishing: Ofbad Vehiclesand Other Machinery as well as

transport activities not reported undeRoad Transport such as ground activities in airports and

harbours (1A3eii)CategorieslA2gvii and 1A4cki NE Y NJ SR & aL9é¢ ARgISGKS / w
and are all included under Ba&ii. For 201%nd onwards,LA2gviiMobile Machinery in @nstruction

and 1A4ciiAgriculture/Forestry/Fishing: Ofbad Vehiclesand Other Machinerywas to bereported
separatelyand othertransport activities not reported unddfoad Transportsuch as ground activities

in airports and harbourgsould still be reported under 1Reii.

3.4.1.4 Planned Improvements

For future submissions, EAIl plans to improve the accuracy of the extrapolation regarding the
distribution of ga#diesel oil The extrapolation for 1992018 was based on aaverage of the
gas/diesel oil allocation for 2012021; in the next submission, there will be an extra year of data
available which will provide a more accurate average between the three categories.

3.4.2 CivilAviation (NFR 1A3a)

Emissions from aviation arewutied into four groups: International Landing and T&Ké (LTO)

(1A3ai(i)), Domestic LTO (1A3aii(i), International Climb, Cruise, and Descent (CCD) (1A3ai(ii), and
Domestic CCD (1A3aii(ii)). As defined by Eurocontrol, LTO includes taxi out, takefucliop to a

height of 3,000 ft.), final approach (from a height of 3,000 ft), landing, and taxi in. CCD includes climb

from a height of 3,000 ft up to the cruise level, cruise, and descent down to a height of 3,000 ft.
Emissions occurring during LTObofth domestic and international flights are included in national
G2d0Ffazx oKSNBlIa SYAaarazya 200dz2NNAy3d Rdz2NAy3I GKS /
and are thus not counted in the national totals.

A Tier 3 methodology was developed for ogfing in this submission, which uses a complete flight list
containing data on the origin and destination airport, aircraft type, and date of each flight for a range
of years for both domestic and international flights. The EMEP/EEA master emissiotetaatool,
attached as an annex to the 2C1BMEP/EEA guidebook, was used to obtain estimates for S

5The 2016 version of the tool was used due to access problems with the 2019 version.
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CO, and PM emissions based on flight distances and aircraft types. International and domestic flight
totals were used as proxies to project thesodts backwards to years p@911 in the case of domestic
flights, and prel998 for international flights, as complete detailed flight data is not available for these
years.

BC emissions are estimated using the suggested fraction of PM equal to 0.15 pihavided in the
2019 EMEP/EEA Guidebook. The ratio of RMPM, emissions is assumed to be 1.

A Tier 1 method is used for NMVOC and dioxins using fuel consumption data, as these pollutants are
not included in the EMEP/EEA calculator.

Ammonia, heavynetals, and PAHs are currently reported as NE due to lack of available emission
factors.

3.4.2.1 Activity Data

In Iceland, there is one main airport for international flights, Keflavik International Airport (KEF). Under
normal circumstances almost all internatalrflights to and from Iceland depart and arrive from KEF,
except for flights to Greenland, the Faroe Islands, and some flights with private airplanes which depart
and arrive from Reykjavik Airport. Domestic flights sometimes depart from KEF in caseiaf spe
weather conditions.

Activity data is provided by Isavia, the national airport and air navigation service provider of Iceland.
This is in the form of Station Reports comprising detailed, timestamped data on every flight passing
0 KNR dzZa K S| ©drposFThis dad indlugeR fhe origin and destination airports, and aircraft
type used for each flight. It is therefore straightforward to distinguish between national and
international flights using the Origin and Destination fields. This detailaalidatvailable for the years
20112021 for domestic flights, and 192821 for international flights. International and domestic
flight totals are provided from 1992006 and 2008, which are used as a proxy to project emissions
backwards where full flighdata is not available, using linear extrapolation. For 2007, 2009, and 2010,
estimates are linearly interpolated for domestic flights.

For domestic flights, the average emissions for the years-2888 are reported in 1990992 because
a linear trend is at observed. For international flights, the range 19985 is linearly extrapolated
back to 1990 for reporting, following the observed trend.

Flight distances are obtained by using an online great circle distance (GCD) calculator tool, which
assumes the &th to be a perfect sphere, for each origin/destination combination. In a few cases
where the distance is unable to be found in this way, a conservative figure of the width of Iceland is
applied for domestic flights, and the average figure found for thievant country in the case of
international flights. Some manual matching of aircraft types was also performed in cases where
aircrafts may be referred to by multiple equivalent codes.

For the Tier 1 method for NMVOC and dioxins, éeelsumption data from the NEA is used.

3.4.2.2 EmissiorFactors

LTO and CCD Emissions are calculated using the emission factors inherent in the 2016 EMEP/EEA
master emissions calculator for the years where full detailed flight data is available. Emissions were

not able to be calculated using this method for a fractidrihe flights, due to missing aircraft codes,
fAYAOGFGA2ya 2F GKS (22t yR Fftaz2z F avltt ydzyosS
equates to 30.6% of domestic flights and 29.5% of international flights for LTO emissions, and 53.4%
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of domedic flights and 33.2% of international flights for CCD emissions, with the larger gaps appearing
in the earlier years in the time series. The emissions totals were therefore afterwards multiplied by a
correction factor based on the total number of fligltsthat year and category, which is equivalent to
assigning the average amount of emissions produced by a flight in the same year and category, to each
missing flight. In this way, complete estimates are provided fo, 8Q, CO, and PM emissions.

For NM\OC emissions, the default emission factor from the EMEP/EEA Guidebook 2019 is used, from
Table 3.3.

Emission factors for dioxin were taken from ti&tandardized Toolkit for Identification and
Quantification of Dioxin and Furan Relea@8SEP, 2005) and fmoUtslipp til luft av dioksiner i Norge
(Statistics Norway, 2002).

3.4.2.3 Recalculationgand Improvements

By using actual flight data, these estimates provide a more accurate description of emissions
SYFYyFGAy3 FNRY LOStFYRQA | W & mokePpsdbableStOnd Avikithel y & 2
large change in emissions from 2004 to 2005 (which was very noticeable for CO emissions for example)
from the previous method no longer observed. This has resulted in some large recalculations from the
previous submissim with examples shown ifiable3.13to Table3.16 below. The methodology isow

also more transparent than it had been with previous extensive use of Eurocontrol daia.FNUs,

TSP, and BC emissions for the years 48l are estimated for the first time in this submission.
Dioxin emissions were also recalculated for the {ghtaneseries for two reasons; s@able3.17 and
Table3.18. The main reasonfr this were an error in unit conversion resulting in an increase by a
factor of one thousand, and a small change in the emission factor (from 2.2 t@/Zohne).

Table3.13 Recalculations for International LTOABai(i) due to tier upgrade.

Category Emissions [kt]
'mer['?gona' SUbMISSION 950 1995 2000 2005 2010 2015 2019 2020
2022 NE NE NE 000135 0.00112 0.00225 0.00314 0.00127
PM 2023 000082 000096 0.00139 0.00173 0.00167 0.00275 0.00365 0.00114
2022 881312 947490 16.35867 0.11527 007448 0.14041 0.21683 0.10040
co 5023 006202 007384 0.10654 013379 0.12809 021247 0.32530 0.10696
5022 002938 003158 0.05453 012700 0.11377 0.23104 0.35514 0.14046
NO: 5023 005915 007638 0.13036 0.16510 0.15640 0.27422 0.40637 0.12755
5022 000734 000790 0.01363 0.00949 0.00773 0.01517 0.02196 0.00893
sQ 2023 0.00581 000685 0.00994 001243 0.01174 0.01967 0.02703 0.00856

Table3.14 Recalculations for International CCIA3ai(i)) due to tier upgrade.

Category Emissions [kt]
International Submission
cch 1990 1995 2000 2005 2010
M 2022 NE NE NE 0.019 0.016 0.034 0.051 0.021
2023 0.009 0.011 0.020 0.023 0.022 0.039 0.053 0.017
2022 74.703 80.313 138.662 0.289 0.253 0.438 0.638 0.301
co 2023 0.111 0.132 0.198 0.238 0.229 0.383 0.581 0.182
N 2022 0.249 0.268 0.462 1.083 0.997 2.081 3.469 1.465
O 2023 0.359 0.519 1.100 1.306 1.204 2.236 3.553 1.100
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Category Emissions [kt]
International Submission
1990 1995 2005 2010
CCD
S 2022 0.062 0.067 0.116 0.080 0.075 0.152 0.235 0.102
Q 2023 0.043 0.052 0.087 0.102 0.093 0.163 0.236 0.073

Table3.15 Recalculations for Domestic LTIAB8aii(i) due to tier upgrade.

Categpry Submission Emissions [Kt]
DomesticLTO 1990 1995 2000 2005 2010
2022 NE NE NE NO 1.2E7 7.2E7 6.0E7 6.1E8
PM 2023 34E5 3.5E5 3.4E5 35E5 355 53E5 22E5 9.8E6
2022 5.4673 4.9190 4.6292 0.0243 0.0169 0.0149 0.0142 0.0132
co 2023 0.0658 0.0621 0.0629 0.0546 0.0607 0.0502 0.1041 0.0537
2022 0.0182 0.0164 0.0154 0.0232 0.0219 0.0183 0.0135 0.0131
NO 2023 0.0427 0.0406 0.0410 0.0364 0.0398 0.0368 0.0475 0.0265
2022 0.0046 0.0041 0.0039 0.0021 0.0020 0.0017 0.0011 0.0010
sQ 2023 0.0042 0.0040 0.0040 0.0035 0.0039 0.0035 0.0050 0.0028

Table3.16 Recalculations for Domestic C@B3aii(ii))due to tier upgrade.

Category Submission Emissions [Kt]
DomesticCCD 1995 2000 2005 2010
2022 NE NE NE NO 2.4E7 2.1E6 1.4E6 1.3E7
PM 2023 1.2.E4 1.2.E4 1.2.E4 1.2.E4 1.2E4 2.0.E4 1.0.e4 3.5.E5
2022 7.2527 6.5254 6.1408 4.1383 0.0085 0.0077 0.0126 0.0126
co 2023 0.1501 0.1457 0.1467 0.1369 0.1441 0.1395 0.1216 0.0518
2022 0.0242 0.0218 0.0205 0.0464 0.0410 0.0364 0.0535 0.0531
NO 2023 0.1240 0.1196 0.1206 0.1109 0.1181 0.1144 0.1290 0.0745
2022 0.0060 0.0054 0.0051 0.0028 0.0025 0.0023 0.0030 0.0030
sQ 2023 0.0085 0.0082 0.0083 0.0076 0.0081 0.0076 0.0095 0.0056

Table3.17 Recalculations of dioxin emissions within 1A3ai International Aviation between the 2022 and 2023
submissions.

LASaiinternational 1990 1995 2000 2005 2010 2015 2019 2020

Aviation

i%i?rﬁ’g?m'ss'o”‘m 486E7 5.5E7 8.25E7 9.35E7 6.75E7 1.17E6 1.55E6 4.01E7
s%zxﬁ’g?m'ss'o”‘m 5.4564 5.60E4 8.00E4 9.55E4 8.04E4 1.39E3 1.87E3 5.21FE4

Change relative tthe
20223ubmissionLTO 112146% 108485% 96,825% 101,955% 119072% 118779% 120433% 130,002%,
dioxin

j%zxi?[‘g?m'ss'oncr“'se 412E6 4.37E6 6.99E6 7.93E6 6.52E6 1.17E5 1.66E5 4.57E6
é%i?rﬂ‘g?m'ss'oncr“'se 4.02E3 4.29E3 7.01E3 7.83E3 6.39E3 1.15E2 1.63E2 4.45E3

Change relative tthe
2022%ubmissionCruise  97,488% 98045% 100171% 98659% 97,884% 98001% 97,984% 97,262%
dioxin
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Table 3.18 Recalculation of dioxin emissionwithin 1A3ai DomesticAviation betweenthe 2022 and 2023
submissions.

LASaliDomestic 1990 1995 2000 2005 2010 2015 2019 2020

Aviation
2022 submissioh TO
dioxin[g]

1.82E6 1296 1.25E6 1.02E6 7.87E7 6.25E7 3.45E7 1.72E7

2023 submissioh TO

dioxin[g]

Change relative tthe

2022Submission. TO 70,215% 69,862% 69,975% 68502% 68,280% 68,424% 123347% 122721%
dioxin

2022 submissiofruise

dioxin[g]

2023 submissioruise

dioxin[g]

Change relative tthe

2022SubmissiorCruise 108,349% 109287% 109114% 110,618% 111,790% 111,397% 83,967% 84,122%
dioxin

1.28E3 9.00E4 8.73E4 6.96E4 5.38E4 4.28E4 4.26E4 2.11E4

2.4E6 1.7E6 1.7E6 1.3E6 1.0E6 8.4E7 9.7E7 5.0E7

2.6E3 1.9E3 1.8E3 1.5E3 1.1E3 9.3E4 8.2E4 4.2E4

3.4.2.4 PannedIimprovements
There are a few possible improvements planned forriegt submission, as follows:

1 Themostup to date EMEP/EEA 20MAaster EmissionsCalculator (rather than the 2016 version) could
be used in future submissions if access problems faced in this submission are resolved. This could
potentially help in being ablto calculate emissions directly for a larger proportion of flights in the
detailed list, rather than these having to be averaged to come up with the final estimates.

1 Data on total flight numbers for domestand international flights will be sought fo0@7, 2009, and
2010, which would enable better backwards projections of results.

T ¢KS FEtAIKG dG2drta RIFEGF LINPOARSR adz23sad aGkKIFdG |
country, which are not being accounted for in either the new or previestimates. This could be
clarified with data providers for future submissions, but we believe this would have a very small impact
on emissions

3.4.3 RoadTransport (NFR 1A3Db)
Emissions from the Road Transport category is split into seven subcategories:

1A3biCars

1A3bii Lightduty Trucks

1A3biii Heawduty Trucks and Buses
1A3biv Motorcycles

1A3bv Gasoline Evaporation

1A3bvi Automobile Tyre and Brake Wear
1A3bvii Automobile Road Abrasion

=a =4 -8 -8 -8 —a A

3.4.3.1 Methodology
The transport model COPER®.5(developed by Emisia SA) wased to produce emission estimates
for all pollutants for the whole timeseries. The following text is taken from the COPERT website
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regarding the applied methodolofyd ¢ K S
emission inventory Guide 2 2 {
modelwere adjusted to calculate the emissisfPMs, PMio, TSPand BC withirAutomobile Road

Abrasion because of studded tyre useshould be noted thatondensable PM is included in COPERT

calculations.

3.4.3.2 Activity Data
Countryspecific data was used where it was available. That data is:

A comprehensivelataset was purchased from Emisihe company that develops COPERT. That data

f

Average temperature values were obtained from the Icelandic edrilogical Office (Vedurstofa

island$ (IMO)

/ ht 9we¢

YSiK2R2f 238

A a

LJF

NJIi

2

F2NJ GKS OF f Odzf | (i Redufts frdrithe COPERTLI2 f f dzl

Vehicle stock numbers for 202021 were obtained from thdTA
Measurements collected by the Ear energy content, densityand sulphur content were used where

available. Calculations of g€nissions in COPERT are based on cospgific sulphur cornt in fuels,

where it is assumed that all sulphur is converted to. SChuntryspecific measurements are only
available from 2006, so for previous years the maximum allowed sulphur content according to European
regulations was used as an approximation.

Taal fuel sales were obtained from sales statistics collected by the NEA for the whole timeseries.

Measurements of carbon content (%C/%H/%O0) in gasoline and diesel oil used in Road Transport were

done from fuel samples from 2019, 2020, and 2021. The 20L& waas applied for 1998019. The

measurements for gasoline were done on 5% blended fuel. A correction was made before emissions

were calculated so that the carbon content represents pure fossil gasoline.

was used where countrgpecific data was not available.

Total fuels sales were obtained from sales statistics collected by the NEA for the whole timeseries.

InTable3.19the total use of diesel oil, gasolirend biofuels can be seen. They are based on the NEA's

annual sales statistics for fuelsRoad Transport.

Table3.19 Fuel usgkt], Road Transport.

1990 1995 2000 2005 2010 2015 2020 2021

Gasoline 67.1 117.6 142.6 156.7 148.2 132.5 91.6 84.8

Gasoline, leaded 60.7 18.0 NO NO NO NO NO NO
Diesel oil 36.6 36.9 475 83.5 106.4 126.4 167.9 183.2

Biomethane NO NO 0.006 0.039 0.595 2.18 1.44 1.73

Biodiesel NO NO NO NO NO 11.9 13.0 11.9

Biogasoline/Bioethanol NO NO NO NO NO 1.93 11.04 25.6
Hydrogen NO NO NO 9.0E06 0.002 NO 4.2E04 2.4E04

A dataset abouthe usage of studded tyres (fé1Vks, PMio, TSPand BC emissions withAutomobile

Road Abrasion) was obtained from the city of Reykjavik (for 22009) and the city of Akureyri (for
19902019).

8 https://www.emisia.com/utilities/copert/
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3.4.3.3 EmissiorFactors

All emission factors in COPERT are basefi@iier 3 methodology in the 2019 EMEP/EEA Guidebook
which are presented i@hapter 3.4 in the guidebool.he updated version of COPERT does, however,
use updated emission factors.

Emission factors fot A3bviiAutomobile Road Abrasion due to studded tyreare based on Swedish
research on studded tyre wear from pavemé@ustafsson, et al., 2009}he anission factor foPMo
for studded tyredor passenger cars and lightity trucksis50 times higher than for nestudded tyres.

The same particle size fraction factors and BC fraction factors based on 2019 EMEP/EEA Guidebook are
used for both studded and nestudded tyres.

The use of studded tyrem passenger cars and light duty trucks is 25% based on following information
and assumptions:

1 Studded tyres are banned Icelandrom 15 Aprilto 31 October each year. During this peridde usage
is assumed to be zero.

1 Usage duringtudded tyre season (1 November to 14 Agpsilhased omounting ofstudded tyresn two
municipalities, one itthe greater Reykjavik aread one in Akureyra cityin the northof approximately
20,000 people

1 Since 1990the percentage of the Icelandigopulation living in theCapital Regionhas been 62% on
average. The other 38%6 the populationlive outsideof the Capital Region. There, studded tyre usage
is assumed to be the same as in Akureyri.

Studded tyre usage of heawdyty trucks, busesand motorcycles is very low and considered to be zero
in this estimation.

3.4.3.4 Recalculationand Improvements

Several minor recalculations are due to the update of COPERT, which is done annually to reflect the
latest science in emissions from the sector. For this submission, COPERT version 5.6.1 was used, and
the methodologicalchaAS& YIF RS FTNRY (GKS f I 4G @S Nhheyipadyy o685
that develops COPERT. These updated emission factors affected all pollutants in 1A3bi, 1A3bii, 1A3biii,
and 1A3biv, as well as NMVOCs for 1A3bv, and BC and heavy metals for dA@BA3bvii.
Additionally, changes to kilometres driven in COPERT affected 1A3bv, 1A3bvi, and TABIe3iA1).

Additionally, recalculations occurred due to thecorrect allocation of diesel fuel to 1A3biv
Motorcycles in the previous submission. This subcategory does not use diesel fuel, and the fuel that
was improperly allocated to it was reallocated to other sectdiab{e3.20). This caused an increase of
emissions from gasoline fuel in 1A3biv and an increase in diesel emissions from 1A3bi, 1A3bii, and
1A3biii. The changes from this reallocation are minor.

A comprehensiveeview of all air pollutant recalculation in total can be seefable3.22. The majority

of minor recalculations can be traced to revisions of emission factorsORERT while major
recalculations are likely due to revisions of vehicle activity (mainly due to changes to 1A3hiuityght
Trucks). The reason for a revision of activity, in terms of vehicle kilometres, in 1A3bdutigfrucks

was that the data seteceived from COPERT was not accurately representing the average utilisation of
the aforementioned vehicle types.

7 https://www.emisia.com/utilities/copert/versions/
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1A3b Road Transport

"g‘% " 2022Submissioriquid Fuels [TJ] 5651 6,075 6,688 7,896 7,717 7,803 8107 7,027
% g 2023Submissioriquid Fuels [TJ] 5625 6,041 6,652 7,847 7,923 7,247 8931 7,584
o Change relative tthe 2022SubmissiofTJ] -26 -33 -35 -48 206 -555 824 557
2 © 2022Submissioriquid Fuels [TJ] 372 384 436 667 1070 1169 1964 1,743
Z S 2023Submissioniquid Fuels [TJ] 401 420 479 717 1274 1014 1208 1,174
% - Change relative tthe 2022SubmissiofTJ] 29 36 43 49 205 -155  -756  -569
;%‘ P 2022Submissioriquid Fuels [TJ] 1,156 1,080 1,178 1,913 2,217 2177 2873 2,386
%‘é 2023Submissioriquid Fuels [TJ] 1,156 1,080 1,178 1,913 1,810 2901 2,841 2425
% Change relative tthe 2022SubmissiofTJ] -0.47 -0.55 -0.27 0.15 -408 724 -32 39
% 2022Submissioriquid Fuels [TJ] 34 36 43 46 130 145 58 46
g 2023Submissioriquid Fuels [TJ] 31 33 35 45 127 132 23 17
§ Change relative tthe 2022SubmissiofTJ] -2.8 -25 -79 -1.0 -34 -14 -36 -29
_ 2022Submissioriquid Fuels [TJ] 7,213 7,574 8344 10522 11,134 11,294 13003 11,202
g 2023Submissioriquid Fuels [TJ] 7,213 7,574 8344 10522 11,134 11,294 13002 11,200
Change relative tthe 2022SubmissiofTJ] 0.004 -0.06 -0.12 -0.14 -0.18 -0.03 -043 -151

Table3.21 Change in total vehicle activity between 2023 and 2022 submissions.

1A3b Road Transport 1990 1995 2000 2005 2010 2015 \ 2019 2020
20223ubmission vehicle activity [mkm] 2,104 2312 2606 3,185 3306 3485 4233 3751
2023ubmission vehiclactivity [mkm] 2,100 2303 2610 3219 3454 3355 4371 3,900
Change relative tthe 2022Submission

4.7 -8.8 4.1 33 148 -130 138 149
[mkm]

Change relative tthe 2022Submission [%] -0.22% -0.38% 0.16% 1.05% 4.48% -3.73% 3.27% 3.97%

Table3.22 Recalculations in Road Transport due to COPERT update and change in vehicle kilometers between
subsectors

1A3b Road Transport

2022 Submission Nkt] 5.92 531 3.91 3.36 2.61 2.31 2.31 2.07
2023 Submission Nkt] 5.86 5.27 3.92 3.41 2.50 2.50 211 1.81
Change relative tthe 2022 Submission
[kt]
Change relative tthe 2022 Submission
(%]

-0.06 -0.04 0.01 0.05 -0.11 0.19 -0.20 -0.25

-1.0% -0.8%  0.2% 15% -42% 83% -8.6% -12.3%

2022 Submission NMVOC [kt] 4.67 4.18 3.03 2.02 1.13 0.75 0.59 0.49
2023 Submission NMVOC [kt] 4.62 4.14 3.01 2.00 1.12 0.78 0.71 0.60
Change relative tthe 2022 Submission

[kt -0.05 -0.04 -0.02 -0.02 -0.01 0.03 0.13 0.11

Change relative tthe 2022 Submission
(%]

2022 Submission S@ki] 0.071 0.074 0.065 0.019 0.0031 0.0043 0.005 0.0041
2023 Submission S@kxi] 0.071 0.074 0.065 0.019 0.0031 0.0043 0.005 0.0041

Change relative tthe 2022 Submission
kt]

-1.2%  09% -0.7% -1.0% -0.5% 3.7% 21.5% 22.1%

29E8 -45E7 -7.2E7 -25E7 -6.5E8 -9.8E9 -15E7 -4.2E7
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V

1A3b Road Transport

1990

1995

2000

2005

2010

2015

2019

2020

[CO/';]a”ge relative tehe 2022 Submission o0 00196 -0.001% -0.001% -0.002% -0.0002% -0.003% -0.01%
2022 Submission NHki] 00072 0037 014 016 013 0083 0052 0.042
2023 Submission NHki] 00070 0036 013 015 012 0082 0054 0.043
[?(ga”ge relative tehe 2022 Submission , yo503 9001  -0.002 -0.004 -0.004 -0.001 0.002  0.002
[Co/g]a”ge relative tthe 2022 Submission 3 5600 5 7706 .173% -2.54% -2.87% -1.23% 3.55%  3.96%
2022 Submission PAd[k{] 0229 0246 0247 0307 0290 0266 0297 0.262
2023 Submission PAd[K{] 0235 0252 0261 0315 0297 0275 0301 0264
[iga”ge relative tthe 2022 Submission o 5he 5005 0.014 0008 0007 0008 0004 0.002
[Co/t‘]a”ge relative the 2022 Submission  , oo, 5 4100 5806 250 25% 31%  1.2%  0.7%
2022 Submission PM[ki] 0.327 0350 0364 0460 0452 0.439 0513 0.451
2023 Submission PMK{] 0337 0362 0385 0476 0467 0.462 0529 0.466
[igange relative tthe 2022 Submission ¢ 515 5017 0021 0017 0015 0022 0016 0015
[Co/?]a”ge relative tehe 2022 Submission 5 5, 3500 5706 3.6% 3.2% 51%  3.1%  3.4%
2022 Submission TSP [k{] 0516 0553 0593 0757 0.769 0.776 0930 0.817
2023 Submission TSP [k{] 0527 0564 0615 0776 0782 0813 0953 0.844
[?(ga”ge relative tehe 2022 Submission 10 5011 0022 0019 0013 0037 0023 0.026
[CO/E']a”ge relative tehe 2022 Submission o 5000 3706 2.6%  1.7%  47%  25%  3.2%
2022 Submission BC [k{] 0.065 0070 0067 0086 0076 0.057 0044 0.0398
2023 Submission BC [k{] 0.068 0.074 0075 0092 0084 0057 0047 00396
[?(ga”ge relative tehe 2022 Submission o 503 5004 0008 0005 0009 0.000 0003 -0.0003
[CO/L‘]ange relative tthe 2022 Submission ) 900 5105 12106  6.3% 11.4% 08%  6.9%  -0.7%
2022 Submission CO [ki] 418 336 225 151 87 5.7 3.9 3.1
2023 Submission CO [ki] 413 331 221 147 84 5.6 3.4 2.6
ﬁ:(?]ange relative tthe 2022 Submission 06 05 0.4 04 0.3 0.1 06 05
[CO/L‘]ange relative tthe 2022 Submission ) 200 1 505 1806  2.5% -3.0% -2.1% -14.2% -16.4%
2022 Submission Pb [t] 004 005 005 007 007 008 010 0.09
2023Submission Pb [] 016 018 020 025 027 028 035 031
[f]hange relative tthe 2022 Submission 5 15, 93 015 019 020 020 025 022
[CO /L‘]ange relative tthe 2022 SUbmIsSion 200, 57500 27706 2710 270%  256% 2520  256%
2022 Submission Cd [{] 2864 30E4 33E4 40E4 45E4 4764 64E4 5.6E4
2023 Submission Cd [{] 74E4 80E4 90E4 1.1E3 1283 13E3 1.6E3 1.4E3
Et:]hange relative tehe 2022 Submission ey 50E4 5784 7584 7.8E4 804 93E4  8.3E4
[Co/';]a“ge relative the 2022 Submission 6100 16496 1730  187%  175% 171%  145%  149%
2022 Submission Hg [{] 1363 14E3 15E3 18E3 1983 19E3 22E3 1.9E3
2023 Submission Hg [{] 1363 14E3 1563 1883 1983 19E3 2.1E3 1.9E3
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1A3b Road Transport 1990 1995 | 2000 2005 2010 | 2015 2019 2020

Change relative tthe 2022 Submission
t

[C]hange relative tthe 2022 Submission
(%]

2022 Submission As [t] 55E4 ©58E4 6.6E4 84E4 9.1E4 9.7E4 1.2E3 1.0E3
2023 Submission As [t] 19E3 2.0E3 23E3 29E3 3.2E3 33E3 4.1E3 3.6E3
Change relative tthe 2022 Submission
t

[C]hange relative tthe 2022 Submission
(%]

2022 Submission Cr [t] 0.017 0.019 0.021 0.027 0.029 0.031 0.040 0.034
2023 Submission Cr [t] 0.061 0.066 0.075 0.096 0.103 0.107 0.133 0.116
Change relative tthe 2022 Submission
[t]

Change relative tthe 2022 Submission
[%]

2022 Submission Cu [t] 0.36 0.38 0.43 0.56 0.60 0.65 0.82 0.71
2023Submission Cu [t] 1.33 1.43 1.63 2.07 2.23 2.30 2.86 2.51
Change relative tthe 2022 Submission
[t]

Change relative tthe 2022 Submission
(%]

2022 Submission Ni [t] 0.003 0.003 0.004 0.005 0.005 0.005 0.007 0.006
2023 Submission Ni [t] 0.010 0.010 0.012 0.015 0.016 0.016 0.020 0.018
Change relative tthe 2022 Submission
t

[C]hange relative tthe 2022Submission
(%]

2022 Submission Se [t] 0.0004 0.0005 0.0005 0.0007 0.0007 0.0008 0.0010 0.0009
2023 Submission Se [t] 0.0011 0.0012 0.0014 0.0017 0.0019 0.0019 0.0024 0.0021
Change relative tthe 2022Submission
t

[C]hange relative tthe 2022 Submission
[%]

2022 Submission Zn [t] 0.16 0.17 0.19 0.24 0.26 0.27 0.35 0.31
2023 Submission Zn [t] 0.44 0.47 0.54 0.68 0.74 0.76 0.96 0.85
Change relative tthe 2022 Submission
t

[C]hange relative tthe 2022 Submission
[%]

2022 Submission Dioxin [t] 0.0641 0.0696 0.0884 0.1019 0.1005 0.0822 0.060 0.053
2023 Submission Dioxin [t] 0.0640 0.0693 0.0877 0.1051 0.1096 0.0723 0.053 0.044
Change relative tthe 2022 Submission
[t]

Change relative tthe 2022 Submission
[%]

2022 Submission B(a)P [t] 13E3 13E3 15E3 20E3 23E3 29E3 43E3 4.0E3
2023 Submission B(a)P [t] 13E3 13E3 15E3 21E3 2.7E3 27E3 4.1E3 3.8E3
Change relative tthe 2022 Submission
t

E:]hange relative tthe 2022 Submission
[%]

2022 Submission B(b)F [t] 25E3 25E3 25E3 33E3 38E3 45E3 6.4E3 5.09E3

7.6E10 -1.2E8 -24E8 -2.7E8 -3.6E8 -3.7E5 -4.6E5 -3.8E5

0.0001% -0.001% -0.002% -0.001% -0.002% -1.9% -2.1% -2.0%

13E3 15E3 1763 21E3 23E3 23E3 28E3 2.5E3

247%  250%  252% 249% 249% 238% 236% 240%

0.044 0.048 0.055 0.069 0.074 0.075 0.093 0.082

255%  259% 261% 257% 254% 241% 235% 238%

0.97 1.05 1.20 152 1.62 1.65 2.04 1.79

270% 273% 276% 273% 269% 256% 247% 251%

0.006 0.007 0.008 0.010 0.011 0.011 0.013 0.012

201% 202% 210% 218% 210% 204% 186% 190%

0.0007 0.0007 0.0008 0.0011 0.0011 0.0011 0.0014 0.0012

149% 149%  154% 163% 158% 151% 137% 141%

0.28 0.30 0.35 0.44 0.48 0.48 0.61 0.54

181% 181% 184% 186% 186% 177% 173% 176%

-0.0002 -0.0003 -0.0007 0.0032 0.0091 -9.95E3 -0.007 -0.009

-03% -04% -08% 3.1% 9.0% -12.1% -10.9% -17.2%

-1.0E6 -14E6 3.2E5 9.2E5 3.4E4 -28E4 -16E4 -2.1E4

-0.08% -0.10% 2.15% 4.54% 14.76% -9.37% -3.73% -5.30%
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1A3b Road Transport 1990 1995 | 2000 2005 2010 | 2015 2019 2020
2023 Submission B(b)F [t] 25E3 25E3 25E3 34E3 39E3 46E3 6.2E3 5.6E3
Change relative tthe 2022 Submission
t
[C]hange relative tthe 2022 Submission
[%]
2022 Submission B(K)F [t] 1563 16E3 183 28E3 33E3 4.0E3 56E3 5.0E3
2023 Submission B(K)F [t] 15E3 16E3 19E3 29E3 34E3 4.2E3 53E3 4.8E3
Change relative tthe 2022 Submission
[t]
Change relative tthe 2022 Submission
(%]
2022 Submission 1(1,2,3)p [t] 23E3 22E3 20E3 24E3 25E3 3.1E3 45E3 4.1E3
2023 Submission 1(1,2,3)p [t] 23E3 22E3 21E3 25E3 28E3 29E3 43E3 4.0E3
Change relative tthe 2022 Submission
t
[C]hange relative tthe 2022 Submission
[%]
2022 Submission PAH [t] 76E3 76E3 7.8E3 10E2 12E2 15E2 2.1E2 1.9E2
2023 Submission PAH [t] 76E3 76E3 79E3 1.1E2 13E2 14E2 20E2 1.8E2
Change relative tthe 2022 Submission
[t]
Change relative tthe 2022 Submission
[%]
2022 Submission HCB [t] 585 6.4E5 8.4E5 98E5 9.8E5 80E5 5.7E5 5.0E5
2023 Submission HCB [t] 585 6.4E5 83E5 10E4 1.1E4 7.0E5 5.1E5 4.2E5
Change relative tthe 2022 Submission
[t]
Change relative tthe 2022 Submission
(%]
2022 Submission PCBs [t] 145 15E5 195 2.1E5 2.1E5 16E5 12E5 1.1E5
2023 Submission PCBs [t] 1465 16E5 19E5 22E5 23E5 14E5 1.0E5 8.5E6
Change relative tthe 2022 Submission
t
[C]hange relative tthe 2022 Submission
[%]

-6.7E7 86E7 39E5 1.1E4 18E4 50E5 -2.8E4 -2.8E4

-0.03% 0.03% 1.58% 3.25% 4.87% 1.10% -4.35% -4.78%

24E7 -77E7 28E5 82E5 57E5 18E4 -25E4 -2.4E4

0.02% -0.05% 1.55% 291% 1.70% 4.60% -4.49% -4.73%

-1.7E6 5.7E7 3.2E5 8.8E5 3.0E4 -2.1E4 -1.6E4 -19E4

-0.08% 0.03% 1.60% 3.73% 11.63% -6.86% -3.57% -4.61%

-3.2E6 -7.0E7 13E4 3.7E4 88E4 -25E4 -85E4 -9.2E4

-0.04% -0.01% 1.69% 3.52% 7.34% -1.73% -4.09% -4.84%

-1.7&7 -3.1E7 -75E7 3.2E6 95E6 -1.0E5 -53E6 -7.9E6

-0.29% -0.49% -0.89% 3.26% 9.61% -13.0% -9.34% -15.7%

6.6E7 69E7 46E7 11E6 2.1E6 -2.0E6 -15E6 -2.0E6

4.82% 4.61% 2.46% 5.22% 10.3% -12.2% -12.4% -18.7%

Recalculationgrom the 2022Submission

The most extensive recalculation in Road Transport between the 2021 and 2022 Submissions was due
to a reallocation of diesel oil in Road Transport in 2014. Review by the NEA of allocation of diesel
between subsectors of mobile combustion revemhloutliers which the NEA corrected for this
submission. Diesel oil utilised in mobile machinery waallazated to Road Transport for 2014 which
caused an increase of 295 TJ (+2.8%) for the whole sector. This increased the emissions of all pollutants
cakulated based on energy consumption.

Calculations of TJ of biomass were altered substantially due to an error found in the NCV for biodiesel
in previous submissions. NCV has now been corrected and is aligned with the IPCC default value. This
decreased thesnergy use of biomass by84 TJ over the timeline. This affects all pollutants reported

for biodiesel, more in the most recent years due to increased use of biofuels.

Other subsector specific recalculations are as follows:
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1A3bi Passenger CarEmissionsof all PMs have decreased over the whole timeseries after the
emission factors in COPERT was updated with version 5.5.1. The decrease was in the range of 1.8
14.9%.

1A3biii Heavyduty Trucks andBuses Emissions of Nf-have decreased over the whole timeseries
after the emission factor in COPERT was updated with version 5.5.1. The decrease was in the range of
69 ¢ 85 % for that subsector.

1A3bvii AutomobileRoad Abrasion Emissions of BC hawgcreased between submissisrior 1990
2001. This was because there was an error in the calculation file and these years the emissions were
not multiplied by 9.26 (multiplication factor for studded tyres), which they should have been.

3.4.3.5 Plannedimprovements

For future submissions it ganned, in collaboration with théTA to develop procedures to obtain
enhanced data on vehicle stock and mileage data for CORERIaver, as Iceland has over 7,000 km
of unpaved/gravel roads, and the EAI will explore options for calculating PM ensidsion these
roads.

3.4.4 DomesticNavigation (NFR 1A3dii)
Emissions are calculated by multiplying energy use with a polksigetific emission factor.

3.4.4.1 Activity Data
Total use of residual fuel pgas/diesel ojland biodiesefor DomestidNavigation is based on the N&A
annual sales statistics for fossil fuels. Activity data for fuel combustiginen inTable3.23.

Table3.23 Fuel usgkt], DomestidNavigation.

1990 1995 2000 2005 2010 2015 2020 2021

Residual Fuel Oil 3.94 476 0.54 0.88 2.61 0.44 NO NO
Gas/Diesel Oil 6.40 7.04 3.43 6.20 8.46 7.89 7.83 5.48
Biodiesel NO NO NO NO NO NO NO NO

3.4.4.2 EmissiorFactors

Emission factors for all pollutants are T1 emission factors from the 2019 EMEP/EEA Guidebook on
Navigation (Shipping® ¢ KA a OKIF LJISN) g+ a dzLJRFGSR Ay 5S0OSY0SNJI
have been updatedccordingly. Bission factoreferencesare presented irmable3.24.

Table3.24 Emission factors fdbomestic Navigation emissions.

Reference Exception

Tier 1 EF fabunker fuel oil fromTable 31 from

Residual Fuel Oil Chapter1.A3.d Navigationof the 2019 EMEP/EEA
Guidebook
Tier 1 EF fomarine diesel oil fronTable 32 from . _
Gas/Diesel Oil Chapter1.A3.d Navigationof the 2019 EMEP/EEA LIS assumed that TSP = i
i PM: 5
Guidebook

Same EFs as for gas/diesel oil as biodiesel are use

Biodiesel : :
diesel engines.
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3.4.4.3 Recalculations and Improvements

The 2019 EMEP/EEA guidebook waslated in December 2021 with new emission factors for
domestic navigation. This caused recalculations of, €O, NMVOC, TSP, BNPM s, Cu, As, and Se

for the whole timeseries, se@able3.25. Furthermore, in this update of the guidebook, emission
factors for BaP, BbF, BKF, and Ipy are no longer estimated. Additionally, some very minor recalculations
occurred due to a linking issue for 199994 thd affected all pollutants.

Table3.25 Recalculations within 1A3dii Domestic Navigation, due to Guidebook revisions of emissions factors.

1A3dii Domestic

allt 1995 2000

Navigation

[zk?]ZZS”bm'SS'O"\'O‘ 0775 0881  0.306 0.547 0.845  0.650 1266  0.615
2023SubmissioMNO,

[kt 0.735 0.837 0.285 0.508 0.792 0.600 1.191 0.566

Change relative tthe
2022 SubmissioNG,
2022SubmissiorCO
[kt]
2023SubmissiorCO
[kt]

Change relative tthe

-5.2% -5.0% -7.0% -7.1% -6.3% -7.6% -5.9% -8.0%

0.062 0.070 0.027 0.049 0.072 0.060 0.106 0.058

0.039 0.044 0.015 0.027 0.042 0.032 0.063 0.030

- 0, - 0, - 0, - 0, - 0, - 0, - 0, - 0,
2022SUbmisSiorcO 37% 36% 45% 45% 42% 47% 40% 48%
2022Submission
NMVOC [ki] 0.025 0.028 0.010 0.019 0.028 0.023 0.041 0.022
2023Submission
NMVOC [ki] 0.018 0.020 0.007 0.012 0.019 0.015 0.029 0.014
Change relative tthe
2022Submission -27% -27% -34% -35% -32% -36% -30% -38%
NMVOC
[zk?]ZZS”bm'SS'O'TSP 0030 0035 0008 0014 0026 0014 0043 0012
2023SubmissioT SP

[k(] 0.027 0.032 0.006 0.011 0.023 0.011 0.038 0.008

Change relative tthe
2022Submission -9.1% -8.6% -19% -19% -14% -24% -12% -29%
NMVOC
2022SubmissiorP Mo
[kt]
2023SubmissiorP Mg
[kt]

Change relative tthe

0.030 0.035 0.008 0.014 0.026 0.014 0.043 0.012

0.027 0.032 0.006 0.011 0.023 0.011 0.038 0.008

- 0, - 0, - 0, - 0, - 0, - 0, - 0, - 0,
202 SubmissioPM,  9-1% 8.6% 19% 19% 14% 24% 12% 29%
[Zk?]ZZS“bm'SS'O'PNbS 0.029 0.035 0.008 0.014 0.026 0.014 0.043 0.012
2023SubmissioiPM 5

[k 0.027 0.032 0.006 0.011 0.023 0.011 0.038 0.008

Change relative tthe
2022SubmissioPM.5

2022SubmissiorAs [f]  0.0005 0.0005 0.0002 0.0003 0.0005 0.0003 0.0007 0.0003
2023SubmissiorAs [t]  0.0029 0.0035 0.0005 0.0008 0.0021 0.0006 0.0038 0.0003

Change relative tthe
2022SubmissiorAs

2022SubmissiorCu [t]  0.002 0.002 0.001 0.001 0.002 0.002 0.003 0.002
2023SubmissiorCu [t]  0.011 0.012 0.004 0.007 0.011 0.007 0.016 0.007

-1.2% -8.6% -19% -19% -14% -24% -12% -29%

548% 577% 208% 190% 351% 82% 424% 0%
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1A3dii Domestic

2010 2015 2019 2020

Navigation
Change relative tthe
2022SubmissiorCu

411% 415% 365% 363% 384% 350% 393% 340%

2022Submissiorse [f]  0.0002 0.0003 0.0001 0.0001 0.0002 0.0001 0.0003 0.0001
2023Submissiorse [f]  0.0015 0.0017 0.0005 0.0008 0.0014 0.0009 0.0022 0.0008

Change relative tthe
2022Submissiorse

562% 553% 716% 728% 638% 813% 606% 900%

Recalculationgrom the 2022 Submission

For the 2022 Submissionheé NEA reallocated fuel betwedbomestic Navigation, International
Navigation and Fshing for 19961994. Some of the fuel that was previously attributedDimmestic
Navigation is now attributed tdnternational Navigation andHshing.Consequently, actity data for
this sector decreased by 45% to 67% in these yeHns cause recalculations for all reported
pollutants for this sector for 1990994,

3.4.4.4 PannedIimprovements
There are no planned improvements.

3.4.5 International Navigation (Memo ltem - NFR 1A3di(i))

The reported fuel use numbers are based on fuel sales data from the retail suppliers. The retail supplier
divides their reported fuel sales betwedmternational andDomesticNavigation based whether the
vessel is sailing to an Icelandicaforegn harbour (regardless of flagjuel used for International
Navigation can be seen Trable3.26.

Table3.26 Fuel usgkt], InternationalNavigation.

1990 1995 2000 2005 2010 2015 2020 2021
Residual Fuel Oil 0.25 NO 2.00 0.44 0.08 13.2 NO 3.48
Gas/Diesel Oil 8.53 1.05 15.0 0.12 NO 33.6 24.3 35.3

The emission factors used to estimate emissions from International Navigation are the same as those
used for Domestic Navigation and can be foundiable3.24.

3.4.5.1 Recalculations and Improvements

The 2019 EMEP/EEA guidebook was updated in December 2021 with new emission factors for
domestic navigation. This caused recalculations of, €O, NMVOC, TSP, &NPM s, Cy As,and Se

for the whole timeseriesse Table3.27. Furthermore, in this update of the guidebook, emission
factors for BaP, BbF, BkF, and Ipy are no longer estimatielitionally, some very minor recalations
occurred due to a linking issue for 199094 that affected all pollutants.

Table 3.27 Recalculations within 13di(i) International Navigationdue to Guidebook revisions of emissions
factors.

1A3di(i) International

Navigation
2022SubmissiomNOx [ki] 069 0083 132 00394 0006 355 4.88 1.91
2023SubmissioNO [kt] 063 0076 122 0038 0006  3.34 4.60 1.75
gﬂﬁ&?ﬁsﬂﬁg‘e he2022 ;80 80%  -7.2%  -19%  00%  -6.0%  5.8%  -8.0%
2022SubmissiorCO [k] 0.064 00078 0.119 0.0025 0.00029 0.30 0.41 0.18
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1A3di(i) International

D 1990 2005 2010
Navigation
2023SubmissiorCO [ki] 0.034 0.0040 0.065 0.0021 0.00029 0.18 0.24 0.09
Change relative tthe 2022

-479 -489 459 -179 0 _400 409 489
SubmissiolcO 47% 48% 45% 17% 0.0% 40% 40% 48%

2022SubmissioNMVOC [kt] 0.024  0.0029  0.045  0.0011 0.0001 0.12 0.16 0.068
2023SubmissioNMVOC [kt] 0.015  0.0018  0.030  0.0009 0.0001 0.08 0.11 0.042
Change relative tthe 2022

-37% -38% -35% -12% 0.0% -30% -30% -38%

SubmissioNMVOC

2022SubmissioTSP [ki] 00141 00016 0033 00025 00004 0119 0.168  0.036
2023SubmissioTSP [k{] 00104 00011 0026 00024 00004 0105 0.149 0026
gﬂ‘g&?:;g?ts“f he2022 o606 0%  -20%  2.0%  0.0%  -12%  -12%  -29%
2022SubmissioP Mo [ki] 00141 00016 0033 00025 00004 0119 0.168  0.036
2023SubmissioP Mo [ki] 00104 00011 0026 00024 00004 0105 0.149 0026
gﬂ‘g&?ﬁsﬁﬁu‘z Whe2022 o606 0%  -20%  2.0%  0.0%  -12%  -12%  -29%
2022SubmissioPMa.s [kt] 0013 00015 0031 000244 00004 0116 0.164  0.034
2023SubmissioP M. [kt] 0010 00011 0026 000240 00004 0105 0.149  0.026
gsg;?ssfglgui he2022 o190 4% -16%  -18%  0.0%  -96%  -9.1%  -24%
2022Submissiors [{] 0.00035 0.00004 0.00070 0.00003 0.000004 0.0020 0.0028 0.00097
2023Submissions [{] 0.00051 0.00004 0.00196 0.00030 0.000054 0.0104 0.0150 0.00097

Change relative tthe 2022
SubmissiorAs

2022SubmissiorCu [t] 0.0018 0.00021 0.0034 0.00011 0.00002 0.0094 0.013 0.0049
2023SubmissiorCu [t] 0.0078 0.00093 0.0157 0.00065 0.00010 0.0461 0.064 0.0214
Change relative tthe 2022
SubmissiorCu

2022Submissiorse [t] 0.00010 0.00001 0.00023 0.00002 0.00000 0.00087 0.0012 0.00024
2023Submissiorse [t] 0.00091 0.00011 0.00192 0.00010 0.00002 0.00614 0.0086 0.00243

Change relative tthe 2022
Submissiorse

45% 0.0% 179%  1,040% 1,260%  416% 439% 0.0%

345% 340% 362% 486% 525% 392% 395% 340%

850% 900% 735% 454% 425% 609% 600% 900%

3.4.6 Hshing NFR 1A4id)

Emissions from the Fishing sector in Iceland are significant as the fishing industry is one of the main
industries and fish products agey S 2 F LOSt | yRQa LINAYIFNE SELRNI&O®

3.4.6.1 Activity Data

Total use of residual fuel oil and gas/diesel oil for commercial fishing is based on @eaNE&fal sales
statistics for fossil fuels and includes bdllomesticand International Hshing.Activity data for fuel
combustion in theFshing sectois given inTable3.28.

Table3.28 Fuel usgkt], Fshing sector.
1990 1995 2000 2005 2010 2015 2020 2021

Residual Fuel Oil 35.6 57.2 22.3 32.6 69.9 52.4 NO NO
Gas/Diesel Oil 202.6 231.8 256.9 199.9 158.3 142.5 158.7 179.7
Biodiesel NO NO NO NO NO 0.094 0.075 0.065
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3.4.6.2 EmissiorFactors
Emission factors for all pollutants atfee same as for Domestic Navigation, and can be se@alie
3.24.
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3.4.6.3 Recalculations and Improvements

The 2019 EMEP/EEA guidebook was updated in December 2021 with new emission factors for
domestic navigationThis caused recalculations of NOO, NMVOC, TSP, BNPM 5, Cy As,and Se

for the whole timeseriesseeTable3.29. Furthermore, in this update of the guidebook, emission
factors for BaP, BbF, BkF, and Ipy are no longer estim@tietitionally, some very minor recalculations
occurred due to a linking isedfor 19901994 that affected all pollutants.

Table3.29 Recalculations within 4&ii Fishing due to Guidebook revisions of emissions factors.

1A4ciii Fishing 1990 1995
2022 Submission N(kt] 184 221 217 179 173 148 125 125
2023 Submission N(kt] 171 207 201 167 163 139 117 115
Change relative tthe 2022 Submission NO -6.9% -6.6% -7.5% -7.0% -58% -6.1% -6.9% -8.0%
2022 Submission CO [kt] 163 193 198 160 143 125 111 117
2023 Submission CO [kt] 091 110 107 089 086 074 062 061
Change relative tthe 2022 Submission CO 44% -43% -46% -45% -39% -41% -44% -48%
2022 Submission NMVOC [kt] 063 074 076 061 056 049 043 044
2023 Submission NMVOC [kt] 041 050 049 040 039 034 028 0.28
Change relative tthe 2022 Submission NMVC -34%  -43% -46% -45% -39% -41% -44% -48%
2022 Submission TSP [kt] 049 064 050 047 060 049 034 024
2023 Submission TSP [kt] 040 055 039 038 053 043 028 0.17
Change relative tthe 2022 Submission TSP -18% -43% -46% -45% -39% -41% -44% -48%
2022 Submission PiI[kt] 049 064 050 047 060 049 034 024
2023 Submission Pi[kt] 040 055 039 038 053 043 028 0.17
Change relative tthe 2022 Submission Pl -18%  -43% -46% -45% -39% -41% -44% -48%
2022 Submission PM[kt] 047 062 048 045 058 047 033 0.22
2023 Submission PM[kt] 040 055 039 038 053 043 028 0.17
Change relative tthe 2022 Submission PM -14%  -43% -46% -45% -39% -41% -44% -48%
2022 Submission As [t] 0.010 0.012 0.011 0.010 0.010 0.008 0.007 0.01
2023 Submission As [t] 0.032 0.048 0.025 0.030 0.054 0.041 0.023 0.01
Change relative tthe 2022 Submission As 227% 297% 123% 213% 448% 397% 241% 0.0%
2022 Submission Cu [t] 0.048 0.058 0.056 0.047 0.046 0.039 0.032 0.032
2023 Submission Cu [t] 0.223 0.275 0.254 0.217 0.227 0.191 0.153 0.140
Change relative tthe 2022 Submission Cu 368% 377% 355% 366% 397% 390% 369% 340%
2022Submissiorse [t] 0.0035 0.0046 0.0035 0.0033 0.0044 0.0035 0.0024 0.0016
2023Submissiorse [t] 0.0277 0.0352 0.0304 0.0268 0.0305 0.0253 0.0191 0.0159
Change relative tthe 2022Submissiorse 704% 664% 778% 712% 597% 617% 695% 900%

Recalculationgrom the 2022 Submission

The NEA reallocated fuel between Domestic Navigation, International Navigation, and Fishingfor 1990
1994. Some of the fuel thatas previously attributed to Domestic Navigation is now attributed to
International Navigation and Fishing. This caused recalculations for all reported pollutants for this
sector for 19961994 relative to the fuel reallocation. Subsequently, fuel in tehiRg sector increased
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by between 1.20.3% for 19961993, and there was a very minor decrease in residual fuel oil use in
1994.

3.5 Fugitive Emissions (NFR 1B2)

In Iceland, fugitive emissions occur only from two sources: Distributiddil ¢foducts (1B2av) rad
GeothermalEnergyProduction (1B2d).

3.5.1 Distribution of Gl Products NFR 1B2av)

NMVOC emissions from distribution of oil products are estimated by multiplying the total imported
fuel with an emission factor.

3.5.1.1 Activity Data
The calculations are based on yearly fuel import data providesl by

3.5.1.2 Emission Factors
The emission factor is taken from Table 4.2.4 2006 IPCC Guidelines Tanker Trucks and Rail Cards and is
0.00025 Gg per,@00m? total oil transported.

3.5.1.3 Recalculations andimprovements
No recalculations were performed for this sector.

3.5.1.4 Planned Improvements
No improvements are planned for this sector.

3.5.2 GeothermalEnhergy NFR 1B2d)

Iceland relies heavily on geothermal energy for space heating and to a significant extentfiocigte
production (27% of the total electricity production in 2016). Geothermal energy is generally considered
to have a relatively low environmental impact. EmissiorS@fare commonly considered to be among

the negative environmental effects of geatmal power production, even though they have been
shown to be considerably less extensive than from fossil fuel power plants, or 19 times less
(Baldvinsson, 2011)ery small amounts of methane, but consideratpigntities of sulphur in the

form of hydrogen supplied @8) are emitted from geothermal power plants. ThgsHalues are
stoichiometrically converted t&Q and reported as such.

3.5.2.1 Activity Data and Emissions

The HS concentration in the geothermal steansite and timespecific and can vary greatly between
areas and the wells within an area as well as by the time of extraction. The total emissions estimate of
H.S is based on direct measurements. The enthalpy and flow of each well are measured agd the H
concentration of the steam fraction determined at the wellhead pressure. The steam fraction of the
fluid and its HS concentration at the wellhead pressure and the geothermal plant inlet pressure are
calculated for each well. Information about the perioccbavell discharged in each year is then used

to calculate the annual 43 discharge from each well and finally the totz® i determined by adding

up the HS discharge from individual wells.

The CarbFixproject, located at theHellisheidiPower Plant hasbeen pioneeringCQ capture and
reinjection on site into the basaltic subsurface, and has proven rapid and complete reaction to calcium
carbonate precipitategMatter, et al., 2016) A sister projectSulFix consists of sepatimg H.Sfrom
the steam and also reinjecting the gas into the subsurface and mineralizing on contact with the basalt
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host rock.Injection ofH;Sstarted in 2014 aHellisheidi This project has had a significant impact on
sulphur emissions from geothermadwer production atHellisheidi

Table3.30 shows the electricity production with geothermal energy and the tetéphur emissions
(calculated a$Q).

Table3.30 Electricity productionrad emissions from geothermal energy in Iceland.

1990 1995 2000 2005 2010 2015 2020 2021
Electricity productiofGWH 283 290 1,323 1,65 4,465 5,003 5,961 5,802
Sulphur emissiongkt SQ] 13.3 11.0 26.0 30.3 58.7 42.4 39.3 47.7

3.5.2.2 Recalculationgnd Improvements
No recalculations were done for this sector.

3.5.2.3 PannedIimprovements
For future submissions the plan is to differentiate between emissions linked to electricity production
and those linked to district heating.
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4 Industrial Processes and Product Use (IPPU)J$¢EdR 2)

4.1 Overview

As a result of the expansion of tHadustrial sector, the contribution of this sector to the total
emissions has been increasing since 1990. By far the main contributor to the emissionisi$ sector

is metal production (aluminium, ferrosilicon alloy, and silicon metal in recent years). The emission
trends of the various pollutants closely match the opening and closing of various facilities.

While most of the air pollutant emissionfn the industrial processes sector can be traced back to
the metal production industry, exceptions include NMVOC, which mostly originate from solvents and
product use NH: which comes from the mineral wool industand Capacitor Productiorand most
heavymetals that are emitted during the use of fireworks and tobacco@2i&r Solvent and Product
Use.

The Industrial Processes and Product Use (IPPU) sector is divided into the following subsectors:

Mineral Industry (NFR 2A)

Chemical Industry (NFR 2B)

Metal Production (NFR 2C)

Solvent and Product Use (NFR 2D)
Other Solvent andProduct Use (NFR 2G)
Other Industry Production (NRF 2H)
Food and Beverages Indust{iyFR 2H2)

= =4 -8 -8 -8 -2 -

A summary of the categories included in tiiRPUsector by pollutant, including thier methodology
used, igpresented inTable4.1 to Table4.3.

Table4.1 Overview table NECD gases, RN CO (NA not available, N@ not occurring).

Sector NECD Gases PM
NGO, NMVOC SQ NHs PMxs  PMyo TSP BC (6{0)
2A1  Cement Productich  NO NO NO NO NO NO NO NO NO
2A2 Lime Production NO NO NO NO NO NO NO NO NO
2A3 Glass production NO NO NO NO NO NO NO NO NO
Quarrying and
2A5a  Mining of Minerals NA NA NA NA T2 T2 T2 NA NA

other than Coal
Construction and

2A5b ", NA NA NA NA T1 T1 T1 NA NA
Demolition
Storage, Handling,
2A5¢c and Transport of NO NO NO NO NO NO NO NO NO

Mineral Products
OtherMineral

2A6 Products (Mineral NA NA T3 T3 T2 T3 T2 T2 T3
Wool)

Ammonia

2B1 Brogno e IE IE IE IE IE IE IE IE IE

2B2 Nitric Acid NO NO NO NO NO NO NO NO NO
Production

2B3 Adipic Acid NO NO NO NO NO NO NO NO NO
Production

2B5 Carbide Production NO NO NO NO NO NO NO NO NO
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NECD Gases PM
NG, NMVOC SQ NHs PM; 5 PMio TSP BC CcO

Sector

Titanium Dioxide

2B6 Production NO NO NO NO NO NO NO NO NO
2B7  Soda Ash Productio NO NO NO NO NO NO NO NO NO
2B10a Diatomite? NO NO NO NO NO NO NO NO NO
2B10a FertiliseP NO NO NO NO NO NO NO NO NO

Storage, Handling,
2B10b  andTransport of NO NO NO NO NO NO NO NO NO
Chemical Products
Iron and Steel

2C1 : NO NO NO NO NO NO NO NO NO
Productiort

2C2 Ferroalloys T2 T2 T3 NA  TUT3 TUT3 T3 T1 T2
Production

pcg  Primary Aluminium ., NA T3 NA T2 T2 T3 T2 T2
Production
Secondary

2C3 Aluminium NA NA NA NA T2 T2 T3 T2 NA
Production

2C4 Magnesium NO NO NO NO NO NO NO NO NO

Production
2C5 Lead Production NO NO NO NO NO NO NO NO NO
2C6 Zinc Production NO NO NO NO NO NO NO NO NO
2C7a  Copper Production NO NO NO NO NO NO NO NO NO
2C7b Nickel Production NO NO NO NO NO NO NO NO NO
2C7c Capacitor Productiolr  NA NA NA T3 NA NA NA NA NA

Storage, Handling,
2C7d and Transport of NO NO NO NO NO NO NO NO NO
Metal Products
Domestic Solvent
2D3a Use Including NA T2b NA NA NA NA NA NA NA

Fungicides

2D3b Roai;?t:/zlarl]tg with A T1 NA NA T1 T1 T3 T1 NA
2D3c Asphalt Roofing NO NO NO NO NO NO NO NO NO
2D3d Coating Applications  NA T2 NA NA NA NA NA NA NA
2D3e Degreasing NA T1 NA NA NA NA NA NA NA
2D3f Dry Cleaning NA T2 NA NA NA NA NA NA NA
2D3g Chemical Products NA T2 NA NA NA NA NA NA NA
2D3h Printing NA T1 NA NA NA NA NA NA NA
2D3i Creosote NO NO NO NO NO NO NO NO NO
2D3i bg:]geag'rcefeor'\‘/’aet?\fes NA T2 NA NA NA NA NA NA NA
2D3i  Aircraft Deicing NA T2 NA NA NA NA NA NA NA
2G4 Tobacco T2 T2 NA T2 T2 T2 T2 T2 T2
2G4 Fireworks T2 NA T2 NA T2 T2 T2 NA T2
2H1 P”'IF;I gﬂ(sjt;aper NO NO NO NO NO NO NO NO NO
oHp  Food I?]githfyverage NA T2 NA NA NA NA NA NA NA
2H3 O”;i;:;i‘fet:a' NO NO NO NO  NO NO NO NO  NO

2l Wood Processing  NO NO NO NO NO NO NO NO NO

2] Production of POPs  NO NO NO NO NO NO NO NO NO
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NECD Gases PM
NG, NMVOC SQ NHs PM; 5 PMio TSP BC CcO

Sector

Consumption of

2K POPs and Heavy NO NO NO NO NO NO NO NO NO
Metals
Other Production,
Consumption,
2L Storage, NO NO NO NO NO NO NO NO NO

Transportation, or

Handling of Bulk

Products

1Cement Production was operational until 2011 and used Tier 3 and Tier 1 methodology.
2Fertiliser Production (2B10a) was operational until 2001 and used Tier 3 methodologyn(i}O
3Diatomite Production was operational until 2004 and used Tier 3 methodologyoiiNy).
4lron Production was operational from 2014 to 2016 and used Tier 2 methodology for all pollutants except HCB which used
Tier 1 methodology.
5Creosotes wer@mported until 2011 and used Tier 2 methodology.
Table4.2 Overview table POPs (Aot available, N@ not occurring).

POPs
Sector Dioxin PAH HCB PCB
2A1 Cement Production NO NO NO NO
2A2 LimeProduction NO NO NO NO
2A3 Glass Production NO NO NO NO
2ABa Quarrying and Mining of Minerals NA NA NA NA
other than Coal
2A5b Construction and Demolition NA NA NA NA
2ABC Storage,Nl]liﬁgnrd"jllllng;oaénudctzranspon o NO NO NO NO
2A6 Otheernere::VIZ:;)l)ducts (Mineral T1 NA NA NA
2B1 Ammonia Production IE IE IE IE
2B2 Nitric Acid Production NO NO NO NO
2B3 Adipic Acid Production NO NO NO NO
2B5 Carbide Production NO NO NO NO
2B6 Titanium Dioxide Production NO NO NO NO
2B7 SodaAsh Production NO NO NO NO
2B10a Diatomite NO NO NO NO
2B10a Fertiliser NO NO NO NO
2B10b Storage, Hanc_iling, and Transport c NO NO NO NO
Chemical Products
2C1 Iron and Steel Production NO NO NO NO
2C2 Ferroalloys Production T3 T3 NA NA
2C3 Primary Aluminium Production T2/T3 T2/T3 NA NA
2C3 Secondary Aluminium Production T3 NA T2 NA
2C4 Magnesium Production NO NO NO NO
2C5 Lead Production NO NO NO NO
2C6 Zinc Production NO NO NO NO
2C7a Copper Production NO NO NO NO
2C7b NickelProduction NO NO NO NO
2C7c Capacitor Production NA NA NA NA
2C7d Storage, Handling, and Transport c NO NO NO NO
Metal Products
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Sector

Dioxin

2D3a DomestlcFSL:)nl\éeizg(tjlélsse Including NA NA NA NA
2D3b Road Paving with Asphalt T2 NA NA NA
2D3c AsphaltRoofing NO NO NO NO
2D3d Coating Applications NA NA NA NA
2D3e Degreasing NA NA NA NA
2D3f Dry Cleaning NA NA NA NA
2D3g Chemical Products NA NA NA NA
2D3h Printing NA NA NA NA
2D3i Creosotes NO NO NO NO
2D3i Organic Solvedborne Preservatives NA NA NA NA
2D3i Aircraft Deicing NA NA NA NA
2G4 Tobacco T2 T2 NA NA
2G4 Fireworks NA NA T3 NA
2H1 Pulp and Paper Industry NO NO NO NO
2H2 Food and Beverages Industry NA NA NA NA
2H3 Other Industrial Processes NO NO NO NO
2l WoodProcessing NO NO NO NO
2] Production of POPs NO NO NO NO
oK Consumption of POPs and Heavy NO NO NO NO
Metals
Other Production, Consumption,
2L Storage, Transportation, or Handlin NO NO NO NO
of Bulk Products

Table4.3 Overview table heavy metals (Aot available, N@ not occurring).

o Heavy Metals
Pb Cd Hg As Cr Cu Ni Se Zn
2A1 Cement Production NO NO NO NO NO NO NO NO NO
2A2 Lime Production NO NO NO NO NO NO NO NO NO
2A3 Glass Production NO NO NO NO NO NO NO NO NO
oA5q  Quamyingand Miningof -\ A NA NA O NA O NA NA NA NA
Minerals other than Coal
2A5b Construction and NA NA NA NA NA NA NA NA NA
Demolition
Storage, Handling, and
2A5c Transport of Mineral NO NO NO NO NO NO NO NO NO
Products
276 Other Mineral Products — \x - yoA NA  NA  NA NA NA NA  NA
(Mineral Wool)
2B1 Ammonia Production IE IE IE IE IE IE IE IE IE
2B2 Nitric Acid Production NO NO NO NO NO NO NO NO NO
2B3 Adipic Acid Production NO NO NO NO NO NO NO NO NO
2B5 Carbide Production NO NO NO NO NO NO NO NO NO
2B6 Titanium Dioxide NO NO NO NO NO NO NO NO NO
Production
2B7 Soda Ash Production NO NO NO NO NO NO NO NO NO
2B10a Diatomite NO NO NO NO NO NO NO NO NO
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Heavy Metals

Sector Pb Ccd Hg As Cr Cu N Se zn

2B10a Fertiliser NO NO NO NO NO NO NO NO NO

Storage, Handling, and
2B10b Transport of Chemical NO NO NO NO NO NO NO NO NO

Products
2C1 Iron and Steel Production NO NO NO NO NO NO NO NO NO
2C2 Ferroalloys Production T3 T3 T3 T3 T3 T3 T3 NA T3
2C3 Primary Aluminium NA NA NA NA NA NA NA NA NA
Production
2C3 Secondary Aluminium ——\\ - nA NA O NA NA NA NA NA NA
Production
2C4 Magnesium Production NO NO NO NO NO NO NO NO NO
2C5 Lead Production NO NO NO NO NO NO NO NO NO
2C6 Zinc Production NO NO NO NO NO NO NO NO NO
2C7a Copper Production NO NO NO NO NO NO NO NO NO
2C7b Nickel Production NO NO NO NO NO NO NO NO NO
2C7c Capacitor Production NA NA NA NA NA NA NA NA NA
Storage, Handling, and
2C7d Transport of Metal NO NO NO NO NO NO NO NO NO
Products
2D3a Domestic SolventUse o NA NA NA  NA  NA  NA  NA

IncludingFungicides
2D3b Road Paving with Asphalt NA NA NA NA NA NA NA NA NA

2D3c Asphalt Roofing NO NO NO NO NO NO NO NO NO
2D3d Coating Applications NA NA NA NA NA NA NA NA NA
2D3e Degreasing NA NA NA NA NA NA NA NA NA
2D3f DryCleaning NA NA NA NA NA NA NA NA NA
2D3g Chemical Products NA NA NA NA NA NA NA NA NA
2D3h Printing NA NA NA NA NA NA NA NA NA
2Da3i Creosotes NO NO NO NO NO NO NO NO NO
2D3i Organic Solverborne NA NA NA NA NA NA NA NA NA
Preservatives
2D3i Aircraft Deicing NA NA NA NA NA NA NA NA NA
2G4 Tobacco T2 T2 T2 T2 T2 T2 T2 T2 T2
2G4 Fireworks T3 T2 T2 T2 T2 T2 T2 NA T2

2H1 Pulp and Paper Industry  NO NO NO NO NO NO NO NO NO
Food and Beverages

2H2 NA NA NA NA NA NA NA NA NA

Industry
2H3 Other Industrial Processes NO NO NO NO NO NO NO NO NO
2l Wood Processing NO NO NO NO NO NO NO NO NO
2] Production of POPs NO NO NO NO NO NO NO NO NO
ok~ ConsumptionofPOPsanc v o No NO O NO NO  NO  NO  NO
Heavy Metals
Other Production,
2L Consumption, Storage, g N0 NO NO NO NO  NO  NO

Transportation, or Handlinc
of Bulk Products

Table4.4 shows which subsectors in IPPU are key categories for winipblautants. A key category is
one that isprioritisedwithin the national inventory system because it is significantly important for one
2NJ I ydzYoSNJ 2F AN LRttdziltyda Ay | O2dzyGiNBQa
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level, the trend, or the uncertainty in emissiofEEA, 2019 Categories whose cumulative percentage
contribution is greater than 80% should be identified as key.

Table4.4 Key categoriefor air pollutants within IPPU.

SQ, NQ, NH;, NMVOC, PM, B@nd CO
1990 2021 Trend

éﬁf;? Quarrying and Mining of Minerals other thar PMys PMo, TSP
2A5b Construction and Demolition PM.s, PMio, TSP PMs, PMyo, TSP PMo, TSP
2C2Ferroalloys Production SQ, PMs, PMp NQ, PMs NGO
2C3 AluminiunProduction PM.s, PMy, CO Pl\l:/(l?; ?gppgkcs o Pl\li/l?; _Is_gppgbcs d
2D3a Domestic Solvent Use Including Fungicides NMVOC NMVOC NMVOC
2D3d Coatind\pplications NMVOC NMVOC
2H2 Food and Beverages Industry NMVOC NMVOC
Persistent Organic Pollutants (POPSs)

1990 2021 Trend
2C2 Ferroalloys Production PAH4 PAH4
2C3 AluminiuniProduction PAH4, HCB PAH4
2G Other Product Use (Fireworksbacco) HCB HCB

Heavy Metals (HMs)

1990 2021 Trend
2C2 Ferroalloys Production Cd, As Cd, As
2G Other Product Use (FireworRebacco) Cd Pb, Cd, Cu, Ni, Zn

4.2 GeneralMethodology

Methodology is generally based on the most recent EMEP/EEA air pollutant emission inventory
Guidebook (EEA, 2019)In most cases, emissions are calculated by multiplying the quantity of
production or product use with pollutargpecific emissions factors. Emissions factors are also taken
from the Standardized Toolkit for Identification and Quantification of Releases of Dioxins, Furans and
Other Unintentional POR&JNEP, 2013Vtslipp til luftav dioksiner | NorgéStatistics Norway, 2002)

the 2006 IPCC Guidelines for Greenhouse Gas Invent@REC, 20063s well as planspecific
emission factors derived from direct measurements a ghants. Activity data is collected from data
reported under the EU ETS (as per Directive 2003/87/EC of the European Parliament and of the
Council), Statistics IcelanHiggstofa islands(SI), Green Accounting or directly from the operators.
Detailed, adwity-specific methodology for emission estimates is described for each subsector. Work is
underway toharmonisethis reporting with data reported under the-BRTR Regulation (Regulation
(EC) No 166/2006).

4.3 Mineral Industry (NFR 2A)

4.3.1 Cement Productior(NFR 21)

The single cement plant in Iceland produced cement from shell sand and rhyolite in a rotary kiln using
a wet process. The raw material calcium carbonate, which came from shell sand, was calcinated in the
production process. The resulting calcium oxiges heated to form clinker and then crushed to form
cement.
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The production at the cement plant in Iceland slowly decreased after 2000. The construction of the
KarahnjukamydropowerPant (building time from 2002 to 2007) along with increased activittha
construction sector (from 2003 to 2007) increased demand for cement, and the production at the
cement plant increased again between 2004 and 2007, although most of the cement used in the
country was imported. In 2011, clinker production at the planswg@% less than in 2007, due to the
collapse of the construction sector. Late 2011 the plant ceased operation.
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4.3.1.1 Activity Data

Process specific data on cement production, clinker production and amounts of coal were collected by
the Environment Agency of Iand Umhverfisstofnuh (EA) directly from the cement production
plant.

4.3.1.2 Emission Factors

Emission factor for dioxin is taken from the Toolkit for Identification and Quantification of Dioxin and
Furan Releasd&JNEP, 2013 he factor applies for wet kilns, with ESP/FF temperature < 200°C and is
0.05 pg ITEQ/t cement. The HCB emission factor is based on the chapter Sources of HCB emissions
from the Emission Inventory Guidebo@EEA, 2007)Emssion factors for TSPMy, and PM, s are
based on measurements and the BC emission factor (3P%/ef) is based on the 2019 EMEP/EEA
Guidebook. Emission estimates for,S@e based on measurements from the plant but include both
processrelated and combustiomelated emissions, and the total $&missions are reported under
2A1Cement ProductionEmission®f PAHNQ, CQand NMVOC originate mainly from combustion
and arereported under 1A2f (Stationarombustion inManufacturingindustries andConstruction:
Non-metallicMinerals); processelated emissions for those pollutants are not applicable. All emission
factors used are summagd in the table below.

Table4.5 Emission factors f&2A1 @mentProduction
Dioxin HCB TSP PMio PM:s BC

[ug/t 1-TEQ] w> 3K [ka/kt] [ka/kt] [ka/kt] % of PM5s
Cement Production 0.050 11 220 200 100 3.0%

4.3.1.3 Recalculations andimprovements
No recalculations were made @mentProduction (2A1) for this submission.

4.3.1.4 Planned Improvements
No improvements are currently planned for this subsector.

4.3.2 Lime Production (NFR 2A2)

This activity does not occur in Iceland.

4.3.3 Glass Production (NFRA3)

This activity does not occur in Iceland.

4.3.4 Quarrying and Mining of Minerals other than Coal (NFR 2A5a)

4.3.4.1 Activity Data

The activity data was retrieved frothe Icelandic Road and Coastal Administratidegagerdin (IRCA)
who provided a timeseries frorhi999 of aggregates with used by tH&CAfor road construction
divided by the nature of the depositurrently no data is available prior 1899 so theaverage 1999
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2001 has been used for the years 199099 Data from the IRCA was also used to estimalkech
proportion of aggregate production is used by others (municipalities, private companies, etc.).
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4.3.4.2 Emission Factors

Only particulate matter emissions, that is TS, and PM:s arise from this categoryThe
methodology follows Tief technologyspedfic approachof the 2019 EMEP/EEA Guideboakd
divides the emission into drilling and blasting, material processing, internal transport, material
handling operations, and wind erosion from stockpiles.

The parameters to calculate the emission factars taken fromSection 3.3, Chapter 2.A.5.a of the
Guidebook. Parameters concerning the nature of the quarries within Iceland were retrieved from the
IRCA. Where countigpecific parameters are not available, the sample parameters based on French
context fromthe 2019 EMEP/EEA Guidebook are used. Average values are used as an input in the
spreadsheet model provided by the 2019 EMEP/EEA Guidebook to calculate the emission factors used.
All quarries in Iceland are small quarries (yearly production less thaktl.O@o data is available on

the amount of recycled aggregate, produced from Construction and Demolition residues. Therefore,
the emissions from recycled aggregate is not estimated. No data is available on the distance travelled
by dumpers within the quaies and the emissions from that part is therefore not estimafeable4.6

shows the emission factors used that show the emissions per tonne of aggregate production.

Table4.6: Emission factors used within 2A5a Quarrying and Mining of Minerals.

SR Drilling . . Internal Material Handling Wind Erosion from
Factorsg and Material Processing . )
. . Transport Operation Stockpiles
Quarrying  Blasting
and Mining  Crushed Crushed Sand & Crushed Sand& @ Crushed Sand &
(2A5a) Rock Rock Gravel Rock Gravel Rock Gravel
TSP [g/t] 1.23 10.45 5.72 NE 10.66 2.29 41.3 20.7
PMio[0/t] 0.65 3.79 217 NE 5.04 1.08 20.7 10.3
PMs [g/t] 0.64 0.68 0.58 NE 0.76 0.16 8.26 4.13

4.3.4.3 Recalculations and Improvements
Since last submission there has been a tier upgrade from Tier 1 to Tieralsled.7.

Table4.7: Recalculations within 2A5a Quarrying and Mining of Minerals other than Coal, due to tier upgrade.

2A5b, Construction an@Demolition

2022 Submission TSfkt] 044 044 044 115 098 035 0.671 0.671
2023 ubmission TSfkt] 065 065 062 034 053 013 0.066 0.041
Change relative tthe 2022 Submission TSP 48%  48%  41% -70% -46% -62% -90% -94%
2022 Qubmission PNy [kt] 022 022 022 057 048 017 0.329 0.329
2023 Qubmission PNy [kt] 031 031 029 016 025 006 0.031 0.019
Change relative tthe 2022 Submission P\ 43% 43% 36% -71% -48% -64% -90% -94%
2022 Qubmission PMs [kt] 0.022 0.022 0.022 0.057 0.048 0.017 0.033 0.033
2023 Submission PMs [kt] 0.109 0.109 0.103 0.057 0.089 0.022 0.011 0.007
Change relative tthe 2022 Submission PMs 405% 405% 380% 1.4% 85% 29% -66% -79%

4.3.4.4 Plannedimprovements
No improvements are currently planned for this subsector.

112



U

Informativelnventory Report, Iceland023

4.3.5 Construction and Demolition (NFR 2A5b)

4.3.5.1 Activity Data

To retrieve activity data, themount of buildingger construction year, subdivided by the type of
houses (terraced, detached, senetached, apartment buildings, nemesidential buildings)is
obtained fromthe Housing and Construction Authorifyata about road construction is retrieved from
the IRCAor the yearssince2003and for the remaining time series is estimated as averd@§s2011.

4.3.5.2 Emission Factors

The methodology follows Tier 1 of the 2019 EMEP/EEA Guidebook. Default values from the Guidebook
are used for the duration of construction (houses 0.5, apartment buildings 0.75asiaential 0.83

and roads 1.00 years), for the control efficiency (houwsespartment building®, nonresidential 0.5,

roads 0.5), silt content is assumed to be 20% and the Thornthwaite Precipitateporation Index

was calculated with precipitation and temperaturatd recorded at a weather station in Reykjavik.
Only particulate matter emissions, that is TBRLo, and PM s arise from this category.

The implementation of a Tier 3 method it is not possible to source any of the required data. US EPA
provides methodolgies with AR42 that require very detailed local data. The 2019 EMEP/EEA
Guidebook states that collection of such data is likely to be possible only for individual large point
sources. This data is not available for any Construction and Demolition Sitesaind.

4.3.5.3 Recalculations and Improvements
Recalculation has been made for the whole timeseries due to updated activity data about constructed
buildings from the Housing and Construction Authority. The effects can be séabla?.8.

Table4.8: Recalculations within 2A5b Construction and Demolition due to updated activity data.

2000 2020
4.283 2.066
4.279 2.071

2A5Db, Construction and Demolition 1990

1995
3.9103 4.863
3.9098 4.863

2005
3.105
3.103

2010
6.185
6.186

2015
0.960
0.961

2019
1.921
1.921

20223ubmission TSP [ki]
20233ubmission TSP [kt]
Change relative tthe 2022

Ubmission TSP

-0.013% -0.010% -0.080%

-0.072% 0.014% 0.152%

-0.036% 0.212%

20223ubmission PN [t]

1.1692 1.4539 1.2812

0.9295 1.8492 0.2872

0.5753 0.6187

20233ubmission PN [t]

1.1691 1.4537 1.2801

0.9288 1.8494 0.2877

0.5751 0.6200

Change relative tthe 2022
Submission P

-0.013% -0.010% -0.081%

-0.072% 0.014% 0.153%

-0.036% 0.208%

20223ubmission PMs[t]

0.11692 0.14539 0.12812

0.09295 0.18492 0.02872

0.05753 0.06187

20233ubmission PMs[t]

0.11691 0.14537 0.12801

0.09288 0.18494 0.02877

0.05751 0.06200

Change relative tthe 2022
Submission PMls

-0.013% -0.010% -0.081%

-0.072% 0.014% 0.153%

-0.036% 0.208%

Recalculatios from the 2022 ubmission

The Thornthwaite Precipitatieavaporation Index was recalculated for the whole timeseries for the
20223ubmission. It is now based on monthly averages instead of yearly averages. This influences the
particulate matter emissions since soil moisture hag@ng influence on soil dust sensitivity.

4.3.5.4 Planned Improvements
No improvements are currently planned for this subsector.
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4.3.6 Storage, Handling, and Transport of Mineral Products (NFR 2A5c)

Informative hventory Report, Iceland023

Thisemissions within the sector are insignificant and therefoog estimated.
4.3.7 Mineral Wool Production (NFR 2A6)

There is one mineral wool production plant in operation in Iceland. Although it is an activity falling
under Annex | of Directive 2003/87/E (ETi®e@ive), it is excluded from the EU ETS scheme following

the conditions described in Article 27 of the ETS Directive. The operator submits annual emission
reports for GHGs to the EAI, using the same template as the companies reporting within the EU ETS
scheme.

4.3.7.1 Activity Data
Activity data for the mineral wool plant originates from the annual emission reports mentioned above,
as well as annual Green Accounting reports.

4.3.7.2 Emission Factors

Emissions of dioxins are calculated from the amount (weight) of eleesraged in the production
process. The emission factor is taken froislipp til luft av dioksiner i Nord&tatistics Norway, 2002)
PAH emissions are not applicable. Emissioi®®é#re calculated using the S content of #lectrodes
used.Emission Factorsf CONH;, and PMio were calculated based on measurements at the factory.
In the case oNH; and PMi,, measurements were available every second year from 2009. For those
years the actual measurements were used to derive a yg@ecific emission factor. For the years in
between, the average of the emission factor of the previous year and of the following year was used.
For all years prior to 2009, the averalg-of measurement009, 2011, 2013, and 201#as used.
Since 2018 yearly total emissions fék; are communicated from company directiySPand PM: 5

were calculated fron®Myo using the TSP vBMio vs.PMzsratios given irifable 3.5 inChapter 2.A.3n

the EMEP/EEA Guibdook (EEA, 2019)BC was calculated using the ratio bk s given in the
EMEP/EEA GuidebodEEA, 2019NCO, and NMVOC emissions originate from combustion and are
reported under 1AR Table4.9 shows the emission factors used fdineral Wool Production.

Table4.9 Emission factoror Mineral Wool Production for NHs, CO,TS?, and P\b the values ardEF averages
for the whole timeling

N[ co TSP PMho PMbs BC Dioxin

[/ki] [t/ki] %of PMo  [t/kf] % of TSP % of PMs  [ug/t I-TEQ/]
Mineral Wool 1.12 1.40 114% 1.01 78% 2.0% 1.6
Production

4.3.7.3 Recalculations and Improvements

PM, CO, and NHprior to 2018) emissions are calculated based on number of hours/year the factory
is in operation. Until now, a whole year production was assumed. Now, factory data about number of
hours/year in production are used. This data is available since 2016reB2015, the average
production per hour for 2012019 is used to calculate production hours per year. Since number of
production hours is less than total hours, these recalculations led to reduction in emission.

In addition, the factory data about PM esgions were assumed to be TSP but arg,Phhis was now
corrected in the inventory and TSP and RMre calculated from the PMusing the ratios from the
2019 EMEP/EEA Guidebook as described allal#e4.10 shows the effect of the change.
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Table4.10: Recalculations within 2A6 Mineral Wool Production, due to updated data of PM, CO, afrdrivH
the factory as well as correction of size distribution.

2A6Mineral Wool Production 1995 2000

2022 Submission TSR] 15.8 18.7 21.2 25.4 14.4 16.7 30.5 9.7
2023 Qubmission TSR] 4.9 5.8 6.5 5.8 6.1 9.7 21.6 6.6
Change relative tthe 2022 Submission TSP -69% -69% -69% -77% -57% -42% -29% -31%
2022 Submission P [t] 13.9 16.4 18.6 224 12.6 14.7 26.8 8.5
2023 Submission P [t] 4.3 5.1 5.8 51 54 8.6 19.0 5.8
Change relative tthe 2022 Submission PNy -69% -69% -69% -77% 57% -42% -29% -31%
2022 Submission PMs[t] 12.2 14.5 16.4 19.7 111 12.9 23.7 7.5
2023 Submission PMs[t] 3.8 4.5 51 4.5 4.7 7.5 16.8 5.2
Change relative tthe 2022 Submission PMls  -69% -69% -69% -77% -57% -42% -29% -31%
2022 QubmissionBC[t] 024 029 033 039 022 026 047 0.15
2023 QubmissionBC[t] 008 009 010 0.09 009 015 034 0.10
Change relative tthe 2022 SubmissionBC -69% -69% -69% -77% -57% -42% -29% -31%
202231bmission CO [t] 16.4 194 219 15.3 4.8 4.9 5.3 5.3
202331bmission CO [t] 16.4 194 219 13.2 1.5 25 3.3 3.2
Change relative tthe 2022Submission CO 0.0% 0.0% 0.0% -14% -68% -49% -38% -40%
20223ubmission NHl[t] 16.2 19.2 21.8 26.2 14.9 15.7 14.0 14.4
2023ubmission NHl[t] 6.3 7.5 8.5 13.8 5.2 8.1 14.0 14.4
Change relative tthe 2022 Submission Nk -61% -61% -61% -47% -65% -49% 0.0% 0.0%

4.3.7.4 Planned Improvements
No improvements are currently planned for this subsector.

4.4 Chemical Industry (NFR 2B)

4.4.1 AmmoniaProduction (NFR 2B1)

Ammonia was produced amongst other fertilisers during the period 288Xl. The associated
emissions are marked as Included Elsewhere under 2B1 Ammonia Production and are included in the
emissions reported under 2B10a other: Fertilifgoduction. The emission estimation methodology
associated with Ammonia Production is also described there.

4.4.2 Nitric Acid Production (NFR 2B2)

This activity does not occur in Iceland.

4.4.3 Adipic Acid Production (NFR 2B3)

This activity does not occur in Iceland.

4.4.4 Carbide Production (NFR 2B5)

This activity does not occur in Iceland.

4.4.5 Titanium Dioxide Production (NFR 2B6)

This activity does not occur in Iceland.
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4.4.6 Soda Ash Production (NFR 2B7)
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This activity does not occur in Iceland. Emissions from the use of soda #wh silica (diatomite)
industry (NFR 2B10a; reported until 2004) are reported under that NFR code.

4.4.7 Chemical Industry: Other (NFR 2B10a)

The only chemical industry that existed in Iceland was the productidertiiiser and diatomite. The
fertiliser production plant ceased its operations in 2001 and the diatomite production plant was closed
down in 2004. This industry is not considered to be a source of POPs nor heavy metals.

Thefertiliser production plant was operational untithere was an explosion #e sitein 2001. In the
early days of the factory, only one typefeftiliserwas produced (a nitrogefertiliser), whereas at the
end of its production phase it was producing over 20 different typesedilisers. CQ and CH
emissions are considered insignificant, as fdmiliser plant used Hproduced onsite by electrolysis.
MethodologyNQ, and N.O emissions were reported directly by the factory to &l

4.4.7.1 Activity Data

When the fertiliser production plant was operatidriaireported its emissions of N@nd NO to the

EAI. At the diatomite production plant, silica containing sludge was burned to remove organic material.
Emissions of G@&nd NQ were estimated on the basis of thed@ntent and Ncontent of the sludge
provided by the operator. Activity data for both industries are presente@idhle4.11.

Table4.11 Production data for 199,995, and 2000 for fertiliser and silica production [kt].

1990 1995 2000 Notes
Fertiliser Production [kt] 63.7 58.5 41.5 Facility closed in 2001
Diatomite Production [kt] 26.1 28.1 27.6 Facility closed in 2004

4.4.7.2 Emission Factors

For diatomiteproduction, emissions of G@nd NQ were estimated based on the-&ntent and N
content of the sludge provided by the operator. Average N@lied EF for the period 1992004 was
15.6 t NQYkt Si production. Other emissions from soda ash use were nohagtd and are considered
to be small.

For the fertiliser production, the average implied EF for D the period 1992001 was 0.296 t
NOVkt fertiliser production. As there is no data readily available about the types of fertilisers produced
at the time, no other pollutants were estimated for this industry.

4.4.7.3 Recalculations and Improvements

Recalculations were made due to an oversight from previous calculations, wheeaik3ions from
Diatomite production for the years 2005 and 2006 were included. Todygtion had ceased at this
point, seeTable4.12.

Table4.12 Recalculatioaof NOcemissiongor 2B10aDiatomite Production.

2B10a DiatomiteProduction 2005 2006
20223ubmission NQ[kt] 0.32 0.48
20233ubmission NQ[kt] 0.00 0.00
Change relative tthe 2022 ubmission XDy -100% -100%
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4.4.7.4 Planned Improvements
No improvements are currently planned fitnis subsector.

4.5 Metal Production (NFR 2C)

4.5.1 Iron and Steel Production (NFR 2C1)

From 2014 to 2016 secondary steelmaking facility was operating. It produced steel from scrap iron
and steel from the aluminium smelters. Carbonates and slags were added to the smelting process,
which occurred in an electric arc furnace.

45.1.1 Activity Data
Activity data usedd estimate emissions from secondary steel production are total steel production,
which is obtained from yearly Green Accounting reports submitted by the facility tBAhe

45.1.2 Emission Factors

All emissions are calculated using Tier 2 emission factorseictrielarc furnaces (Table 3.150napter
2.C.1from the 2019 EMEP/EEA GuidebdBEA, 2019) with the exception of HCB for which there is
no Tier 2 estimate. In this case we used the Tier 1 emission factor, which is uthtelé¢éehnologyt
should be noted that Tier 1 and Tier 2 exclude condensable PM.

45.1.3 Recalculations and Improvements
The HCB emissions were missing in the inventory due to a mistake. Now they are includeahleee
4.13.

Table4.13 Recalculation of HCB for 2C1, Iron and Steel Production.

2C1, Iron and Steel Production
2022 SubmissionHCHK(] NO NO NO

2023 ubmissionHCHkd] 0.0003126 0.000129 0.000228
Change relative tthe 2022 SubmissionHCB

45.1.4 Planned Improvements

No improvements are currently planned for this subsector.

4.5.2 Ferroalloys Production (NFR 2C2)

Two factories produce ferroalloys in Icelahe company has been producing FeSi75 since 1979 and
FY2G0KSNI 2y S &G NIGSR LINE RdzOG A 2akhirdcempang wa® pfieratingdzNI
between 20162017 producing silicon metal but has stopgedduction in 2017Both active operators

are under the EU Emission Trading Scheme (as per Directive 2003/87/EC).

In both factories, raw ore, carbon material and slag forming materials are mixed and heated to high
temperatures for reduction and smeltindzor the production of FeSi75 electric (submerged) arc
furnaces with consumable Sodderberg electrodes are used. The furnaces areosendd.Theother
factoryis using submerged arc furnaces using-ipaked graphite electrodes.

Waste gases are cleaned digr absorption units (bagouse filters). When the temperature inside the
units gets too high, emergency bypass of the-hagse filters is induced. The operating permit for the
ferrosilicon plant contains provisions on the maximal duration of such incete(in percent over the
year).
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45.2.1 Activity Data

The consumption of reducing agents and electrodes is collected yAhkrectly from theplants and
providedby the plants through annual emission reports submitted within the E®J ACKivity data for
raw materials and products are givenTiable4.14.

Table4.14 Raw materials usgkt] and productiorkt], ferrosilicon and silicon production.

1990 1995 2000 2005 2010 2015 2020 2021

Electrodes 3.83 3.88 5.73 6.00 4.79 4.86 4.82 5.15
Coking coal 451 524 73.2 86.9 96.1 115 129 146
Coke oven coke 249 30.1 46.6 42.6 30.3 30.9 23.5 23.6
Charcoal NA NA NA 2.08 NA NA 1.67 4.21
Wood 16.7 7.7 16.2 15.6 11.3 27.2 59.9 77.9
Limestone NA NA 0.47 1.62 0.50 2.19 0.95 2.09
Production (FeSi, Si 63 71 109 111 102 118 116 133
Microsilica 14.0 15.9 22.7 25.8 18.1 22.2 20.3 19.5
Slag NA NA NA NA NA NA NA NA

4.5.2.2 Emission Factors

FeSi Productionin 2011, emissions of dioxin and PAH4 (BaP, BaF, BKF, IPy) were measured at the
ferrosilicon plant. These measurements were used to obtain ppetific emission factors per tonne

of production that were used for the wheltime series. Emission factors for @@, and NMVOC

were taken from Table 8.18 of thgest Available Techniques Referem8REJFdocument for the non

ferrous metals industrie€Cusano, et al., 201.7n the case whera range was given, the highest value

of the range was chosen. The emission factors are present&dhbie4.16. Sulphur emissions were
calculated from fontent of the reducing agents for the time period 198002 and were taken
directly from Green Accounting reports submitted yearly by the factoryes®03.

Emissions of particulates for the period 198011 are calculated by adding up the emissions from
filtered exhaust and the amount of particulates that are released during emergency bypass of the
exhaust.The emission factor for filtered exhauss taken from Table 8.12 of the BREF document for
Best Available Techniques for the rfamrous metals industrie€Cusano, et al., 2017l is 5 mg/Mn®.

This factor is then multiplied with the plaspecific yearly amourof exhaust (in &®). To calculate

the bypass emissions, first the totalcrosilica, fine (collected and sold e . cement producers) and
coarse (cyclone dust) are added up and divided by the hours per yg&0(Brs.) to gemicrosilica
production iate per hour. This is known for all years since 2005. The production rate is then multiplied
with the bypass time per furnace and the ratio of the FeSi production per furnace of the total FeSi
production each year. The bypass rate is known since 2002aé&rd from Green Accounts, submitted

in accordance with Regulation No 851/2002. The bypass rate for previous years was calculated as the
average of 20022006. Microsilica (fine and coarse) production rate and production per furnace were
extrapolated for theyears 1990 to 2001 based on total produced FeSi at the plant each year. Since
2012, TSP are obtained from the yearly Green Accounting report submitiédltemissions factors

of PMy and PMsrelative to TSP are Tier 1 default values from the 2019 HMEPGuideboolEEA,
2019) this excludes condensable PNMhe emission factor for BC is taken frékasestad, 2013
accordance witlthe Norwegian lIRNorwegian Environment Agency, 2020)

Several heavy metals (As, Cd, Cr, Cu, Hgnelizn) were measured in silicon dust in the ferrosilicon
plant in 2014and 2019 These measurements were used in combination with the emitted TSP to
calculate heavy metals emissions since 1990. Hg was found to be below detection 9i.eg/kg
silicon dustin 2014 and <0.1 mg/kg in 201 all samplesPrior to 2014 the values fro the 2014
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measurements are used, after 2019 the values from the 2019 measurements are used and between
2014 and 2019 a linear interpolation of the IEF from 2014 and 2019 was @beeheavy metal
contents in silica dust are shownTable4.15.

Table4.15Heavy metal contents in silica dust in 2@kt 2019mg metal / kg dust

As Cd Cr Cu Hg Pb Zn
[mg/kg] [mg/kg]  [mg/kg] [mg/kg] [mg/kg] [mg/kg] [mg/kg]
Content in silicon dus2014 11.8 0.46 8.8 10.8 <9 8.7 25.2
Content in silicon dus2019 23.3 0.60 59 160.7 <0.1 41.7 186.7

Si Production Emission factors fofilterable particulate matter, excludingcondensablesare Ter 3
plant specifiand for BGire Tier 1 default values as published in the 2019 EMEP/EEA Guidetseok

on the ratio of BC to PM. TheNQ, emission factor is taken from the BREF document onfeaious
minerals(Cusano, et al., 20L.73Q emissionsas well as emission of the heavy metals Pb, Cd, Cu, and
Zn and dioxirare reported by the operator to thEAlin the annual Green Accounting report. Emissions
from the other pollutants are not estimatedue to lack of available information in the EMEP/EEA
Guidebooks and in the BREF document cited above.

All emission factors used for calculating emissions from FeSi and Si production are pres&atad in
4.16.

Table4.16 2021 emission factors from FeSi and Si production.

NGO NMVOC CO TSP
[kart] [kart] [kart] [ka/t]
FeSi 11 0.045 25 0.62 85% of TSP 60% ofTSP
Si 13 NA NA 0.49 0.49 kg/t 0.49 kg/t
BC Dioxin B(a)P B(b)F B(k)F IPy
% of PM5s [ma/t FeSi] [mg/t FeSi] [mg/t FeSi] [mg/t FeSi] [mg/t FeSi]
FeSi 0.23% 0.114 2.79 102 297 9.39
Si 10% 4.23 NA NA NA NA

4.5.2.3 Recalculations and Improvements

Three changes resulted in recalculations. First, the result of heavy metal measurements at the FeSi
plant from 2019 was now added to the inventory. Since the earlier measurement was from 2014, a
linear interpolation from the 2014 IEF to the 2019 IEF wadeniar the years between. The 2019 IEF

is used for the years after 2019. This leads to recalculation of the heavy metalBalsied.17. In
addition, Pb emissions westimated to be zero since the measurements were below the detection
limits. For the approach to be conservative, the detection limit is now used as an emission estimate
instead of zero. This leads to recalculation of Pb for the whole timeline.

Dioxin emisions were reported for the first time for the Si plant in the annual Green Accounting report.
Assuming same IEF in past years, recalculations were made for dioxin emissions for the years 2018
2020, se€lable4.17.

Second, the production amount for the year 2012 was corrected from 118.358 kt. To 118.359 kt. This
led to recalculations for all air pollutants for the year 2012, Fable4.17.

Third, measurements for As, Cr, and Ni at the Si plant were used to calculate an implied emission factor
and applied to the whole timeline. This means Ni is included in this sector for the first time.
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Table4.17 Recalculationof dioxin and heavy metals for 2C2 Ferroalloys Production.
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2C2 Ferroalloys

2010 2012

~___Production -~~~ -~~~ -~~~
2022%ubmission TSP [kt 0.100 0.114 0.166 0.150 0.127 0.293528 0.272 0.079 0.096
2023ubmission TSP [kt 0.100 0.114 0.166 0.150 0.127 0.293530 0.272 0.079 0.096
Change relative tthe
20223ubmission TSP
20223ubmission Py
[kt]

20233ubmission PNy
(k]

Change relative tthe
20223ubmission Py
20223ubmission PMs
(k]

20233ubmission PMs
[kt]

Change relative tthe
20223ubmission PMs
20223ubmission BC [t] 0.14 0.16 0.23 0.21 0.18 0.405068 0.38 1.28 3.42

2023Submission BC [f] 0.14 0.16 0.23 0.21 0.18 0.405071 0.38 1.28 3.42
Change relative tthe
202231bmission BC
20223ubmission NQ[g] 0.69 0.79 1.20 1.22 112 1.30194 1.30 1.35 1.30
20233ubmission NQ[g] 0.69 0.79 1.20 1.22 112 1.30195 1.30 1.35 1.30
Change relative tthe
20223ubmission N@
20223ubmission NMVO!
[kt]

2023ubmission NMVO(
[kt]

Change relative tthe
20223ubmission NMVO!(
20223ubmission SeYkt] 1.8 14 2.0 2.6 24 224880 2.1 2.2 2.0
20233ubmission SeYkt] 1.8 14 2.0 2.6 24 224882 2.1 2.2 2.0
Change relative tthe
2022Submission S©
2022Submission CO [kt]  0.16 0.18 0.27 0.28 0.26 0.295895 0.29 0.25 0.26
2023Submission CO [kt] 0.16 0.18 0.27 0.28 0.26 0.295898 0.29 0.25 0.26
Change relative tthe
2022Submission CO
20223ubmission PAH4

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 0.0% 0.0%

0.085 0.097 0.141 0.128  0.108 0.249499 0.232 0.069  0.087

0.085 0.097 0.141 0.128 0.108 0.249501 0.232 0.069 0.087

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 0.0% 0.0%

0.060 0.068 0.100 0.090 0.076 0.176117 0.163 0.052 0.071

0.060 0.068 0.100 0.090 0.076 0.176118 0.163 0.052 0.071

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 0.0% 0.0%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 0.0% 0.0%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 0.0% 0.0%

0.0028 0.0032 0.0049 0.0050 0.0046 0.005326 0.0053 0.0045 0.0047

0.0028 0.0032 0.0049 0.0050 0.0046 0.005326 0.0053 0.0045 0.0047

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 0.0% 0.0%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 0.0% 0.0%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 0.0% 0.0%

o] 6.4 7.3 111 11.3 104 12.0987 121 10.248 10.686
[Zkzz]ssmm'ss'o” PAHA 64 7.3 111 11.3 10.4 12.0988 12.1  10.248 10.686

Change relative tthe
20223ubmission PAH4
20223ubmission dioxin
ld]

20233ubmission dioxin
[]

Change relative tthe
20223ubmission dioxin

2022ubmission Pb [kg] 0.87 0.99 1.45 1.31 1.10 255369 2.37 1.97 1.35
2023ubmission Pb [kg] 0.87 0.99 1.45 1.31 1.10 255371 4.17 4.19 3.42

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 0.0% 0.0%

0.0072 0.0082 0.0124 0.0127 0.0117 0.014 0.0 0.011 0.012

0.0072 0.0082 0.0124 0.0127 0.0117 0.014 0.0 0.093 0.060

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 0.0% 709%  405%
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2C2 Ferroalloys

Production 40

Change relative tthe
20223ubmission Pb

2022ubmission Cd [kg]  0.05 0.05 0.08 0.07 0.06 0.135023 0.125 2.09 121
2023ubmission Cd [kg]  0.05 0.05 0.08 0.07 0.06 0.135024 0.133 2.10 1.22

Change relative tthe
20223ubmission Cd

2022%ubmission Hg [kg]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2023ubmission Hdkg] 0.90 1.02 1.50 1.35 1.14 2.64 1.97 0.007 0.006

Change relative tthe
20223ubmission Hg

2022%bmission As [kg]  1.18 1.34 1.96 1.78 1.50 3.4636 3.22 0.79 0.74
2023%bmission As [kg]  1.18 1.34 1.96 1.78 1.50 3.4637 3.84 3.09 1.46

Change relative tthe
2022ubmission As

2022%ubmission Cr [kg]  0.88 1.00 1.46 1.32 112 2.5830 2.40 0.59 0.55
2023%ubmission Cr [kg]  0.88 1.00 1.46 1.32 112 2.5831 5.13 5.23 3.70

Change relative tthe
2022Submission Cr

2022%ubmission Cu [kg] 1.08 1.23 1.80 1.62 137 3.17010 294 9.24 531
2023%ubmission Cu [kg]  1.08 1.23 1.80 1.62 137 317013 11.11 19.30 14.71

Change relative tthe
20223ubmission Cu

2022%ubmission Ni [kg]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2023%ubmission Ni [kg]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.76 0.45

Change relative tthe
20223ubmission Ni

2022%ubmission Zn [kg]  2.52 2.86 4.19 3.79 3.20 7.3969  6.87 51.70 28.48
2023ubmission Zn [kg]  2.52 2.86 4.19 3.79 3.20 7.3970  15.67 62.55 38.61

Change relative tthe
20223bmission Zn

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 76% 112%  154%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 6.1% 0.4% 0.7%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 19% 290% 97%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 114%  78%% 570%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 278% 109% 177%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0008% 128% 21% 36%

45.2.4 Planned Improvements
Work isunderway to harmonise this reporting with theFRTR reports.

4.5.3 Primary Aluminium Production (NFR 2C3)

Aluminium is currently produced at three primasjuminium plants in Iceland. Best Available
Technology (BAT) is used at all plants, i.e., closed prebake systems with point feeding of alumina,
efficient process control, hoods covering the entire pot and efficient collection of air pollutants.

Primary Aluminium Production results in emissions of dioxins, PAH4 Q@) particulate matter and
SQ. Emissions originate from the consumption of electrodes during the electrolysis process.

45.3.1 Activity Data
The EAI collects annual process specific datan filoe three operators through EU ETS and Green
Accounting reports. The total production of the three aluminium plants is givéalie4.18.

Table4.18 Primary Aluminium Production [Kkt].

1990 1995 2000 2005 2010 2015 2020 2021

Primary Al Production [kt] 88 100 226 272 819 857 831 836
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4.5.3.2 Emission Factors

In 2017 emissions of dioxin were measured at one of the aluminium plants. The same plant also
measured PAH4 in 2002 and in 2011, and the average emission factors from these two measurements
were calculated. The measurements were used to obtain plant specifisiemifctors per tonne of
production that were used for the whole time series. Of the total pot gases 98.5% are collected and
cleaned via dry adsorption unit. Thus, 1.5% of the pot gases leak unfiltered to the atmosphere. Both
dioxin and PAH4 are below detion limit in the cleaned gas. Emission factors are derived from the
concentration of dioxin and PAH4 in the raw gas. They are pres@émféable4.19 and used for all

three factories.

NO, and CO are Tier 2 EF, taken from Table 3.2 of the 2019 EMEP/EEA GuidtbapR019)
Particulate matter was calculated froimformation on particulates per tonne of produced aluminium
that the aluminium plants report in their Green Accounting reports submitted to the EAI. Ratios of
TSP:PM:PM:sas well as the BC emission factor were also taken from the 2019 EMEP/EEA GQuideboo
Green Accounting includes filterable PM, condensable PM is therefore excluded. Emissionaref SO
estimated from Sontent of alumina and electrodes for the time prior to reporting ot 8Qission in

the Green Accounts (2063013, depending on the cgmany), and from S£emission calculations
reported in the Green Accounts in the later years. Emission factors are preseritadié.19.

Table4.19 Emission factors, Primary Aluminium Production.

Dioxin PAH4 B(a)P B(b)F B(K)F 1Py
[ug/t Al] [0/t Al % of PAH4A % of PAH4 % of PAH4 % of PAH4

Emission factors 0.0329 0.0189 13% 61% 18% 8.0%
co \[o} PMio PMs BC
[kg/t Al] [ka/t Al] %of TSP %of TSP % of PMs
Emission factors 120 1.0 83% 67% 2.3%
4.5.3.3 Recalculations and Improvements
Recalculations were made for the year 2008 due to a typing error of activity data from one smelter,
seeTable4.20.

Table4.20: Recalculations in 2C3 Aluminium Production for the year 2008.

2C3 AluminiunProduction 2008

2022Submissiom SP [kt] 0.545706
2023SubmissioTSP [kt] 0.545722
Change relative tthe 2022SubmissioT SP 0.0029%
2022 SubmissioiP Mg [kt] 0.454755
2023SubmissioPMg [kt] 0.454768
Change relative tthe 2022SubmissiorP Mo 0.0029%
2022SubmissioPM 5 [kt] 0.363804
2023SubmissioPM; s [kt] 0.363815
Change relative tthe 2022SubmissioiPM. 5 0.0029%
2022SubmissioBC [kt] 0.008367
2023SubmissioBC [kt] 0.008368
Change relative tthe 2022SubmissioBC 0.0029%
2022SubmissioMNQC, [kt] 0.781133
2023SubmissioMNQC, [kt] 0.781151
Change relative tthe 2022SubmissiotNO, 0.0023%
2022SubmissiorCO [ki] 93.735960
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2C3 AluminiunProduction 2008

2023SubmissiorCO [k] 93.738120
Change relative tthe 2022SubmissiorCO 0.0023%
2022SubmissioiPAH4 [kg] 14.794117
2023SubmissioPAH4 [kg] 14.794458
Change relative tthe 2022SubmissiolPAH4 0.0023%
2022SubmissioBaP [kg] 1.964809
2023SubmissioBaP [kg] 1.964855
Change relative tthe 2022SubmissiorBaP 0.0023%
2022SubmissioBbF[kg] 9.067857
2023SubmissioBbF [kg] 9.068066
Change relative tthe 2022 SubmissioBbF 0.0023%
2022SubmissioBkF [kg] 2.633645
2023SubmissioBkF [kg] 2.633706
Change relative tthe 2022SubmissioBkF 0.0023%
2022Submissiorpy [kg] 1.127806
2023Submissiorpy [kg] 1.127832
Change relative tthe 2022Submissionpy 0.0023%
2022SubmissioPCDD/F [g] 0.025673
2023SubmissioPCDD/F [g] 0.025674
Change relative tthe 2022 SubmissiolPCDD/F 0.0023%

45.3.4 Planned Improvements
Work is underway to harmonise this reporting with thd®RTR reports.

4.5.4 Secondary Aluminium Production (NF3)

Secondary Aluminium Productistarted in 2004. In 2012, a second facility opened. At the end of 2014
the facilities merged and only one production area is active now. The plant recycles aluminium
skimmings and scrap aluminium from two primary alummmiplants by melting scrap metal in batches

in a rotary kiln. The renelt process is carried out under a layer of salt and the resulting salt slag traps
part of the contaminants. The scrap aluminium is not treated with organic material such as paints,
lacaquers, oils, and greases prior to recycling and comes directly from the primary aluminium plants.

45.4.1 Activity Data
All activity data, consisting of produced secondary aluminium, is obtained in Green Accounting reports
submitted yearly to the€EAl, sed able4.21.
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Table4.21 Secondary Aluminium Production [kt].
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1990 1995 2000 2005 2010 2015 2020 2021
Secondary AProduction [kt] NO NO NO 2.25 2.04 2.20 2.20 3.61

4.5.4.2 Emission Factors

Emissions of dioxin, HCBnd PM (excluding condensable PMjye estimated. The dioxiimplied
emission factoiis based on four osite measurements at the factory in different years. The average
of these four measurements (0.4&/t aluminium is in accordance with the emissions fadtom the
Standardized Toolkit for Identification and Quantification of Dioxith Buran Releas€ésNEP, 2013)
for production where high efficiency controls are in pla@® g/t aluminium)The plant only recycles
scrap metal from primary aluminium plants and no coated aluminium, so organic compadn the
input material is minimum. Also, no chlorine is added in the process and furthduekigurners are
used.

The TSEmissions are based on @ite measurements in 2014 and every year since 2016. For the year
2015, the average of the implied ession factor for 2014 and 2016 is used. For the years 2012 and
2013 the implied emission factor for 2014 is used. For the first factory (before 2004nitssion

factors are taken from th&able 3.4 in th&eMEP/EEA GuidebodEEA, 2019)The PMo and PM s

emission factors are based on the same ratios to TSP as in Table 3.4 in the EMEP/EEA Guidebook. The
BC emission factor is taken from the same table.

The emission factor for HCB was chosen as a value in the lower rangd{r@t) given in Table-5

9 and Figure A8 of BiPR@006) As the recycled scrap material is directly coming from the primary
aluminium smelters, contamination with organic substances in form of paintings qudex is
expected to be insignificant and subsequently emissions of organochloride are expected to be low as
well. A comparison across Nordic Countries shows that the used emissions factors are 1.365 mg/t in
Finland, 1.7 mg/t in Norway and 20 mg/t in Demérom the IIR of the respective countries).

Table4.22 Emission factors, Secondary Aluminium Production. TSP IEF is the average of the yei212012
Dioxin HCB TSP PMuo PM; s BC

[mo/t Al [mg/t Al [kgft] [% of TSP] [% of TSP] [% of PMg]
Emission factors 0.45 5.0 0.40 70% 27.5% 2.3%

4.5.4.3 Recalculations and Improvements

The particulate matter emissions are now based on measuremenrsi@but not the default emission

factor from the 2019EMEP/EEA Guidebook. However, the emissions ab, F\MAs and BC as a
fraction of TSP according to the ratios in the Guidebook are unchanged. The recalculation was made
for the factory that started in 2012 and not for the factory that closed in 2014. Summary of the
recalculations for the subsector 2C3 can bersanTable4.23.

Table4.23 Recalculations within 2C3, Secondary Aluminium Production.

2C3 Secondary Aluminium Production 2012

2022SubmissioM SP [t] 046 3.80 2.96 3.20 4.20 5.83 6.25 433 4.39
2023Submissiom SP [t] 0.08 069 054 0.96 1.76 1.20 0.45 0.83 0.52
1(;glajnge relative tthe 2022Submission 8206 -82% -8206 -70% -58% -79% -93% -81%  -88%
2022SubmissiorP Mo [t] 0.32 2.66 2.07 2.24 2.94 4.08 4.37 3.03 3.07
2023 SubmissioriP Mg [t] 0.06 048 0.38 0.67 1.23 0.84 0.32 0.58 0.36
Change relative tthe 2022Submission

-82% -82% -82% -70% -58% -79% -93% -81% -88%

PMo
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2C3 Secondary Aluminium Production 2012

2022SubmissioPMes|t] 013 105 081 088 116 160 172 119 121

2023SubmissioPMqs|{] 002 019 015 026 048 033 012 023 0.14

g:\w/znge relative tehe 2022Submission g0, goo, g2 -70%  -58% -79% -93% -81%  -88%
.5

2022SubmissiorBC [{] 0.003 0.024 0019 0020 0027 0037 0.040 0.027 0.028

2023SubmissiorBC [{] 0.001 0.004 0003 0006 0011 0008 0.003 0.005 0.003

Change relative tthe 2022SubmissioBC -82% -82% -82% -70% -58% -79% -93% -81% -88%

4.5.4.4 Plannedimprovements
No improvements are currently planned for this subsector.

4.5.,5 Magnesium Production (NFR 2C4)
This activity does not occur in Iceland.

4.5.6 Lead Production (NFR 2C5)

This activity does not occur in Iceland.

4.5.7 Zinc Production (NFR 2C6)
Thisactivity does not occur in Iceland.

4.5.8 Capacitor Production (NFR 2C7c)

Production of the dielectriof alumirium electrolytic capacitostarted in the year 2009 in a single plant

and achieved full capacity in 2011. The plant receives aluminium sheetstaimdayer of alumifum

2EARS GF2NXY&é 2y (KS idaydzNgF2 AXS RIENAGYKD IS (IEDKBSERS & & doxtA
the formation the aluminium sheet is submerged in a liquid bath and ammonium hydroxide is used to
control the pH level of the liquid

45.8.1 Activity Data

All activity data, consisting of used ammonium hydroxide, is obtained in Green Accoraponts
submitted yearly to theEAI, sedable4.24.

Table4.24 Ammonium hydroxide used during product[ét].

Ammonium hydroxide used [kt] 0.0509 0.1119 0.0654 0.0494 0.0452

45.8.2 Emission Factors

The plant only emits NiHIn GreerAccounting, the concentration, and thereby the emission factor of
NHs, of the ammonium hydroxide is given as 24.5%.

45.8.3 Recalculations

No recalculations were made for this submissibhese emissions were added for the first time in the
2023Submission

45.8.4 Planndg Improvements
No improvements are currently planned for this subsector.
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4.6 Solvent and Product Use (NFR 2D)

Activities related to 2D Solvent and product use mostly generate NMVOC. When volatile chemicals are
exposed to air, emissions are produced throughperation of the chemicals. The use of solvents and
other organic compounds in industrial processes and households is an important source of NMVOC
evaporation. Emissions of other pollutants than NMVOC were only estimatedRoad Paving with
Asphalt(2D3b- Dioxin, PMand BC), and other solvent use (CreosetgB3i- PAH). The categories
Coating Degreasing, and Other NMVOC emissions from printing and other product use have in
common that their activity data consists of data about imported goods. Th&swast received from

Sl

Emission factors for 2D3a, Domestic solvent use are Tier 2b from the 2019 EMEP/EEA Guidebook (Table
3.5). All other enission factors for subcategories of 2D3 are presentelhinie4.25. References and
more details about individual emission factors are included in the respestivehapters.

Table4.25 Emission factors for sector 2D3.

2D3bRoad Paving with Asphal  t asphalt 16 20 4.3 5.7 5.7%

2D3dCoating Applications kg paint 230 - - - -
. kgcleaning
2D3e Degreasing product 460 - - - -
. kg textile
2D3fDry Cleaning treated 19.5 - - - -
2D3gChemical ProductsPalnt kg product 1 i ) i )
Manufacturing
2D3h Printing kg ink 500 - - - -
2D3i Creosotes kg creosote 105 - - - -
2D3iOrganicSolventborne kg
; . 945 - - - -
Preservatives preservative
2Dg3iAircraft Deicing kg g&gmg 53 - - - -

Dioxin
w>43
TEQ/unit]

BaP == BKF Ipy

[mg/unit] [mg/unit]  [mg/unit] [mg/unit ]

2D3bRoad Paving with Asphal  t asphalt 0.000 - - - -
2D3dCoating Applications kg paint - - - - -
. kg cleaning
2D3e Degreasing product - - - - -
. kg textile
2D3fDry Cleaning treated - - - - -
2D3gChemical ProductsPaint ka product i i ) i )
Manufacturing gp
2D3h Printing kg ink - - - - -
2D3iCreosotes kg creosote - 1.05 0.53 0.53 0.53
2D3iOrganic Solverborne kg ) ) ) ) )
Preservatives preservative
. . kg deicing
2D3iAircraft Deicing fluid - - - - -
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4.6.1 Domestic Solvent Use Including FungicidBs-R 2D3a)

Domestic solvent use is calculated using a default per capita value, as p2b,Tieble 3 Chapter
2.D.3.a of the GuidebodlEEA, 2019)

4.6.1.1 Activity Data
Activity data consists of the Icelandic population and is giveBlby

4.6.1.2 HEnmission Factors
The emission factor for NMVOC fitifferent products and product types per person was taken from
Table 3.5, Chapter 2.D.3BEA, 2019)

Hg is not estimated due to uncertainty around the releases accordinghe 2019 EMEP/EEA
Guidebook(EEA, 2019)The Hg emissions may be accounted for elsewhere in the inventory since
emissions of Hg could arise from the use of fluorescent tubes.

4.6.1.3 Recalculations and Improvements
No categoryspecificrecalculations were done for the current submission.

Recalculatios from the 2022 Submission

Recalculatioa of NMVOC within the 2D3a subsectior the 2022 submissionwere due to a tier
change.NMVOC emissions are now calculated based on Tier 2b methodology instead of Tier 1
(according to the 2019 EMEP/EEA Guidel{&iA, 2019)

4.6.1.4 Planned Improvements
No improvements are currently planned for this subsector.

4.6.2 Road Pawvig with Asphalt (NFR 2D3b)

Asphalt road surfaces are composed of compacted aggregate and asphalt binder. Gases are emitted
from the asphalt plant itself, the road surfacing operations, and subsequently from the road surface.

4.6.2.1 Activity Data
Information on he amount of asphalt produced comes frorhuatil 2011, and directly from the
companies producing asphalt since 20%2eTable4.26.

Table4.26 Production of asphalt for road paving [kt].

1990 1995 2000 2005 2010 2015 2020 2021
172.44 172.44 323.52 334.97 23451 193.99 240.00 272.65

Road Paving with
| Asphalt Productioffiki]

4.6.2.2 Emission Factors

The emission factor for NMVOC is taken from Table 3.1 in Chapter 2.D.3.b, Tier 1, in the EMEP/EEA
GuidebookKEEA, 2019Emissions factors for TSP are based on measurements from the daogpest

asphalt production plant. B®@M.s, and PMo emission factors are then calculated by using the same

ratio to TSP as given in Table 3.1, Chapter 2.D.3.b in the Guid¢B&dk 2019)this excludes
condensable PM. Emissions of dioxin are based on emissitur ta007pug TEQ/from the Toolkit for
Identification and Quantification of Releases of Dioxins, Furans, and Other Unintentiond|_iNEPs

2013) Emissions of SONQG, and CO are expected to originate mainly fronmbastion and are
therefore not estimated here but accounted for under sector 1A2gvii
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4.6.2.3 Recalculations and Improvements
No recalculations were made for this submission.

4.6.2.4 Planned Improvements
No improvements are currently planned for this subsector.

4.6.3 (pating Applications (NFR 2D3d)

The emissions in this category stem from paint applications. Only NMVOC emissions are estimated,;
emissions from other pollutants are either considered minimal or-egistent.

4.6.3.1 Activity Data

The EMEP/EEA Guidebd®EA, 201Provides emission factors based on amounts of paint applied.
Data exists on imported paint since 1990 (Statistics Iceland) and on domestic production of paint since
1998 from the Icelandic Recycling Fund annual refioglandic Recycling Fund, 201®)via direct
communication, seelTable 4.27. The total amount of solvediased paint is multiplied with the
emisgon factor. For the time before 1998 no data exists about the amount of schased paint
produced domestically. Therefore, the domestically produced paint amount of 1998, which happens
to be the highest of the time period for which data exists, is Usedhe period from 199a1997.

Table4.27 Total solverdbased paint (domestic producti@md impors) [Kkt].

1990 1995 2000 2005 2010 2015 2020 2021

Total solventbased

paint [ki]

4.6.3.2 Emission Factors

The Tier 1 emission factor from the EMEP/EEA Guidefittok, 2019efers to all paints applied, e,g.
waterborne, powder, high solj@nd solventbased paints. The existing datagmeduced and imported
paints, however, makes it possible to narrow activity data down to conventional sdbeesed paints.
Therefore, Tier 2 emission factors for conventional soksaged paints could be applied. The activity
data does not allow for a sliinction between decorative coating application for construction of
buildings and domestic use of paints. Their NMVOC emission factors, however, are identical: 230 g/kg
paint applied.t is assumed that all paint imported and produced domestically iSegpdbmestically
during the same year. Therefore, the total amount of solMeased paint is multiplied with the
emission factor.

221 2.38 2.44 1.49 1.26 1.38 1.92 1.78

4.6.3.3 Recalculations and Improvements
Recalculations were maddue to updates in import/export data from Sl, s€able4.28.

Table4.28 Recalculations of emissiswithin 2D3d Coating for 1999, 2009, 2012, 2015, and 2019 betivexen
2022 and 202Bubmssiors.

2D3dCoating 1999 2009 2012 2015 2019
2022SubmissioNMVOC [kg] 527,.909.8 3265289 3202529  318,266.6  292,725.1
2023SubmissioNMVOC [kg] 5279082  326523.6 3202492 3182650  300,885.8
Change relative tthe 2022 .0.0003%  -0.0016%  -0.0011%  -0.0005% 2.8%
Submission

4.6.3.4 Planned Improvements
No improvements are currently planned for this subsector.
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4.6.4 Degreasing (NFR 2D3e)

Degreasing only generates NMVOC emissions. Emissions are estimated by Tier 1, based on amounts of
cleaning products used.

4.6.4.1 Activity Data

There is data on the amoumf cleaning products imported provided by Sl; Seble4.29. Of the
chemicals listed by the EMEPAEBuidebook, activity data is available for: methylene chloride (MC),
tetrachloroethylene (PER), trichloroethylene (TRI), and xylenes (XYL). In Iceland though, PER is mainly
used for Dry Cleaning (expert judgement). In order to estimate emissions froraad@gg with more
accuracy and without underestimating them, half of the imported PER was allocated to degreasing.
Emissions from Dry Cleaning are estimated without using data on solvents used (see below). However,
the use of PER in Dry Cleaning is impficiontained in the method. In Iceland, xylenes are mainly used

in paint production (expert judgement). Furthermore, only half of the imported xylenes were allocated

to degreasing. Emissions from paint production are estimated without using data on solsst but

xylene use is implicitly contained in the method.

In addition to the solvents mentioned above, 1:rithloroethylene (TCA), now banned by the
Montreal Protocol, is added for the time period during which it was imported and used. Another
categry included is paint and varnish removers.

Table4.29 Imports of cleaning products [kt].

1990 1995 2000 2005 2010 2015 2020 2021

Cleaning product
Limports [ki]
4.6.4.2 Emission Factors
The amount of imported solvents for degreasing was multiplied with the NMVOC Tier 1 emission factor
from EMEP/EEA Guidebof&EA, 2019pr degreasing: 460 g/kg cleaning product.

0.17 0.12 0.19 0.13 0.08 0.10 0.09 0.11

4.6.4.3 Recalculations and Improvements
Recalculations were maddue to updates in import/export data from Sl, s€able4.30.

Table4.30Recalculations of eissiors within 2D3e (Degreasing) for 2010, 2014, and 2019 betweef022 and
2023Submissios.

2D3eDegreasing 2010 2014 2019
2022SubmissioNMVOC [kg] 37,950.5 36,988.6 58,183.6
2023SubmissioNMVOC [kg] 37,950.0 36,985.8 57,822.0
Change relative tthe 2022Submission -0.001% -0.007% -0.6%

4.6.4.4 Planned Improvements
Noimprovements are currently planned for this subsector.

4.6.5 Dry Cleaning (NFR 2D3f)

Dry Cleaning only generates NMVOC emissions. Emissions related to Dry Cleaniesfimated by
Tier 2, based on the default amount of textile cleaned per capita.

4.6.5.1 Activity Data
Emissions from Dry Cleaning were calculated using the Tier 2 emission factor for conventional closed
circuit PER machines with abatement efficiency provided keyBNEP/EEA GuidebofkEA, 2019)
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Activity data for calculation of NMVOC emissions is the amount of textile treated annually, which is
assumed to be 0.3 kg/head, default value fr@aEA, 2019nd @lculated using demographic data.
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4.6.5.2 Emission Factors

The unabated NMVOC emission factor is 177 g/kg textile treated. Since-aelédnyng machines used

in Iceland are conventional closetcuit PER machines, the emission factor was reduced using the
respective EMEP/EEA Guidebook reduction default value;qf 4 5 4 j Al @ PThe abated emission
factor is therefore

00 P p - t0o P p T wipx xp @ XIEC

4.6.5.3 Recalculations and Improvements
No categoryspecific recalculations were done for the current submission.

Recalculationfom the 2022 Submission

Recalculations of NMVOC within the 2D3f subsefttothis submission was done since the population
number was updated to ensure consistency witlthe inventory. Since NMVOC emissions are
calculated based on population data, there were recalculations for the whole timeline within the
subsector.

4.6.5.4 Planned Improvements
No improvements are currently planned for this subsector.

4.6.6 Chemical Products (NFR3Qg)

The only activity identified for the subcategoBhemical Productamanufacture and processing is
manufacture of paints. NMVOC emissions from the manufacture of paints were calculated using Tier
2 of the GuidebookEEA, 2019)

4.6.6.1 Activity Data
The activity data consists of the amount of paint produced domestically as discussed above in chapter
4.6.3Coating Applications, séieable4.31.

Table4.31 Domestically produced solvebased pain{kt].

1990 1995 2000 2005 2010 2015 2020 2021

SolventbasedPaint
| DomesticProduction [ki]

1.42 1.42 111 0.49 0.29 0.30 0.72 0.36

4.6.6.2 Emission Factors
NMVOC emissions from the manufacture of paints were calculated using the 2019 EMEP/EEA
Guidebook EEA, 20190ier 2 emission factor of 11 g/kg product.

4.6.6.3 Recalculations and Improvements
No recalculations were made for trssbmission.

4.6.6.4 Planned Improvements
No improvements are currently planned for this subsector.

4.6.7 Printing (NFR 2D3h)
4.6.7.1 Activity Data

Import data on ink was received fro81, sedable4.32.

130



Informativelnventory Report, Iceland023 L

Table4.32 Total impors of ink [kt]

1990 1995 2000 2005 2010 2015 2020 2021

Print/ink import[kt] 0.15 0.22 0.40 0.61 0.38 0.41 0.16 0.17

4.6.7.2 Emission Factors
NMVOC emissions for printing were calculated using the 2019 EMEP/EEA Guiddb8poR019)Tier
1 emission factor of 500 g/kg ink used.

4.6.7.3 Recalculations and Improvements
Recalculations were maddue to updates in import/exportata from Statistics Iceland, sgéable4.33.

Table4.33 Recalculations of emissiswithin 2D3h Printing for 1999, 2000, 2013, 2014, and 2019 betulaen
2022 and 202Fubmissios.

2D3hPrinting 1999 2000 2013 2014 2019
2022SubmissioNMVOC [kg] 193,804 198,183 196,022 208,905 125,882
2023SubmissioNMVOC [kg] 193,794 198,147 195,092 208,935 126,734
Change relative ithe 2022 -0.01% -0.02% -0.02% 0.01% 0.68%
Submission

4.6.7.4 Planned Improvements
No improvements are currently planned for this subsector.

4.6.8 Other Product Use (NFR 2D3i)

Wood is preserved to protect it against fungal and insect attack and also against weathering. There are
three main types of preservative: creosote, organic sohmaged (often referred to adight organic
solventbased preservativés(LOSP)) and water hwe. Creosote is oil prepared from coal tar
distillation. Creosote contains a high proportion of aromatic compounds such as polycyclic aromatic
hydrocarbons (PAHS). In Iceland, creosotes were used from 1990 to 2010, and have been banned since
2011. Other wod preservation substances used in Iceland@rganic SolveAborne Preservatives
Deicing fluid is used to diee aircrafts at airports. NMVOC emissions occur from the propylene glycol

in the deicing fluid.

4.6.8.1 Activity Data

Activity data consists of annual import of creosotes @rdanic SolveAborne Preservativesand the
assumption that all these products are applied during the year of import. Import data on both wood
preservatives was received from Statistics Icel&rata on deicing fluid used was sent bymail from
Icelandair/Jet Centre and Airport Associates Keflavik.
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Table4.34 Total import of preservatives [kg] and total-teng fluid used [l].

1990 1995 2000 2005 2010 2015 2020 2021

Creosote preservative
import [kg]

Organic solvenborne
preservative imporfkg]

Desicing fluid used|] 664,772 664,772 664,772 664,772 664,772 570,614 690,152 424,670
4.6.8.2 Emission Factors

Emission factors for PAH are taken from chapter 2.D.3.i, 2.G @0he EMEP/EEA Guidebd®EA,
2019) They are 1.05 mg BaP pgyof creosote, 0.53 nmigg creosote of the other 3 PAH: BbF, Bikfd
IPy. NMVOC emissions from wood preservation were calculated usi218&MEP/EEA Guidebook
Tier 2 emission factors for creosote preservative type (105 g/kg creosote) and organic bolrent
preservative (945 g/kg preservative).

12,450 6,930 2,245 300 1,968 0 0 0

7,795 19,021 26,666 90,871 32,513 28,019 39,799 43,628

4.6.8.3 Recalculations and Improvements
Recalculations were madealue to updates in import/export data of Organic Solvbéotne
Preservatives from Statistics Iceland, Sednle4.35.

Table4.35 Recalculation of emission within 2D3i Total Wood Preservation for 2019 bethe2622 and 2023
Submissios.

2D3iTotal Wood Preservation 2019

2022SubmissioNMVOC [kg] 47,739
2023SubmissioNMVOC [kg] 47,689
Change relative tthe 2022Submission -0.10%

4.6.8.4 Planned Improvements
No improvements are currently planned for this subsector.

4.7 Other Solvent andProduct Use (NFR 2G)

The two emission sources estimated in this category are use of tobacco and fireworks.

Tobacco smoking is a minor soarof dioxins, PAHand other pollutants including heavy metals,
whereas fireworks are the most significant source of heavy metals inRR&Jsector. The yearly
imported amount of tobacco shows a downward trend over the timeseries, which is reflectethalso
the emission. Firework imports follow in general the economic development of the country. A
prominent peak around 2007 is due to a very sharp rise in the economy leading to the financial collapse
of 2008.

4.7.1.1 Activity Data
Activity data consist of all smiplg tobacco and all fireworks imported and are provided by Statistics
Iceland.

4.7.1.2 Emission Factors

For tobacco use, Tier 2 emission factors fog,NgZD, N& TSP, PM, BC, NMVOC, dioxin, and PAH4 were
taken from Table &5 in Chapter 2.D.3.i, 2.G in tB819 EMEP/EEA Guidebd&€EA, 2019Emission
factors for heavy metals are taken from the Danish(NRIsen, et al., 2021which uses emission
factors derived from burning of wood.
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Forfirework use, Tier 2 emission factors for,.SCO, NQ TSP, PM, and heavy metals (except Pb) were
taken from Table 34 in Chapter 2.D.3.i, 2.G of the 2019 EMEP/EEA Guiddkagk 2019)The
emissions factors for Pb and H&® based on measurements of the average Pb and HCB content in a
sample of different fireworks sold in Iceland from 2018. All emission factors are preseniedblin

4.36.

Table4.36 Emission factors for use of tobacco and of fireworks, per mass unit of imported goods

NGO NMVOC SQ NHs TSP PMio PM;s BC cO
[kalt] [kalt] [kalt] [kalt] [kalt] [kaft] [kg/t] % of PMs [kaft]
Tobacco 1.80 4.84 NA 4.15 27 27 27 0.45% 55.1
Fireworks 0.26 NA 3.02 NA 110 100 51.9 NA 7.15
Dioxin B(a)P B(b)F B(k)F IP
[ng HTEQ/] o1 " o 9] HeB [0/
Tobacco 100 0.111 0.045 0.045 0.045 NA
Fireworks NA NA NA NA NA 0.047
Pb Cd Hg As Cr Cu Ni Se Zn
(9/t] (9/t] [9/t] [9/t] [9/t] [9/t] [9/t] [9/t] [9/t]
Tobacco 0.64 0.020 0.010 0.159 0.152 0.354 0.030 0.010 1.61
Fireworks 48.5 1.48 0.057 1.33 15.6 444 30 NA 260

4.7.1.3 Recalculations and Improvements

There were two reasons foecalculationsFirst, the Pb EF for fireworks is now country specific, based

on sample measurements, but was from the EMEP/EEA Guidebook in the last submission. Emissions

of HCB were also added for the first time, based on sample measurements of firawddedand.
Secondthere were updates in import/export data from Statistics Iceland. The recalculations can be

seen inTable4.37, Table4.38 and Table4.39.

Table4.37 Recalculations of emissiavithin 2G4 (Tobaccd for the years 203, 2005, 2013,and 2019 between

2022 and 202%Bubmissios

2G4 Tobacco 2003 2005 2013 2019
2022Submissiom SP [t] 10.8666 10.38582 11.90 5.77598
2023Submissiom SP [t] 10.8667 10.38574 8.05 5.77970
Change relative tthe 2022SubmissioT SP 0.001% -0.001% -32% 0.06%
2022SubmissioiPMyo [t] 10.86656 10.38582 11.90 5.77598
2023SubmissioiPMyo [t] 10.86672 10.38574 8.05 5.77970
Change relative tthe 2022SubmissiorP Mo 0.001% -0.001% -32% 0.06%
2022SubmissioiPM 5 [t] 10.86656 10.38582 11.90 5.77598
2023SubmissioiPM 5 [t] 10.86672 10.38574 8.05 5.77970
Change relative tthe 2022 SubmissiolPM; 5 0.001% -0.001% -32% 0.06%
2022SubmissiomBC [t] 0.048899 0.0467362 0.05 0.02599
2023SubmissiomBC [t] 0.048900 0.0467358 0.04 0.02601
Change relative tthe 2022SubmissioBC 0.001% -0.001% -32% 0.06%
2022SubmissiomNO, [t] 0.72444 0.69239 0.79 0.38507
2023SubmissiomNO, [t] 0.72445 0.69238 0.54 0.38531
Change relative tthe 2022SubmissiotNO, 0.001% -0.001% -32% 0.06%
2022SubmissioNMVOC [t] 1.94793 1.86175 2.13 1.03540
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2G4 Tobacco 2003 2005 2013 2019
2023SubmissioNMVOC [t] 1.94796 1.86174 1.44 1.03606
Change relative tthe 2022SubmissioNMVOC 0.001% -0.001% -32% 0.06%
2022SubmissiorCO [t] 22.17582 21.19477 24.28 11.78727
2023SubmissiorCO [t] 22.17615 21.19460 16.42 11.79487
Change relative tthe 2022SubmissiorCO 0.001% -0.001% -32% 0.06%
2022SubmissiomNH; [t] 1.67023 1.59634 1.83 0.88779
2023SubmissiomNH; [t] 1.67025 1.59633 1.24 0.88836
Change relative tthe 2022SubmissioiNHs 0.001% -0.001% -32% 0.06%
2022SubmissioiPAH4 [kg] 0.0990064 0.0946264 0.11 0.052626
2023SubmissioiPAH4 [kg] 0.0990079 0.0946256 0.07 0.052659
Change relative tthe 2022SubmissioiPAH4 0.001% -0.001% -32% 0.06%
2022SubmissioBaP [kg] 0.0446736 0.0426973 0.05 0.023746
2023SubmissioBaP [kg] 0.0446743 0.0426969 0.03 0.023761
Change relative tthe 2022SubmissioBaP 0.001% -0.001% -32% 0.06%
2022SubmissiomBbF [kg] 0.0181109 0.0173097 0.02 0.009627
2023SubmissiomBbF [kg] 0.0181112 0.0173096 0.01 0.009633
Change relative tthe 2022SubmissioBBbF 0.001% -0.001% -32% 0.06%
2022SubmissiomBkF [kg] 0.0181109 0.0173097 0.02 0.009627
2023SubmissiomBkF [kg] 0.0181112 0.0173096 0.01 0.009633
Change relative tthe 2022SubmissioBkF 0.001% -0.001% -32% 0.06%
2022Submissionpy [kg] 0.0181109 0.0173097 0.02 0.009627
2023Submissionpy [kg] 0.0181112 0.0173096 0.01 0.009633
Change relative tthe 2022 Submissiorpy 0.001% -0.001% -32% 0.06%
2022SubmissioPCDD/F [g] 4.02465E05 3.84660E05 4.41E05 2.139E05
2023SubmissioPCDD/F [g] 4.02471E05 3.84657E05 2.98E05 2.141E05
Change relative tthe 2022 SubmissiolPCDD/F 0.001% -0.001% -32% 0.06%
2022SubmissiorPb [g] 257.57760 246.18240 281.98 136.912
2023SubmissiorPb [g] 257.58144 246.18048 190.76 137.000
Change relative tthe 2022SubmissiorPb 0.001% -0.001% -32% 0.06%
2022SubmissiorCd [g] 8.04930 7.69320 8.81 4.279
2023SubmissiorCd [g] 8.04942 7.69314 5.96 4.281
Change relative tthe 2022 SubmissiorCd 0.001% -0.001% -32% 0.06%
2022SubmissiorHg [g] 4.02465 3.84660 4.41 2.139
2023SubmissiorHg [g] 4.02471 3.84657 2.98 2.141
Change relative tthe 2022SubmissiorHg 0.001% -0.001% -32% 0.06%
2022SubmissiorAs [g] 63.99194 61.16094 70.06 34.014
2023SubmissiorAs [g] 63.99289 61.16046 47.39 34.036
Change relative tthe 2022 SubmissiorAs 0.001% -0.001% -32% 0.06%
2022SubmissiorCr [g] 61.17468 58.46832 66.97 32.517
2023SubmissiorCr [g] 61.17559 58.46786 45.30 32.538
Change relative tthe 2022SubmissiorCr 0.001% -0.001% -32% 0.06%
2022SubmissiorCu [g] 142.47261 136.16964 155.97 75.729
2023SubmissiorCu [g] 142.47473 136.16858 105.51 75.778
Change relative tthe 2022 SubmissiorCu 0.001% -0.001% -32% 0.06%
2022Submissiomi [g] 12.07395 11.53980 13.22 6.418
2023Submissiomi [g] 12.07413 11.53971 8.94 6.422
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2G4 Tobacco 2003 2005 2013 2019
Change relative tthe 2022 SubmissiomNi 0.001% -0.001% -32% 0.06%
2022Submissiorse [g] 4.02465 3.84660 441 2.139
2023Submissiorse [g] 4.02471 3.84657 2.98 2.141
Change relative tthe 2022Submissiorse 0.001% -0.001% -32% 0.06%
2022SubmissiorZn [g] 647.96865 619.30260 709.36 344.419
2023SubmissiorZn [g] 647.97831 619.29777 479.87 344.641
Change relative tthe 2022 SubmissiorZn 0.001% -0.001% -32% 0.06%

Table4.38 Recalculations of emissiswithin 2G4Fireworksfor the years 202, 2013, and 201%etweenthe

2022 and 202FBubmissios.

2G4 Fireworks 2012 2013 2019
2022Submissiom SP [t] 68.97653 43.6513 51.537508
2023Submissiom SP [t] 68.97533 43.6828 51.537398
Change relative tthe 2022 Submissio TSP -0.002% 0.07% -0.0002%
2022SubmissioiPMyo [t] 62.75276 39.7126 46.887260
2023SubmissioiPMyo [t] 62.75166 39.7413 46.887160
Change relative tthe 2022 SubmissiorP Mo -0.002% 0.07% -0.0002%
2022SubmissioPM 5 [t] 32.61988 20.6432 24.372741
2023SubmissioiPM 5 [t] 32.61931 20.6581 24.372689
Change relative tthe 2022 SubmissioPM, 5 -0.002% 0.07% -0.0002%
2022SubmissiomNO, [t] 0.16329 0.1033 0.1220045
2023SubmissiomNG; [t] 0.16328 0.1034 0.1220042
Change relative tthe 2022 SubmissiomNO, -0.002% 0.07% -0.0002%
2022SubmissiorsQ [t] 1.89665 1.2003 1.417129
2023SubmissiorsQ [t] 1.89662 1.2011 1.417126
Change relative tthe 2022SubmissiorsQ -0.002% 0.07% -0.0002%
2022SubmissiorCO [t] 4.49041 2.8417 3.355123
2023SubmissiorCO [t] 4.49034 2.8438 3.355116
Change relative tthe 2022SubmissiorCO -0.002% 0.07% -0.0002%
2022SubmissiorAs [g] 835.280 528.60 624.100
2023SubmissiorAs [g] 835.265 528.98 624.099
Change relative tthe 2022SubmissiorAs -0.002% 0.07% -0.0002%
2022SubmissiorCd [g] 929.484 588.22 694.487
2023SubmissiorCd [g] 929.468 588.64 694.486
Change relative tthe 2022SubmissiorCd -0.002% 0.07% -0.0002%
2022SubmissiorCr [g] 9,797.268 6,200.13 7,320.269
2023SubmissiorCr [g] 9,797.096 6,204.60 7,320.253
Change relative tthe 2022SubmissiorCr -0.002% 0.07% -0.0002%
2022SubmissiorCu [g] 278845.320 176/465.14 208346.112
2023SubmissiorCu [g] 278840.436 176592.56 208,345.668
Change relative tthe 2022SubmissiorCu -0.002% 0.07% -0.0002%
2022Submissiomg [g] 35.798 22.65 26.74714
2023Submissiog [g] 35.797 22.67 26.74708
Change relative tthe 2022SubmissiorHg -0.002% 0.07% -0.0002%
2022Submissiomi [g] 18,840.900 11,923.32 14,077.440
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2G4 Fireworks 2012 2013 2019
2023Submissiomi [g] 18,840.570 11,931.93 14,077.410
Change relative tthe 2022 SubmissiomNi -0.002% 0.07% -0.0002%
2022SubmissiorZn [g] 163287.800 103335.44 122,004.480
2023SubmissiorZn [g] 163284.940 103410.06 122,004.220
Change relative tthe 2022SubmissiorZn -0.002% 0.07% -0.0002%

Table4.39 Recalculations dPbemission within 2G4-{rework$ between 2022 and 2023ubmissios.

2G4 Fireworks 1990 1995 2000 2005 2010 2015 2019 2020
2022SubmissiorPb[g] 89294 110691 296171 500147 384469 471738 367,890 387214

2023SubmissiorPb[g] 5,527 6,851 18,332 30,957 23,797 29,199 22,771 23,967

Change relative tthe

-949 -949 -949 -949 -949 -949 -949 -949
2022ubmissionPb 94% 94% 94% 94% 94% 94% 94% 94%

4.7.1.4 Planned Improvements
No improvements are currently planned for tisisbsector.
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4.8 Other Industry Production (NRF 2H)

4.8.1 Food and Beverages Indust(i}NFR 2H2)

The only other industry production occurring in Iceland isfbed and Beverages Industihe only
pollutant emitted in this industry is NMVOC.

4.8.1.1 Activity Data
Production statisticsfor animal feed are available for 20@®13. The statistics were linearly
extrapolated for earlier and later years in the timeseries.

Production of bread, cakes/biscuits, meat, fish, poultry, coffee, beer, malt/pilsner, and spirits was
estimaed as follows. The total consumption within the country was estimated by using results of the
survey The Diet of IcelanderEmbeetti Landleeknis, 2022Embaetti Landlaeknis, 2011Embeetti
Landleeknis, 2002)Embeetti Landlaeknis, 19900he results give average consumption figures per
person for the years 1990, 2002, 2011, and 2020. The consumption figures were interpolated for the
years in between. The total consumption was calculated by using the population (or adult population
in the @se of coffee, beer/pilsner, and spirits). A waste factor of 33% was also used when produced
amounts were calculated from consumption figu(€\O, 2011)in the case of bread, cakes/biscuits,
meat, fish, and poultry, it is assed that the total production in Iceland is for the domestic market.
There is an export of fish and meat, but it is almost exclusively fresh or frozen and therefore not cooked
in Iceland. In the case of coffee, beer/pilsner and spirits, the import andreggatistics were available

from Statistic Iceland. The net import (import minus export) was subtracted from the calculated
consumption to estimate the domestic production.

There is no distinction made between industry and household emissions in tadsdations. All
NMVOC emission from bread and cake baking and fish/meat/poultry cooking is therefore estimated.

4.8.1.2 Emission Factors
Emission factar for NMVOC were taken from the 2019 EMEP/EEA GuidefieiBbk, 2019and are
presented inTable4.40.

Table4.40 NMVOC emission factors for the production of various food and beveradeqgis

NMVOC
[ka/t produced]

Meat, fish and poultry 0.30
Cakes, biscuitsind breakfast cereals 1.0
Beer and malt 0.035
Bread (European) 4.5
Coffee roasting 0.55
Animal feed 1.0

4.8.1.3 Recalculations and Improvements
There was recalculation for the years 2€AR0 due to updated activity data which is based on a new
survey on food consumption, sdable4.41.

Table4.41 Recalculations of emission within 2A@od and Beverages Indusbgtween submissions

2H2 Food and Beverages Industry 2013 2014 2015 2016 2017 2018 2019 2020
2022 submission NMVOC [kt] 0.2798 0.2518 0.3015 0.3535 0.3491 0.4622 0.4369 0.4610
2023 submission NMVOC [kt] 0.2735 0.2390 0.2820 0.3272 0.3155 0.4205 0.3867 0.4024
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2H2 Food and Beverages Industry 2013 2014 2015 2016 2017 2018 2019 2020
Change relative tthe 2022Submission -2% -5% -6% -1% -10% -9% -11% -13%

Recalculationgrom the 2022 ubmission

This subsector was revised for the 2022 submission. The emission factors remain the same, but the
activity data has been changed. Since production data was only available for part of the time series,
now most of the emissions are estimated the same wagglan consumption figures. In some cases,
also corrected for import and export figures (see above).

4.8.1.4 Planned Improvements
No improvements are currently planned for this subsector.
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5 Agriculture (NFRector 3)

5.1 Overview

Iceland is selufficient in all majo livestock products, such as meat, milk, and eggs. Traditional
livestock production is grassland based and most farm animals are native breedsaine cattle,
sheep, horses, and goats, which are all of anciendNoorigin, one breed for each species. These
animals are generally smaller than the breeds common elsewhere in Europe. Beef production,
however, is partly through imported breeds, asriest poultry and all pork production. There is not
much arable crop rduction in Iceland, due to a cold climate and short growing season. Cropland in
Iceland consists mainly of cultivated hayfields, but barley and rapeseed are grown on limited acreage.

The main pollutant emitted from theégriculture sector is ammonia (NHand the largest source is
YIydz2NE YIFylF3aSYSyidao | fsyemidsions lcdme froth Rhe\dricdifufe IsgtRQ a b |
Furthermore, one third of all NMVOC emissions come from this seEis.can be seen ifiable5.1

below.

Tableb5.1 Contribution from theAgriculture sector to the national total for 202

NHs NGO, NMVOC TSP PMuo PM;s
NationalTotal [kt] 4.23 19.6 5.78 4.27 2.12 1.02
AgricultureTotal [kt] 4.15 0.99 1.84 0.24 0.18 0.037
AgricultureSector{%] 98.3 5.07 31.9 5.65 8.56 3.59

Emission estimates from the agriculture sector include emission estimates from the following sources:

1 Manure Management (NFR 3B)
1 Crop Production and Agricultural Soils (NFR 3D)
9 Agriculture Other Including Use of Pesticides (NFR 3Df and 3I)

Each of these sources are described in more det&tdtons 53 to 5.5.

Ammonia, nitric oxide, NMVQ@nd particulate matter emissions are estimated AmimalHusbandry
andManureManagement (3B)xs well asxop Production andAgriculturalSoils (3D).

Dioxin, PAH4, HCB, PCB and Heavy Metals emissions are redtapptiot occurring or not estimated.

dzF ¥l £ 2483 YdzZ Sas yR aasSa FINB y20 FINYSR Ay LO¢
(not occurring) in the Icelandic inventoffyieldBurning of AgriculturalResidues (3Fp alsoidentified
as not ocarring (NO) in Iceland.

A summary of the categories included in tAgriculture sector by pollutant, including the Tier
methodology used, is presented Trable5.2.

Table5.2 Overview table NECD gasesd PM (NAC not available, N@ not occurring).

NECD Gases PM
Sector
NG NMVOC NH; PM:s PMio TSP
3Bla Manure Management, Dairy cattle T2 T1 T2 T2 T2 T2
3B1b Manure Management; Non-dairy Cattle T2 T1 T2 T2 T2 T2
3B2 Manure Management, Sheep T2 T1 T2 T2 T2 T2
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Sector NECD Gases PM
NG NMVOC NH; PM:s PMio TSP
3B3 Manure Management, Swine T2 T1 T2 T2 T2 T2
3B4a Manure Management, Buffalo NO NO NO NO NO NO
3B4d Manure Managemeng Goats T2 T1 T2 T2 T2 T2
3B4e Manure Management, Horses T2 T1 T2 T2 T2 T2
3B4f Manure Management, Mules andAsses NO NO NO NO NO NO
3B4gi Manure Management, LayingHens T2 T1 T2 T2 T2 T2
3B4gii Manure Management, Broilers T2 T1 T2 T2 T2 T2
3BA4giii Manure Management; Turkeys T2 T1 T2 T1 T1 T1
3B4giv Manure Management OtherPoultry T2 T1 T2 T1 T1 T1
3B4h Manure ManageArzﬁgé))therAmmals Eur T2 T1 T2 T2 T2 T2
3Dal Inorganic Nertilisers (incl.Urea Application) T1 NA T2 NA NA NA
3Da2a AnimalManureApplied to Soils T1 NA T2 NA NA NA
3Da2b Sewage Sludge Applied to Soils T1 NA T1 NA NA NA
3Da2c OtherOrgan(laF(j.rt(l;srs;soAsi))plled to Soils T1 NA T1 NA NA NA
3Da3 Urine andDung D_eposited byGrazing T1 NA T NA NA NA
Animals
3Da4 CropResiduesApplied to Soils NA NA NA NA NA NA
3Db Indirect Emissions fromManagedSoils NA NA NA NA NA NA
Farmlevel AgriculturalOperations incl
3Dc Sorage,Handling and Transport of NA NA NA T2 T2 T2
AgriculturalProducts

s o NA NA NA M m wa
3De CultivatedCrops NA T1 NA NA NA NA
3Df Use ofPesticides NA NA NA NA NA NA
3F FieldBurning ofAgriculturalResidues NO NO NO NO NO NO

Table5.3 shows which subsectors in Agriculture are key categories for which air pollutants. A key
category is one that is prioritised within the nat@al inventory system because it is significantly
AYLERNIFYG F2N 2yS 2NJ I ydzYoSNI 2F FANI LRttdzil yia
terms of the absolute level, the trend, or the uncertainty in emissi®@tsA, 2019)Categories whose
cumulative percentage contribution is greater than 80% should be identified as key.

Table5.3 Key categories for air pollutants within Agriculture.

NG, NH;, NMVOC, and PM

Sector 1990 2021 Trend
3BlaManure Managemeng, DairyCattle NMVOCNHs NMVOCNH; NMVOGCNH;
3Bl1bManure Management, Nondairy Cattle NMVOCNHs NMVOCNH; NMVOC, NH
3B2Manure Management Sheep NH: NH: NH:
3B3Manure Management, Swine NH:
3B4eManure Management, Horses NMVOC NMVOC NMVOC
3B4giManure Management, LayingHens NHs
3B4giiManure Management, Broilers NHs
3B4hManure Management, Other Animals NHs
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NG, NH;, NMVOC, and PM

Sector 1990 Trend
3Da2aAnimal Manure Applied to Soils NH NH NH
3Da3 Urine an®ungDeposited byGrazingAnimals NH; NH; NHs

3Dc Farrdevel AgriculturalOperationsincludingSorage,Handling and

Transport ofAgriculturalProducts PMio

5.2 General Methodology

The methodology is based d@mapters 3B and 3D of th2013 and 2019EMEP/EEA Guidebo@KEA,
2013;EEA, 20194l equations as well as the majority ahissionFactors (EF) and other parameters
stem from the EMEP/EEA Guidebook chapters correspondingly.

For estimating emissions of MEnd NQ in 3B Manure Management, the flow approach is used as
outlined in the 2019 EMEP/EEA Guidebook. This considers the flostabfammoniacal N (TAN)
through the manure management system. In the 2019 EMEP/EEA Guidéhedlow is modelled by

a series of equations that considers the amount of TAN and losses at all different stages of the manure
management process. The set ofuadjons provided by the 2019 EMEP/EEA Guidebook was applied

to more disaggregated livestock categories than the NFR methodology demands as can be seen in
Table5.4. The resulting emissions were then aggregated to tlspeetive NFR categories.

NH and NQ, emissions from grazing animals are part of this N flow approach and are, therefore,
calculated in this context, although they are reported under Agricultural Soils (3D). Similarly, the
manure that is available as orgarfertiliser for application to land is determined from the N flow
approach and is used as an input term in estimating the atid NQ. Activity data, emission factors

and other parameters used in these calculations will be discussed in the followingichap

5.3 Manure Management (NFR 3B)

5.3.1 Activity Data

Animal population numbers are directly retrieved from the livestock databasev bustofn.i9 of the
Ministry of Food, Agricultureand Fisheries(Matveelaraduneytiy (MFAF) and annual average
populations (AAP) are calculated accordingite 2006 IPCC Guidelines. Since the data from the annual
census of MFAF represents livestock populations at a certain point in time (in November) it does not
reflect their seasonal @nges, e.g.animals with a life spanning only one summer. Also, for some
livestock categories, it does not include data on young animals,fatgening pigs. Therefore, the
number of animals not included in the census is estimated using informatiogrilityf rates, number

of offspring, number of animals slaughtered, etc. The inclusion of young animals leads to livestock
populations being considerably higher for some categories than the ones published by the MFAF or by
other public sources such as Ss#its IcelandHagstofa islands(SIj. For the complete methodology

of calculating the AAP and a comparison with published livestock numbers please refer toQceland
2022National Inventory Report on Greenhouse Gas Emissions

8 https://hagstofa.is/talnaefni/atvinnuvegir/landbunadur/bufeg-uppskera/
9 https://unfccc.int/documents/614626
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Livestock dta is available on a more disaggregated level than requested by the reporting requirements
as can be seen ifable5.4. Therefore, the emissions are estimated on a more disaggregated level and

then combined to the NFRategories.

Tableb.4 Livestock as reported in NFR tables and as calculated in the Icéfargdiitory on a more disaggregated
level.

NFRCode  Animal Category Disaggregation in Icelandic Inventory
3Bla DairyCattle Mature Dairy Cattle
3B1b Non-dairy Cattle Other Mature CattleCalvesPregnant HeifersSteers and Noinseminated Heiferg
3B2 Sheep Ewes Animals for ReplacemerRamsLambs
3B3 Swine Piglets Sows
3B4a Buffalo NO
3B4d Goats Goats
3B4e Horses Horses
3B4f Mules andAsses NO
3B4gi LayingHens LayingHens
3B4gii Broilers ChickensPullets
3BA4ygiii Turkeys Turkeys
3B4giv OtherPoultry GeeseDucks
3B4h Other Fur Animals) Minks, Foxes Rabbits

Table5.5 shows the AAP of Icelandic livestock categories for selected years since 1990. The most
prominent trendsin the development ofivestock populations since 1990 are a decrease in the dairy
cattle and sheep populations and an increase in-dainy, swine, and poultry populations.

Table5.5 Annual average population of livestock accogdio NFR categorisation in Iceland.

NFRCode Animal Category 1990 1995 2000 2005 2010 2015 2020 2021

3Bla DairyGCattle 32,249 30,428 27,066 24,488 25,379 27,441 25,896 25,772
3B1b Non-dairy Cattle 43,299 42,771 45,078 41,482 47,130 51,335 55,134 54,791
3B2 Sheep 858,008 718,544 730,177 713,419 753,120 752,515 635,832 612,590
3B3 Swine 29,768 30,746 32,242 39,350 38,032 42,542 39,253 38,381
3B4a Buffalo NO NO NO NO NO NO NO NO
3B4d Goats 485 511 548 657 1,015 1,476 2,367 2,442
3B4e Horses 73,867 80,246 75,630 76,629 78,849 79,392 73,397 70,507
3B4f Mules andAsses NO NO NO NO NO NO NO NO
3B4gi LayingHens 506,165 186,295 284,612 212,795 164,374 171,161 240,853 230,383
3B4gii Broilers 149,103 150,688 210,468 433,237 423,187 490,669 548,121 553,337
3B4giii Turkeys 3,534 3,044 10,908 8,146 9,148 11,810 12,406 11,414
3B4giv Other Poultry 5,806 5,270 2,498 1,772 1,347 1,057 581 609
3B4h Other Fur Animals) 49,592 37,893 41,431 37,093 39,904 48,038 15,849 16,659

5.3.2 EmissionFactors andAssociatedParameters

NH: and NO Tier 2 emissions depend on the total amounts of nitrogen (N) and total ammoniacal
nitrogen (TAN) in manure. Total N is calculated by multiplying livestock AAP with the nitrogen excretion
(Nex) rate peranimal. TAN is calculated by multiplying total N with livestock specific TAN fractions
provided in the 2019 EMEP/EEA Guidebook. The Nex rate per livestock category is calculated using
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default values from the 2006 IPCC Guidelines (Volun@hdpter 10) thattake animal weightand
therefore, the smaller size of Icelandic breeds into account. For most animal categories other than
Cattle and Sheep, the animal parameters are not changing over the timeseries, and the Nex rate is,
therefore, also constant. Cattlend Sheep subcategories have variable Nex rate over the timeline,
since they are calculated by the Tier 2 approach, andHtoses andPoultry the Nex rate has been
calculated on a more disaggregated level and reported as a weighted average in relation to the
population data. The calculation method for the Nex rate @Gattle and Sheep follows the Tier 2
methodology from the 2006 IPCC Calides by applying Equation 10.31, Equation 1¥,3and
Equation 10.33 forattle andNetention tracOf 0.10 from Table 10.20 f@heep. Detailed calculations and
explanations can be found in the newest edition of the National Inventory Report of Iceland

Total N and TAN have to be allocated to either slurry or solid manure management. Fractions for slurry
and solid manure management are country specific and identical to the ones used in &&latidnal
Inventory Report. The same is valid for the fiacs of the year spent inside versus outside. Two more
parameters used in the calculation of TAN mass flow are the amount of straw used in animal housing
and the amount of N contained in it (only for solid manure management). Calves are the only cattle
subcategory whose manure is stored in solid storage. In 2022 ,|dblndicAgricultural Advisory
Centre Radgjafamidstod landbunadarihinterviewed farmers on their use of straw for bedding for
calves and came up with the estimate of 350 kg straw/animal/y@a2021, which is an increase from

47 kg/animallyear in 1990, when only 10% of calf manure was stored in solid storage. Straw amounts
for sheep, goats, and horses are based on 2019 EMEP/EEA Guidefmdk data (Table 3.7) of hay

used per day adjustefbr the time periods animals stay inside. As an example, sheep have a default
housing period of 30 days (Table 3.7 of the 2019 EMEP/EEA Guidebook) but in Iceland it is 200 days.
So, the default straw value of 20 kg/yr is multiplied by 200/30 to obtain3L88/yr. The abowve
mentioned parameters are summaeid inTableb.6.

Table5.6 Parameters used in the-flow calculations, for the year 2021.

Animal Nex [kg Prop. TAN  Fraction Fraction Housing Straw
Category head?! yr?] (of N) Surry Solid Period [days] [kalyr]
3Bla DairyCattle 94 1 1 0 309
3B1lb NondairyCattle! 37 0.6 0.70 0.30 305 7,778,050
3B2 Sheep 10 0.5 0.35 0.65 200 33,379,466
3B3 Swine 8.8 0.7 1 0 365
3B4d Goats 20 0.5 0 1 200 325,494
3B4e Horses 28 0.6 0 1 51 8,864,943
3B4f  Mules andAsses 1.4 0.7 0 1 365
3B4gi LayingHens 0.2 0.7 0 1 365
3B4gii Broilers 1.4 0.7 0 1 365
3BA4giii Turkeys 1.2 0.7 0 1 365
3B4giv  OtherPoultry 4.6 0.6 0 1 365

1Values for Nordairy Cattle are weighted averages for the subcategories Otfiature Cattle, Pregnantieifers, Steers and
Non-inseminatedHeifers, and Calves.

2Valuedor Sheepare weighted averages for the subcategories Ewes, Animals for ReplacementaRdiambsiHowever,
lambs are not taken into accoufdr the housing period. Lamlzly live 4.5 months in Iceland, over the summer apend
all their days outside.

10 Acording to the 2019 refinements to the 2006 IPCC Guidelines, Eq. 10.32 is valid for CattleaGth€apats.
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All manure is assumed to be stored before spreading. Emission factors for animal manure, either
managed as slurry or solid manure during housing and storage, as well as EFs for manure spreading
and manure deposited by griag animals, are given as shares of TAN by livestock category in the 2019
EMEP/EEA Guidebook. In the absence of default values for sheep slurry, 2019 EMEP/EEA Guidebook
default values foCattle were used instead. The emissions factors are showialie5.7.

Table5.7 Emission factors for NHNQ and NO used in the Mlow methodology.

NFR Animal VIS EF NEN EF NEN EF NEN EF NN EF NO-N
Code Category Housing Sorage Application Sorage Sorage
. Slurry 0.24 0.25 0.55 0.0001 0.01
3Bla DairyCattle -
Solid 0.08 0.32 0.68 0.01 0.02
Non-dairy Slurry 0.24 0.25 0.55 0.0001 0.01
3B1b -
Cattle Solid 0.08 0.32 0.68 0.01 0.02
Slurn 0.24 0.25 0.55 0.0001 0.01
3B2 Sheep -
Solid 0.22 0.32 0.9 0.01 0.02
. . Slurry 0.27 0.11 0.4 0.0001 0
3B3 Swineg Piglets -
Solid 0.23 0.29 0.45 0.01 0.01
. Slurry 0.35 0.11 0.29 0.0001 0
3B3 Swineg Sows -
Solid 0.24 0.29 0.45 0.01 0.01
3B4d Goats Solid 0.22 0.28 0.9 0.01 0.02
3B4e Horses Solid 0.22 0.35 0.9 0.01 0.02
. ) Slurry 0.41 0.14 0.69 0.0001 0
3B4gi LayingHens -
Solid 0.2 0.08 0.45 0.01 0.002
3B4gii Broilers Solid 0.21 0.3 0.38 0.01 0.002
3BA4giii Turkeys Solid 0.35 0.24 0.54 0.01 0.002
3B4giv  OtherPoultry Solid 0.24 0.24 0.54 0.01 0.002
3gan  Oher@r o i 0.27 0.09 0 0.01 0.002
Animals)

1No EFs exist for Nlgmissions from slurry fdtheep in the 2019 EMEP/EEA Guidebdtdnce, the EFs for Cattle are applied.
* The emission factor is zero in the 2019 EMEP/EEA Guidebook and Iceland does not have apecifiyemission factor.

NMVOC emissions are calculated using the Tier 1 methodology from the 2019 EMEP/EEA Guidebook,
applying the default emission factors from Table, 3down here irmable5.8. When default emission
factors with silage feeding are available, these ased.

Table5.8 Emission factors for NMVOC emissions, Tier 1, taken from Table 3.4 to the 2019 EMEP/EEA Guidebook.
When available, emission factors with silage feeding are used.

Animal CategoryNFR) [l(EgF":X;gS]:
3Bla Daingattle 17.937
3B1b OthelCattle (includes alOther Cattle) 8.902
3B2 Sheep 0.279
3B3 Swing Figlets 0.551
3B3 Swing Sows 1.704
3B4d Goats 0.624
3B4e Horses 7.781
3B4gi Layinglens 0.165
3B4gii Broilers 0.108
3B4giii Turkeys 0.489
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Animal CategorfNFR) [I(EQFM;S%
3B4giv OthePoultry (Ducks andGeese) 0.489
3B4h Other Kur Animals) 1.941
3B4h Other Rabbits) 0.059

Tier 2 calculations of particulate matter emissions are based on information on the amount of time
livestock spends in housing and the fractions of manure either managed as slurry or as solid manure
(seeTableb.6 above). The applied emission factors are reporteflahle5.9 and derive from the 2019
EMEP/EEA Guideboakd fromthe 2013 EMEP/EEA Guidebooktha caseof Turkeys,Ducks, and
Geesethe Tier 1 emission factors are applied.

Table5.9 Emission factors used for calculating the particulate emissions, Tier 2.

Animal MMS EF TSP EF PMy EF PMs
Category [kg AAR al]  [kg AAR al]  [kg AAR al]
. Slurry 1.81 0.83 0.54 TableAl1.7 2019 EMEP/EE
3Bla  DaiyCatle g 0.94 0.43 0.28 Guidebook
3B1b Non-dairy Slurry 0.69 0.32 0.21 Table A1.7 2019 EMEP/EE
Cattle Solid 0.52 0.24 0.16 Guidebook
Slurry 0.34 0.15 0.1 Table A1.7 2019 EMEP/EH
3B1b Calves g 0.35 0.16 0.1 Guidebook
Slurry - - - Table A1.7 2019 EMEP/EE
382 Sheep Solid 0.14 0.056 0.017 Guidebook
. . Slurry 0.7 0.31 0.06 Table A% 2013 EMEP/EEA
B3 SwinecPiglets g 44 0.83 0.37 0.07 Guidebook
3B3 Swinec Sows Slurry 1.36 0.61 0.11 Table A% 2013 EMEP/EEA
es Solid 177 0.8 0.14 Guidebook
3B4d Goats Solid 0.139 0.056 0.017 Table A1.7 2019 EMEP/ER
Guidebook
3B4e Horses Solid 0.48 0.22 0.14 Table A1'7. 2019 EMEP/EH
Guidebook
. . . Table A% 2013 EMEP/EEA/
3B4gi LayingHens Solid 0.0 0.0 0.0 Guidebook
3B4gi  Brollers  Solid 0.069 0.069 0.009 Table A3 2013 EMEP/EE/
Guidebook
. Table 3.3 2013 EMEP/EE
3B4giii Turkeys Solid 0.52 0.52 0.07 Guidebook
. OtherPoultry . Table A1.7 2019 EMEP/EE
3B4giv (Ducks) Solid 0.14 0.14 0.018 Guidebook
. OtherPoultry . TableA1.7 2019 EMEP/EE
3B4giv (Geese) Solid 0.24 0.24 0.032 Guidebook
3gapn  Oer@ur oo 0.018 0.0081 0.004 Table AL7 2019 EMEP/EH
Animals) Guidebook

1 Non-dairy Gittle andCalves are calculated separately and subsequently aggregated in the category 3BDaijo€attle

5.3.3 Recalculations andmprovements

Livestock numbers for cattle, sheep, horses, and poultry were updated before the 2023 Submission, as
well as a number of other livestock parameters for Cattle and Sheep. This change affected the reported
NO, NMVOC, N PMs, PMo, and TSEmissions, over the whole timeline as show ableb.10.
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Table5.10Recalculatioafor NQ, NMVOC, N&PMe.s, PMio, and TSP due to updated livestock number&dtite,
Sheep,Horses and Poultry, as well as because of updated livestock parameter€dtile and Sheep, affecting
the whole timeline.

3B Manure Management

2022SubmissiomO, [k{] 0.058 0.044 0.047 0.046 0045 0.046  0.040
2023SubmissiomO, [k{] 0.038 0027 0032 0031 0032 0032 0.028
Change relative tthe 2022 SubmissioMNO, -34% -37% -32% -33% -29% -30% -30%
2022SubmissioMNMVOC [k] 199 190 186 180 1.8  1.99  1.86
2023SubmissioMNMVOC [k] 198 190 186 179 1.8  1.99 187
Change relative tehe 2022Submission 012% -011% -020% -0.68% -0.15% -0.16% 0.38%
NMVOC

2022SubmissiomH [k{] 238 212 214 206 212 222 207
2023SubmissiomH [ki] 232 207 208 198 207 213  1.97
Change relative tthe 2022SubmissioiNH; -2.5% -2.4% -25% -3.8% -2.6% -4.3%  -4.7%
2022SubmissioPMe.s [ki] 0.037 0029 0031 0031 0030 0033 0.033
2023SubmissioPMe.s [ki] 0.037 0029 0032 0031 0031 0034 0.035
g;‘/:”ge relative tehe 2022 Submission 01%  1.1%  1.4% -01% 3.7% 41%  4.7%

.5
2022SubmissioP Mo [k{] 0.124 0083 0.103 0113 0103 0113 0.121
2023SubmissioP Mo [k{] 0.122 0082 0.101 0106 0102 0113 0.122
g;‘/ﬁ‘”ge relative tehe 2022Submission 41.01% -0.92% -1.65% -6.19% -0.61% -0.62% 0.46%
0

2022SubmissioTSP [ki] 0.187 0142 0.161 0171 0162 0177 0.180
2023SubmissioSP [ki] 0.185 0.142 0.160 0.166 0163 0179 0.183
Change relative tthe 2022SubmissioTSP  -0.8% -0.3% -05% -3.3% 0.8% 1.0% 1.9%

Recalculations from the 2022 Submission

In 2022, sshare ofPoultry previously categorised &oilers shoulchavebeen categorised asaying

Hens for the whole timeseries. The total numbenafingHens and broilers remained the same over

the whole timeseries, except for 2018 and 2019, as an updated parameter for age at slaughter was
provided forChickens. This updated livestock categorisatidfected the NQ NMVOC, Ni PM s,

PMuo, and TSP emissions.

5.3.4 Planned Improvements

As suggested by the 2020 Step 3 review, it is planned to change from Tier 1 to Tier 2 casfolation
NMVOC emissions. As a first step, a detailed investigation will be afaalt which data are easily
available in Iceland and which data ne¢d be collected specifically for this task.

5.4 Crop Productiorand Agricultural Soils (NFR 3D)

5.4.1 Activity Data

Activity data for Nkland NO emissions consist of the amount feftiliser nitrogen applied to
agricultural soilsTable5.11). For NHthis amount is divided into type of fergir N. Theotal amount

of N infertiliser is obtained from St. No official data exists that provideformation on the types of

N fertilisers used. However, for this submission a fertiliser expert at the Icelandic Food and Veterinary

11 https://hagstofa.is/talnaefni/atvinnuvegir/landbunadur/aburdur/
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LU,

Authority Matveelastofnun (MAST) helped provide a rudimentary split into ammonium nitrate,
calcium ammonium nitrate, uge and other N fertiliser. The fraction of each type varies over the
timeline, as shown iTable5.11. The fertiliser type data is still incomplete amill be improved for
future submissions.
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Table5.11 Total amount of synthetic N fertilisers appliedAgricultural Soils.

N content in inorganic fertiliser[kt N]  12.47  11.20 12.68 9.78 10.88 11.65 11.41 12.25
Ammonium nitrate [%] 67% 0.0% 0.0% 0.0% 0.0% 7.6% 16% 17%
Calcium ammonium nitrate [%] 0.0% 67% 67% 67% 65% 54% 44% 42%
Urea [%] 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 6.2%  4.8%
Other NK and NPK [%] 33% 33% 33% 33% 35% 38% 34% 36%

In the 2021Submissionother organic fertilisers in the form of bone meal and compost were added to
the inventory. Research showed that the organic fertiliserd aen appliedon a small scalsince

2009, especially for land reclamation purposes carried out by the Soil Conservation Service of Iceland
(Landgreedslan(SCSiYheir use is still small compared to other fertilisers, but are taken into account
for the calculation oNH; and NQ emissions from agricultural soils.

Activity data foPMand NMVO@missions consists of the areas of crops cultivated as can be seen in
Table5.12. The total amount of cropland is recorded in the IcelarigiographicLand-use Database
(IGLUD), which is maintained by the SCSI. Data regarding the area of barley fields comes from the
Farmers Association of IcelaBeendasamtok islanji$F Al and Bragasofwritten communication).

The area of grass fields is calculated by subtracting the area of barley fields from the total cropland
area. Barley fields are cultivated and harvested once a year and the produce is cleaned and dried. Grass
fields are cultivatecbout once every 10 years and hay is cut twice per year on average (Brynjolfsson,
written communication)The total area of active cropland is used to estimate the NMVOC emissions.

Table5.12 Areas ofcropland in Iceland, distinguished by barley cultivation and grassland for haymaking.

1990 1995 2000 2005 2010 2015 2020 2021
Area BarleyQultivation [ha] 0 144 900 2,892 3,898 1,455 1,500 2,216
Area Grasfultivation [ha] 122,602 116,597 110,804 105,655 103,737 106,069 105,925 105,189

5.4.2 Emission Factors

NH; emission factors were taken from Table 3.2 in the 2019 EMEP/EEA Guidebook. These emission
factors depend on the mean spring air temperature, i.e., the mean temperature of the-thoggh

period following the day when accumulated day degrees since 1 Jarhaare reached 400°C.
According to this definition, the mean spring temperature in Iceland is about 9°C, therefore the
emission factors for cool climate and normal pH are applied as can be s€ahl@b.13.

Table5.13 Emission factors for Ntémissions from fertilisers for cool climate and normal pH used in Iceland.

EF [g N kg N applied]

AmmoniumNitrate 15

CalciumAmmoniumNitrate 8

12 http://www.bondi.is/
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EF [g NB/ kg N applied]

Urea 155
Other NK and NPK 33
1 Average between NK mixtures and NPK mixtures

The emission factors for NO, NMV.@@d NH are taken from the 2019 EMEP/EEA Guidebook and are
reported inTable5.14 with the respective sources and NFR codde biggest contributor to the Tier

1 emissions factor for NMVOC is grass at 25°C, which is not relevant for Iceland, where the average
temperature during the summer is 10°C. Grass for hay makinigowever, the greatest source of
NMVOC emissions in Iceland and hence the EF for NMVOC emissions from grass at 15°C is used.

Table5.14 Emission factors for NO, NMV@@d NH in NFR category 3D.

NFRCode EF Unit Source
NH; from SewageSudge 3Da2b 0.13 kg NH (kg N applied} Annex 1 2019 EMEP/EEA Guidebao
N%fromwg;ggorga"'c 3Da2c  0.08  kgNHs(kg N applied)  Table 3.1 2019 EMEP/EEA Guideb

NO from NApplied in
Fertiliser Manure, and
Excreta

8bal, 5, kogNG(kgfertiiserand .\ 31 5019 EMEP/EEA Guideb

3Da2a, 3Dai manure N applied)

NO fromSwageSudge 3Da2b 0.04 kg NQ (kg sewage sludg#) Annex 2 A2.3 2019 EMEP/EEA

Guidebook
NO fro”\;vaazgsorga“'c 3Da2c  0.04 kg NQ (kg organic waste) Table 3.1 2019 EMEP/EEA Guideb
NMVOCC;LOpZSa”d'”g 3De 010 kg hat Table 33 2019 EMEP/EEA Guidebo

PM and PM s emission factors for barley and grass were taken from Tables 3.5 and 3.7 of the 2019
EMEP/EEA Guideboakd are reported irmable5.15.

Table5.15 Emission factors for agricultural crop operatioimskg ha PMiw and PM s in wet climate conditions
from the 2019 EMEP/EEA Guidebook.

Air Pollutant Soil Cultivation Harvesting Cleaning Drying
PMio [kg/ha] Barley 0.25 2.3 0.16 0.43
PMio [kg/ha] Grass 0.25 0.25 0.0 0.0
PM; s [kg/ha] Barley 0.015 0.016 0.008 0.129
PM s [kg/ha] Grass 0.015 0.01 0.0 0.0

5.4.3 Recalculations andmprovements

Three updates were done for the 2038ibmission affecting the emissions from Crop Production and
Agricultural Soils. They are:

I Updated livestock numbers for Cattle, Sheep, Horses, and Poultry, as well as updated livestock
parameters for Cattle and Sheep. These updates affecta@® NH emissons from 3Da2a Livestock
Manure Applied to Soils and 3Da3 Urine and Dung Deposited by Grazing Livestock, over the whole
timeline, as shown iffable5.16.

9 Fertiliser activity data was updated for Urea and CAN, along with the split into N fertiliser type over the
whole timeline. Affecting Nkemissions from 3Dal Inorganieféttilisers as shown iable5.17.

1 The cropland area was updated, affecting PM and NMVOC emissions from 3D Crop Production and
Agricultural Soils over the whole timeline. elimethodology for calculating NMVOC emissions was
changed from the 2009 EMEP/EEA Guidebook, where the emissions are calculated based on fertiliser
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use, to the method listed in the 2019 EMEP/EEA Guidebook, where the NMVOC emissions are calculated
the same vay as PM emissions, i.e., based on land area cultivated. The recalculations are shalle in

5.18.
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Table5.16 Recalculatios for NG and NH emissions from 3Da2a Livestadlanure Applied to Soils and 3Da3
Urine andDung Deposited byGrazingLivestock

3Da2a + 3Da3
2022 SubmissiomMNQ, [kt] 0.70 0.62 0.62 0.61 0.63 0.65 0.57

2023SubmissiomNG, [kt] 0.57 0.51 0.51 0.50 0.52 0.53 0.47
(N:g(ange relative tthe 2022Submission 19% 18% 18% 18% 17% 19% 19%
2022 SubmissioNHs [kt] 2.35 2.17 2.16 2.11 2.18 2.26 2.12
2023SubmissioNHs [k] 2.25 2.14 2.13 2.05 2.12 2.17 2.02

Ersnge relative tthe 2022Submission -4.3% 1.4% 1.8% 2.6% 2.6% 4.9% 4.7%

Table5.17 Recalculatioafor NH due to updated activity data on fertiliséypes used, affecting NHmissions
from 3Dal Inorganic N fertilisers over the whole timeline.

3Dal Inorganic N Fertilisers
2022SubmissioNH; [kt] 0.15 0.14 0.16 0.12 0.13 0.14 0.14

2023SubmissiomNH [kt] 0.26 0.18 0.20 0.16 0.18 0.21 0.30

CN::jl?nge relative tthe 2022Submission 68% 30% 30% 30% 34% 45% 116%

Table5.18 Recalculatios for NMVOC, Pbk, and PMo, due to updated cropland area, affecting the whole
timeline, andadditionally,for NMVOC due tan updated methodlogyused to estimate the emissions.

3Dc + 3De 1990 1995 2000 2005 2010 2015 2020
2022SubmissiotNMVOC [ki] 74E8 67E8 76.E8 58E8 65E8 69.E8 6.8.E8
2023SubmissiotNMVOC [kt] 0.012 0.012 0.011 0.011 0.011 0.011 0.011

ﬁ:,ﬁ;‘g%rela“"e tthe 2022 Submission ¢y 55654 170.000% 150,000% 190,000% 170,000% 150,000% 160,000%

2022SubmissioPM, 5 [ki] 0.032 0.082 0.0B4 0.086 0.087 0.083 0.04

2023SubmissioPM, 5 [ki] 0.026 0.0®5 0.0@5 0.07 0.029 0.0®5 0.0@5

g:/znge relative tthe 2022Submission 19% 2204 26% 250 2204 23% 26%
.5

2022SubmissiorP Mg [k] 0.078 0.078 0.082 0.085 0.086 0.078 0.08

2023SubmissiorP Mg [k] 0.064 0.061 0.061 0.064 0.066 0.06 0.06

glr\z\nge relative tthe 2022 Submission 18% 2204 -26% 250 -23% 24% 250
0

Recalculations from the 2022 Submission

In the 2022 Submission, th&hare ofPoultry previously categorised &roilers shouldhave been
categorised asayingHens for the whole timeseries. The change in livestock numbers affected the
emissions fromAnimal Manure Applied to Sofigr NQ.and NH.

5.4.4 Planned Improvements

Improvements are planned fahe NEIA &G NI GA2Yy 2F RAFFSNBYyOG Ay2NAHI )
inventory for future submissions.
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5.5 OtherAgriculture Including Use of Pesticides (NFR 3Df and 3I)

The PORrotocol focuses on adli of 16 substances, 11 which are pesticides. A number of pesticides,
however, had already been banned in Iceland in 1996 in order to conform to EU legislation (Iceland is
part of the European Economic Area). The only pesticide of the ones lis@thiter 3Df of the
EMEP/EEAUElebook not banned until 2009 is lindane, a gamiHexachlorocyclohexane (HCH). The

last recorded sale of lindane took place in 1992 when 1 kg was sold. In 1990 and 1991, 2 and 16.2 kg
were sold, respectively. It is assumed that the lindane sold was dpgilieng the same year. An EF of
0.5kg/kg,as listed in Table 3ih Chapter 3Dfin the 2013 EMEP/EEA Guidebpwaias applied to these

values resulting in HCH emissions of 1, 8, and 0.5 kg for the yeard Q920HCH is no longer included

in the reportingobligations which explains the use of an emission factor from the 2013 EMEP/EEA
GuidebookTable5.19 gives an overview of these of pesticides in Icahd.

Table5.19 Pesticide use and regulation in Iceland.

Pesticide LastRecordedUse Year ofBan
Aldrin 1975 1996
Chlordane No recorded use 1996
DDT 1975 1996
Dieldrin No recorded use 1996
Endrin Norecorded use 1996
Heptachlor 1975 1996
Hexachlorobenzene (HCB) No recorded use 1996
Mirex No recorded use 1998
Toxaphene No recorded use 1998
Pentachlorophenol (PCP) No recorded use 1998
Lindane 1992 2009
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6 Waste (NREector 5)

6.1 Overview

During most of the 20th centurgolid waste disposal siteSWD#$ in Iceland were numerous, small,
and located close to the locations of waste generation so that the waste did not have to be transported
far for disposal. In 1967The waste disposal siteiGufunes started operating and most of the waste
from the capital was landfilled there. Prior to that year, the waisten the capital area was landfilled

in smallerSWDs

Until the 1970sthe most common form of waste management outsisfehe capital aea was open
burning of waste. In some communities, waste burning was complemented with landfills for bulky
waste and ash. The existing landfill sites did not have to meet specific requirements regarding location,
management, and aftercare before 1990 andrevoften just holes in the ground. Some communities
also disposedf their waste by dumping it into the sea. Akureyri and Selfoss, two of the biggest
communities outside the capital area, opened municlp@/Dsn the 1970s and 1980s.

Before 1990three waste incinerators were opened in Keflavik, Hisaarikl isafjordur. In total they
burned around 15,000 t of waste annually. They operated at low or varying temperatures and the
energy produced was not recovered. Waste incineration in Iceland as suchdsiart®93 with the
opening ofan incineration plant in Vestmannaeyjar, an archipelago to the south of Iceldtida
population of over 4,000In 2004 the incineration plantKalkg located at the southwest part of
Iceland opened this facility is currery the only operational waste incineration plant in Iceland. Open
burning of waste was banned in 1999. The last place to burn waste openly was the island of Grimsey
to the north of Icelandwhich stopped doing so by the end of 2010.

Recycling and biologictreatment of waste started on a larger scale in the beginning of the 1990s.
Their share of total waste management has increased rapidly since then.

Reliable data about waste composition does not exist until recent years. In, 1881waste
management cmpany Sorpaltd. started serving the capital area and has gathered data about the
waste composition of landfilled waste since 1999. For the last few years, the waste sector has had to
report data about amounts and kinds of waste landfilled, incinerated, raaycled.

Jecial treatment of hazardous waste did not start until the 1990s,Hazardous waste was landfilled

or burned like norhazardous waste. Special treatment started with the reusing of waste as an energy
source. In 1996the HazardousWaste Committee (Spilliefnanefn)l was founded and started a
collection scheme for hazardous waste. The collection scheme included fees on hazardous substances
that were refunded if the substances were delivered to hazardous waste collection points. Hazardous
substances collected included oil products, organic solvents, halogenated compounds, isocyanates, oil
based paints, printer ink, batteries, car batteries, preservatives, refrigerants, and more. After
collection, these substances were destroyed, recycled, xpoded for further treatment. The
HazardousNaste Committee was succeeded by the IcelanBacyclingrund (Urvinnslusjédurin late

2002.

Clinical waste has been incinerated in incinerators either at hospitals or at waste incineration plants.

The trend in waste management practices has been toward man&y¢Dsas municipalities have
increasingly cooperated with each other on running wastéection schemes and operating joint
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landfill sites. This development has resulted in laigéfDsand enabled the shutdown of a number of
small sites. Currently a large majority of landfilled waste is being disposed of in maSsged
Recycling of wasteas increased due to efforts made by the government, local municipalities, recovery
companies and others. Composting started in the-d8@0s and has increased since then.

Smmaires of the categories included in th&Vaste sector by pollutast including the Tier
methodolodgesused,are presented inTable6.1, Table6.2, andTable6.3.

Table6.1 Overview table NECD gases, PM, and CQ; (A available, NE not estimated NO¢ not occurring,
IEc included elsewhere).

NECD gases PM

Sector NO, NMVOC SQ NH, PMss PMp TSP oo €O
5A Solid Waste Disposal on Land NA T1 NA NA T1 T1 T1 NA NA
5B1 Composting NA NA NA T2 NA NA NA NA T2
5B2a  Anaerobic Digestiog MSW NA NA NA NE NA NA NA NA NA
5B2b  Anaerobic Digestioq Other NO NO NA NO NA NA NA NA NO
5Cla MSW Incineratiorg Kalka T1 T1 T1 T1 T1 T1 T1 T1 T1
5Cla MSW Incineratiorg Other NO NO NO NO NO NO NO NO NO
5C1bi Industrial Waste Incineration IE T1 IE NA IE IE IE IE IE
5C1bii Hazardous Waste Incineratior IE T1 IE NA IE IE IE IE IE
5C1biii Clinical Waste Incineration IE T2 IE NA IE IE IE IE IE
5C1biv Sewage Sludge Incineration IE NO IE NO IE IE IE IE IE
5Clbv Cremation T1 T1 T1 T1 T1 T1 T1 NA T1
5C1lbvi OtherWaste Incineration NO NO NO NO NO NO NO NO NO
5C2 OpenBurning T1 T1 T1 T1 T1 T1 T1 T1 T1
5D1 Domestic Wastewater Handlir ~ NA NE NA NA NA NA NA NA NA
5D2 Industrial Wastewater Handlin ~ NA NE NA NA NA NA NA NA NA
5D3 OtherWastewater Handling NA NE NA NA NA NA NA NA NA
5E OtherWaste T2 T2 T2 NA T2 T2 T2 NE T2

lIncluded in 5Cla

Table6.2 Overview table POPs (Aot available, N@ not occurring).

Sector o FORS
Dioxin PAH HCB PCB
B5A Solid Waste Disposal on Land NA NA NA NA
5B1 Composting NA NA NA NA
5B2a  Anaerobic Digestiog MSW NA NA NA NA
5B2b  Anaerobic Digestioq Other NA NA NA NA
5Cla MSW Incineratiort Kalka T1 T1 Tl T1
5Cla MSW Incineratiorr Other NO NO NO NO
5C1bi Industrial Waste Incineration T1 T1 T1 NA
5C1bii Hazardous Waste Incineration T1 T1 T1 NA
5C1biii  Clinical Wasténcineration T2 T2 T2 T2
5C1biv Sewage Sludge Incineration NO NO NO NO
5C1bv Cremation T1 T1 T1 T1
5C1lbvi Other Waste Incineration NO NO NO NO
5C2 OpenBurning T1 T1 T1 T1
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Sector . POFS
Dioxin PAH HCB PCB
5D1 Domestic Wastewater Handlin¢ NA NA NA NA
5D2 IndustrialWastewater Handling NA NA NA NA
5D3 Other Wastewater Handling NA NA NA NA
5E OtherWaste T2 T2 NE NE

Table6.3 Overview table heavy me&(NAG not available, N@ not occurring).

HeavyMetals

Sector

Pb Cd Hg As Cr Cu Ni Se Zn
5A Solid Waste Disposal on Land  NA NA NA NA NA NA NA NA NA

5B1 Composting NA NA NA NA NA NA NA NA NA
5B2a  Anaerobic Digestiog MSW NA NA NA NA NA NA NA NA NA
5B2b  Anaerobic Digestiog Other NA NA NA NA NA NA NA NA NA
5Cla MSW Incineratiorg Kalka T1 T1 T1 T1 T1 T1 T1 T1 T1
5Cla MSW Incineratiorg Other NO NO NO NO NO NO NO NO NO

5C1bi Industrial Waste Incineration T1 T1 T1 T1 NA NA T1 NA NA
5C1bii Hazardous Waste Incineration T1 T1 T1 T1 NA NA T1 NA NA

5C1biii  Clinical Waste Incineration NO T2 T2 T2 T2 T2 T2 NA NA
5C1biv Sewage Sludge Incineration NO NO NO NO NO NO NO NO NO
5Clbv Cremation T1 T1 T1 T1 T1 T1 T1 T1 T1
5C1bvi Other Waste Incineration NO NO NO NO NO NO NO NO NO
5C2 OpenBurning T1 T1 T1 T1 T1 T1 T1 T1 T1

5D1 Domestic Wastewater Handling  NA NA NA NA NA NA NA NA NA
5D2 Industrial Wastewater Handling  NA NA NA NA NA NA NA NA NA
5D3 Other Wastewater Handling NA NA NA NA NA NA NA NA NA
5E OtherWaste T2 T2 T2 T2 T2 T2 T2 NE T2

Each of these sources is described in more det&@ations 6.3 to 6.8. Emission estimates Ydaste
Incineration withoutEnergyRecovery are included in this section, while emission estimate¥/fste
Incineration withEnergyRecovery are reported undeSector 1A Energy.

Table6.4 shows which subsectors in Waste are key categories for which air pollutants. A key category

is one that is prioritised whin the national inventory system because it is significantly important for

2yS 2NJ I ydzZYoSNJ 2F AN LRttdzityida Ay | O2dzyGiNBQ
absolute level, the trend, or the uncertainty in emissi¢eEA, 2019)Categories whose cumulative
percentage contribution is greater than 80% should be identified as key.

Table6.4 Key categories for air pollutants within Waste.

SG, NG, NHK;, NMVOC, PM, B@nd CO
1990 2021

BiologicalTreatment ofWaste(
Solid Waste Disposal on Land

NMVOC

OpenBurning ofWaste PMys, PMyo, BC PMs, PMyo, BC
Persistent Organic Pollutants (POPs)
1990 2021
5C1bi Industrial Waste Incineration Dioxin Dioxin
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SQ, NQ, NH;, NMVOC, PM, B@nd CO

1990 2021
5C1bii Hazardous Waste Incineration Dioxin Dioxin
5C1biii  Clinical Waste Incineration PCB Dioxin, HCB, PCB Dioxin, HCB, PCB
5C2 OpenBurning ofWaste Dioxin, PAH4, HCB Dioxm’;é:‘l’ HCB,
5E AccidentalFres Dioxin, PAH4

Heavy Metals (HMs)

1990
5C1biii  Clinical Waste Incineration Hg
5Clbv  Cremation Hg Hg
5C2 OpenBurning ofWaste Cd, Hg, As, Se, Zn Pb, CdHg, As, Se, Zrn
5E AccidentalFres Pb, Zn Pb, Zn

6.2 General Methodology

The methodology is mainly based on the EMEP/EEA air pollutant emission inventory Guidebapk
2019) Emissions estimates are calculated by multiplying relevant activity data by source with pollutant
specific emissions factors. Emissions factors are taken from the Emissions Inventory Gu{&&ok
2019) the Standardized Toolkit for Identification and Quantification of Dioxin and Furan Releases
(UNEP, 2005)Annual Danish Informative Inventory Report to the UNBG&Ssen, et al., 20213nd
measurements at incineration plants.

The activity data used for the emission estimates is mainly based on treated waste in Iceland which is
reported annually to the Environment Agency of Icelabanfiverfisstofnup (EAI). This follows an
exclusion ofvaste being treated outside of Iceland and its associated emissions. In addition to data on
treated waste in Iceland, activity data for accidental fires, crematamd bonfires is used for
estimating emissions from these sources

6.3 SectorFPecific QA/QC

The QC activities include general methods such as accuracy checks on data acquisition and calculations
as well as the use of approved standaedi procedures for emission calculations, archiving
information, and reporting. Further information can be foundliré on Quality Assurance and Quality
Control.

6.4 SolidWasteDisposal (NFR 5A)

For most of the 20th centunBWDsn Iceland were numerous, small, and located clasiaé locations

of waste generation so that the waste did not have to be transported far for disposal. I the67
waste disposal site in Gufunes started operating and most of the waste generated in the capital area
was landfilled there. Prior to that yeahe waste of the capital area was landfilled in smei&/Ds

The trend in waste management practices has been toward man&yéDsas municipalities have
increasingly cooperated with each other on running waste collection schemes and operating joint
landfill sites. This development has resulted in lar§#&/Dsand enabled the shutdown of a number of
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small sites. Currently a large majority of landfilled waste is being disposed of in maSsdged
Recycling of waste has increased due to efforts made bgdkernment, local municipalities, recovery
companiesand others. Composting started in the #i@90s and has increased since then.

6.4.1 Methodology

The Tier 1 approach of Chapter 5A in the 2019 EMEP/EEA Guidebook is used for the emission estimates
for all estmated pollutants. Thus, the total mass of waste disposed of in all landfill sites in Iceland is
multiplied with its pollutantspecific emission factor.

6.4.2 Activity Data

Total mass of waste landfilled in Iceland is used for the emission estimates. Téwnipiles data on

total amounts of waste generated since 1995. This data is published by Statistics (ttdgstbfa
island3 (SI). The data for the timgoeriod from 1995 to 2004 relies on assumptions and estimation
and is less reliable than the data generated since 2005. Data fromZIBbwas received from most
operators according to the European Waste Catald@WCyategorgation. Smaller operators did not
submit data on waste amounts during that period, so sagapfilling estimations were performed by
experts at the EAI. From 20lthe EAI has received data according to the Waste Statistic Regulation
(WStatR)categorgation from all waste operators in Iceland. Waste generation before 1995 was
estimated using dinear regression with gross domestic product (GDP) from -P@8F as surrogate
data. The combination of these different datasets was carried out with the help of an external
consultant company, Aether Ltd. Further information on the annual mass of Wasdéilled and the
a2dzNOS 2F RIEGlF OFy 6S F2dzyR Ay LOSflYRQa bl GA2Yl

6.4.3 EmissionFactors

Emission factors from the Tier 1 approach of Takle @hapter 5A in the 2019 EMEP/EEA Guidebook,
are used for estimatingmissions from solid waste disposal. Emission factors are assumed to be
constant for all the years in the calculations. This section discusses the emission estimat8slfdom
Waste Disposal on Larmehd covers the emissions of NMVOCs, TSk, B PMs.

The 2019 EMEP/EEA Guidebook mentions the possibility of small quantitieg dfil@nd CO being
emitted from this activity. However, no emission factors are provided in the Guidebook and these
emissions have not been estimated in Iceland. Other panilis are considered not applicable in
accordance with that same table.

6.4.4 Recalculations andmprovements

For this submission, recalculations were performed on both subsectors of 5A. The cause was late arrival
(post2022 submission date) of the final amowftwaste at SWDs in 2020 and the corrected amount

of waste at SWDs in 2019. The amount of waste at managed SWDs in 2019 was corrected from 170.89
kt to 170.87 kt, leading to overall smaller emissions for that year Teéée6.5).

Table6.5 Recalculations in Sector 5Ala due to a change in activity data.

5Ala Managed Waste Disposal Sitgednaerobic 2019

2022 Submission NMVOC [kt] 0.26658
2023 Submission NMVOC [kt] 0.26656

13 Available ahttps://statice.is/statistics/enviroment/materiatflow/waste/
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Change relative tthe 2022 Submission -0.0071%
2022 Submission TSP [kt] 7.912.E05
2023 Submission TSP [kt] 7.911.E05
Change relative tthe 2022 Submission -0.0071%
2022Submission PM [kt] 3.7424.E05
2023 Submission PM[kt] 3.7421.E05
Change relative tthe 2022 Submission -0.0071%
2022 Submission PM[kt] 5.6392.E06
2023 Submission PM[kt] 5.6388.E06
Change relative tthe 2022 Submission -0.0071%

Similarly, the amount of waste at unmanaged SWDs in 2019 was corrected from 47,719 tto 4,7718 t
and the amount in 2020 was updated from 43,570 t to 43,080 t, leading to overall smaller emissions
for those two years (see Table 6.6).

Table6.6 Recalclationsin Sector SA2due to changein activitydata.

5A2 UnmanagedVaste DisposalStes 2019 2020
2022SubmissiomNMVOC [kt] 7.4442K2 0.068
2023SubmissioiNMVOC [kt] 7.4441E2 0.067
Change relative tthe 2022 SubmissioNMVOC -0.0021% -1.1%
2022SubmissioMSP [ki] 2.20941E5 2.02E5
2023SubmissioMSP [kt] 2.20936E5 1.99E5
Change relative tthe 2022SubmissioT SP -0.0021% -1.1%
2022SubmissioiPMg [ki] 1.04506E5 9.5E6
2023SubmissioPMg [ki] 1.04503E5 9.4E6
Change relative tthe 2022 SubmissioP Mo -0.0021% -1.1%
2022SubmissioPM 5 [kt] 1.57474E5 1.44E6
2023SubmissioPMg s [ki] 1.57471E6 1.42E6
Change relative tthe 2022 SubmissioPM. 5 -0.0021% -1.1%

6.4.5 Plannedimprovements

For future submissiond is planned to update the uncertainty analysis for ivaste sector

6.5 BiologicalTreatment of Solid Waste (NRF 5B)

6.5.1 Composting(NRF 5B1)

6.5.1.1 Methodology

Recycling and biological treatment of waste started on a larger scale in the middle of the 1990s. Their
share of total waste management increased rapidly since then. Th@ @pgroach of ChapterElin

the 2019 EMEP/EEA Guidebook is used for the emigsibmatesin which enission estimates are
calculated by multiplying waste amounts with relevant pollutapecific emission factors.
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